(» ©Oly Alter 2003 x)

(» All Rights Reserved x)

(» GSVD Conparative Anal ysis of Yeast and Human Cel| Cycles x)

<< Li near Al gebra” Matri xMani pul ation”;

<< Nunerical Math  TrigFit";

<< Graphi cs” Graphics™;

<< Graphics Arrow ;

Of [General ::"spell"]; Of [General ::"spel | 1"1;

(» Define HardDrive =x)
name = " Mar zi pan";
(» Read Yeast Data =)

stream= StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: Yeast.txt"];
mat ri X = ReadLi st [stream Word, RecordLists -> True, Nul | Words -> True];
{genes, arrays} =Dinensions[matrix] - {2, 6}

Cl ear [stream];

(4523, 18)

genenanes = TakeRows [
TakeCol utms [matri x, {1, 6}1,
{3, genes +2}1];
arraynames = TakeCol ums [
TakeRows [matri x, {1, 2}],
{7, arrays +6}];
mat ri X = TakeCol utms [
TakeRows [matri x, {3, genes +2}],
{7, arrays +6}];
matri x = TOExpressi on[matri x];

sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[arraynames[[2, a]]
111,
{a, 1, arrays}]l;
size = Sort [sizes, OrderedQ[{#2, #1}] &1 [[1]11;
Do[
Do[arraynanes[[2, a]] =StringJoin[ToString[arraynanes[[2, a]]]l, " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}l];

(» Estimate M ssing Yeast Data Usi ng SVD x)

(» Count Null Data =)

counter = Tabl e[Di mensions[Position[matrix[[al], Null 11[[1]1], {a, 1, genes}];



(» Locate Gene Position of Null Data =x)

Cl ear [positions];
positions =Table[0, {a, 1, arrays +1}];
Do[
positions[[a]] =Flatten[
Position[Flatten[counter], a-11],
{a, 1, arrays +1}1;
nunbers = Flatten[
Tabl e[
Di mensi ons [positions[[a]l]l],
{a, 1, Round[arrays =0.21}11;

(» Create Display O Gene Position OF Null Data =)

framex = Table[{a, a-1}, {a, 1, Round[arrays x0.2]}1;
framey = {500, 1000, 1500, 2000, 2500, 3000};
| abel x = Col umFor m[ {" Nunber of Arrays"}, Center];
| abel y = Col umFor m[ {" Nunber of Genes"}, Center];
g = Bar Chart [nunbers,

Frame -> True,

Axes -> Fal se,

FrameLabel -> {l abel x, | abely, None, None},

FrameTi cks -> {framex, framey, None, None},

Gri dLi nes -> {None, None},

Pl ot Range -> {{0.5, Round[arrays %0.2] +0.5}, {0, 3000}},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I1, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b-0.75, ¢}, {0, 0}, {O, 1}7;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., 1.}] >

Text [l abel x, {b, c -400}, {0, 1}, {1, 03}1;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., 1L.}1~

Text [a, {b, ¢ -200}, {0, 0}, {0, 1}1;

(» Display Gene Position OF Null Data x)

Show([g, Pl ot Range -> Al l 1;
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(» Sel ect Genes by Number of Mssing Data Points x)

matri x = AppendRows [Tabl e[{counter [[a]]}, {a, 1, genes}], genenanes, matrix];
matrix = Sort [matrix, O deredQ[{#1, #2}] &];
ful | genenanes = TakeCol umms [
TakeRows [matri x, {1, nunbers[[1]1}],
{2, 731
full matri x = TakeCol utms [
TakeRows [matri x, {1, nunbers[[1]1}],
{8, arrays +7}];
m ssi nggenenanesl = TakeCol ums [
TakeRows [matri x, {nunbers[[1]] +1, nunbers[[1]] +nunmbers[[2]]1}],
{2, 731
m ssi ngmatri x1 = TakeCol umrms [
TakeRows [matri x, {nunbers[[1]] +1, nunbers[[1]] +nunmbers[[2]]1}],
{8, arrays +7}1;
m ssi nggenenanes?2 = TakeCol umms [
TakeRows [matri x,
{nunbers[[1]] + nunbers[[2]] +1,
nunbers[[1]] + nunbers[[2]] + hunbers[[3]1}1],
{2, 711;
m ssi ngmatri x2 = TakeCol umrms [
TakeRows [matri x,
{nunbers[[1]] + nunbers[[2]] +1,
nunbers[[1]] + nunbers[[2]] + hunbers[[3]1}1,
{8, arrays +7}];
m ssi nggenenanes3 = TakeCol umms [
TakeRows [matri x,
{nunbers[[1]] + nunbers[[2]] +nunbers[[3]] +1,
nunbers[[1]] + nunbers[[2]] + nunbers[[3]] + nunbers[[4]]}]1,
{2, 711;
m ssi ngmatri x3 = TakeCol ums [
TakeRows [matri x,
{nunbers[[1]] + nunmbers[[2]] +nunbers[[3]] +1,
nunbers[[1]] + nunbers[[2]] + nunbers[[3]] + nunbers[[4]]}]1,
{8, arrays +7}];

(» Locate Array Position of Null Data x)

| ocatorl = Tabl e[0, {nunbers[[2]]}];

Do[
locatorl[[a]] =locatorl[[a]] +Flatten[Position[m ssingmatrix1[[a]], Null]],
{a, 1, nunbers[[2]1]1}];

| ocator2 = Tabl e[0, {nunbers[[3]1]}];

Do[
| ocator2[[a]] =locator2[[a]] + Flatten[Position[m ssingmatrix2[[a]], Null 1],
{a, 1, nunbers[[3]11}];

| ocator 3 = Tabl e[0, {nunbers[[4]1]}];

Do[
locator3[[a]] =locator3[[a]] + Flatten[Position[m ssingmatrix3[[a]], Null 1],
{a, 1, nunbers[[4]11}];
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(» Sort Raw Elutriation Data According to the Position of Mssing Data Points for Each Gene x)

m ssingmat ri x1 = AppendRows [| ocat or1, ni ssi nggenenanesl, mi ssingmatrix1];
m ssingmatri x1 =Sort [m ssingmatrixl, OrderedQ[{#1, #2}] &];

| ocat or1 = TakeCol utms [mi ssi ngnatri x1, {1, 1}1;

m ssi nggenenanesl = TakeCol umms [ ssingmatri x1, {2, 7}1;

m ssingmatri x1 = TakeCol ums [mi ssingmatri x1, {8, arrays +7}];

m ssingmat ri x2 = AppendRows [| ocat or 2, ni ssi hggenenanmes2, mi ssingmatrix2];
m ssingmatri x2 = Sort [m ssingmatri x2, OrderedQ[{#1, #2}] &];

| ocat or 2 = TakeCol utms [mi ssi ngnatri x2, {1, 2}1;

m ssi nggenenanes?2 = TakeCol umms [ ssi ngmatri x2, {3, 8}1;

m ssi ngmatri x2 = TakeCol ums [mi ssi ngnatri x2, {9, arrays +8}1;

m ssi ngmatri x3 = AppendRows [| ocat or 3, mi ssi nggenenanmes3, m ssingmatri x3];
m ssingmatri x3 = Sort [m ssi ngmatrix3, O deredQ[{#1, #2}] &];

| ocat or 3 = TakeCol utrms [mi ssi ngnat ri x3, {1, 3}1;

m ssi nggenenanes3 = TakeCol ums [mi ssi ngmatri x3, {4, 9}1;

m ssi ngmatri x3 = TakeCol utms [m ssi ngmat ri x3, {10, arrays +9}1;

(*» Exam ne Subset of Genes with Full Data =)
(» Cal cul ate SVD =)

{ei genarrays, ei genexpressions, ei gengenes} = Si ngul ar Val ues [ful | matri xJ;

ei genarrays = Transpose [ei genarrays];

fracti ons = ei genexpressi ons”"2/Sum[ei genexpressions[[a]]”"2, {a, 1, arrays}];
entropy = -N[Sum[fractions[[a]] *xLog[fractions[[a]l]], {a, 1, arrays}] /Log[arrays]];
entropy = N[Round [100 xentropy] /100]

0. 17

(» Create Fractions Bar Charts Displays )

fractions[[3]]

0. 00817395
limt =0.01;

Cl ear [gridx, franmex, framey, sizes];
gridx =Table[a, {a, O, limt, N[limt/5]1}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]

111, {a, 1, 6}11;

Do [
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, 5-sizes[[al]l}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]], framex[[a]l]l}, {a, 1, 6}];
gridx = Tabl e[{gridx[[a]], RGBCol or [0, O, 01}, {a, 1, 6}1;
framey = Tabl e[{a+1, arrays -a-6}, {a, 0, 12 -3}1;

tabl e = Tabl e[fractions[[arrays -a]], {a, 6, arrays -3}1;
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g = Bar Chart [t abl e,
Bar Ori entation ->Horizontal,
Pl ot Range -> {{0, limt %1. 0001}, {0.5, 12-2+0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FraneLabel -> {None, None, None, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grll, 211=9IlI[L, 211 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +1.75}, {0, 0}, {0, 1}7;
gl = Show[g,
AspectRati o -> 1. 25,
Pl ot Range -> Al |,
Di spl ayFunction ->Identity];

gridx = Table[a, {a, 0, 1, 0.2}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]

111, {a, 1, 6}11;

Do [
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]], framex[[a]l]l}, {a, 1, 6}];
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 6}1;
framey = Tabl e[{a +1, arrays -a}, {a, 0, arrays -1}];
| abel x = Col utTmFor m[
{" (b) Eigenexpression Fraction", StringJoin["d; = ", ToString[entropy]l], " "},
Center];
g = BarChart [
Tabl e[fractions[[arrays -a]], {a, O, arrays -1}],
Bar Ori entation ->Horizontal,
Pl ot Range -> {{0, 1.0001}, {0.5, arrays +0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FranmeLabel -> {None, None, | abel x, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glrri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c+2.7}, {0, 0}, {0, 1}1;
g2 = Show[{g,
G aphi cs[{RGBCol or [1, 1, 0.8], Rectangle[{0.1, 0.6}, {0.98, 16.6}1}1,
G aphi cs[{Rectangl e[{0.1, 0.6}, {0.98, 16.6}, gl11}1},
AspectRati o -> 1. 35,
Pl ot Range -> Al |,
Di spl ayFunction ->Identity];
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(» Create Eigengenes 2D Red & Green Raster Display =)

contrast =3.5;
di spl ayi ng = Tabl e[
I f [contrast xeigengenes[[i, j]1] >0,

I f [contrast xei gengenes[[i, j]1] <1, {contrast xeigengenes[[i, j]1], 0}, {1, 0}1,
I f [contrast xei gengenes[[i, j1]>-1, {0, -contrast xeigengenes[[i, j11}, {0, 1}11,

{i, 1, arrays}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, all}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1;
| abel y =" Ei gengenes";
| abel x = Col umForm[{" (a) Arrays", " ", " "}, Center];

g = Show[

G aphi cs [

Rast er Array [

Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, arrays, 1, -1}, {j, 1, arrays}1]ll],

AspectRatio -> 1,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FrameLabel -> {None, | abely, | abel x, None},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b-3, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, c+2.7}, {0, 0}, {O, 1}1;
gl = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al |,

Di spl ayFunction ->Identity];

(» Create Sel ected Ei gengenes G aph Display =)

ei gengenes3 = Chop [TrigFit [Drop[ei gengenes[[31], {1}]1, 2, {x -1, arrays -1}], 0.15]
ei gengenes4 = Chop [TrigFit [Drop[ei gengenes[[4]1], {1}], 2, {x -1, arrays -1}], 0.15]
ei gengenes5 = Chop [TrigFit [Drop[ei gengenes[[51], {1}1, 2, {x -1, arrays -1}], 0.15]

-0. 152794 cOs[12_7 7 (-1+x)]-0.154139 Si n[lz_7
4
-0.263474 cOs[ﬁ 7(-1+x) ]
4 . 4
0. 157833Cos[ﬁ 7 (-1+x)]-0.204812Si n[ﬁ 7(-1+x) ]

7 (-1+x)]-0.197288Si n[in (-1+x) ]

1

ei gengenes3 =-Sqrt [2/3/17.1*Sin[4%xPi » (x-1) /171 -Sqrt[2/3/17.1%*Sin[2xPi % (x-1) /17 +Pi /47;

ei gengenes4 = -Sqrt [2/17. ] *Cos[4*xPi » (x -1) /17];
ei gengenes5=Sqrt [2/17. ] *Cos[4*Pi » (x -1) /17 + Pi /4];
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| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, all}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[1, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], Poi nt Si ze[0. 022], points}],
G aphi cs[{RGBCol or [1, 0, 0], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
pl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

| abel x = Col umForm[{" (c) Arrays"}, Center];
| abely = Col umForm[{" ", "Expression Level"}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[2, al]}, {a, 1, arrays}];
poi nts = Tabl e [Poi nt [coordi nates[[a]]], {a, 1, arrays}];
| ine =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [0, 0, 1], PointSi ze[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
G i dLi nes -> {None, {{0, RG&BCol or [0, O, O]}}},
FrameTi cks -> {None, franmey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9II11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1~»
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 13}7;
p2 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = Pl ot [ei gengenes3,
{x, 1, arrays -1},
Pl ot Styl e -> {RGBCol or [1, 0, 0], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (d) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[3, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show|[
{Gr aphi cs [{RGBCol or [1, 0, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [1, 0, 0], line}],
gr aph,

G aphi cs[{RGBCoI or [1, 0, 0], Text [ 1’ [SI n(

)]", {13.5, 0.5}]}]}.

+—)+ , {6.5, 0.75}]}],

G aphi cs[{RGBCoI or [1, 0, 0], Text ["5| n(

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I1, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c +0.25}, {0, 0}, {0, 1}7;
p3 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction s ldentity,
Di spl ayFunction »ldentity];
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graph = Pl ot [ei gengenes4,
{x, 1, arrays -1},
Pl ot Styl e -> {RGBCol or [0, 0, 1], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (e) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[4, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
l'ine=Line[coordi nates];
g = Show|[
{Gr aphi cs [{RGBCol or [0, 0, 1], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}],
gr aph,

. 2 4 st
G aphi cs[{RGBCoI or [0, 0, 1], Text ["— T cos (

20 @5 0. D]},

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
G i dLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p4 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = Pl ot [ei gengenes5,
{x, 1, arrays -1},
Pl ot Styl e -> {RGBCol or [0, 0.5, 0], Dashing[{0.03, 0.02}]},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (f) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[5, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
l'ine=Line[coordi nates];
g = Show|[
{Gr aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, 0.5, 0], line}],
gr aph,

4 nt
T

. 2 b
G aphi cs[{RGBCoI or [0, 0.5, 0], Text [\/? cos ( +Z) ", {8.5, 0. 7}]}]}
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p5 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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(» Display Sel ected Ei gengenes x)

g3 = Show[{p2, pl},
Di spl ayFunction ->Identity];

(» Di splay Ei gengenes,

Show[G aphi csArray[{gl, 92, g3}],
G aphi csSpaci ng -> -0. 157;

Fractions and Sel ected Ei gengenes x)

(a) Arrays (b) Ei genexpression Fraction (c) Arrays
ccc dy = 0.17 ccc
| enlf el il e enlf enjf enyl el el enl enjf enjf el CCCCCCCCCCCCC EE
=c tttEEEE&ttttf: N CEEEEEEEEEEEEE
EE I o3 o v © @ EEN‘I I l.DI I I(OCV)OI\Q'HOOLOngg
o.\ﬁmﬁg‘#w&oﬁtgag‘i:: o o o o o d O ANNM T OO 0D O A
1
3 T —
3 3 N T © ©
4 4 ©O ©O O O d _
g 5 O o O O O g 0.5
n 6 6 ©O o o o o o >
o 7 7 3 -
S 8 8 4 c
s 17 19 s [
(%]
2 12 12 7 )
w13 13 8 a
14 14 9 5 05
12 15 10
17 1 11
18 18 12 -1
Show[G aphi csArray [{p3, p4, p5}],
G aphi csSpaci ng -> -0. 157;
(d) Arrays (e) Arrays (f) Arrays
cCcC cCcC cCcCc
CCCCCCCCCCCCC E CCCCCCCCCCCCCCC EE CCCCCCCCCCCCC EE
tttEtttttttEE lohiby EEtttttttEttt oy EttttttEttttt
EE|||||||| EE o ol o EE||||||| Lo
I\Q'HOOOHH I\Q'HOOO‘—!\—! Ol\ﬁ'HOOO\—!H

OI\H(\IN(‘OQ'Q'LDLOI\I\COCDCDHH\—!

OI\HNN(V)Q'Q‘LDLOI\I\COCDO\—!HH

Expr essi on Level

1OI\HNNCV)<]‘<I‘LO(QI\I\OO®07H\—|\—|
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(» Choose Subset of Eigengenes for Estimation =)
ei gengenes = TakeRows [ei gengenes, {1, 5}1;
(» Estimate M ssing Data x)

Do
m ssingmatrixl[[a, |locatorl[[a, 1]1]1]] =
N[Round [Fl at t en[Dot [Dot [
Transpose[Drop][
Transpose[{m ssingmatrix1[[a]]}],
{locatorl[[a, 1]1]1}11,
Pseudol nver se[Transpose [Drop[
Transpose [ei gengenes],
{locatorif[a, 111}1111.

ei gengenes]][[locator1l[[a, 1]]]1]*100] /1007,
{a, 1, nunbers[[2]]1}]

Do [Do [
m ssingmatrix2[[a, |ocator2[[a, b]l]1]1] =
N[Round [FI at t en[Dot [Dot [

Transpose[Drop[Drop[
Transpose[{m ssingmatri x2[[a]]}],
{locator2[[a, 2]]}], {locator2[[a, 1]1]1}11,

Pseudol nver se[Tr anspose [Drop [Drop[
Transpose [ei gengenes],

{locator2[[a, 2]]}], {locator2[[a, 111}1111,

ei gengenes]][[l ocator2[[a, b]]]1]*100] 71007,
{b, 1, 231,
{a, 1, nunbers[[3]]1}]

Do [Do [
m ssingmatrix3[[a, |ocator3[[a, b]l]1]1] =
N[Round [FI at t en[Dot [Dot [
Transpose[Drop[Drop[Drop[
Transpose [{m ssingmatrix3[[a]]}],

{locator3J[[a, 31]}], {locator3[[a, 2]]1}], {locator3[[a, 1]1]1}11,

Pseudol nver se[Tr anspose [Drop [Drop[Drop[
Transpose [ei gengenes],

{locator3[[a, 3]1]}], {locator3[[a, 21]1}], {locator3[[a, 111}1111,

ei gengenes]][[l ocator3[[a, b]]]1]*100] /1007,
{b, 1, 3311,
{a, 1, nunbers[[4]1]1}]

genenanes = AppendCol umms [
ful | genenanes,
m ssi nggenenanesl,
m ssi nggenenanmes?2,
m ssi nggenenanes3];
mat ri x = AppendCol umms [
full mtrix,
m ssi ngmatri x1,
m ssingmatri x2,
m ssingmatri x37;
{genes, arrays} = Di nensions[matrix];
matri x1 = matri x;
genenanesl = genenanes;
arraynanesl = arr aynanes;
{genesl, arraysl} =D mensions[matrix1]

(4523, 18)
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(*» Exam ne Yeast Data After M ssing Data Estimation =)

(» Cal culate SVD =x)

{ei genarrays, ei genexpressions, ei gengenes} = Si ngul arVal ues[natri x];

ei gengenes[[3]] = -ei gengenes[[3]11];
ei gengenes[[4]] = -ei gengenes[[4]];
ei gengenes[[5]] = -ei gengenes[[5]11;
ei genarrays = Transpose [ei genarrays];

fracti ons = ei genexpressi ons”"2 /Sum[ei genexpressions[[a]]”"2, {a, 1, arrays}];
entropy = -N[Sum[fractions[[a]] *xLog[fractions[[a]l]], {a, 1, arrays}] /Log[arrays]];

entropy = N[Round [100 xentropy] /100]

0. 17

(» Create Fractions Bar Charts Displays )

fractions[[3]]

0. 0089566
limt =0.01;

Cl ear [gridx, franmex, franmey, sizes];
gridx =Table[a, {a, O, limt, N[limt/5]1}1;
framex = gri dx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]

111, {a, 1, 6}11;

Do [
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, 5-sizes[[a]l]l}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]], framex[[a]l]l}, {a, 1, 6}];
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 6}1;
framey = Tabl e[{a+1, arrays -a-6}, {a, 0, 12 -3}1;
tabl e = Tabl e[fractions[[arrays -a]], {a, 6, arrays -3}1;
g = Bar Chart [t abl e,

Bar Ori entation ->Horizontal,

Pl ot Range -> {{0, limt %1.0001}, {0.5, 12-2+0.5}},

AspectRatio -> 1,

Axes -> Fal se,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FrameLabel -> {None, None, None, None},

GridLi nes -> {gri dx, None},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +1.75}, {0, 0}, {0, 1}7;
gl = Show[g,

AspectRati o -> 1. 25,

Pl ot Range -> Al |,

Di spl ayFunction ->Identity];
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gridx = Table[a, {a, 0, 1, 0.2}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString([franex[[a]l]

111, {a, 1, 6}11;

Do [
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]], framex[[a]]}, {a, 1, 6}];
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 6}1;
framey = Table[{a+1, arrays -a}, {a, O, arrays -1}1];
| abel x = Col utTmFor m[
{" (b) Ei genexpression Fraction", StringJoin["d; = ", ToString[entropyl], " "},
Center];
g = BarChart [
Tabl e[fractions[[arrays -a]], {a, 0, arrays -1}],
Bar Ori entation ->Horizontal,
Pl ot Range -> {{0, 1.0001}, {0.5, arrays +0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FranmeLabel -> {None, None, | abel x, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->ldentity];
g = Ful | Graphi cs[g];
glrri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c+2.7}, {0, 0}, {O, 1}1;
g2 = Show[{g,
G aphi cs[{RGBCol or [1, 1, 0.8], Rectangle[{0.1, 0.6}, {0.98, 16.6}1}1,
G aphi cs[{Rectangl e[{0.1, 0.6}, {0.98, 16.6}, gl1]1}1},
Aspect Rati o -> 1. 35,
Pl ot Range -> Al |,
Di spl ayFunction ->Identity];

(» Create Eigengenes 2D Red & Green Raster Display =)

contrast = 3.5;
di spl ayi ng = Tabl e[
I f [contrast xeigengenes[[i, j1] >0,
I f [contrast xeigengenes[[i, j]1] <1, {contrast xeigengenes[[i, j1], 0}, {1, 0}1,
I f [contrast xei gengenes[[i, j1]>-1, {0, -contrast xeigengenes[[i, j11}, {0, 1}11,
{i, 1, arrays}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, all}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1;
| abel y = "Ei gengenes”;
| abel x = Col umForm[{" (a) Arrays", " ", " "3}, Center];
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g = Show[

G aphi cs [

Rast er Array [

Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, arrays, 1, -1}, {j, 1, arrays}1]l],

AspectRatio -> 1,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FrameLabel -> {None, | abely, | abel x, None},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b-3, c}, {0, 0}, {O, 1}1;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, c+2.7}, {0, 0}, {O, 1}1;
gl = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al |,

Di spl ayFunction ->Identity];

(» Create Sel ected Ei gengenes G aph Display =)
ei gengenes3 = Chop [TrigFit [Drop[ei gengenes[[31], {1}], 2, {x -1, arrays -1}], 0.15]

ei gengenes4 = Chop[TrigFit [Drop[ei gengenes[[4]1], {1}], 2, {x -1, arrays -1}], 0.15]
ei gengenes5 = Chop [TrigFit [Drop[ei gengenes[[51], {1}], 2, {x -1, arrays -1}], 0.15]

~0. 221702 Si n[14_7 m(-14x) ]
4
-0.262143 cOs[ﬁ 7(-1+x) ]
4 . 4
0. 158409Cos[ﬁ 7 (-1+x)]-0.194379 Si n[ﬁ 7(-1+x) ]

ei gengenes3 =-Sqrt [2/3/17.1*Sin[4%xPi » (x-1) /171 -Sqrt[2/3/17.1%*Sin[2xPi » (x-1) /17 +Pi /47;
ei gengenes4 = -Sqrt [2/17. ] *Cos[4*xPi » (x -1) /17];
ei gengenes5=Sqrt [2/17. ] *xCos[4*Pi » (x -1) /17 + Pi /4];
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| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, all}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[1, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], Poi nt Si ze[0. 022], points}],
G aphi cs[{RGBCol or [1, 0, 0], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
pl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

| abel x = Col umForm[{" (c) Arrays"}, Center];
| abely = Col umForm[{" ", "Expression Level"}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[2, al]}, {a, 1, arrays}];
poi nts = Tabl e [Poi nt [coordi nates[[a]]], {a, 1, arrays}];
| ine =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [0, 0, 1], PointSi ze[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLines -> {{{17.5, RG&BCol or [0, O, 01}, {19.5, RG&BCol or [0, O, O1}}, {{O, RG&BCol or [0, O, 01}}},
FrameTi cks -> {None, franmey, franex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I1, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I1, 271 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1 >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9II1, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 13}7;
p2 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction s ldentity];
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graph = Pl ot [ei gengenes3,
{x, 1, arrays -1},
Pl ot Styl e -> {RGBCol or [1, 0, 0], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (d) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[3, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show|[
{Gr aphi cs [{RGBCol or [1, 0, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [1, 0, 0], line}],
gr aph,

G aphi cs[{RGBCoI or [1, 0, 0], Text [ 1’ [SI n(

)]", {13.5, 0.5}]}]}.

+—)+ , {6.5, 0.75}]}],

G aphi cs[{RGBCoI or [1, 0, 0], Text ["5| n(

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I1, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c +0.25}, {0, 0}, {0, 1}7;
p3 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction s ldentity,
Di spl ayFunction »ldentity];
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graph = Pl ot [ei gengenes4,
{x, 1, arrays -1},
Pl ot Styl e -> {RGBCol or [0, 0, 1], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (e) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[4, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
l'ine=Line[coordi nates];
g = Show|[
{Gr aphi cs [{RGBCol or [0, 0, 1], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}],
gr aph,

. 2 4 st
G aphi cs[{RGBCoI or [0, 0, 1], Text ["— T cos (

20 @5 0. D]},

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
G i dLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p4 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = Pl ot [ei gengenes5,
{x, 1, arrays -1},
Pl ot Styl e -> {RGBCol or [0, 0.5, 0], Dashing[{0.03, 0.02}]},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (f) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[5, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
l'ine=Line[coordi nates];
g = Show|[
{Gr aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, 0.5, 0], line}],
gr aph,

4 nt
T

. 2 b
G aphi cs[{RGBCoI or [0, 0.5, 0], Text [\/? cos ( +Z) ", {8.5, 0. 7}]}]}
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p5 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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(» Display Sel ected Ei gengenes x)

g3 = Show[{p2, pl},
Di spl ayFunction ->Identity];

(» Di splay Ei gengenes,

Show[G aphi csArray[{gl, 92, g3}],
G aphi csSpaci ng -> -0. 157;

Fractions and Sel ected Ei gengenes x)

(a) Arrays (b) Ei genexpression Fraction
cec d, = 0.17
cCcCccoccocococ oo oo,
cc tttEEEE&ttttt|||
EE I NS N < © ©
OOLON @ OI\#HOOOHH . . . B .
OI\HNNO’)##LDKOI\I\Q)(»@HH\—! o o o o o —
1 1;?i?iii?ii?iiiif"
2 2
3 3 N S © ®
4 4 o O O O
c 5 O o O O o
w 6 6 ©o ©o o o o o
o 7 7 3
o 8 8 4
g 10 10 6
o> 11 11
) 12 7
w13 13 8
i I
10
16
17 1 11
18 181 12
Show[G aphi csArray [{p3, p4, p5}],
G aphi csSpaci ng -> -0. 157;
(d) Arrays (e) Arrays
ccCcCoc
CCCCCCCCCCCCCEEE cc cCcccccccccococc,
tttEtttttttEE I EEtttttttEttt
EE b o oo Lok EE ol

(c) Arrays

c
CCCCCCCCCCCCC

ttttttttttttt
EEN

0.5

o

-0.5

Expressi on Level

(f) Arrays

ccCc

EE

_Scccccccecece
EttttttEttttt
EE | | | | | | | C\ICD
ON#HWOHH

Expr essi on Level

1OI\HNNCV)<]‘<I‘LO(QI\I\OO®07H\—|\—|
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(*» Read Human Data =)

stream= StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: Human. t xt" ];
mat ri X = ReadLi st [stream Word, RecordLists -> True, Nul | Words -> True];
{genes, arrays} =Dinensions[matrix] - {2, 5}

Cl ear [stream];

(12056, 18)

genenanes = TakeRows [
TakeCol ums [matrix, {1, 5}1,
{3, genes +2}1];
arraynames = TakeCol ums [
TakeRows [matri x, {1, 2}],
{6, arrays +5}1];
mat ri X = TakeCol utms [
TakeRows [matri x, {3, genes +2}],
{6, arrays +5}1];
matri x = TOExpressi on[matri x];

sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[arraynames[[2, a]]
111, {a, 1, arrays}ll;
size = Sort [sizes, OrderedQ[{#2, #1}] &I [[1]171;
Do[
Do[arraynanes[[2, a]] =StringJoin[ToString[arraynanes[[2, a]]]l, " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}l];

(» Estimate M ssing Human Data Usi ng SVD x)

(» Count Null Data =x)
counter = Tabl e[Di nensions[Position[matrix[[a]l], Null 11[[11], {a, 1, genes}];
(» Locate Gene Position of Null Data =)

Cl ear [positions];
positions =Tabl e[0, {a, 1, arrays +1}];
Do[
positions[[a]] =Flatten[
Position[Flatten[counter], a-11],
{a, 1, arrays +1}1;
nunbers = Flatten]|
Tabl e[
Di mensi ons[positions[[a]l]l],
{a, 1, Round[arrays =0.21}11;
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(» Create Display O Gene Position OF Null Data =)

framex = Table[{a, a-1}, {a, 1, Round[arrays x0.2]}];
framey = {1000, 2000, 3000, 4000, 5000};
| abel x = Col umFor m[ {" Nunber of Arrays"}, Center];
| abel y = Col umFor m[ {" Nunber of Genes"}, Center];
g = Bar Chart [nunbers,
Frame -> True,
Axes -> Fal se,
FrameLabel -> {l abel x, | abely, None, None},
FrameTi cks -> {framex, framey, None, None},
Gri dLi nes -> {None, None},
Pl ot Range -> {{0. 5, Round[arrays %0.2] +0.5}, {0, 5000}},
Di spl ayFunction ->Identity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I11, 211 /.
Text [l abely, {b_, c_}, {1., 0.3}] ->
Text [l abely, {b-0.75, ¢}, {0, 0}, {0, 1}71;
glr1, 211=9I[I1, 211 /.
Text [l abel x, {b_, ¢c_}, {0., 1.}] ->
Text [l abel x, {b, ¢ -600}, {0, 1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., 1.}] ->
Text [a, {b, ¢ -400}, {0, 0}, {0, 1}1;

(» Display Gene Position OF Null Data =)

Show[g, Pl ot Range -> Al l 1;
5000

4000 ¢

3000+

2000+

Nunber of GCenes

1000+

(@] — N ™
Nunmber of Arrays
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(» Sel ect Genes by Number of Mssing Data Points x)

matri x = AppendRows [Tabl e[{counter [[a]]}, {a, 1, genes}], genenanes, matrix];
matrix = Sort [matrix, O deredQ[{#1, #2}] &];
ful | genenanes = TakeCol umms [
TakeRows [matri x, {1, nunbers[[1]1}],
{2, 6}1;
full matri x = TakeCol utms [
TakeRows [matri x, {1, nunbers[[1]1}],
{7, arrays +6}1];
m ssi nggenenanesl = TakeCol ums [
TakeRows [matri x, {nunbers[[1]] +1, nunbers[[1]] +nunmbers[[2]]1}],
{2, 6}1;
m ssi ngmatri x1 = TakeCol umrms [
TakeRows [matri x, {nunbers[[1]] +1, nunbers[[1]] +nunmbers[[2]]1}],
{7, arrays +6}1];
m ssi nggenenanes?2 = TakeCol umms [
TakeRows [matri x,
{nunbers[[1]] + nunbers[[2]] +1,
nunbers[[1]] + nunbers[[2]] + hunbers[[3]1}1],
{2, 611;
m ssi ngmatri x2 = TakeCol umrms [
TakeRows [matri x,
{nunbers[[1]] + nunbers[[2]] +1,
nunbers[[1]] + nunbers[[2]] + hunbers[[3]1}1,
{7, arrays +6}];
m ssi nggenenanes3 = TakeCol umms [
TakeRows [matri x,
{nunbers[[1]] + nunbers[[2]] +nunbers[[3]] +1,
nunbers[[1]] + nunbers[[2]] + nunbers[[3]] + nunbers[[4]]}]1,
{2, 611;
m ssi ngmatri x3 = TakeCol ums [
TakeRows [matri x,
{nunbers[[1]] + nunmbers[[2]] +nunbers[[3]] +1,
nunbers[[1]] + nunbers[[2]] + nunbers[[3]] + nunbers[[4]]}]1,
{7, arrays +6}];

(» Locate Array Position of Null Data x)

| ocatorl = Tabl e[0, {nunbers[[2]]}];

Do[
locatorl[[a]] =locatorl[[a]] +Flatten[Position[m ssingmatrix1[[a]], Null]],
{a, 1, nunbers[[2]1]1}];

| ocator2 = Tabl e[0, {nunbers[[3]1]}];

Do[
| ocator2[[a]] =locator2[[a]] + Flatten[Position[m ssingmatrix2[[a]], Null 1],
{a, 1, nunbers[[3]11}];

| ocator 3 = Tabl e[0, {nunbers[[4]1]}];

Do[
locator3[[a]] =locator3[[a]] + Flatten[Position[m ssingmatrix3[[a]], Null 1],
{a, 1, nunbers[[4]11}];
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(» Sort Raw Elutriation Data According to the Position of Mssing Data Points for Each Gene x)

m ssingmat ri x1 = AppendRows [| ocat or1, ni ssi nggenenanesl, mi ssingmatrix1];
m ssingmatri x1 =Sort [m ssingmatrixl, OrderedQ[{#1, #2}] &];

| ocat or1 = TakeCol utms [mi ssi ngnatri x1, {1, 1}1;

m ssi nggenenanesl = TakeCol umms [ ssi ngmatri x1, {2, 6}1;

m ssingmat ri x1 = TakeCol ums [mi ssingmatri x1, {7, arrays +6}];

m ssingmat ri x2 = AppendRows [| ocat or 2, ni ssi hggenenanmes2, mi ssingmatrix2];
m ssingmatri x2 = Sort [m ssingmatri x2, OrderedQ[{#1, #2}] &];

| ocat or 2 = TakeCol utms [mi ssi ngnatri x2, {1, 2}1;

m ssi nggenenanes?2 = TakeCol umms [ ssi ngmatri x2, {3, 7}1;

m ssi ngmatri x2 = TakeCol ums [m ssi ngnatri x2, {8, arrays +7}1];

m ssi ngmatri x3 = AppendRows [| ocat or 3, mi ssi nggenenanmes3, m ssingmatri x3];
m ssingmatri x3 = Sort [m ssi ngmatrix3, O deredQ[{#1, #2}] &];

| ocat or 3 = TakeCol utrms [mi ssi ngnat ri x3, {1, 3}1;

m ssi nggenenanes3 = TakeCol ums [mi ssi ngmatri x3, {4, 8}1;

m ssi ngmatri x3 = TakeCol ums [m ssi ngnatri x3, {9, arrays +8}1;

(*» Exam ne Subset of Genes with Full Data =)
(» Cal cul ate SVD =)

{ei genarrays, ei genexpressions, ei gengenes} = Si ngul ar Val ues [ful | matri xJ;

ei genarrays = Transpose [ei genarrays];

fracti ons = ei genexpressi ons”"2 /Sum[ei genexpressions[[a]]”"2, {a, 1, arrays}];
entropy = -N[Sum[fractions[[a]] *Log[fractions[[a]l]], {a, 1, arrays}]/Log[arrays]];
entropy = N[Round [100 xentropy] /100]

0. 04

(» Create Fractions Bar Charts Displays =)

fractions[[2]]

0. 00573569
limt =0.008;

Cl ear [gridx, franmex, framey, sizes];
gridx =Table[a, {a, O, limt, N[limt/41}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]

111, {a, 1, 5}11;

Do [
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l]l, " "1,
{b, 1, 5-sizes[[a]l]l}],
{a, 1, 5}1;

framex = Tabl e[{gridx[[a]], framex[[a]l]l}, {a, 1, 5}1;
gridx = Tabl e[{gridx[[a]], RGBCol or [0, O, 01}, {a, 1, 5}1;
framey = Tabl e[{a+1, arrays -a -8}, {a, 0, 10-2}1;

tabl e = Tabl e[fractions[[arrays -a]], {a, 8, arrays -2}1;
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g = Bar Chart [t abl e,
Bar Ori entation ->Horizontal,
Pl ot Range -> {{0, limt %1. 0001}, {0.5, 10-1+0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FraneLabel -> {None, None, None, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grll, 211=9IlI[L, 211 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +1.75}, {0, 0}, {0, 1}7;
gl = Show[g,
AspectRati o -> 1. 25,
Pl ot Range -> Al |,
Di spl ayFunction ->Identity];

gridx = Table[a, {a, 0, 1, 0.2}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]

111, {a, 1, 6}11;

Do [
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]], framex[[a]l]l}, {a, 1, 6}];
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 6}1;
framey = Tabl e[{a +1, arrays -a}, {a, 0, arrays -1}];
| abel x = Col utTmFor m[
{" (b) Eigenexpression Fraction", StringJoin["d;, = ", ToString[entropyl], " "},
Center];
g = BarChart [
Tabl e[fractions[[arrays -a]], {a, O, arrays -1}],
Bar Ori entation ->Horizontal,
Pl ot Range -> {{0, 1.0001}, {0.5, arrays +0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FranmeLabel -> {None, None, | abel x, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glrri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c+2.7}, {0, 0}, {0, 1}1;
g2 = Show[{g,
G aphi cs[{RGBCol or [1, 1, 0.8], Rectangle[{0.1, 0.6}, {0.98, 16.6}1}1,
G aphi cs[{Rectangl e[{0.1, 0.6}, {0.98, 16.6}, gl11}1},
AspectRati o -> 1. 35,
Pl ot Range -> Al |,
Di spl ayFunction ->Identity];
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(» Create Eigengenes 2D Red & Green Raster Display =)

contrast =3.5;
di spl ayi ng = Tabl e[
I f [contrast xeigengenes[[i, j]1] >0,
I f [contrast xei gengenes[[i, j]1] <1, {contrast xeigengenes[[i, j]1], 0}, {1, 0}1,
I f [contrast xei gengenes[[i, j1]>-1, {0, -contrast xeigengenes[[i, j11}, {0, 1}11,
{i, 1, arrays}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, all}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1;
| abel y =" Ei gengenes";
| abel x = Col umForm[{" (a) Arrays", " ", " "}, Center];
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, arrays, 1, -1}, {j, 1, arrays}1]ll],
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-3, c}, {0, 0}, {0, 1}1;
grri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c+2.7}, {0, 0}, {O, 1}1;
gl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction ->Identity];

(» Create Sel ected Ei gengenes G aph Display =)

ei gengenes4 = Chop [Tri gFit [ei gengenes[[4]1], 2, {5/4% (x-1), arrays -1}], 0.1]
ei gengenes5 = Chop [Tri gFi t [ei gengenes[[5]], 2, {5/4 % (x-1), arrays -1}], 0.175]

0. 146569 Si n[% 7(-1+x) ]
5
-0. 228962 Cos [ 7

7T(—1+X)]

ei gengenes4 =Sqrt [2/17. 1 *Sin[5%Pi » (x -1) /17];
ei gengenes5 = -Sqrt [2/17. ] *Cos[5%Pi » (x -1) /17];
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| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, all}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[1, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], Poi nt Si ze[0. 022], points}],
G aphi cs[{RGBCol or [1, 0, 0], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
pl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

| abel x = Col umForm[{" (d) Arrays"}, Center];
| abely = Col umForm[{" ", "Expression Level"}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[2, al]}, {a, 1, arrays}];
poi nts = Tabl e [Poi nt [coordi nates[[a]]], {a, 1, arrays}];
| ine =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], Poi nt Si ze[0. 022], points}],
G aphi cs[{RGBCol or [1, 0, 0], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
G i dLi nes -> {None, {{0, RG&BCol or [0, O, O]}}},
FrameTi cks -> {None, franmey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9II11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1~»
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 13}7;
p2 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x = Col umForm[{" (d) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, all}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[3, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [0, 0, 1], PointSi ze[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p3 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

Yeast and Human_Cell_Cyclesnb p. 28



graph = Pl ot [ei gengenes4,
{x, 0, arrays -1},
Pl ot Styl e -> {RGBCol or [1, 0, 0], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (e) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[4, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
l'ine=Line[coordi nates];
g = Show|[
{Gr aphi cs [{RGBCol or [1, 0, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [1, 0, 0], line}],
gr aph,

. 2 . 5 nt
G aphi cs[{RGBCoI or [1, 0, 0], Text [ —T-—SI n(

s @5 0.0},

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
G i dLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p4 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = Pl ot [ei gengenes5,
{x, 0, arrays -1},
Pl ot Styl e -> {RGBCol or [0, 0, 1], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (e) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[5, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
l'ine=Line[coordi nates];
g = Show|[
{Gr aphi cs [{RGBCol or [0, 0, 1], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}],
gr aph,

. 2 5 nt
G aphi cs[{RGBCoI or [0, 0, 1], Text [ T cos (

2y, @5 0. D]},

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
G i dLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p5 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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Expressi on Level

Ei gengenes

(» Display Sel ected Ei gengenes x)

g3 = Show[ {p3, p2},

Di spl ayFunction ->Identity];
g4 = Show[ {p5, p4},

Di spl ayFunction ->Identity];

(» Display Eigengenes, Fractions and Sel ected Ei gengenes =x)

Show[G aphi csArray[{gl, g2, pl}],
G aphi csSpaci ng -> -0. 157;

(a) Arrays (b) Ei genexpression Fraction
d; = 0.04
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Show[Gr aphi csArray [{g3, g4}],
G aphi csSpaci ng -> -0. 157;

(d) Arrays (e) Arrays
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(» Choose Subset of Eigengenes for Estimation =)
ei gengenes = TakeRows [ei gengenes, {1, 5}1;
(» Estimate M ssing Data x)

Do
m ssingmatrixl[[a, |locatorl[[a, 1]1]1]] =
N[Round [Fl at t en[Dot [Dot [
Transpose[Drop][
Transpose[{m ssingmatrix1[[a]]}],
{locatorl[[a, 1]1]1}11,
Pseudol nver se[Transpose [Drop[
Transpose [ei gengenes],
{locatorif[a, 111}1111.

ei gengenes]][[locator1l[[a, 1]]]1]*100] /1007,
{a, 1, nunbers[[2]]1}]

Do [Do [
m ssingmatrix2[[a, |ocator2[[a, b]l]1]1] =
N[Round [FI at t en[Dot [Dot [

Transpose[Drop[Drop[
Transpose[{m ssingmatri x2[[a]]}],
{locator2[[a, 2]]}], {locator2[[a, 1]1]1}11,

Pseudol nver se[Tr anspose [Drop [Drop[
Transpose [ei gengenes],

{locator2[[a, 2]]}], {locator2[[a, 111}1111,

ei gengenes]][[l ocator2[[a, b]]]1]*100] 71007,
{b, 1, 231,
{a, 1, nunbers[[3]]1}]

Do [Do [
m ssingmatrix3[[a, |ocator3[[a, b]l]1]1] =
N[Round [FI at t en[Dot [Dot [
Transpose[Drop[Drop[Drop[
Transpose [{m ssingmatrix3[[a]]}],

{locator3J[[a, 31]}], {locator3[[a, 2]]1}], {locator3[[a, 1]1]1}11,

Pseudol nver se[Tr anspose [Drop [Drop[Drop[
Transpose [ei gengenes],

{locator3[[a, 3]1]}], {locator3[[a, 21]1}], {locator3[[a, 111}1111,

ei gengenes]][[l ocator3[[a, b]]]1]*100] /1007,
{b, 1, 3311,
{a, 1, nunbers[[4]1]1}]

genenanes = AppendCol umms [
ful | genenanes,
m ssi nggenenanesl,
m ssi nggenenanmes?2,
m ssi nggenenanes3];
mat ri x = AppendCol umms [
full mtrix,
m ssi ngmatri x1,
m ssingmatri x2,
m ssingmatri x37;
{genes, arrays} = Di nensions[matrix];
matri x2 = matri x;
genenanes2 = genenanes;
arraynames2 = arr aynanes;
{genes2, arrays2} = Di mensi ons[matri x2]

(12056, 18)
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(*» Exam ne Human Data After M ssing Data Estimation =)

(» Cal culate SVD =x)

{ei genarrays, ei genexpressions, ei gengenes} = Si ngul arVal ues[natri x];

ei genarrays = Transpose [ei genarrays];

fractions = ei genexpressions”2/Sum[ei genexpressions[[a]]l”2, {a, 1, arrays}];
entropy = -N[Sum[fractions[[a]] *xLog[fractions[[a]l]], {a, 1, arrays}] /Log[arrays]];

entropy = N[Round [100 xentropy] /100]

0.04
(» Create Fractions Bar Charts Displays =)

fractions[[2]]

0. 00536708
limt =0.008;

Cl ear [gridx, franmex, franmey, sizes];
gridx =Table[a, {a, O, limt, N[limt/41}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]

111, {a, 1, 5}11;

Do[
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, 5-sizes[[a]l]l}],
{a, 1, 5}1;

framex = Tabl e[{gridx[[a]], framex[[a]l]l}, {a, 1, 5}1;
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 5}1;
framey = Tabl e[{a+1, arrays -a -8}, {a, 0, 10-2}];
tabl e = Tabl e[fractions[[arrays -a]], {a, 8, arrays -2}];
g = Bar Chart [t abl e,

Bar Ori entation ->Horizontal,

Pl ot Range -> {{0, limt %1.0001}, {0.5, 10-1+0.5}},

AspectRatio -> 1,

Axes -> Fal se,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FrameLabel -> {None, None, None, None},

GridLi nes -> {gri dx, None},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I1, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +1.75}, {0, 0}, {0, 1}7;
gl = Show[g,

AspectRati o -> 1. 25,

Pl ot Range -> Al |,

Di spl ayFunction ->Identity];
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gridx = Table[a, {a, 0, 1, 0.2}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString([franex[[a]l]

111, {a, 1, 6}11;

Do [
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]], framex[[a]]}, {a, 1, 6}];
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 6}1;
framey = Table[{a+1, arrays -a}, {a, O, arrays -1}1];
| abel x = Col utTmFor m[
{" (b) Ei genexpression Fraction", StringJoin["d, = ", ToString[entropyl], " "},
Center];
g = BarChart [
Tabl e[fractions[[arrays -a]], {a, 0, arrays -1}],
Bar Ori entation ->Horizontal,
Pl ot Range -> {{0, 1.0001}, {0.5, arrays +0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FranmeLabel -> {None, None, | abel x, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->ldentity];
g = Ful | Graphi cs[g];
glrri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c+2.7}, {0, 0}, {O, 1}1;
g2 = Show[{g,
G aphi cs[{RGBCol or [1, 1, 0.8], Rectangle[{0.1, 0.6}, {0.98, 16.6}1}1,
G aphi cs[{Rectangl e[{0.1, 0.6}, {0.98, 16.6}, gl1]1}1},
Aspect Rati o -> 1. 35,
Pl ot Range -> Al |,
Di spl ayFunction ->Identity];
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(» Create Eigengenes 2D Red & Green Raster Display =)

contrast =3.5;
di spl ayi ng = Tabl e[
I f [contrast xeigengenes[[i, j]1] >0,
I f [contrast xei gengenes[[i, j]1] <1, {contrast xeigengenes[[i, j]1], 0}, {1, 0}1,
I f [contrast xei gengenes[[i, j1]>-1, {0, -contrast xeigengenes[[i, j11}, {0, 1}11,
{i, 1, arrays}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, all}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1;
| abel y =" Ei gengenes";
| abel x = Col umForm[{" (a) Arrays", " ", " "}, Center];
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, arrays, 1, -1}, {j, 1, arrays}1]ll],
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-3, c}, {0, 0}, {0, 1}1;
grri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c+2.7}, {0, 0}, {O, 1}1;
gl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction ->Identity];

(» Create Sel ected Ei gengenes G aph Display =)

ei gengenes4 = Chop [Tri gFit [ei gengenes[[4]1], 2, {5/4% (x-1), arrays -1}], 0.1]
ei gengenes5 = Chop [Tri gFi t [ei gengenes[[5]], 2, {5/4 % (x-1), arrays -1}], 0.175]

0.182993 Si n[% 7(-1+x) ]
5
-0. 224054 Cos [ 7

7T(—1+X)]

ei gengenes4 =Sqrt [2/17. 1 *Sin[5%Pi » (x -1) /17];
ei gengenes5 = -Sqrt [2/17. ] *Cos[5%Pi » (x -1) /17];
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| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, all}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[1, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], Poi nt Si ze[0. 022], points}],
G aphi cs[{RGBCol or [1, 0, 0], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
pl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

| abel x = Col umForm[{" (d) Arrays"}, Center];
| abely = Col umForm[{" ", "Expression Level"}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[2, al]}, {a, 1, arrays}];
poi nts = Tabl e [Poi nt [coordi nates[[a]]], {a, 1, arrays}];
| ine =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], Poi nt Si ze[0. 022], points}],
G aphi cs[{RGBCol or [1, 0, 0], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
G i dLi nes -> {None, {{0, RG&BCol or [0, O, O]}}},
FrameTi cks -> {None, franmey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9II11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1~»
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 13}7;
p2 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x = Col umForm[{" (d) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, all}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[3, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [0, 0, 1], PointSi ze[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p3 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

Yeast and Human_Cell_Cyclesnb p. 37



graph = Pl ot [ei gengenes4,
{x, 0, arrays -1},
Pl ot Styl e -> {RGBCol or [1, 0, 0], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (e) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[4, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
l'ine=Line[coordi nates];
g = Show|[
{Gr aphi cs [{RGBCol or [1, 0, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [1, 0, 0], line}],
gr aph,

. 2 . 5 nt
G aphi cs[{RGBCoI or [1, 0, 0], Text [ —T-—SI n(

s @5 0.0},

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
G i dLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p4 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = Pl ot [ei gengenes5,
{x, 0, arrays -1},
Pl ot Styl e -> {RGBCol or [0, 0, 1], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (e) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, ei gengenes[[5, all}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
l'ine=Line[coordi nates];
g = Show|[
{Gr aphi cs [{RGBCol or [0, 0, 1], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}],
gr aph,

. 2 5 nt
G aphi cs[{RGBCoI or [0, 0, 1], Text [ T cos (

2y, @5 0. D]},

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
G i dLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p5 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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Expressi on Level

Ei gengenes

(» Display Sel ected Ei gengenes x)

g3 = Show[ {p3, p2},

Di spl ayFunction ->Identity];
g4 = Show[ {p5, p4},

Di spl ayFunction ->Identity];

(» Display Eigengenes, Fractions and Sel ected Ei gengenes =x)

Show[G aphi csArray[{gl, g2, pl}],
G aphi csSpaci ng -> -0. 157;

(a) Arrays (b) Ei genexpression Fraction
d, = 0.04
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Show[Gr aphi csArray [{g3, g4}],
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(» Cal cul ate GSVD of Yeast and Human Data =)

matri x = AppendCol utms [matri x1, matrix2];

{9, r} = QRDeconposition[matrix];

g = Conj ugat e [Transpose [q]];

gl = TakeRows [q, {1, genesl}];

{ul, wl, v1} = Singul arVal ues [ql];

genel ets = Dot [v1, r];

Do[genel ets[[a]] =genelets[[a]] /Sqrt [Dot [genel ets[[a]l], genelets[[a]l]l]l],
{a, 1, arrays}]

genel ets[[3]]
genel ets[[4]]

-genel ets[[3]11;
-genel ets[[4]];
genel ets[[5]] = -genel ets[[5]];
genel ets[[6]] = -genel ets[[6]];
genel ets[[15]] = -genel ets[[15]1;
genel ets[[18]] = -genel ets[[18]];

arrayl etsl = Dot [matrix1, | nverse[genel ets]];

arrayl ets2 = Dot [matri x2, | nverse[genel ets]];

arrayl etsl = Transpose[arrayl etsl];

Do[arrayl etsl[[a]] =arrayletsl[[a]]/Sqrt [Dot [arrayl etsl[[a]], arrayletsl[[a]]l]l]l, {a, 1, arrays}];
arrayl etsl = Transpose[arrayl etsl];

arrayl ets2 = Transpose [arrayl et s2];

Do[arrayl ets2[[a]] =arrayl ets2[[a]]/Sqrt [Dot [arrayl ets2[[a]], arraylets2[[a]]l]l], {a, 1, arrays}];
arrayl ets2 = Transpose [arrayl et s2];

d1 = Chop [Dot [Pseudol nversef[arrayl etsl], matrix1, | nverse[genel ets]]];

d2 = Chop [Dot [Pseudol nverse[arrayl ets2], matrix2, | nverse[genel ets]]];

(» Create Angul ar Distances Bar Charts Displays x)

arraynanmes = Transpose[Tabl e[{a, a}, {a, 1, arrays}]l];
sizes=Flatten]
Tabl e[
Di nmensi ons [
Characters|
ToString[arraynames[[2, a]]
111, {a, 1, arrays}1];

size = 5;
Do [
Do[arraynanes[[2, a]] =StringJoin[ToString[arraynames[[2, a]]l]l, " "1,

{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}l];
di st ances =
Tabl e[N[ArcTan[dl[[a, al] /d2[[a, al]l]/Pi], {a, 1, arrays}] -
Tabl e[0. 25, {a, 1, arrays}];

Cl ear [gridx, franex, framey, sizes];

gridx = {-0.25, -0.125, 0, 0.125, 0.25};

framex = {"-n/4", "-7/8", "0 ", "nw/8 ", "w/4 MY,

framex = Tabl e[{gridx[[a]], framex[[a]l]l}, {a, 1, 5}1;

gridx = Tabl e[{gridx[[a]l], RGBCol or [0, O, 01}, {a, 1, 5}1;
framey = Tabl e[{a +1, arrays -a}, {a, 0, arrays -1}];

| abel x = Col umForm[ {" (b) Angul ar Di stance", " ", " "}, Center];
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g = BarChart [
Tabl e[di stances[[arrays -a]], {a, 0, arrays -1}],
Bar Ori entation ->Horizontal,
Bar St yl e » RGBCol or [1, 0, 0],
Pl ot Range -> {{-0.25% 1. 0001, 0.25%1.0001}, {0.5, arrays +0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FranmeLabel -> {None, None, | abel x, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction »ldentity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, c+1.6}, {0, -1}, {1, 0}1;
glrri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +2}, {0, 0}, {0, 1371;
g2 = Showl[g,
Aspect Rati o -> 1. 35,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

(» Create Cenelets 2D Red & Green Raster Display =)

average = Tabl e[1, {a, 1, arrays}];
aver age = N[average / Sqrt [Dot [aver age, average]]l];
centergenel ets = genel ets - N[Qut er [Ti nes, Dot [genel ets, average], average]];

contrast =4;
di spl ayi ng = Tabl e[
I f [contrast xcentergenelets[[i, j]1]>0,
I f [contrast xcentergenelets[[i, j]] <1, {contrast xcentergenelets[[i, j1], 0}, {1, 0}1,
I f [contrast xcentergenelets[[i, j]1]>-1, {0, -contrast xcentergenelets[[i, j11}, {0, 1}11,
{i, 1, arrays}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, al]l}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1;
| abely =" Genel et s";
| abel x = Col umForm[{" (a) Arrays", " ", " "3}, Center];
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 11], displaying[[i, j, 211, O1,
{i, arrays, 1, -1}, {j, 1, arrays}1]ll],
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-3, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I1, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢+ 1.6}, {0, -1}, {1, 0}1;
glri, 211=9I1I1, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +2}, {0, 0}, {0, 13}71;
gl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
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(» Create Sel ected Genelets Graph Display =)

| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a-1, genelets[[1, all}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], Poi nt Si ze[0. 022], points}],
G aphi cs [{RGBCol or [1, 0, 0], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1 >
Text [l abel x, {b, ¢ +0.3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.22}, {0, 0}, {0, 1}7;
pl = Show[g,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

| abel x = Col umForm[{" (c) Arrays"}, Center];
| abely = Col umForm[{" ", " "}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a-1, genelets[[2, al]l}, {a, 1, arrays}];
poi nts = Tabl e [Poi nt [coordi nates[[a]]], {a, 1, arrays}];
| ine =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [0, 0, 1], PointSi ze[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GridLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, franmey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I1, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1~»
Text [l abel x, {b, ¢ +0.3}, {0, -1}, {1, 0}1;
glri, 211=9I1I1, 271 /.
Text [a_, {b_, c_}, {0., -1.}] >
Text [a, {b, c +0.22}, {0, 0}, {O, 13}1;
p2 = Showl[g,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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genelets3=Sqrt [2/3/17.1-Sqrt[2/3/17.1%Cos[4*Pi »x/17. +Pi /31;

graph = Pl ot [genel et s3,
{x, 0, arrays -1},
Pl ot Styl e -> {RGBCol or [1, 0, 0], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (a) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a-1, genelets[[3, all}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
l'ine =Line[coordi nates];
g = Show|[
{Gr aphi cs [{RGBCol or [1, 0, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [1, 0, 0], line}],
gr aph,

2
G aphi cs [{RGBCol or [1, 0, 0], Text [1’ 3T [1-cos(

Frame -> True,

FrameLabel -> {None, | abely, | abel x, None},

GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franex, None},

Pl ot Range -> {-0. 85, 1. 25},

Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +0.3}, {0, -1}, {1, 0}1;
grri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}] -~

Text [a, {b, ¢ +0.22}, {0, 0}, {0, 1}7;
p3 = Showl[g,

Aspect Rati o -» 0. 95,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];

4 nt
T

#1710 B} }
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genelets4 = -Sqrt [2/3/17.1 +Sqrt [2/3/17.]1%xCos[4xPi xx/17.1;
graph = Pl ot [genel et s4,
{x, 0, arrays -1},
Pl ot Styl e -> {RGBCol or [0, 0, 1], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (a) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a-1, genelets[[4, all}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordinates];
g = Show|[
{Graphi cs[{RGBCol or [0, O, 1], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}],
gr aph,

. 2 4 st
G aphi cs [{RGBCol or [0, 0, 1], Text ["—1’3—T— [1-cos( = )1", {9, 0.65}]}]},

Frame -> True,

FrameLabel -> {None, | abely, | abel x, None},

GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franex, None},

Pl ot Range -> {-0. 85, 1. 25},

Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +0.3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +0.22}, {0, 0}, {0, 1}7;
p4 = Showl[g,

Aspect Rati o -» 0. 95,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];
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genelets5=Sqrt [2/17. ] xCos[4xPi *x/17. -Pi /3]1;
graph = Pl ot [genel et s5,
{x, 0, arrays -1},
Pl ot Styl e -> {RGBCol or [0, 0.5, 0], Dashing[{0.03, 0.02}]},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (a) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, genelets[[5, all}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordinates];
g = Show|[
{Gr aphi cs [{RGBCol or [0, 0.5, 0], PointSi ze[0.022], points}],
G aphi cs [{RGBCol or [0, 0.5, 0], line}],
gr aph,

4 nt
T

. 2 7
G aphi cs[{RGBCoI or [0, 0.5, 0], Text [\/? cos ( _E)"’ {11.5, —0.65}]}]},

Frame -> True,

FrameLabel -> {None, | abely, | abel x, None},

GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]1}}},

FrameTi cks -> {None, framey, franex, None},

Pl ot Range -> {-0. 85, 1. 25},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +0.3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +0.22}, {0, 0}, {0, 1}7;
p5 = Showl[g,

Aspect Rati o -» 0. 95,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];
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| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex =Table[{a-1, arraynanes[[2, a]ll}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a-1, genelets[[6, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordi nates];
g = Show[
{Gr aphi cs [{RGBCol or [0. 75, 0, 1], PointSi ze[0.022], points}],
G aphi cs [{RGBCol or [0. 75, 0, 1], line}1},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]1}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | Graphi cs[g];
grri, 211=9I1I1, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
grri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.22}, {0, 0}, {0, 1}7;
p6 = Showl[g,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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geneletsl4 = -Sqrt [2/3/17.1+Sqrt [2/3/17.] xCos[5%xPi *x/17. -Pi /31;

graph = Pl ot [genel et s14,
{x, 0, arrays -1},
Pl ot Styl e -> {RGBCol or [1, 0, 0], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (b) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a-1, genelets[[14, a]l]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordinates];
g = Show|[
{Gr aphi cs [{RGBCol or [1, 0, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [1, 0, 0], line}],
gr aph,

5nt

. 2 b
G aphi cs [{RGBCol or [1, 0, 0], Text ["—1’ 3T [1-cos( = _E)]"’ 9, 1}]}]}

Frame -> True,

FrameLabel -> {None, | abely, | abel x, None},

G i dLi nes -> {None, {{0, RG&BCol or [0, O, 0]1}}},

FrameTi cks -> {None, framey, franex, None},

Pl ot Range -> {-0. 85, 1. 25},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +0.3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +0.22}, {0, 0}, {0, 1}7;
pl4 = Show[g,

Aspect Rati o -» 0. 95,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];
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geneletsl5=Sqrt [2/3/17.1+Sqrt[2/3/17.]1*Cos[5*Pi »x/17. +Pi /3];
graph = Pl ot [genel et s15,
{x, 0, arrays -1},
Pl ot Styl e -> {RGBCol or [0, 0, 1], Dashi ng[{0. 03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (b) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a-1, genelets[[15, a]l]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line=Line[coordinates];
g = Show|[
{Graphi cs[{RGBCol or [0, O, 1], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}],
gr aph,

. 2 5nat nw
G aphi cs [{RGBCol or [0, 0, 1], Text [ 4’ 3T [1+cos( = +§)]", {9, 0.65}]}]}

Frame -> True,

FrameLabel -> {None, | abely, | abel x, None},

GridLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franex, None},

Pl ot Range -> {-0. 85, 1. 25},

Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +0.3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +0.22}, {0, 0}, {0, 1}7;
pl5 = Show[g,

Aspect Rati o -» 0. 95,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];
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geneletsl6 =-Sqrt [2/3/17.1-Sqrt [2/3/17.]%Cos[5%xPi *x/17.17;
graph = Pl ot [genel et s16,
{x, 0, arrays -1},
Pl ot Styl e -> {RGBCol or [0, 0.5, 0], Dashing[{0.03, 0.02}]},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (b) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a-1, genelets[[16, a]l]}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordinates];
g = Show|[
{Gr aphi cs [{RGBCol or [0, 0.5, 0], PointSi ze[0.022], points}],
G aphi cs [{RGBCol or [0, 0.5, 0], line}],
gr aph,

. 2 5nt
G aphi cs [{RGBCol or [0, 0.5, 0], Text ["—4’ 3T [1+cos ( = )1", {9, -0.65}]}]}.

Frame -> True,

FrameLabel -> {None, | abely, | abel x, None},

GridLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franex, None},

Pl ot Range -> {-0. 85, 1. 25},

Di spl ayFunction -> I dentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +0.3}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +0.22}, {0, 0}, {0, 1}7;
pl6 = Show[g,

Aspect Rati o -» 0. 95,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];

Yeast_ and Human_Cell_Cycles.nb p. 50



| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex =Table[{a-1, arraynanes[[2, a]ll}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a-1, genelets[[17, a]l]}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0.5, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [1, 0.5, 0], line}1},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GridLi nes -> {None, {{0, RG&BCol or [0, O, 0]1}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
grri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.3}, {0, -1}, {1, 0}1;
grri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.22}, {0, 0}, {0, 1}7;
pl7 = Show[g,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

| abel x = Col umForm[{" (c) Arrays"}, Center];
| abely = Col umForm[{" ", " "}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a-1, genelets[[18, al]l}, {a, 1, arrays}];
poi nts = Tabl e [Poi nt [coordi nates[[a]]], {a, 1, arrays}];
| ine =Line[coordi nates];
g = Show[
{Gr aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, 0.5, 0], line}1},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GridLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, franmey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I1, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1~»
Text [l abel x, {b, ¢ +0.3}, {0, -1}, {1, 0}1;
glri, 211=9I1I1, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.22}, {0, 0}, {0, 1}7;
pl8 = Showl[g,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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(» Display Sel ected Genelets x)

g3 = Show[ {p18, pl7, p6, p2, pl},

Di spl ayFunction ->Identity];
g4 = Show[{p5, p4, p3},

Di spl ayFunction ->Identity];
g5 = Show[ {p16, pl5, pl4},

Di spl ayFunction ->Identity];

(» Display Genelets, Angul ar Distances and Sel ected Genel ets x)

Show[G aphi csArray[{gl, 92}],
G aphi csSpaci ng -> -0. 187;

(a) Arrays (b) Angul ar Di stance
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Show[G aphi csArray [{g4, g5, g3}],
G aphi csSpaci ng -> -0. 127;
(a) Arrays (b) Arrays (c) Arrays
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(» Create Yeast Ceneralized Fractions Bar Chart Display =)

d =Table[dl[[a, al], {a, 1, arrays}];
fractions=d~2/Sum[d[[a]l]1"2, {a, 1, arrays}];

coordi nates = Sort [Tabl e[{fractions[[a]], a}, {a, 1, arrays}], OrderedQ[{{#2}, {#1}}] &];

fractions = Fl atten[TakeCol umms [coordi nates, {1, 1}11;

entropy = -N[Sum[fractions[[a]] *xLog[fractions[[a]l]], {a, 1, arrays}]/Log[arrays]];

entropy = N[Round [100 xentropy] /100]
0. 36

fractions[[3]]

0. 0516352
limt =0.052;

Cl ear [gridx, franmex, franmey, sizes];
gridx =Table[a, {a, O, limt, N[limt/41}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString([franex[[a]]
111, {a, 1, 5}11;
size = Sort [sizes, OrderedQ[{#2, #1}] &I [[1]171;

Do [
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, 7 -sizes[[a]l]l}],
{a, 1, 5}1;

framex = Tabl e[{gridx[[a]], framex[[a]l]l}, {a, 1, 5}1;
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 5}1;
framey = Fl att en[TakeCol umms [coor di nates, {2, 2}11;
framey = Tabl e[{arrays -a, franey[[a+1]]}, {a, 2, arrays -1}];
tabl e = Tabl e[fractions[[arrays -a]], {a, O, arrays -3}1;
g = Bar Chart [t abl e,

Bar Ori entation ->Horizontal,

Pl ot Range -> {{0, limt x1.0001}, {0.5, arrays -2 +0.5}},

AspectRatio -> 1,

Axes -> Fal se,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FramelLabel -> {None, None, None, None},

GridLi nes -> {gri dx, None},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +3}, {0, 0}, {0, 13}71;
gl = Show[g,

AspectRati o -> 1. 25,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];
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fractions[[1]]

0. 738543
limt =0.8;

Cl ear [gridx, franmex, framey, sizes];
gridx =Table[a, {a, O, limt, N[limt/5]1}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]
111, {a, 1, 6}11;
size = Sort [sizes, OrderedQ[{#2, #1}] &I [[1]1] +1;

Do [
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]], framex[[a]]}, {a, 1, 6}];
framey = Fl att en[TakeCol umms [coor di nates, {2, 2}11;
framey = Tabl e[{arrays -a, franey[[a+1]]}, {a, O, arrays -1}];
| abely =" Genel et s";
| abel x = Col utTmFor m[
{" (a) Generalized Fraction",
Center];
g =BarChart [
Tabl e[fractions[[arrays -a]], {a, 0, arrays -1}],
Bar Ori entation ->Horizontal,
Pl ot Range -> {{0, linmit »1.0001}, {0.5, arrays +0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FrameLabel -> {None, | abely, | abel x, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glrri, 211=9I1I1, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-0.16, ¢}, {0, 0}, {0, 1}7;
grri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, c+2}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +1.75}, {0, 0}, {0, 1}7;
g5 = Show[{g,
G aphi cs [{RGBCol or [1, 1, 0.8], Rectangle[{0.1, 0.6}, {0.78, 16.5}1}1,
G aphi cs[{Rectangl e[{0.1, 0.6}, {0.78, 17}, g11}1},
Aspect Rati o -» 1. 15,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

of Ei genexpression", StringJoin["D, =", ToString[entropyll, " "},
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(» Create Human Ceneralized Fractions Bar Chart Display =)

d = Tabl e[d2[[a, al]], {a, 1, arrays}];
fractions=d~2/Sum[d[[a]l]1"2, {a, 1, arrays}];

coordi nates = Sort [Tabl e[{fractions[[a]], a}, {a, 1, arrays}], OrderedQ[{{#2}, {#1}}] &];

fractions = Fl atten[TakeCol umms [coordi nates, {1, 1}11;

entropy = -N[Sum[fractions[[a]] *xLog[fractions[[a]l]], {a, 1, arrays}]/Log[arrays]];

entropy = N[Round [100 xentropy] /100]
0.12

fractions[[2]]

0. 0148912
limt =0.016;

Cl ear [gridx, franmex, franmey, sizes];
gridx =Table[a, {a, O, limt, N[limt/41}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString([franex[[a]]
111, {a, 1, 5}11;
size = Sort [sizes, OrderedQ[{#2, #1}] &I [[1]171;

Do [
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, 7 -sizes[[a]l]l}],
{a, 1, 5}1;

framex = Tabl e[{gridx[[a]], framex[[a]l]l}, {a, 1, 5}1;
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 5}1;
framey = Fl att en[TakeCol umms [coor di nates, {2, 2}11;
framey = Tabl e[{arrays -a, franey[[a+1]]}, {a, 1, arrays -1}];
tabl e = Tabl e[fractions[[arrays -a]], {a, O, arrays -2}1;
g = Bar Chart [t abl e,

Bar Ori entation ->Horizontal,

Pl ot Range -> {{0, limt »1.0001}, {0.5, arrays -1+0.5}},

AspectRatio -> 1,

Axes -> Fal se,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FramelLabel -> {None, None, None, None},

GridLi nes -> {gri dx, None},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +3}, {0, 0}, {0, 13}71;
gl = Show[g,

AspectRati o -> 1. 25,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];
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fractions[[1]]

0. 945012
limt =1,

Cl ear [gridx, franmex, framey, sizes];
gridx =Table[a, {a, O, limt, N[limt/5]1}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]
111, {a, 1, 6}11;
size = Sort [sizes, OrderedQ[{#2, #1}] &I [[1]1] + 2;

Do [
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]], framex[[a]]}, {a, 1, 6}];
framey = Fl att en[TakeCol umms [coor di nates, {2, 2}11;
framey = Tabl e[{arrays -a, franey[[a+1]]}, {a, O, arrays -1}];
labely =" ";
| abel x = Col utTmFor m[
{" (b) Generalized Fraction", " of Ei genexpression", StringJoin["D, = ", ToString[entropyll, " "},
Center];
g =BarChart [
Tabl e[fractions[[arrays -a]], {a, 0, arrays -1}],
Bar Ori entation ->Horizontal,
Pl ot Range -> {{0, linmit »1.0001}, {0.5, arrays +0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FrameLabel -> {None, | abely, | abel x, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glrri, 211=9I1I1, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-0.16, ¢}, {0, 0}, {0, 1}7;
grri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, c+2}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +1.75}, {0, 0}, {0, 1}7;
g6 = Show[{g,
G aphi cs[{RGBCol or [1, 1, 0.8], Rectangle[{0.1, 0.6}, {0.98, 17}1}1,
G aphi cs[{Rectangl e[{0.1, 0.6}, {0.98, 17.5}, gl11}1},
Aspect Rati o -» 1. 15,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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Genel et s

(» Display Yeast and Human Generalized Fractions x)

Show[G aphi csArray [{g5, g6}],
G aphi csSpaci ng » -0. 157;

(a) Ceneralized Fraction (b) Generalized Fraction
of Ei genexpression of Ei genexpression
D, = 0.36 D, = 0.12
o AN [ce] <
= ™o < © N < © o)
©o o o o o o o o o o o —
1 18
¥ g
6 m © o o 15 S 8 8 &
4] — N [s2) L0 6 o o o o
17 Y 2
7 11
15 16
11 10
14 7
10 4
5 12
9 3
12 13
8 9
13 8
16 5

(» Save Arraylets Data in Arraylets.txt =)
(» Save Yeast Arraylets x)

{genes, arrays} = Di nensions[arrayl etsl];
savemat ri x = AppendRows [genenanesl, N[Round[arrayl etsl%100000] /100000]1;
savematri x = AppendCol ums [
AppendRows [
{{"YORF", "NAME", "PROCESS", "FUNCTI ON',
"M CROARRAY_CLASSI FI CATI ON', "TRADI TI ONAL_CLASSI FI CATI ON' } 3},
{Table[a, {a, 1, arrays}]}],
savematri xJ;
stream= QpenWite[
StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: Yeast _Arrayl ets.txt"],
PageWdth ->Infinity];
Wite[stream Qutput Form[
Tabl eFor m[savematri x, Tabl eSpaci ng -> {0, 1}111;
Cl ose[stream;

(» Save Human Arraylets x)

{genes, arrays} = Di nensions[arrayl ets2];
savemat ri x = AppendRows [genenanes2, N[Round[arrayl et s2 *100000] / 100000]1;
savematri x = AppendCol ums [
AppendRows [
{{"CLID', "SYMBOL", "NAME",
"M CROARRAY_CLASSI FI CATI ON', "TRADI TI ONAL_CLASSI FI CATI ON' } 3},
{Table[a, {a, 1, arrays}]}],
savematri xJ;
stream= QpenWite[
StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: Human_Arrayl ets. txt"],
PageWdth ->Infinity];
Wite[stream Qutput Form[
Tabl eFor m[savematri x, Tabl eSpaci ng -> {0, 1}111;
Cl ose[stream;
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(» Estimate Significance of Association of Genelets and Arraylets with the Cell Cycle x)

(» Display Sorted Yeast Arraylets =x)

genes = genesl;

genenanes = genenanesl;

arraynames = arraynanesl,;

arrayl ets = Transpose[arrayl etsl];

(» Sort Selected Yeast Arraylets x)
arraylets[[3]] =Sort [arrayl ets[[3]], O deredQ[{{#2}, {#1}}] &J;
arraylets[[4]] =Sort [arrayl ets[[4]], OrderedQ[{{#2}, {#1}}] &J;
arraylets[[5]] =Sort [arrayl ets[[5]], OderedQ[{{#2}, {#1}}] &J;
arrayl ets[[14]] =Sort [arrayl ets[[14]], OrderedQ[{{#2}, {#1}}] &I;
arrayl ets[[15]] =Sort [arrayl ets[[15]], OrderedQ[{{#2}, {#1}}] &I;
arrayl ets[[16]] =Sort [arrayl ets[[16]], OrderedQ[{{#2}, {#1}}] &]

(» Create Selected Sorted Yeast Arraylets G aph Display =)

| abel x =" Expressi on Level ";
| abel y = Col utmFor m[

" ", "(a) Nunber of Genes", " ", " ", ® ", wn mon monomonmony
Center];

framex = {{-0.05, "-0.05 "3}, {0, "0 "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0.15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-2250, "2250"}, {-genes + 100, "4423"}};
coordi nates = Tabl e[
If [arraylets[[3, a]] < -0.05, -0.05,
If [arraylets[[3, a]] >0.3, 0.3, arraylets[[3, allll,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
i ne =Line[coordi nates];
g = Show[
G aphi cs[{RGBCol or [1, 0, 0], line}],
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, framey, franex, None},
GidLi nes -> {{{0, RGBCol or [0, O, 0]}}, {{-100, RGBCol or [0, O, 0]},
{-2250, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},
Pl ot Range -> {{-0. 05, 0.3001}, {135, -genes +1-135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I1, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, c +1300}, {0, -1}, {1, 0}1;
glri, 211=9I1I1, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c +800}, {0, 0}, {0, 13}1;
p3 = Showl[g,
AspectRatio-»1/1.6/CGol denRati o,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x =" Expressi on Level ";
| abel y = Col utmFor m[

" ", "(a) Nunber of Genes", " ", ™ ", * ", w v, mon monomonmony
Center];

franmex = {{-0.05, "-0.05 "3}, {0, "O "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0. 15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-2250, "2250"}, {-genes + 100, "4423"}};
coordi nates = Tabl e[
If [arraylets[[4, a]] +0. 05 < -0. 05, -0.05,
If[arraylets[[4, a]] +0.05>0.3, 0.3, arraylets[[4, a]] +0.05]],
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
l'ine = Line[coordi nates];
g = Show[
G aphi cs[{RGBCol or [1, 0.5, 0], line}],
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, framey, franex, None},
GridLi nes -> {{{0. 05, R&BCol or [0, O, 0]1}}, {{-100, RGBCol or [0, O, 01},
{-2250, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},
Pl ot Range -> {{-0. 05, 0. 3001}, {135, -genes +1-135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1300}, {0, -1}, {1, 0}71;
grri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +800}, {0, 03}, {O, 1}1;
p4 = Showl[g,
AspectRatio-»1/1.6/CGol denRati o,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x =" Expressi on Level ";
| abel y = Col utmFor m[

" ", "(a) Nunber of Genes", " ", ™ ", * ", w v, mon monomonmony
Center];

franmex = {{-0.05, "-0.05 "3}, {0, "O "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0. 15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-2250, "2250"}, {-genes + 100, "4423"}};
coordi nates = Tabl e[

If [arraylets[[5, a]] +0.1 < -0.05, -0.05,

I f [arraylets[[5, a]]+0.1>0.3, 0.3, arraylets[[5, a]] +0.111,

{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
l'ine =Line[coordinates];
g = Show[

G aphi cs [{RGBCol or [0, 0.5, 0], line}],

Frame -> True,

FrameLabel -> {None, | abely, | abel x, None},

FrameTi cks -> {None, framey, franex, None},

GidLines -> {{{0.1, RGBCol or [0, O, 0]1}}, {{-100, RGBCol or [0, O, 01},

{-2250, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},

Pl ot Range -> {{-0. 05, 0. 3001}, {135, -genes +1-135}},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +1300}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, c +800}, {0, 0}, {O, 1}1;
p5 = Show[g,

AspectRatio-»1/1.6/CGol denRati o,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];

Yeast_ and Human_Cell_Cycles.nb p. 60



| abel x =" Expressi on Level ";
| abel y = Col utmFor m[

" ", "(a) Nunber of Genes", " ", ™ ", * ", w v, mon monomonmony
Center];

franmex = {{-0.05, "-0.05 "3}, {0, "O "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0. 15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-2250, "2250"}, {-genes + 100, "4423"}};
coordi nates = Tabl e[
I f [arrayl ets[[14, a]] +0.15 < -0. 05, -0.05,
If [arraylets[[14, a]] +0.15> 0.3, 0.3, arraylets[[14, a]] +0.15]1,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line =Line[coordinates];
g = Show[
G aphi cs[{RGBCol or [0, O, 1], line}],
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, framey, franex, None},
GridLi nes -> {{{0.15, R&BCol or [0, O, 0]1}}, {{-100, RGBCol or [0, O, 01},
{-2250, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},
Pl ot Range -> {{-0. 05, 0. 3001}, {135, -genes +1-135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1300}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +800}, {0, 0}, {O, 1}1;
pl4 = Show[g,
AspectRatio-»1/1.6/CGol denRati o,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x =" Expressi on Level ";
| abel y = Col utmFor m[

" ", "(a) Nunber of Genes", " ", ™ ", * ", w v, mon monomonmony
Center];

franmex = {{-0.05, "-0.05 "3}, {0, "O "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0. 15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-2250, "2250"}, {-genes + 100, "4423"}};
coordi nates = Tabl e[
If [arrayl ets[[15, a]] +0.2 < -0.05, -0.05,
If [arraylets[[15, a]]+0.2>0.3, 0.3, arraylets[[15, a]] +0.2]],
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line =Line[coordinates];
g = Show[
G aphi cs [ {RGBCol or [0. 75, 0, 1], line}],
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, framey, franex, None},
GidLines -> {{{0.2, RGBCol or [0, O, 0]1}}, {{-100, RGBCol or [0, O, 01},
{-2250, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},
Pl ot Range -> {{-0. 05, 0. 3001}, {135, -genes +1-135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1300}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c +800}, {0, 0}, {O, 1}1;
p15 = Show[g,
AspectRatio-»1/1.6/CGol denRati o,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x =" Expressi on Level ";
| abel y = Col utmFor m[

" ", "(a) Nunber of Genes", " ", ™ ", * ", w v, mon monomonmony
Center];

franmex = {{-0.05, "-0.05 "3}, {0, "O "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0. 15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-2250, "2250"}, {-genes + 100, "4423"}};
coordi nates = Tabl e[
I f [arrayl ets[[16, a]] +0.25 < -0. 05, -0.05,
If [arraylets[[16, a]] +0.25> 0.3, 0.3, arraylets[[16, a]] +0.25]1,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line =Line[coordinates];
g = Show[
G aphi cs[{RGBCol or [1, 0, 0], line}],
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, framey, franex, None},
GridLi nes -> {{{0.25, R&BCol or [0, O, 0]1}}, {{-100, RGBCol or [0, O, 01},
{-2250, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},
Pl ot Range -> {{-0. 05, 0. 3001}, {135, -genes +1-135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1300}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +800}, {0, 0}, {O, 1}1;
pl6 = Show[g,
AspectRatio-»1/1.6/CGol denRati o,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

(» Display Selected Sorted Yeast Arraylets x)

gl = Show[{p3, p4, p5, pl4, pl5, pl6}1];
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(» Display Sorted Human Arraylets =)

genes = genes2;

genenanes = genenanesz2;

arraynames = arraynanes2;

arrayl ets = Transpose[arrayl et s27;

(» Sort Selected Human Arrayl ets x)
arraylets[[3]] =Sort [arrayl ets[[3]], O deredQ[{{#2}, {#1}}] &J;
arraylets[[4]] =Sort [arrayl ets[[4]], OrderedQ[{{#2}, {#1}}] &J;
arraylets[[5]] =Sort [arrayl ets[[5]], OderedQ[{{#2}, {#1}}] &J;
arrayl ets[[14]] =Sort [arrayl ets[[14]], OrderedQ[{{#2}, {#1}}] &I;
arrayl ets[[15]] =Sort [arrayl ets[[15]], OrderedQ[{{#2}, {#1}}] &I;
arrayl ets[[16]] =Sort [arrayl ets[[16]], OrderedQ[{{#2}, {#1}}] &]

(» Create Selected Sorted Human Arraylets G aph Display =)

| abel x = " Expressi on Level ";
| abel y = Col utmFor m[

¢ ", "(b) Nunber of GCenes", " ", ™ ", * ", v, mon monomonmony
Center];

framex = {{-0.05, "-0.05 "3}, {0, "0 "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0.15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-6000, "6000"}, {-genes +100, "11956"}};
coordi nates = Tabl e[
If [arraylets[[3, a]] < -0.05, -0.05,
If[arraylets[[3, a]] >0.3, 0.3, arraylets[[3, allll,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
| ine =Line[coordi nates];
g = Show[
G aphi cs[{RGBCol or [1, 0, 0], line}],
Frame -> True,
FrameLabel -> {None, | abely, None, None},
FrameTi cks -> {None, franey, None, None},
GidLi nes -> {{{0, RGBCol or [0, O, 0]}}, {{-100, RGBCol or [0, O, 0]},
{-6000, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},
Pl ot Range -> {{-0. 05, 0. 3001}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ + 1400}, {0, -1}, {1, 0}71;
glri, 211=9I1I1, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +800}, {0, 0}, {O, 111;
p3 = Showl[g,
Aspect Rati o - 1/ Gol denRati o,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x =" Expressi on Level ";
| abel y = Col utmFor m[

¢ ", "(b) Nunber of Genes", " ", " ", * ", wn mon monomonmony
Center];

franmex = {{-0.05, "-0.05 "3}, {0, "O "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0. 15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-6000, "6000"}, {-genes +100, "11956"}};
coordi nates = Tabl e[
If [arrayl ets[[4, a]] +0. 05 < -0. 05, -0.05,
If[arraylets[[4, a]] +0.05>0.3, 0.3, arraylets[[4, a]] +0.05]],
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
l'ine = Line[coordi nates];
g = Show[
G aphi cs[{RGBCol or [1, 0.5, 0], line}],
Frame -> True,
FrameLabel -> {None, | abely, None, None},
FrameTi cks -> {None, franey, None, None},
GridLi nes -> {{{0. 05, R&BCol or [0, O, 0]1}}, {{-100, RGBCol or [0, O, 01},
{-6000, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},
Pl ot Range -> {{-0. 05, 0. 3001}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ + 1400}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +800}, {0, 0}, {O, 111;
p4 = Showl[g,
Aspect Rati o - 1/ Gol denRati o,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x =" Expressi on Level ";
| abel y = Col utmFor m[

¢ ", "(b) Nunber of Genes", " ", " ", * ", wn mon monomonmony
Center];

franmex = {{-0.05, "-0.05 "3}, {0, "O "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0. 15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-6000, "6000"}, {-genes +100, "11956"}};
coordi nates = Tabl e[

If [arraylets[[5, a]] +0.1 < -0.05, -0.05,

I f [arraylets[[5, a]]+0.1>0.3, 0.3, arraylets[[5, a]] +0.111,

{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
l'ine =Line[coordi nates];
g = Show[

G aphi cs[{RGBCol or [0, 0.5, 0], line}],

Frame -> True,

FrameLabel -> {None, | abely, None, None},

FrameTi cks -> {None, franey, None, None},

GidLines -> {{{0.1, RGBCol or [0, O, 0]1}}, {{-100, RGBCol or [0, O, 01},

{-6000, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},

Pl ot Range -> {{-0. 05, 0. 3001}, {360, -genes +1-360}},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ + 1400}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +800}, {0, 0}, {O, 1}1;
p5 = Showl[g,

AspectRati o - 1/ Gol denRati o,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];
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| abel x =" Expressi on Level ";
| abel y = Col utmFor m[

¢ ", "(b) Nunber of Genes", " ", " ", * ", wn mon monomonmony
Center];

franmex = {{-0.05, "-0.05 "3}, {0, "O "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0. 15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-6000, "6000"}, {-genes +100, "11956"}};
coordi nates = Tabl e[
I f [arrayl ets[[14, a]] +0. 15 < -0. 05, -0.05,
If [arraylets[[14, a]] +0.15> 0.3, 0.3, arraylets[[14, a]] +0. 1511,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
l'ine =Line[coordinates];
g = Show[
G aphi cs[{RGBCol or [0, O, 1], line}],
Frame -> True,
FrameLabel -> {None, | abely, None, None},
FrameTi cks -> {None, franey, None, None},
GridLi nes -> {{{0.15, R&BCol or [0, O, 0]1}}, {{-100, RGBCol or [0, O, 01},
{-6000, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},
Pl ot Range -> {{-0. 05, 0. 3001}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ + 1400}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c +800}, {0, 0}, {O, 1}1;
pl4 = Show[g,
Aspect Rati o » 1/ Gol denRati o,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x =" Expressi on Level ";
| abel y = Col utmFor m[

¢ ", "(b) Nunber of Genes", " ", " ", * ", wn mon monomonmony
Center];

franmex = {{-0.05, "-0.05 "3}, {0, "O "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0. 15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-6000, "6000"}, {-genes +100, "11956"}};
coordi nates = Tabl e[
I f [arrayl ets[[15, a]] +0.2 < -0.05, -0.05,
If [arraylets[[15, a]]+0.2>0.3, 0.3, arraylets[[15, a]] +0.2]],
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
l'ine = Line[coordi nates];
g = Show[
G aphi cs [ {RGBCol or [0. 75, 0, 1], line}],
Frame -> True,
FrameLabel -> {None, | abely, None, None},
FrameTi cks -> {None, franey, None, None},
GidLines -> {{{0.2, RGBCol or [0, O, 0]1}}, {{-100, RGBCol or [0, O, 01},
{-6000, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},
Pl ot Range -> {{-0. 05, 0. 3001}, {360, -genes +1-360}},
Di spl ayFunction ->ldentity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ + 1400}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +800}, {0, 0}, {O, 1}1;
p15 = Show[g,
Aspect Rati o - 1/ Gol denRati o,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x =" Expressi on Level ";
| abel y = Col utmFor m[

¢ ", "(b) Nunber of Genes", " ", " ", * ", wn mon monomonmony
Center];

franmex = {{-0.05, "-0.05 "3}, {0, "O "3}, {0.05, "0.05 "3}, {0.1, "0.1 "3,
{0. 15, "0.15 "}, {0.2, "0.2 "3}, {0.25, "0.25 "}, {0.3, "0.3 "3,
{0.35, "0.35 "}, {0.4, "0.4 "3}, {0.45, "0.45 "1}

framey = {{-100, "100"}, {-6000, "6000"}, {-genes +100, "11956"}};
coordi nates = Tabl e[
I f [arrayl ets[[16, a]] +0.25 < -0. 05, -0.05,
If [arraylets[[16, a]] +0.25> 0.3, 0.3, arraylets[[16, a]] +0.25]1,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
l'ine =Line[coordinates];
g = Show[
G aphi cs[{RGBCol or [1, 0, 0], line}],
Frame -> True,
FrameLabel -> {None, | abely, None, None},
FrameTi cks -> {None, franey, None, None},
GridLi nes -> {{{0.25, R&BCol or [0, O, 0]1}}, {{-100, RGBCol or [0, O, 01},
{-6000, RGBCol or [0, O, 0]}, {-genes + 100, RGBCol or [0, O, 0]}}},
Pl ot Range -> {{-0. 05, 0. 3001}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ + 1400}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c +800}, {0, 0}, {O, 1}1;
pl6 = Show[g,
Aspect Rati o » 1/ Gol denRati o,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

(» Display Selected Sorted Human Arrayl ets x)

g2 = Show[{p3, p4, p5, pl4, pl5, pl6}];
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(» Display Sorted Yeast and Human Sel ected Arraylets x)

Show[ {

Graphi cs[{Rectangl e[{0, 0}, {5, 161}, g21}]
G aphi cs[{Rectangl e[{0, 166}, {5, 270}, gl]}1}

Pl ot Range -> Al | 1;

Nunber of Genes

a)

(

Nunmber of Genes

(b)

Expressi on Level

Ty
o Ty) Ty o)
S o - — o~ ~ ™
i o o o o o o o
100 —
2250
4423
100 — —
6000
11956
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(» Calculate Significance of Cell Cycle Associations in Yeast =x)

genes = genesl;
arraynames = ar raynanesi,;
arraylets =arrayl etsi;

(» Use Mcroarray C assification of Yeast Genes x)

genenanes = TakeCol ums [genenanesl, {5}];

stages = {"MW/@GL", "GL", "S", "S/&Q", "&Q/M', "None"};

nunbers = Fl atten[Tabl e [ {Count [Fl att en[genenanes], stages[[a]l]l]l}, {a, 1, 6}11;
genel et = {{3}, {4}, {5}, {14}, {15}, {16}};

probability = Tabl e[ {0}, {a, 1, 6}];

paral |l el annot ati on = Tabl e[ {0}, {a, 1, 6}];

paral |l el probability =Tabl e[{0}, {a, 1, 6}];

anti annotation=Table[{0}, {a, 1, 6}];

antiprobability =Table[{0}, {a, 1, 6}];

Do[{

arrayl et = TakeCol ums[Sort [

AppendRows [TakeCol utms [arrayl ets, genel et [[c]]], genenanes],

O deredQ[{{#2}, {#1}}] &], {2}1,
table =Tabl e[{

stages[[a]],

nunbers[[a]],

Count [Fl atten[TakeRows [arrayl et, {1, 100}]]1, stages[[a]]l]l},

{al 1’ 6}]!
probability = Tabl e[{

Sum[N[Bi nomi al [tabl e[[a, 2]], b] *Bi nom al [genes -table[[a, 2]], 100-b]/

Bi noni al [genes, 100]]1, {b, table[[a, 3]], 100}],

stages[[a]]},

{a1 11 6}]1
paral l el annotation[[c]] = {Sort [probability, OrderedQ[{{#1}, {#2}}] &1[[1, 211},
paral l el probability[[c]] = {ScientificForm[Sort [probability, O deredQ[{{#1}, {#2}}]&]1[I[1, 111, 21},
table =Tabl e[{

stages[[a]],

nunbers[[a]],

Count [Fl atten[TakeRows [arrayl et, {genes -99, genes}]], stages[[al]l]l},

{a1 11 6}]1
probability = Tabl e[{

Sum[N[Bi nomi al [tabl e[[a, 2]], b] *Bi nom al [genes -table[[a, 2]], 100-b]/

Bi noni al [genes, 100]]1, {b, table[[a, 3]], 100}],

stages[[a]l]},

{a1 11 6}]1
antiannotation[[c]] = {Sort [probability, O deredQ[{{#1}, {#2}}] &1[I[1, 211},
antiprobability[[c]] = {ScientificForm[Sort [probability, O deredQ[{{#1}, {#2}}] &I[I[1, 111, 21}},
{c, 1, Dinensions[genel et ][[1]]1}]

t abl el = AppendRows [
genel et ,
paral | el annot ati on,
paral | el probability,
anti annot ati on,
antiprobability];
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(» Use Traditional Cassification of Yeast Genes =x)

genenanes = TakeCol ums [genenanesl, {6}];

stages = {"MW/@GL", "GL", "S", "S/&Q", "&Q/M', "None"};

nunbers = Fl atten[Tabl e [ {Count [Fl att en[genenanes], stages[[a]l]l]}, {a, 1, 6}11;
genel et = {{3}, {4}, {5}, {14}, {15}, {16}};

probability = Tabl e[ {0}, {a, 1, 6}];

paral | el annot ati on = Tabl e[ {0}, {a, 1, 6}];

paral |l el probability =Tabl e[{0}, {a, 1, 6}];

anti annotation=Table[{0}, {a, 1, 6}];

antiprobability =Table[{0}, {a, 1, 6}];

Dol{

arrayl et = TakeCol ums[Sort [

AppendRows [TakeCol uims [arrayl ets, genel et [[c]]], genenanes],

OrderedQ[{{#2}, {#1}}] &], {2}1,
table =Tabl e[{

stages[[a]],

nunbers[[a]],

Count [Fl atten[TakeRows [arrayl et, {1, 100}]]1, stages[[a]]ll},

{a1 11 6}]1
probability = Tabl e[{

Sum[N[Bi nomi al [tabl e[[a, 2]], b] *Bi nom al [genes -table[[a, 2]], 100-b]/

Bi noni al [genes, 100]]1, {b, table[[a, 3]], 100}],

stages[[a]]},

{a1 11 6}]1
paral l el annotation[[c]] = {Sort [probability, OrderedQ[{{#1}, {#2}}] &1[[1, 211},
paral l el probability[[c]] = {ScientificForm[Sort [probability, O deredQ[{{#1}, {#2}}]&]1[I[1, 111, 21},
table =Tabl e[{

stages[[a]],

nunbers[[a]],

Count [Fl atten[TakeRows [arrayl et, {genes -99, genes}]], stages[[al]l]l},

{al 1’ 6}]!
probability = Tabl e[{

Sum[N[Bi nomi al [tabl e[[a, 2]], b] *Bi nom al [genes -table[[a, 2]], 100-b]/

Bi noni al [genes, 100]]1, {b, table[[a, 3]], 100}],

stages[[a]]},

{a1 11 6}]1
antiannotation[[c]] = {Sort [probability, O deredQ[{{#1}, {#2}}] &1[I[1, 211},
antiprobability[[c]] = {ScientificForm[Sort [probability, O deredQ[{{#1}, {#2}}] &[I[1, 111, 21}},
{c, 1, Dinensions[genel et ][[1]]1}]

t abl e2 = AppendRows [
genel et ,
paral | el annot ati on,
paral | el probability,
anti annot ati on,
antiprobability];
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(» Calculate Significance of Cell Cycle Associations in Human =)

genes = genes2;
arraynames = ar raynanesz;
arraylets =arrayl et s2;

(» Use Mcroarray C assification of Human Genes x)

genenanes = TakeCol ums [genenanes2, {4}];

stages = {"M/GL", "GL/S", "S", "&@", "&Q/M', "None"};

nunbers = Fl atten[Tabl e [ {Count [Fl att en[genenanes], stages[[a]l]l]l}, {a, 1, 6}11;
genel et = {{3}, {4}, {5}, {14}, {15}, {16}};

probability = Tabl e[ {0}, {a, 1, 6}];

paral |l el annot ati on = Tabl e[ {0}, {a, 1, 6}];

paral l el probability =Tabl e[{0}, {a, 1, 6}];

anti annotation=Table[{0}, {a, 1, 6}];

antiprobability =Table[{0}, {a, 1, 6}];

Dol{

arrayl et = TakeCol ums[Sort [

AppendRows [TakeCol uims [arrayl ets, genel et [[c]]], genenames],

OrderedQ[{{#2}, {#1}}] &], {2}1,
table =Tabl e[{

stages[[a]],

nunbers[[a]],

Count [Fl atten[TakeRows [arrayl et, {1, 100}]]1, stages[[a]]ll},

{a7 1’ 6}]!
probability = Tabl e[{

Sum[N[Bi nomi al [tabl e[[a, 2]], b] *Bi nom al [genes -table[[a, 2]], 100-b]/

Bi noni al [genes, 100]]1, {b, table[[a, 3]], 100}],

stages[[a]l]},

{a1 11 6}]1
paral l el annotation[[c]] = {Sort [probability, OrderedQ[{{#1}, {#2}}] &1[[1, 211},
paral l el probability[[c]] = {ScientificForm[Sort [probability, O deredQ[{{#1}, {#2}}]&]1[I[1, 111, 21},
table =Tabl e[{

stages[[a]],

nunbers[[a]],

Count [Fl atten[TakeRows [arrayl et, {genes -99, genes}]], stages[[al]ll},

{a1 11 6}]1
probability = Tabl e[{

Sum[N[Bi nomi al [tabl e[[a, 2]], b] *Bi nom al [genes -table[[a, 2]], 100-b]/

Bi noni al [genes, 100]]1, {b, table[[a, 3]], 100}],

stages[[a]l]},

{a1 11 6}]1
antiannotation[[c]] = {Sort [probability, O deredQ[{{#1}, {#2}}] &1[I[1, 211},
antiprobability[[c]] = {ScientificForm[Sort [probability, O deredQ[{{#1}, {#2}}] &[I[1, 111, 21}},
{c, 1, Dinensions[genel et ][[1]]1}]

t abl e3 = AppendRows [
genel et ,
paral | el annot ati on,
paral | el probability,
anti annot ati on,
antiprobability];
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(» Use Traditional Cassification of Human Genes =x)

genenanes = TakeCol ums [genenanes2, {5}];

stages = {"M/GL", "GL/S", "S", "&@", "&Q/M', "None"};

nunbers = Fl atten[Tabl e [ {Count [Fl att en[genenanes], stages[[a]l]l]l}, {a, 1, 6}11;
genel et = {{3}, {4}, {5}, {14}, {15}, {16}};

probability = Tabl e[ {0}, {a, 1, 6}];

paral | el annot ati on = Tabl e[ {0}, {a, 1, 6}];

paral l el probability =Tabl e[{0}, {a, 1, 6}];

anti annotation=Table[{0}, {a, 1, 6}];

antiprobability =Table[{0}, {a, 1, 6}];

Dol{

arrayl et = TakeCol ums[Sort [

AppendRows [TakeCol utms [arrayl ets, genel et [[c]]], genenanmes],

OrderedQ[{{#2}, {#1}}] &], {2}1,
table =Tabl e[{

stages[[a]],

nunbers[[a]],

Count [Fl atten[TakeRows [arrayl et, {1, 100}]]1, stages[[a]]l]l},

{a1 11 6}]1
probability = Tabl e[{

Sum[N[Bi nomi al [tabl e[[a, 2]], b] *Bi nom al [genes -table[[a, 2]], 100-b]/

Bi noni al [genes, 100]]1, {b, table[[a, 3]], 100}],

stages[[a]l]},

{a1 11 6}]1
paral l el annotation[[c]] = {Sort [probability, OrderedQ[{{#1}, {#2}}] &1[[1, 211},
paral l el probability[[c]] = {ScientificForm[Sort [probability, O deredQ[{{#1}, {#2}}]&]1[I[1, 111, 21},
table =Tabl e[{

stages[[a]],

nunbers[[a]],

Count [Fl atten[TakeRows [arrayl et, {genes -99, genes}]], stages[[al]ll},

{al 1’ 6}]!
probability = Tabl e[{

Sum[N[Bi nomi al [tabl e[[a, 2]], b] *Bi nom al [genes -table[[a, 2]], 100-b]/

Bi noni al [genes, 100]]1, {b, table[[a, 3]], 100}],

stages[[a]l]},

{a1 11 6}]1
antiannotation[[c]] = {Sort [probability, O deredQ[{{#1}, {#2}}] &1[I[1, 211},
antiprobability[[c]] = {ScientificForm[Sort [probability, O deredQ[{{#1}, {#2}}] &[I[1, 111, 21}},
{c, 1, Dinensions[genel et ][[1]]1}]

t abl e4 = AppendRows [
genel et ,
paral | el annot ati on,
paral | el probability,
anti annot ati on,
antiprobability];
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(» Display Significance of Association of Genelets and Arraylets with the Cell

headerx = {{

Col umFormp{" ", " ", " "3, Left],
Col umFormp{" ", " ", "Dataset"}, Left],
Col umFormp{" ", " ", "Classification"}, Left],
Col umForm[ {" Genel et", "and", "Arraylet"}, Left],
Col umFor m[ {" Most Likely", "Parallel", "Association"}, Left],
Col umFor m[ {" P-Val ue of", "Parallel", "Association"}, Left],
Col umFor m[ {" Most Likely", "Antiparallel", "Association"}, Left],
Col umFor m[ {" P-Val ue of ", "Antiparallel", "Association"}, Left]},
{" " 1 " " ) " " 1 " " 1 " " 1 " " 1 " " 1 " " } }l
spacerx = {{* ", " ", " ", """ "}},
headery = Table[" ", {a, 1, 27}, {b, 1, 3}1;
headery[[1]] = {" (a)", "Yeast", "M croarray"};
headery[[8]] = {" (b)", " ", "Traditional"};
headery[[15]] = {" (¢)", "Human", "M croarray"};
headery[[22]] = {("(d)", " ", "Traditional"};

associ ation =
AppendCol ums [header X,
AppendRows [headery,
AppendCol ums [t abl el, spacerx, tabl e2, spacerx, tabl e3, spacerx, table4]]11];
Tabl eFor m[associ ati on, Tabl eSpaci ng » {1, 1}]

Genel et Most Likely P-Value of Most Li kel y
and Par al | el Par al | el Anti paral | el
Dat aset C assification Arraylet Association Association Association

(a) Yeast M croar r ay 3 Gl 2.1x107° /M
4 /M 2.9x107%° Gl
5 M/ GL 1.3x107% S/@
14 /M 8.8x1078 Gl
15 S/@ 5.9x1077 Gl
16 M GL 6.6x107° S
(b) Traditi onal 3 GL 1.7x107*? @/M
4 W Gl 8.2x107° Gl
5 W GL 1.2x107%° S
14 /M 1.9x10* Gl
15 /M 3.2x10°3 Gl
16 M GL 2.6x107 S
(¢) Human M croarr ay 3 /M 5.6x107° GL/S
S 8.2x107% M/ Gl
5 @/M 6.9x10°® GL/S
14 @ 3.3x1073 M/ Gl
15 Gl/S 4. x107¥ @
16 @/M 2. x107% GL/S
(d) Tradi ti onal 3 /M 1. x107! S
4 S 1.5x1078 GL/S
5 @ 4.9x107? GL/S
14 @ 6.6x1078 None
15 GL/S 2.1x1071® /M
16 /M 9. x107Y S

Cycl e =)

P-Val ue of
Anti parall el
Associ ati on

.6x10718
.1x107%
.2x10°®
.6x10713
.3x107%
.5x107®

N W NN R R

.9x10™
.6 x107%2
.4x107
.2x10°®
LA x1071
.5x107°

= 00N 01N P

.9x107?
.3x107®
.4x107°
.3x107®
.9x107¥
. x1071°

W R RO R N

.2x107®
.6x107®
.2x1071
.4x107t
.1x107%
.1x10°°

P N O P NW
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(» Sort Yeast and Human Data in Common Cell Cycle Subspace x)

(» Approximate 6 D Subspace of Genelets with 2D Subspace x)
(* Assume 4xt /T ~ Sxat /T = z *)

genelets3=Sqrt [2/3/17] -Sqrt [2/3/17] xCos [z + Pi /3];
genelets4 = -Sqrt [2/3/17]1 +Sqrt [2/3/17] xCos[z];

genel ets5 =Sqrt [2/17] »Cos [z - Pi /3];

geneletsl4 = -Sqrt [2/3/17] +Sqrt [2/3/17]1 xCos [z - Pi /3];
geneletsl5=Sqrt [2/3/17] +Sqrt [2/3/17] *xCos [z + Pi /3];
genel etsl1l6 = -Sqrt [2/3/17] -Sqrt [2/3/17]1 xCos[z];

(« Define 2D Subspace {x,y} = {V2/Tcos (z),V2/Tsin (z)} *)
(» Project 6D Subspace of Genelets Onto 2D Subspace x)

C ear [al, a2, bl, b2, cl1, c27;
Chop [
Simplify[
Tri gExpand [
(al xgenel et s3 + bl xgenel et s4 +cl xgenel et s5 +
a2 xgenel et s15 + b2 xgenel et s16 + c2 xgenel et s14) /
Sqrt [2/171111

%(2\/§<a1+a2_b1_b2_c2> +
(-/3al++/3a2+2+/3bl-2~/3b2+3cl1++/3c2)Cos[z]+3(al-a2++/3cl+c2)Sin[z])

(» Sort Yeast Data =x)

genes = genesl;
arraynames = ar raynanesi,
genenanes = TakeCol ums [genenanesl, 17;

(x» Sort Yeast Arrays =)
(» Center GCenelets and Cal cul ate Contributions of Arraylets to Arrays =)

arraycontributions3 = (genelets[[3]1]1-Sqrt[2/3/17.1) »d1[[3, 31];
arraycontributions4 = (genelets[[4]1]1+Sqrt[2/3/17.1) »d1[[4, 4]1];
arraycontributions5 =genelets[[5]]1*d1[[5, 5]1;

arraycontributionsl4 = (genelets[[14]] +Sqrt [2/3/17.1) »d1[[14, 14]1];
arraycontributionsl5 = (genel ets[[15]] -Sqgrt [2/3/17.]1) »d1[[15, 15]7];
arraycontributionsl6 = (genel ets[[16]] +Sqrt [2/3/17.1) »d1[[16, 16]1];
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(» Project Arrays from6D Arrayl ets Subspace Onto 2 D Subspace )

coordi nates = Tabl e[{

(-Sqrt [3] = (arraycontri butions3[[a]] -arraycontributionsl5[[a]]) +
2xSqrt [3] = (arraycontri butions4[[a]] -arraycontributionsl6[[a]]) +
(3xarraycontributions5[[a]] +Sqgrt [3] xarraycontributionsl4[[a]l]))/6/

Sgrt [(arraycontributions3[[a]] -arraycontributionsl5[[a]l])?2/3+
(arraycontributions4[[a]] -arraycontributionsl6[[a]l])"2/3+
(arraycontributions5[[a]] +arraycontributionsl4[[a]l]l/Sqrt [3])"2 +
Abs [ (arraycontri butions3[[a]] -arraycontributionsl5[[a]]) /Sqrt [3] *

(arraycontributions4[[a]] -arraycontributionsl6[[a]l])]/Sqrt [3] +

Abs [ (arraycontri butions3[[a]] -arraycontributionsl5[[a]]) /Sqrt [3] *
(arraycontributions5[[a]] +arraycontributionsl4[[a]l]l/Sqrt [3])] +

Abs [ (arraycontributions4[[a]] -arraycontributionsl6[[a]]) /Sqrt [3] *
(arraycontributions5[[a]] +arraycontributionsl4[[al]l/Sqrt [3])]11,

(3% (arraycontri butions3[[a]] -arraycontributionsl5[[a]]) +
Sgrt [3]1 » (3xarraycontributions5[[a]] +Sqgrt [3] xarraycontributionsl4[[a]])) /6/

Sgrt [(arraycontributions3[[a]] -arraycontributionsl5[[a]l])?2/3+
(arraycontributions4[[a]] -arraycontributionsl6[[a]l])”?2/3 +
(arraycontributions5[[a]] +arraycontributionsl4[[a]l]l/Sqrt [3])"2 +
Abs [ (arraycontri butions3[[a]] -arraycontributionsl5[[a]]) /Sqrt [3] *

(arraycontributions4[[a]] -arraycontributionsl6[[a]l])]/Sqrt [3] +
Abs [ (arraycontributions3[[a]] -arraycontributionsl5[[a]]) /Sqrt [3] *
(arraycontributions5[[a]] +arraycontributionsl4[[al]l/Sqrt [3])] +
Abs [ (arraycontributions4[[a]] -arraycontributionsl6[[a]]) /Sqrt [3] *
(arraycontributions5[[a]] +arraycontributionsl4[[a]l]l/Sqrt [3])11},
{a, 1, arrays}l];

(» Create Paraneter G aph of Yeast Arrays Projected Onto 2 D Subspace =)

poi nts1 = {Poi nt [coordinates[[1]]], Point [coordi nates[[2]]],
Poi nt [coordi nates[[10]]1], Point [coordinates[[11]11]};
poi nt s2 = {Poi nt [coordi nates[[3]]], Point [coordi nates[[4]]],
Poi nt [coordi nates[[12]]], Point [coordi nates[[13]1]1]};
poi nt s3 = {Poi nt [coordi nates[[5]]], Point [coordinates[[6]]],
Poi nt [coordi nates[[14]]], Point [coordi nates[[15]11]};
poi nt s4 = {Poi nt [coordinates[[7]]], Point [coordi nates[[16]]1};
poi nt s5 = {Poi nt [coordi nates[[8]]], Point [coordinates[[9]]],
Poi nt [coordinates[[17]]], Point [coordi nates[[18]11]};
t ext coor di nat es = coor di nat es;
Do
textcoordinates[[a, 1]]1 =1f[
textcoordi nates[[a, 1]] > O,
textcoordinates[[a, 1]] -0. 085,
textcoordinates[[a, 1]] +0. 0957,
{a, 1, 911,
Do[
textcoordinates[[a, 1]] =
| f [textcoordinates[[a, 1]] >0,
textcoordinates[[a, 1]] -0. 11,
textcoordinates[[a, 1]] +0. 127,
{a, 10, arrays}];
textcoordinates[[1]] =textcoordinates[[1]] + {0.04, -0.095};
textcoordinates[[3]] =textcoordinates[[3]] + {0. 18, 0};
textcoordinates[[7]] =textcoordinates[[7]] + {0. 18, 0};
textcoordinates[[8]] =textcoordinates[[8]] + {0.18, 0};
textcoordinates[[11]] =textcoordinates[[11]] + {0.12, -0.11};
textcoordinates[[12]] =textcoordinates[[12]] - {0.23, 0.06};
textcoordinates[[13]] =textcoordi nates[[13]] + {0.23, 0};
textcoordinates[[15]] =textcoordi nates[[15]] - {0. 23, 0};
textcoordinates[[16]] =textcoordinates[[16]] - {0. 02, 0.095};
textcoordinates[[17]] =textcoordi nates[[17]] - {0.23, 0};
textcoordinates[[18]] =textcoordinates[[18]] + {0.11, 0. 113};
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texts = Tabl e[Text [a, textcoordi nates[[a]l]l], {a, 1, arrays}];

radius = Sqrt [coordinates[[2, 1]1]1"2 +coordinates[[2, 2]1]1"2];

p = Show[

{Gr aphi cs [ {RGBCol or [1,
G aphi cs [ {RGBCol or [0,
G aphi cs [ {RGBCol or [0,
G aphi ¢cs [ {RGBCol or [1,
G aphi cs [ {RGBCol or [1,
G aphi cs [ {RGBCol or [1,
G aphi cs [ {RGBCol or [0, 1, Text ["MW/GL", {0.9, 0.75}1}1,

G aphi cs [ {RGBCol or [1, 1, Text ["S/&X", {0.775, -0.85}1}1,
]

1, 0], PointSize[0.035], pointsl}],
0
0
0
0
0
0
0
G aphi cs [ {RGBCol or [0, O, , Text ["S", {-0.95, -0.6}1}1,
0
0,
0,
0,
0,
0,
0,

.5, 0], PointSize[0.035], points2}],
, 11, PointSize[0.035], points3}],

, 01, PointSize[0.035], points4}],

, 0], PointSize[0.035], points5}],
,» 01

5
5

, 0
0
1

G aphi cs [{RGBCol or [0, 0.5, 0], Text ["Gl", {-0.8, 0.8}1}1,

G aphi ¢cs [ {RGBCol or [0, 0], Text [" (a)", {-0.9, 0.95}11}1,

G aphi ¢cs [ {RGBCol or [0, 0], Text ["¢=n/3 ", {0.825, 0.95}11}1,

G aphi cs [ {RGBCol or [0, 0], Text ["¢=0", {1.12, -0.12}]1}1,

G aphi cs [ {RGBCol or [0, 0], Text [" |x)", {1.12, 0.12}1}1,

G aphi cs [ {RGBCol or [0,

G aphi cs [ {RGBCol or [0,

Graphi cs[texts],

G aphi cs [ {RGBCol or [0,

G aphi cs [ {RGBCol or [0,

G aphi cs [ {RGBCol or [0,

G aphi cs [{RGBCol or [0, 0, 0], Arrow[{-1.05/Tan[Pi /3.1, 1.05},

HeadCenter -> 0.5, HeadLength ->0.035, HeadWdth ->0.75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{-1.05, 0}, {1.25, 03},

ocooo

HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Graphi cs [ {RGBCol or [0, O, 0], Arrow[{-1.05/Tan[Pi /3.1, -1.05},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,

G aphi cs [{RGBCol or [0, O, 0], Circle[{0O, O}, 0.6,
{ArcTan[coordi nates[[1, 2]] /coordinates[[1, 1111, 0}1}1,

, Text ["G2/M', {1.075, -0.52}]}],

0], Dashing[{0.03, 0.02}], Grcle[{O,
, 01, Dashing[{0.03, 0.02}], Circle[{O,
, 01, Dashing[{0.03, 0.02}], Line[{{O, 1.05}, {0, -1.05}3}1}1,

0], Text ["|y)", {-0.12, textcoordinates[[11, 2]1]1}1}1,
0], Text ["¢=-x/3", {0.825, -0.975}1}1,

0}, 0.5]111,
0}, 1111,

{1.05/Tan[Pi /3.1, -1.05},

{1.05/Tan[Pi /3.1, 1.05},

G aphi cs [{RGBCol or [0, 0, 0], Arrow[{0.6*Cos[-0.05], 0.6%Sin[-0.05]}, {0.6%Cos[0], 0.6%Sin[0]},

HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,

G aphi cs [{RGBCol or [0, 0, 0], Arrow[{0, O}, coordinates[[1]],

HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,

G aphi cs [{RGBCol or [0, O, 0], Text ["r", {0.5, -0.35}11}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["¢", {0.65, -0.15}1}1},

Aspect Ratio -> 1,

Pl ot Range -> {{-1. 05, 1.25}, {-1.05, 1.05}},

Frame -> True,

FranmeTi cks -> Fal se,

FrameLabel -> {None, None, None, None},

Gri dLi nes -> {None, {{0, RG&BCol or [0, O, O]}}},

Di spl ayFunction ->Identity];

p = Ful | G aphi cs[p];
PLIL, 211 =pI[I2, 2]] /.

Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {-1.18, 0}, {0, 0}, {0, 13}1;

pl = Show[p,

Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction s ldentity];
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(» Sort Yeast Genes =)

(» Center Arraylets and Cal cul ate Contributions of Genelets to Genes x)

centerarrayl ets = Transpose[arrayl etsl];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

centerarrayl ets =centerarrayl ets - N[Quter [Ti mes, Dot [centerarrayl ets, average], average]];
centerarrayl ets = Transpose[centerarrayl ets];

genecontri butions = Transpose [Dot [centerarrayl ets, d1]1;

(» Project Genes from 6D Cenel ets Subspace Onto 2D Subspace x)

coordi nates = Tabl e[{
(-Sqrt [3] » (genecontributions[[3, a]] -genecontributions[[15, a]]) +

2%Sqrt [3] » (genecontri butions[[4, a]] -genecontributions[[16, a]]) +
(3xgenecontributions[[5, a]] +Sqrt [3] xgenecontributions[[14, a]]l))/6/
Sgrt [ (genecontributions[[3, a]] -genecontributions[[15, a]l])"2/3 +
(genecontributions[[4, a]] -genecontributions[[16, a]])"2/3 +
(genecontributions[[5, a]] +genecontributions[[14, a]]l/Sqrt [3])"2+
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]J]) /Sqrt [3] *
(genecontributions[[4, a]] -genecontributions[[16, a]])]/Sqrt [3] +
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]J]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])] +
Abs [ (genecontributions[[4, a]] -genecontributions[[16, a]]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3]1)11,
(3 (genecontributions[[3, a]] -genecontributions[[15, a]]) +
Sgrt [3] » (3xgenecontributions[[5, a]] +Sqgrt [3] *xgenecontributions[[14, a]]))/6/
Sgrt [ (genecontributions[[3, a]] -genecontributions[[15, a]l])"2/3 +
(genecontributions[[4, a]] -genecontributions[[16, a]l])"2/3 +
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])"2+
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]]) /Sqrt [3] *
(genecontributions[[4, a]] -genecontributions[[16, a]])]/Sqrt [3] +
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]J]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])] +
Abs [ (genecontributions[[4, a]] -genecontributions[[16, a]]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt[3])11},

{a, 1, genes}];

(» Create Paraneter G aph of 603 Cell Cycle Genes Projected Onto in 2D Subspace x)

stream= StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: Spel | man_Yeast _C assify.txt"1;
| i st = ReadLi st [stream Word, RecordLi sts -> True, Nul | Words -> True];
list =Drop[list, 17;
stages = {"MW@&L", "GL", "S", "S/&R", "Q/M'};
poi nts = {poi ntsl, points2, points3, points4, points5};
radii = {radiil, radii2, radii3, radii4, radii5};
Dol{
position=Position[list, stages[[b]]],
table =Table[list [[position[[a, 111, 111, {a, 1, Dimensions[position][[1]1]1}],
posi tion = Tabl e[Posi ti on[genenanes, table[[a]]], {a, 1, Dinensions[table]l[[1]]1}],
table =Flatten[Position[position, {}1],
Do[
position=Drop[position, {table[[a]], table[[a]l]l}],
{a, Dinensions[table][[1]], 1, -1}1,
poi nts[[b]] = Tabl e [Poi nt [coordi nates[[position[[a, 1, 111111, {a, 1, Dinensions[position][[1]]}],
radii [[b]] =Tabl e[
Sgrt [coordi nates[[position[[a, 1, 1]], 1]1"2 +coordinates[[position[[a, 1, 1]], 211727,
{a, 1, Dinensions[position] [[1]]}1},
{b, 1, Dinensions[stages][[1]1]1}]
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Di mensi ons[points[[1]1]1]1[[1]]
Di mensi ons[points[[2]1]1]1[[1]1]
Di mensi ons[points[[3]11]1[[1]]
Di mensi ons[points[[4]1]1]1[[1]1]
Di mensi ons[points[[5]11]1[[1]]

76
233
56
92

147

radii =Sort [Flatten[radii], OderedQ[{{#1}, {#2}}] &];
N[Round[radii [[57]] *100] 7 100]
N[Round[radii [[58]] *100] 7 100]

0.49

0.5
(» 604 cell cycle genes, 76 in M/GL, 233 in GL, 56 in S 92 in S/Q, 147 in Q/M «x)

(» For 547 genes, 50%or nore of the contributions of the 6 genelets add up. =)
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kar 4 = coordi nat es[ [Posi ti on[genenanes, "YCLO55W 1[[1, 11111;
ci k1l = coordi nates[[Position[genenanes, "YMRL98W ] [[1, 11111;
p = Show[
{Graphi cs [{RGBCol or [0, O, 0], Text ["¢=n/3 ", {0.825, 0.95}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["¢=0", {1.12, -0.12}]1}1,
G aphi cs [{RGBCol or [0, O, 0], Text [ |x)", {1.12, 0.12}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["¢=-n/3", {0.825, -0.975}1}1,
G aphi cs [{RGBCol or [1, 1, 0], Poi ntSi ze[0.02], Point [kar4]}],
G aphi cs [{RGBCol or [0, O, 0], Arrow[{-0.9, 0.65}, kar4,
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["KAR4", {-0.9, 0.7}1}1,
G aphi cs [{RGBCol or [1, 0, 0], Poi ntSi ze[0. 02], Point [cik1]}],
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{-0.72, -0.93}, cikil,
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [ {RGBCol or [0, O, 0], Text ["CIK1", {-0.85, -0.93}1}1,
G aphi cs [{RGBCol or [1, 0.5, 0], PointSize[0.02], points[[5]]}1,
G aphi cs [{RGBCol or [1, 1, 0], Poi ntSi ze[0.02], points[[1]]}],
G aphi cs [{RGBCol or [1, 0, 0], Poi ntSi ze[0.02], points[[4]]}],
G aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.02], points[[2]]}],
G aphi cs [{RGBCol or [0, 0, 1], Poi ntSi ze[0.02], points[[3]]}],
G aphi cs [{RGBCol or [1, 0.5, 0], Text ["&Q/M', {1.075, -0.52}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["M/GL", {0.9, 0.75}11}1,
G aphi cs [{RGBCol or [1, 0, 0], Text ["S/&", {0.775, -0.85}11}1,
G aphi cs [{RGBCol or [0, O, 1], Text ['S", {-0.95, -0.6}1}1,
G aphi cs [{RGBCol or [0, 0.5, 0], Text ["Gl", {-0.8, 0.8}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text [" (b)", {-0.9, 0.95}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], CGrcle[{O, O}, 0.5]}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Grcle[{0, 0}, 11}],
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Line[{{0, 1.05}, {0, -1.05}}11}1,
G aphi cs [{RGBCol or [0, O, O], Arrow[{-1.05/Tan[Pi /3.1, 1.05}, {1.05/Tan[Pi /3.1, -1.05},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{-1.05, 0}, {1.25, 03},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, O, O], Arrow[{-1.05/Tan[Pi /3.1, -1.05}, {1.05/Tan[Pi /3.1, 1.05},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth ->0.75]}1},
Aspect Ratio -> 1,
Pl ot Range -> {{-1. 05, 1.25}, {-1.05, 1.05}},
Frame -> True,
FranmeTi cks -> Fal se,
FrameLabel -> {None, None, None, None},
Gri dLi nes -> {None, None},
Di spl ayFunction ->Identity];
p = Ful | Graphi cs[p];
pPrIL, 211 =pII[1, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {-1.18, 0}, {0, 0}, {0, 13}1;
p2 = Show[p,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction s ldentity];
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(» Create Paraneter G aph of 77 Cell Cycle Genes Projected Onto 2D Subspace x)

stream= StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: Tradi ti onal _Yeast _Cl assify.txt"];
li st = ReadLi st [stream Wrd, RecordLi sts -> True, Nul | Words -> True];
list =Drop[list, 17;
stages = {"M/GL", "GL", "S", "S/R", "&Q/M'};
poi nts = {poi ntsl, points2, points3, points4, points5};
radii = {radiil, radii2, radii3, radii4, radiib5};
Do[{
position=Position[list, stages[[b]]11,
table =Table[list [[position[[a, 111, 111, {a, 1, Dinmensions[position][[1]1]1}],
position = Tabl e[Positi on[genenanes, table[[a]]], {a, 1, Dinensions[table][[1]1]}],
table =Flatten[Position[position, {}1],
Do[
position =Drop[position, {table[[a]], table[[a]l]}],
{a, Dinensions[table][[1]], 1, -1}1,
points[[b]] = Tabl e[Poi nt [coordi nates[[position[[a, 1, 111111, {a, 1, Dinensions[position][[1]]}],
radii [[b]] =Tabl e[
Sgrt [coordi nates[[position[[a, 1, 1]1], 1]11"2 +coordinates[[position[[a, 1, 1]], 211727,
{a, 1, Dinensions[position] [[1]1]}1}.
{b, 1, Dinensions[stages][[1]1]}]
Di mensi ons[points[[1]1]1]1[[1]]
Di mensi ons[points[[2]1]1]1[[1]]
Di mensi ons[points[[31]11[[1]]

Di mensi ons[points[[4]1]1]1[[1]]
Di mensi ons[points[[5]111[[1]]

14
33
8
8

14

radii =Sort [Flatten[radii ], OderedQ[{{#1}, {#21}] &];
N[Round[radii [[6]] *100] 7100]
N[Round[radii [[7]] *100] 7100]

0.32

0.54
(» 77 cell cycle genes, 14 in M/GL, 33 in Gl, 8insS 8in S/&, 14 in Q/M x)

(» For 71 genes, 50%or nore of the contributions of the 6 genelets add up. =)
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kar 4 = coordi nat es[ [Posi ti on[genenanes, "YCLO55W 1[[1, 11111;
ci k1l = coordi nates[[Position[genenanes, "YMRL98W ] [[1, 11111;
p = Show[
{Graphi cs [{RGBCol or [0, O, 0], Text ["¢=n/3 ", {0.825, 0.95}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["¢=0", {1.12, -0.12}]1}1,
G aphi cs [{RGBCol or [0, O, 0], Text [ |x)", {1.12, 0.12}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["¢=-n/3", {0.825, -0.975}1}1,
G aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.02], Point [kar4]}1,
G aphi cs [{RGBCol or [0, O, 0], Arrow[{-0.9, 0.65}, kar4,
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["KAR4", {-0.9, 0.7}1}1,
G aphi cs [{RGBCol or [1, 0, 0], Poi ntSi ze[0.02], Point [cik1]}],
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{-0.72, -0.93}, cikil,
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [ {RGBCol or [0, O, 0], Text ["CIK1l", {-0.85, -0.93}1}1,
G aphi cs [{RGBCol or [1, 0.5, 0], PointSize[0.02], points[[5]]}1,
G aphi cs [{RGBCol or [1, 1, 0], Poi ntSi ze[0.02], points[[1]]}],
G aphi cs [{RGBCol or [1, 0, 0], Poi ntSi ze[0.02], points[[4]1]}],
Gr aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.02], points[[2]]}],
G aphi cs [{RGBCol or [0, 0, 1], Poi ntSize[0.02], points[[3]]}],
G aphi cs[{RGBCol or [1, 0.5, 0], Text ["&Q/M', {1.075, -0.52}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["M/GL", {0.9, 0.75}11}1,
G aphi cs [{RGBCol or [1, 0, 0], Text ["S/&", {0.775, -0.85}11}1,
G aphi cs [{RGBCol or [0, O, 1], Text ['S", {-0.95, -0.6}1}1,
G aphi cs [{RGBCol or [0, 0.5, 0], Text ["Gl", {-0.8, 0.8}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text [" (c)", {-0.9, 0.95}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Crcle[{O, O}, 0.5]}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Grcle[{0, 0}, 11}],
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Line[{{0, 1.05}, {0, -1.05}}11}1,
G aphi cs [{RGBCol or [0, O, O], Arrow[{-1.05/Tan[Pi /3.1, 1.05}, {1.05/Tan[Pi /3.1, -1.05},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Gr aphi cs [{RGBCol or [0, 0, 0], Arrow[{-1.05, 0}, {1.25, 03},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, O, O], Arrow[{-1.05/Tan[Pi /3.1, -1.05}, {1.05/Tan[Pi /3.1, 1.05},
HeadCent er -> 0.5, HeadLength -> 0. 035, HeadWdth ->0.75]}1},
Aspect Ratio -> 1,
Pl ot Range -> {{-1. 05, 1. 25}, {-1.05, 1.05}},
Frame -> True,
FranmeTi cks -> Fal se,
FrameLabel -> {None, None, None, None},
Gri dLi nes -> {None, None},
Di spl ayFunction ->Identity];
p = Ful | Graphi cs[p];
pPrIL, 211 =pII[1, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {-1.18, 0}, {0, 0}, {0, 13}1;
p3 = Show[p,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction s ldentity];
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(» Sort Human Data =*)

genes = genes2;
arraynames = ar raynanesz;
genenanes = TakeCol ums [genenanmes2, 11];

(*» Sort Human Arrays x)

(» Center Genelets and Cal cul ate Contributions of Arraylets to Arrays =)

arraycontributions3 = (genelets[[3]1]1-Sqrt[2/3/17.1) »d2[[3, 31];
arraycontributions4 = (genelets[[4]1]1+Sqrt[2/3/17.1) xd2[[4, 4]1];
arraycontributions5 =genelets[[5]]*d2[[5, 5]1;

arraycontributionsl4 = (genelets[[14]] +Sqrt [2/3/17.1) =d2[[14, 14]];
arraycontributionsl5 = (genel ets[[15]] -Sqrt [2/3/17.1) »d2[[15, 15]7];
arraycontributionsl6 = (genel ets[[16]] +Sqrt [2/3/17.]1) *d2[[16, 16]11];

(» Project Arrays from6D Arrayl ets Subspace Onto 2 D Subspace x)

coordi nates = Tabl e[{

(-Sqrt [3] = (arraycontri butions3[[a]] -arraycontributionsl5[[a]]) +
2%Sqrt [3] = (arraycontri butions4[[a]] -arraycontributionsl6[[a]]) +
(3xarraycontributions5[[a]] +Sqgrt [3] xarraycontributionsl4[[a]l]))/6/

Sgrt [(arraycontributions3[[a]] -arraycontributionsl5[[a]l])?2/3+
(arraycontributions4[[a]] -arraycontributionsl6[[a]l])”?2/3 +
(arraycontributions5[[a]] +arraycontributionsl4[[a]l]l/Sqrt [3])"2 +
Abs [ (arraycontri butions3[[a]] -arraycontributionsl5[[a]]) /Sqrt [3] *

(arraycontributions4[[a]] -arraycontributionsl6[[a]l])]/Sqrt [3] +
Abs [ (arraycontributions3[[a]] -arraycontributionsl5[[a]]) /Sqrt [3] *
(arraycontributions5[[a]] +arraycontributionsl4[[al]l/Sqrt [3])] +
Abs [ (arraycontri butions4[[a]] -arraycontributionsl6[[a]]) /Sqrt [3] *
(arraycontributions5[[a]] +arraycontributionsl4[[al]l/Sqrt [3])1]1,

(3% (arraycontri butions3[[a]] -arraycontributionsl5[[a]]) +
Sqgrt [3] » (3xarraycontributions5[[a]] +Sqgrt [3] xarraycontributionsl4[[a]])) /6/

Sqgrt [(arraycontributions3[[a]] -arraycontributionsl5[[a]l])"2/3+
(arraycontributions4[[a]] -arraycontributionsl6[[a]l])"2/3 +
(arraycontributions5[[a]] +arraycontributionsl4[[a]l]l/Sqrt [3])"2 +
Abs [ (arraycontri butions3[[a]] -arraycontributionsl5[[a]]) /Sqrt [3] *

(arraycontributions4[[a]] -arraycontributionsl6[[a]l])]/Sqrt [3] +
Abs [ (arraycontri butions3[[a]] -arraycontributionsl5[[a]]) /Sqrt [3] *
(arraycontributions5[[a]] +arraycontributionsl4[[a]l]l/Sqrt [3])] +
Abs [ (arraycontributions4[[a]] -arraycontributionsl6[[a]]) /Sqrt [3] *
(arraycontributions5[[a]] +arraycontributionsl4[[a]l]l/Sqrt [3]1)]1]1},
{a, 1, arrays}l];
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(» Create Paraneter G aph of Human Arrays Projected Onto 2D Subspace x)

poi nt s1 = {Poi nt [coordi nates[[5]]], Point [coordinates[[6]]],

Poi nt [coordi nates[[12]]], Point [coordi nates[[13]]1]};

poi nt s2 = {Poi nt [coordi nates[[7]]], Point [coordi nates[[14]11};

poi nt s3 = {Poi nt [coordi nates[[1]]], Poi nt [coordi nates[[2]]], Point [coordi nates[[8]]1]1,

Poi nt [coordi nates[[9]]], Point [coordi nates[[15]]], Point [coordinates[[16]]1]1};
poi nt s4 = {Poi nt [coordi nates[[3]]], Point [coordi nates[[10]]], Point [coordi nates[[17]1]11};
poi nt s5 = {Poi nt [coordi nates[[4]]], Point [coordinates[[11]]], Point [coordi nates[[18]1]11};

t ext coor di
Do[

nat es = coor di nat es;

textcoordinates[[a, 1]]1 =1f[
textcoordi nates[[a, 1]] > O,
textcoordinates[[a, 1]] -0. 085,
textcoordinates[[a, 1]] +0. 0957,
{a, 1, 911;
Do [textcoordinates[[a, 1]] =

f[

textcoordi nates[[a, 1]] > O,

textcoordinates[[a, 1]] -0. 11,

textcoordinates[[a, 1]] +0. 127,
{a, 10, arrays}];

t ext coor di
t ext coor di
t ext coor di
t ext coor di
t ext coor di
t ext coor di
t ext coor di
t ext coor di
t ext coor di
t ext coor di

nates[[1l]] =textcoordinates[[1]] + {0. 18, 0};
nates[[3]] =textcoordinates[[3]] + {0. 18, -0.075};
nates[[5]] =textcoordinates[[5]] + {0, 0.08};
nates[[6]] =textcoordinates[[6]] + {0, 0.08};
nates[[7]] =textcoordinates[[7]] + {0. 18, 0};
nates[[8]] =textcoordinates[[8]] + {0. 18, 0};
nates[[11]] =textcoordinates[[11]] - {0. 23, 0};
nates[[12]] =textcoordi nates[[12]] - {0. 23, 03};
nates[[15]] =textcoordi nates[[15]] + {0. 23, 0};
nates[[17]] =textcoordinates[[17]] - {0, 0.08};
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texts = Tabl e[Text [a, textcoordi nates[[a]l]l], {a, 1, arrays}];
zerophase = N[ArcTan[coordi nates[[1, 2]]/ (coordinates[[1, 1]1]1)11;
radius = Sqrt [coordinates[[2, 1]1]1"2 +coordinates[[2, 2]]1"2];
p = Show[
{Graphi cs[{RGBCol or [1, 1, 0], Poi ntSi ze[0.035], poi ntsl}],
G aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.035], points2}],
G aphi cs [{RGBCol or [0, 0, 1], Poi ntSi ze[0.035], poi nts3}],
G aphi cs [{RGBCol or [1, 0, 0], Poi ntSi ze[0. 035], poi nts4}],
G aphi cs [{RGBCol or [1, 0.5, 0], PointSize[0.035], points5}],
G aphi cs [{RGBCol or [1, 0.5, 0], Text ["&/M', {-0.875, 0.75}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["M/GLl", {-0.875, -0.75}1}1,
G aphi cs [{RGBCol or [1, 0, 0], Text ["&", {-0.45, 0.975}1}1,
G aphi cs [{RGBCol or [0, O, 1], Text ["'S", {0.95, 0.6}1}1,
G aphi cs [{RGBCol or [0, 0.5, 0], Text ["GL/S", {0.825, -0.8}]11}1,
G aphi cs [{RGBCol or [0, O, 0], Text [ (d)", {-0.9, 0.95}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["¢=n/3 ", {0.825, 0.95}1}1],
G aphi cs [ {RGBCol or [0, 0], Text ["¢=0", {1.12, 0.12}]1}],
G aphi ¢s [ {RGBCol or [0, 0], Text [" |x)", {1.12, -0.123}1}1,
G aphi cs [ {RGBCol or [0, 0], Text ["¢=-7m/3", {0.825, -0.975}]11}1,
G aphi ¢cs [ {RGBCol or [0, 0], Text ["|y)", {-0.12, textcoordinates[[18, 2]1]1}1}1,
Graphi cs[texts],
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], CGrcle[{O, O}, 0.5]}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Grcle[{0, 0}, 11}],
0,
0,

cooooo

G aphi cs [ {RGBCol or [0, 0], Dashing[{0.03, 0.02}], Line[{{O, 1.05}, {0, -1.05}3}1}1,
Gr aphi cs [ {RGBCol or [0, 0], Arrow[{-1.05/Tan[Pi /3.], 1.05}, {1.05/Tan[Pi /3.], -1.05},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{-1.05, 0}, {1.25, 0},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, O, 0], Arrow[{-1.05/Tan[Pi /3.1, -1.05}, {1.05/Tan[Pi /3.1, 1.05},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, O, 0], Circle[{0O, O}, 0.6,
{ArcTan[coordinates[[1, 2]]/coordinates[[1, 1111, 0}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{0.6*Cos[-0.05], 0.6%Sin[-0.05]}, {0.6%Cos[0], 0.6%Sin[0]},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{0, O}, coordinates[[1]],
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Gr aphi cs [{RGBCol or [0, 0, 0], Text ["¢", {0.63, -0.25}]11}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["r", {0.275, -0.153}1}1},
Aspect Ratio -> 1,
Pl ot Range -> {{-1. 05, 1.25}, {-1.05, 1.05}},
Frame -> True,
FranmeTi cks -> Fal se,
FrameLabel -> {None, None, None, None},
Gri dLi nes -> {None, {{0, RG&BCol or [0, O, O]}}},
Di spl ayFunction ->Identity];
p = Ful | Graphi cs[p];
pPrIL, 211 =pII[1, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {-1.18, 0}, {0, 0}, {0, 13}1;
p4 = Show[p,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction s ldentity];
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(» Sort Human Genes =)

(» Center Arraylets and Cal cul ate Contributions of Genelets to Genes x)

centerarrayl ets = Transpose[arrayl et s2];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

centerarrayl ets =centerarrayl ets - N[Quter [Ti mes, Dot [centerarrayl ets, average], average]];
centerarrayl ets = Transpose[centerarrayl ets];

genecontri butions = Transpose [Dot [centerarrayl ets, d2]1;

(» Project Genes from 6D Cenel ets Subspace Onto 2D Subspace x)

coordi nates = Tabl e[{
(-Sqrt [3] » (genecontributions[[3, a]] -genecontributions[[15, a]]) +

2%Sqrt [3] » (genecontri butions[[4, a]] -genecontributions[[16, a]]) +
(3xgenecontributions[[5, a]] +Sqrt [3] xgenecontributions[[14, a]]l))/6/
Sgrt [ (genecontributions[[3, a]] -genecontributions[[15, a]l])"2/3 +
(genecontributions[[4, a]] -genecontributions[[16, a]])"2/3 +
(genecontributions[[5, a]] +genecontributions[[14, a]]l/Sqrt [3])"2+
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]J]) /Sqrt [3] *
(genecontributions[[4, a]] -genecontributions[[16, a]])]/Sqrt [3] +
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]J]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])] +
Abs [ (genecontributions[[4, a]] -genecontributions[[16, a]]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3]1)11,
(3 (genecontributions[[3, a]] -genecontributions[[15, a]]) +
Sgrt [3] » (3xgenecontributions[[5, a]] +Sqgrt [3] *xgenecontributions[[14, a]]))/6/
Sgrt [ (genecontributions[[3, a]] -genecontributions[[15, a]l])"2/3 +
(genecontributions[[4, a]] -genecontributions[[16, a]l])"2/3 +
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])"2+
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]]) /Sqrt [3] *
(genecontributions[[4, a]] -genecontributions[[16, a]])]/Sqrt [3] +
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]J]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])] +
Abs [ (genecontributions[[4, a]] -genecontributions[[16, a]]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt[3])11},

{a, 1, genes}];

(» Create Paraneter G aph of 750 Cell Cycle Genes Projected Onto 2D Subspace x)

stream= StringJoi n[nane, ": Desktop Fol der: PNAS Data: Whitfiel d_Human_Cl assify.txt"1];
| i st = ReadLi st [stream Word, RecordLists -> True, Nul | Words -> True];
list =Drop[list, 17;
stages = {"MW/@GL", "GL/S", "S", "&@", "&Q/M'};
poi nts = {poi ntsl, points2, points3, points4, points5};
radii = {radiil, radii2, radii 3, radii4, radii5};
Dol{
position=Position[list, stages[[b]]],
table =Table[list [[position[[a, 111, 111, {a, 1, Dimensions[position][[1]1]1}],
posi tion = Tabl e[Posi ti on[genenanes, table[[a]]], {a, 1, Dinensions[table]l[[1]]1}],
table =Flatten[Position[position, {}1],
Do[
position=Drop[position, {table[[a]], table[[a]l]l}],
{a, Dinensions[table][[1]], 1, -1}1,
poi nts[[b]] = Tabl e [Poi nt [coordi nates[[position[[a, 1, 111111, {a, 1, Dinensions[position][[1]]}],
radii [[b]] =Tabl e[
Sgrt [coordi nates[[position[[a, 1, 1]], 1]1"2 +coordinates[[position[[a, 1, 1]], 211727,
{a, 1, Dinensions[position] [[1]]}1},
{b, 1, Dinensions[stages][[1]1]1}]
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Di mensi ons[points[[1]1]1]1[[1]]
Di mensi ons[points[[2]1]1]1[[1]1]
Di mensi ons[points[[3]11]1[[1]]
Di mensi ons[points[[4]1]1]1[[1]1]
Di mensi ons[points[[5]11]1[[1]]

145
121
123
166

195
radii =Sort [Flatten[radii], OderedQ[{{#1}, {#2}}] &];

N[Round[radii [[41]] *100] 7 100]
N[Round[radii [[42]] *100] 7 100]

0.49

0.5

(» 750 cell cycle genes, 145 in M/GL, 121 in Gl, 123 in S, 166 in S/&, 195 in &/M =x)

(» For 709 genes, 50%or nore of the contributions of the 6 genelets add up. =)
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p = Show[
{G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi
G aphi

cs [{RGBCol or [1,
cs [{RGBCol or [1,
cs [{RGBCol or [1,
cs [ {RGBCol or [0,
cs [ {RGBCol or [0,
cs [{RGEBCol or [1,
cs [{RGBCol or [0,
cs [{RGBCol or [1,
cs [ {RGBCol or [0,

cs [ {RGBCol or [0,
cs [ {RGBCol or [0,
cs [ {RGBCol or [0,
cs [{RGBCol or [0,
cs [{RGBCol or [0,
cs [ {RGBCol or [0,
cs [ {RGBCol or [0,
cs [{RGBCol or [0,
cs [ {RGBCol or [0,
cs [ {RGBCol or [0,

0
1
0
0
0
0
0
0
0
0.
0,
0,
0,
0,
0,
0,
0,
0,
0,

. 5,
., 01,
» 0]
. 5,
11,

01,

Poi nt Si ze [0. 02],
Poi nt Si ze[0. 02],
, PointSize[0.02],
0], PointSize[0.02],

Poi nt Si ze[0. 02],

points[[5]]1}],
points[[1]]1}],
points[[4]]1}],
points[[2]]}],
points[[3]]1}1,

., 01,

5
. 01,
01,
1]

5,

01,
01,
01,
01,
01,
01,
01,

01,
01,

01,

Text ["&/M,
Text ["WGL",
Text ["QR",
, Text["S",

Text ["GL/S",
Text [" (e)",
Text [" ¢=n/3 ",
Text [" ¢=0",

{-0. 875,

{-0.875, 0.75}1}1,
-0.75}1}1,

{-0.45, 0.975}1}1,

{0.95, 0.6}1}1,

(0. 825,

-0.81}11}1,

{-0.9, 0.95}1}1,

{0.825, 0.95}1}1,

{1.12, 0.12}]}1,

Text [ [x)",
Text [" ¢=-7/3",

Dashi ng[{0.03, 0.02}]1,

(1.

12,

Dashi ng[{0.03, 0.02}1,

-0.12}11}1,
{0. 825,
Dashi ng[{0. 03, 0.02}1],

-0.975}1}1,

Circle[{0, 0}, 0.5]}1,

Crcle[{0, 0}, 1131,
Line[{{0, 1.05},
Arrow[{-1.05/Tan[Pi /3.1,

1. 05},

HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, O],
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,

G aphi cs [{RGBCol or [0, 0, O],

Arrow[{-1.05, O

Arrow[{-1.05/Tan[Pi /3.1,

}, {1.25, 03},

-1. 05},

HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth ->0.75]}1},
AspectRatio -> 1,
Pl ot Range -> {{-1. 05, 1. 25},
Frame -> True,

Fr anmeTi

cks -> Fal se,

{-1.05, 1.05}},

FrameLabel -> {None, None, None, None},
Gri dLi nes -> {None, None},

Di spl ayFunction ->Identity];

p = Ful | Graphi cs[p];
PLI1, 211 =pI[I2, 2]] /.
Text [l abely, {b_, c_},
Text [l abely, {-1.18, 0},
p5 = Show[p,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

{1,

0.}]1 ~»
{0,

0} {0, 1}1;
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{0,
{1.05/Tan[Pi /3.1,

{1.05/Tan[Pi /3.1,

-1.05}}11}1,
-1. 05},

1. 05},



(» Create Paraneter Graph of 73 Cell Cycle Genes Projected Onto 2D Subspace x)

stream= StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: Tradi ti onal _Human_Cl assify.txt"1];
li st = ReadLi st [stream Wrd, RecordLi sts -> True, Nul | Words -> True];
list =Drop[list, 17;
stages = {"W@&l", "GL/S", "S", "Q", "Q/M'};
poi nts = {poi ntsl, points2, points3, points4, points5};
radii = {radiil, radii2, radii3, radii4, radii5};
Dol{
position=Position[list, stages[[b]]11,
table =Table[list [[position[[a, 111, 111, {a, 1, Dinmensions[position][[1]1]1}],
position = Tabl e[Positi on[genenanes, table[[a]]], {a, 1, Dinensions[table][[1]1]}],
table =Flatten[Position[position, {}1],
Do[
position =Drop[position, {table[[a]], table[[a]l]l}].
{a, Dinensions[table][[1]], 1, -1}1,

points[[b]] = Tabl e[Poi nt [coordi nates[[position[[a, 1, 111111, {a, 1, Dinmensions[position][[1]]}],

radii [[b]] =Tabl e[

Sgrt [coordi nates[[position[[a, 1, 1]], 1]11"2 +coordi nates[[position[[a, 1, 1]], 211727,
{a, 1, Dinensions[position] [[1]]}1},

{b, 1, Dinensions[stages][[1]1]}]

Di mensi ons[points[[1]1]1]1[[1]]

Di mensi ons[points[[2]1]1]1[[1]]

Di mensi ons[points[[3111[[1]]

Di mensi ons[points[[4]1]1]1[[1]]

Di mensi ons[points[[5]1]11[[1]]

2
16
36
6

13

radii =Sort [Flatten[radii ], OderedQ[{{#1}, {#2}}] &];
N[Round[radii [[2]] #100] 7100]
N[Round[radii [[3]] *100] 7100]

0.18
0.63
(» 73 cell cycle genes, 2 in WGL, 16 in Gl, 36 in S, 6 in S/&, 13 in Q/M x)
(» For 71 genes, 50%or nore of the contributions of the 6 genelets add up. x)

h1lf 0 = coordi nates[[Posi ti on[genenanes, "| MAGE: 343744" 1[[1, 1]1111;
hlf2 = coordi nates[[Posi ti on[genenanes, "| MAGE: 66317"]1[[1, 1]1111;
hlf x = coordi nates[[Positi on[genenanes, "| MAGE: 347560" 1[[1, 1]1111;
h2af o = coordi nates[[Posi ti on[genenanes, "| MAGE: 488964"1[[1, 1]1111;
h2af p = coordi nates[[Posi ti on[genenanes, "| MAGE: 128802"1[[1, 1]1111;
h2afy = coordi nates[[Posi ti on[genenanes, "| MAGE: 2315147" 1 [[1, 11111;
h2af z = coordi nat es[[Posi ti on[genenanes, "| MAGE: 2315147" 1 [[1, 11111;
h2bf b = coor di nat es[[Posi ti on[genenanes, "| MAGE: 1500000" ] [[1, 11111;
h2bf b2 = coor di nat es [ [Posi ti on[genenanes, "| MAGE: 243784"1[[1, 11111;
h2bf c = coordi nat es[[Posi ti on[genenanes, "| MAGE: 2056049" 1 [[1, 11111;
h2bf q = coordi nat es[[Posi ti on[genenanes, " | MAGE: 430235"1[[1, 1]1111;
h2bfr = coordi nates[[Position[genenanes, "| MAGE: 1675553" 1 [[1, 11111;
h3f 3a = coordi nates[[Posi ti on[genenanes, "| MAGE: 884272"1[[1, 1]1111;
h3f 3a2 = coordi nat es [ [Posi ti on[genenanes, "| MAGE: 1415750" ] [[1, 11111;
h3f 3b = coordi nat es[[Posi ti on[genenanes, "| MAGE: 950574" 1[[1, 1]1111;
h3f 3b2 = coordi nat es[[Posi ti on[genenanes, "| MAGE: 2114004"1[[1, 11111;
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p = Show[
{Gr aphi cs [{RGBCol or [1, 0.5, 0], PointSize[0.02], points[[5]]1}1,
G aphi cs [{RGBCol or [1, 1, 0], Poi ntSi ze[0.02], points[[1]]}],
G aphi cs [{RGBCol or [1, 0, 0], Poi ntSi ze[0.02], points[[4]1]}],
G aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.02], points[[2]]}],
G aphi cs [{RGBCol or [0, 0, 1], Poi ntSi ze[0.02], points[[3]1]}],
G aphi cs [{RGBCol or [1, 0.5, 0], Text ["&/M', {-0.875, 0.75}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["M/GL", {-0.875, -0.75}1}1,
G aphi cs[{RGBCol or [1, 0, 0], Text ["&", {-0.45, 0.975}1}1,
G aphi cs [{RGBCol or [0, O, 1], Text ["S", {0.95, 0.6}]1}1,
G aphi cs [{RGBCol or [0, 0.5, 0], Text ["GL/S", {0.825, -0.8}]11}1,
G aphi cs [{RGBCol or [0, O, 0], Text [" (f)", {-0.9, 0.95}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["¢=n/3 ", {0.825, 0.95}1}1,
G aphi cs [ {RGBCol or [0, 0], Text ["¢=0", {1.12, 0.12}]1}],
G aphi cs [ {RGBCol or [0, 0], Text [" |x)", {1.12, -0.123}1}1,
G aphi cs [ {RGBCol or [0, 0], Text ["¢=-7/3", {0.825, -0.975}]11}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], CGrcle[{O, O}, 0.5]}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Grcle[{0, 0}, 11}],
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Line[{{0, 1.05}, {0, -1.05}}11}1,
Gr aphi cs [ {RGBCol or [0, 0, 0], Arrow[h1fO - {0. 045, 0.045}, h1f0 - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Gr aphi cs [ {RGBCol or [0, 0, 0], Arrow[h1f2 - {0. 045, 0.045}, h1f2 - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[hlfx - {0. 045, 0.045}, hlfx - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2afo - {0.045, 0.045}, h2afo - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2afp - {0.045, 0.045}, h2afp - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2afy + {0. 045, 0.045}, h2afy + {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2afz - {0. 045, 0.045}, h2afz - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Graphi cs [ {RGBCol or [0, 0, 0], Arrow[h2bfb - {0. 045, 0.045}, h2bfb - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Gr aphi cs [ {RGBCol or [0, 0, 0], Arrow[h2bfb2 - {0. 045, 0.045}, h2bfb2 - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Gr aphi cs [{RGBCol or [0, 0, 0], Arrow[h2bfc - {0. 045, 0.045}, h2bfc - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Gr aphi cs [{RGBCol or [0, 0, 0], Arrow[h2bfqg + {0. 045, 0.045}, h2bfq+ {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2bfr + {0. 045, 0.045}, h2bfr + {0.01, 0. 01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
Gr aphi cs [{RGBCol or [0, 0, 0], Arrow[h3f3a - {0.045, 0.045}, h3f3a- {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Gr aphi cs [{RGBCol or [0, 0, 0], Arrow[h3f3a2 + {0. 045, 0. 045}, h3f3a2 + {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Gr aphi cs [ {RGBCol or [0, 0, 0], Arrow[h3f3b - {0. 045, 0.045}, h3f3b- {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Gr aphi cs [ {RGBCol or [0, 0, 0], Arrow[h3f3b2 - {0. 045, 0.045}, h3f3b2 - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, O, O], Arrow[{-1.05/Tan[Pi /3.1, 1.05}, {1.05/Tan[Pi /3.1, -1.05},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, O, 0], Arrow[{-1.05, 0}, {1.25, 03},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Gr aphi cs [{RGBCol or [0, O, O], Arrow[{-1.05/Tan[Pi /3.1, -1.05}, {1.05/Tan[Pi /3.1, 1.053},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth ->0.75]}1},
AspectRatio -> 1,
Pl ot Range -> {{-1.05, 1.25}, {-1.05, 1.05}},
Frame -> True,
FranmeTi cks -> Fal se,
FrameLabel -> {None, None, None, None},
Gri dLi nes -> {None, None},
Di spl ayFunction ->ldentity];

coooo0ooo
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p = Ful | Graphi cs[p];
PLIL1, 211 =pI[I[1, 2]] /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {-1.18, 0}, {0, 0}, {0, 13}1;

p6 = Show[p,

Aspect Rati o -» 0. 95,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];

(» Display Both Arrays & Genes Paraneter G aphs x)

Show[Gr aphi csArray [{{pl, p2, p3}, {p4, p5, p6}}1,
G aphi csSpaci ng -> 07;
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(» Reconstruct Yeast and Human Data in Common Cell Cycle Subspace x)

(» Sort Yeast Genes =x)

matrix =matri x1;

genes = genesl;
arraynames = arraynanesl,;
genenanes = genenanesl;

(» Center Arraylets and Cal cul ate Contributions of Genelets to Genes x)

centerarrayl ets = Transpose[arrayl etsl];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

centerarrayl ets =centerarrayl ets - N[Quter [Ti mes, Dot [centerarrayl ets, average], average]];
centerarrayl ets = Transpose [centerarrayl ets];

genecontri butions = Transpose [Dot [centerarrayl ets, d1]1;

(» Project Genes from 6D Cenel ets Subspace Onto 2D Subspace x)

coordi nates = Tabl e[{

(-Sqrt [3] = (genecontributions[[3, a]] -genecontributions[[15, a]]) +
2%Sqrt [3] = (genecontri butions[[4, a]] -genecontributions[[16, a]]) +
(3xgenecontributions[[5, a]] +Sqrt [3] xgenecontributions[[14, a]]l))/6/

Sgrt [ (genecontributions[[3, a]] -genecontributions[[15, a]l])"2/3 +
(genecontributions[[4, a]] -genecontributions[[16, a]])"2/3 +
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])"2+
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]]) /Sqrt [3] *

(genecontributions[[4, a]] -genecontributions[[16, a]l])]/Sqrt [3] +
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])] +
Abs [ (genecontributions[[4, a]] -genecontributions[[16, a]]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3]1)11,

(3 (genecontributions[[3, a]] -genecontributions[[15, a]]) +
Sgrt [3] » (3xgenecontributions[[5, a]] +Sqgrt [3] *xgenecontributions[[14, a]])) /6/

Sgrt [ (genecontributions[[3, a]] -genecontributions[[15, a]l])"2/3 +
(genecontributions[[4, a]] -genecontributions[[16, a]l])"2/3 +
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])"2+
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]]) /Sqrt [3] *

(genecontributions[[4, a]] -genecontributions[[16, a]])]/Sqrt [3] +
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])] +
Abs [ (genecontributions[[4, a]] -genecontributions[[16, a]]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])11},

{a, 1, genes}];
(» Define the Initial Phase x)

zerophase = Pi /2;
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(» Sort Genes Accodring to Phases in 2D Subspace x)

coordi nates = Tabl e[{
coordi nates[[a, 1]]/Sqgrt [coordi nates[[a, 1]]"2 +coordinates[[a, 2]]1"2],
coordi nates[[a, 2]]/Sqgrt [coordinates[[a, 1]]"2 +coordinates[[a, 2]]1"2]},
{a, 1, genes}];
coordi nates = Tabl e[{
-coordinates[[a, 1]] »Cos [zerophase] -coordi nates[[a, 2]] *Si n[zer ophase],
-coordi nates[[a, 2]] »Cos [zerophase] +coordi nates[[a, 1]] #Si n[zer ophase]},
{a, 1, genes}];
coordi nates = Tabl e[{
coordi nates[[a, 1]1,
coordi nates[[a, 2]],
N[ArcTan[coordi nates[[a, 1]] /coordinates[[a, 2]1]1/Pi 1},
{a, 1, genes}];
sortmatri x = AppendRows [coor di nat es, genenanes, matri x];
sortmatrix = Sort [sortmatrix, OderedQ[{{#1}, {#2}}] &1;
negativel = 2112;
positivel =2113;
sortmatrix[[negativel, 1]]
sortmatrix[[positivel, 1]]

-0. 0007522

0. 000147134

sortmatrix = Transpose[Drop[Transpose([sortmatrix], {1}11;
sortmatrix = AppendCol ums [
Sort [
TakeRows [sortmatri x, {1, negativel}],
OrderedQ[{{#2}, {#1}}] &I,
Sort [
TakeRows [sortmatri x, {positivel, genes}],
OrderedQ[{{#1}, {#2}}]&]l;
phases = TakeCol ums [sortmatrix, {2, 2}1;
sortmatrix = Transpose[Drop[Transpose([sortmatrix], {1, 2}11;
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(» Classify Gene Phases into Cell

phl = 0;
ph2=-1/2.;
ph3 =-1.;
phd = -4/3.;
ph5=-5/3.;

endph5 = genes;

begi nphl = 1;
phases[[endph5]] - phl
phases [ [begi nphl]] - phl

(0. 0000468343

(-0. 000239433}

endphl = 1107;

begi nph2 = 1108;
phases[[endphl]] - ph2
phases [ [begi nph2]] - ph2

(0. 00152245}

(0.999794)

endph2 = 2112;

begi nph3 = 2113;

phases [[endph2]] - ph3
phases [ [begi nph3]] - ph3

(1. 0003}

(0. 999906}

endph3 = 2816;

begi nph4 = 2817;
phases[[endph3]] - ph4
phases [ [begi nph4]] - ph4

(1. 0009}

(0. 99987}

endph4 = 3827;

begi nph5 = 3828;
phases[[endph4]] - ph5
phases [ [begi nph5]] - ph5

(2. 00019}

(1. 99935}

(» 4523 yeast genes, 1107 in M/GL,
(» Reconstruct Data Wth Sorted Genes =)

matri x1 = TakeCol ums [sortmatrix, {7, arrays +6}];
genenanesl = TakeCol ums([sortmatrix, {1, 6}];

Cycl e Phases )

1005 in Gl, 704 in S, 1011 in S/&, 696 in QR/M %)
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(» Sort Human Genes =)

matrix =matri x2;

genes = genes2;
arraynames = arraynanes2;
genenanes = genenanesz2;

(» Center Arraylets and Cal cul ate Contributions of Genelets to Genes x)

centerarrayl ets = Transpose[arrayl et s2];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

centerarrayl ets =centerarrayl ets - N[Quter [Ti mes, Dot [centerarrayl ets, average], average]];
centerarrayl ets = Transpose [centerarrayl ets];

genecontributions = Transpose [Dot [centerarrayl ets, d2]1;

(» Project Genes from 6D Cenel ets Subspace Onto 2D Subspace x)

coordi nates = Tabl e[{
(-Sqrt [3] » (genecontributions[[3, a]] -genecontributions[[15, a]]) +

2%Sqrt [3] » (genecontri butions[[4, a]] -genecontributions[[16, a]]) +
(3xgenecontributions[[5, a]] +Sqrt [3] xgenecontributions[[14, a]]l))/6/
Sgrt [ (genecontributions[[3, a]] -genecontributions[[15, a]l])"2/3 +
(genecontributions[[4, a]] -genecontributions[[16, a]])"2/3 +
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])"2+
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]J]) /Sqrt [3] *
(genecontributions[[4, a]] -genecontributions[[16, a]])]/Sqrt [3] +
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]J]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])] +
Abs [ (genecontributions[[4, a]] -genecontributions[[16, a]]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3]1)11,
(3 (genecontributions[[3, a]] -genecontributions[[15, a]]) +
Sgrt [3] » (3xgenecontributions[[5, a]] +Sqgrt [3] *xgenecontributions[[14, a]]))/6/
Sgrt [ (genecontributions[[3, a]] -genecontributions[[15, a]l])"2/3 +
(genecontributions[[4, a]] -genecontributions[[16, a]l])"2/3 +
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])"2+
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]J]) /Sqrt [3] *
(genecontributions[[4, a]] -genecontributions[[16, a]l])]/Sqrt [3] +
Abs [ (genecontributions[[3, a]] -genecontributions[[15, a]]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt [3])] +
Abs [ (genecontributions[[4, a]] -genecontributions[[16, a]]) /Sqrt [3] *
(genecontributions[[5, a]] +genecontributions[[14, a]l]l/Sqrt[3])11},

{a, 1, genes}];

(» Define the Initial Phase =x)

zerophase = Pi /2;
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(» Sort Genes Accodring to Phases in 2D Subspace x)

coordi nates = Tabl e[{
coordi nates[[a, 1]]/Sqgrt [coordi nates[[a, 1]]"2 +coordinates[[a, 2]]1"2],
coordi nates[[a, 2]]/Sqgrt [coordinates[[a, 1]]"2 +coordinates[[a, 2]]1"2]},
{a, 1, genes}];
coordi nates = Tabl e[{
-coordinates[[a, 1]] »Cos [zerophase] -coordi nates[[a, 2]] *Si n[zer ophase],
-coordi nates[[a, 2]] »Cos [zerophase] +coordi nates[[a, 1]] #Si n[zer ophase]},
{a, 1, genes}];
coordi nates = Tabl e[{
coordi nates[[a, 1]1,
coordi nates[[a, 2]],
N[ArcTan[coordi nates[[a, 1]] /coordinates[[a, 2]1]1/Pi 1},
{a, 1, genes}];
sortmatri x = AppendRows [coor di nat es, genenanes, matri x];
sortmatrix = Sort [sortmatrix, OderedQ[{{#1}, {#2}}] &1;
negativel = 5803;
positivel = 5804;
sortmatrix[[negativel, 1]]
sortmatrix[[positivel, 1]]

-0. 000356952

0. 0000427899

sortmatrix = Transpose[Drop[Transpose([sortmatrix], {1}11;
sortmatrix = AppendCol ums [
Sort [
TakeRows [sortmatri x, {1, negativel}],
OrderedQ[{{#2}, {#1}}] &I,
Sort [
TakeRows [sortmatri x, {positivel, genes}],
OrderedQ[{{#1}, {#2}}]&]l;
phases = TakeCol ums [sortmatrix, {2, 2}1;
sortmatrix = Transpose[Drop[Transpose([sortmatrix], {1, 2}11;
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(» Classify Gene Phases into Cell

phl=-1/3;
ph2 =-2/3.;
ph3 = -1;

phd = -4/3.;
ph5=1/3.;

endph5 = 1817;

begi nphl = 1818;

phases [[endph5]] - phl
phases [ [begi nphl]] - phl

(0. 0000222109}

(-0. 0000823037}

endphl = 3941;

begi nph2 = 3942;
phases[[endphl]] - ph2
phases [ [begi nph2]] - ph2

{1}

{0. 999534}
endph2 = 5803;
begi nph3 = 5804;

phases [[endph2]] - ph3
phases [ [begi nph3]] - ph3

(1. 00011}

(0. 999986

endph3 = 7574;

begi nph4 = 7575;
phases[[endph3]] - ph4
phases [ [begi nph4]] - ph4

{1.}

{0. 999956}
endph4 = 9827;
begi nph5 = 9828;

phases[[endph4]] - ph5
phases [ [begi nph5]] - ph5

(0. 000191402}

(-0. 000147269}

(» 12056 human genes, 4046 in S, 2124 in S/Q&,

Cycl e Phases )

(» Reconstruct Data Wth Sorted Genes =)

matri x2 = TakeCol ums [sortmatrix, {6, arrays +5}1];
genenanes?2 = TakeCol ums [sortmatrix, {1, 5}1;

1862 in G/M 1771 in M/GL, 2253 in GL. *)
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(» Cal culate GSVD of Sorted Yeast and Human Data =)

matri x = AppendCol utms [matri x1, matrix2];

{9, r} = QRDeconposition[matrix];

g = Conj ugat e [Transpose [q]];

gl = TakeRows [q, {1, genesl}];

{ul, wl, v1} = Singul arVal ues[ql];

genel ets = Dot [v1, r];

Do[genel ets[[a]] =genelets[[a]] /Sqrt [Dot [genel ets[[a]l], genelets[[a]l]l]l],
{a, 1, arrays}]

genel ets[[2]]
genel ets[[3]]
genel ets[[5]]
genel ets[[14]]
genel ets[[16]]
genel ets[[17]]

-genel ets[[2]1;
-genel ets[[3]1;
-genel ets[[5]1;
-genel ets[[14]];
-genel ets[[16]];
-genel ets[[17]];

arrayl etsl = Dot [matrix1, I nverse[genel ets]];

arrayl ets2 = Dot [matri x2, I nverse[genel ets]];

arrayl etsl = Transpose[arrayl etsl];

Do[arrayl etsl[[a]] =arrayletsl[[a]]/Sqrt [Dot [arrayl etsl[[a]], arrayletsl[[a]]l]l]l, {a, 1, arrays}];
arrayl etsl = Transpose[arrayl etsl];

arrayl ets2 = Transpose [arrayl et s27;

Do[arrayl ets2[[a]] =arrayl ets2[[a]]/Sqrt [Dot [arrayl ets2[[a]], arraylets2[[a]]l]l], {a, 1, arrays}];
arrayl ets2 = Transpose [arrayl et s2];

d1 = Chop [Dot [Pseudol nversef[arrayl etsl], matrix1, | nverse[genel ets]]];

d2 = Chop [Dot [Pseudol nverse[arrayl ets2], matri x2, | nverse[genel ets]]];
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(» Display Sorted and Reconstructed Yeast Data =x)

genes = genesl;

genenanes = genenanesl;

arraynames = arraynanesi;

{endphl, endph2, endph3, endph4, endph5} = {1107, 2113, 2818, 3827, 4523};

(» Reconstruct Sorted Yeast Data =)

Do[dl[[a, a]] =0, {a, 1, 2}7;

Do[dl[[a, a]] =0, {a, 6, 13}];
Do[dl[[a, a]] =0, {a, 17, 18}];
matri x = Dot [arrayl etsl, d1, genel ets];

(» Center Reconstructed Sorted Yeast Data =)

average = Tabl e[1, {a, 1, arrays}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

matrix = matrix - N[Quter [Ti nes, Dot [matri x, average], averagell;
matrix = Transpose[natri x];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

matrix =matri x - N[Quter [Ti nes, Dot [matri x, average], averagell;
matri x = Transpose[matri x];

(+ Create Recosntructed Sorted Yeast Data 2D Red & Green Raster Display =)

contrast =10%1.5;
di spl ayi ng = Tabl e[
If [contrast «smatrix[[i, j]1]>0,
If [contrast smatrix[[i, j]1] <1, {contrast «matrix[[i, j]1], 0}, {1, O}1,
If [contrast smatrix[[i, j1]>-1, {O, -contrast «matrix [[i, j11}, {0, 1}11,
{i, 1, genes}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, al]}, {a, 1, arrays}];
framey = {
{genes -endphl/2, "WGL"},
{genes - (endphl + endph2) /2, "Gl1"},
{genes - (endph2 + endph3) /2, "S"},
{genes - (endph3 + endph4) /2, "S/&Q"},
{ (genes -endph4) /2, "Q/M'}};
gridy = {
{genes - endphl + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph2 +0.5, {RGBCol or [0, O, 0]}},
{genes - endph3 + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph4 + 0.5, {RGBCol or [0, 0, 0]}}};
| abel x =" (a) Arrays";
| abely = Col umFormg{"* ", "Genes", " ", " ", " ", " " "m " " "y Center];
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 11], displaying[[i, j, 211, 01,
{i, genes, 1, -1}, {j, 1, arrays}1]],
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, franmey, franex, None},
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, gridy},
Di spl ayFunction ->Identity];

Yeast_ and Human_Cell_Cycles.nb p. 100



g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glrri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {1., 0.}]1~

Text [a, {b-1.5, ¢}, {0, 0}, {O, 1}1;
grri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +1100}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +550}, {0, 03}, {O, 1}1;
gl = Show[g,

Aspect Rati o -> Gol denRatiox1. 2,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];

(» Center Sorted Yeast Arraylets x)

arrayl ets = Transpose[arrayl etsl];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

arrayl ets =arrayl ets - N[Qut er [Ti nes, Dot [arrayl ets, average], averagell;
arrayl ets = Transpose[arrayl ets];

(» Create Sorted Yeast Arraylets 2D Red & Green Raster Display x)

contrast =75%1.5;
di spl ayi ng = Tabl e[
I f [contrast xarraylets[[i, j]1] >0,
If [contrast xarraylets[[i, j]] <1, {contrast xarraylets[[i, j1], 0}, {1, 0}1,
I f [contrast xarraylets[[i, j]1]>-1, {0, -contrast xarraylets[[i, j1]}, {0, 1}11,
{i, 1, genes}, {j, 1, arrays}];
| abel x =" (b) Arraylets";

| abel y = Col umFormp ¢ ™, ™ ", " ", " = wonromnon "y Centerl];
framey = {

{genes -endph5/2, " ", 03,

{genes - (endph5 +endphl) /2, " ", 0},

{genes - (endphl +endph2) /2, " ", 0},

{genes - (endph2 +endph3) /2, " ", 0},

{genes - (endph3 +endph4) /2, " ", 0},

{ (genes - endph4) 72, " ", 0¥h
gridy = {

{genes - endphl + 0.5, {RGBCol or [0, O, 0]}},

{genes - endph2 +0.5, {RGBCol or [0, O, 0]}},

{genes - endph3 + 0.5, {RGBCol or [0, O, 0]}},

{genes - endph4 + 0.5, {RGBCol or [0, O, 0]}},

{genes - endph5 + 0.5, {RGBCol or [0, 0, 0]}}};
framex = Tabl e[{a-0.5, ToString[a]}, {a, 1, arrays}];
size=7;
sizes=Flatten]

Tabl e[

Di nensi ons [

Characters|
framex[[a, 2]]
11, {a, 1, arrays}1];
Do[
Do[framex[[a, 2]] =StringJoin[franex[[a, 2]], " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}l];
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g = Show[
G aphi cs [
Rast er Array [
Tabl e[

RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],

{i, genes, 1, -1}, {j, 1, arrays}
111,

AspectRatio -> 1,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FrameLabel -> {None, | abely, | abel x, None},

GidLi nes -> {None, gridy},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grll, 211=9IlI[L, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glll, 211=9IlI[L, 211 /.

Text[a_, {b_, c_}, {1., 0.}]1~

Text [a, {b-1.5, ¢}, {0, 0}, {O, 1}1;
grll, 211=9IlIL, 211 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +1100}, {0, -1}, {1, 0}71;
glll, 211=9IlI[L, 211 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +550}, {0, 03}, {O, 1}1;
g2 = Showl[g,

Aspect Rati o -> Gol denRatiox1. 2,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];

(» Create Selected Sorted Yeast Arraylets G aph Display =)

arrayl ets = Transpose[arrayl etsl];

arrayl ets3 = Chop[TrigFit [arraylets[[3]], 1, {X, genes -1}], 0.001]
arrayl ets4 = Chop[TrigFit [arraylets[[4]], 1, {X, genes -1}], 0.001]
arrayl ets5 = Chop[TrigFit [arraylets[[5]], 1, {X, genes -1}], 0.001]

arrayl etsl4 = Chop[TrigFit [arrayl ets[[14]], 1, {X, genes -1}], 0.001]
arrayl ets15 = Chop[TrigFit [arrayl ets[[15]], 1, {X, genes -1}], 0.001]
arrayl ets1l6 = Chop[TrigFit [arrayl ets[[16]], 1, {X, genes -1}], 0.001]

JTX
2261

~0. 00350482 Cos | dny

] +0.0105327 Sin| 5oy

-0. 00146993 + 0. 011125 Cos | 2’;(’5‘1 ]

0. 00621296 C0S [ yar | +0. 00846298 Sin[ o]

7T X . X
-0.0012217 + 0. 00423362 C0S | 5y | +0. 00682806 Si N[ yer- |
0.00425716 Cos | 2’;21 | -0.00622375Sin | 27;()5(1 ]
~0.00500703 Cos [ 7|
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graph = Paranetri cPl ot [{arrayl ets3, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];
| abel x =" (c) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", ", mr nnom "y Center];
framex = {{0, "O "3}, {0.06, "0.06 "3, {0.12, "0.12 "1}
coordi nates = Tabl e[
If[arraylets[[3, a]] <-0.025%1.2, -0.025x%1. 2,
If[arraylets[[3, a]] >0.125%1.2, 0.125%1.2, arraylets[[3, allll,
{a, 1, genes}l];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];
g = Show[
{Graphi cs[{RGBCol or [1, 0, 0], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GridLi nes -> {{{0, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0.025%1.2, 0.125% 1.2}, {135, -genes +1 -135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glrri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {1., 0.}]~
Text [a, {b-0.01, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢+ 1125}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +575}, {0, 03}, {O, 1}1;
p3 = Showl[g,
Aspect Rati o -> Gol denRati ox1. 2765,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = ParametricPl ot [{arrayl ets4 +0.05%1.2, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];
| abel x =" (c) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", nwnr, mronnm "y CenterJ;
framex = {{0, "0 "3}, {0.06, "0.06 "3, {0.12, "0.12 "1}
coordi nates = Tabl e[
If[arraylets[[4, a]] +0.05%1.2>0.125%1.2, 0.125%1. 2,
If [arraylets[[4, a]] +0.05%1.2<-0.025%1.2, -0.025%1.2, arraylets[[4, a]] +0.05%1.2]1,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];
g = Show[
{Gr aphi cs [{RGBCol or [0, O, 1], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLines -> {{{0.05%1.2, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o*1. 15,
Pl ot Range -> {{-0.025%1.2, 0.125% 1.2}, {135, -genes +1 -135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {1., 0.}]~
Text [a, {b-0.01, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1125}, {0, -1}, {1, 0}71;
glri, 211=9I1I1, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +575}, {0, 03}, {O, 1}1;
p4 = Showl[g,
Aspect Rati o -> Gol denRati ox1. 2765,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = ParanetricPlot [{arraylets5+0.1%1.2, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];
| abel x =" (c) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", nwnr, mronnm "y CenterJ;
framex = {{0, "0 "3}, {0.06, "0.06 "3, {0.12, "0.12 "1}
coordi nates = Tabl e[
If[arraylets[[5, a]] +0.1%1.2<-0.025%1.2, -0.025%1. 2,
If[arraylets[[5, a]] +0.1%1.2>0.125%1.2, 0.125%1.2, arraylets[[5, a]]+0.1=%1.2]1,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [0, 0.5, 0], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLines -> {{{0.1x1.2, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0.025%1.2, 0.125%1.2}, {135, -genes +1 -135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {1., 0.}]~
Text [a, {b-0.01, c}, {0, 0}, {0, 137;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1125}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +575}, {0, 03}, {O, 1}1;
p5 = Showl[g,
Aspect Rati o -> Gol denRati ox1. 2765,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = Paranetri cPl ot [{arrayl et s14, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];
| abel x =" (d) Expression Level";
| abel y = Col umrFormg ¢ ", " ", * ", =", nwnr, mromnm "y CenterJ;
framex = {{0, "0 "3}, {0.06, "0.06 "3, {0.12, "0.12 "1}
coordi nates = Tabl e[
I f [arraylets[[14, a]] <-0.025%1.2, -0.025%1. 2,
If [arraylets[[14, a]] >0.125%1.2, 0.125%1.2, arraylets[[14, al]lll,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
l'ine=Line[coordi nates];
g = Show[
{Gr aphi cs[{RGBCol or [1, 0, 0], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLi nes -> {{{0, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0.025%1.2, 0.125%1.2}, {135, -genes +1 -135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {1., 0.}]~
Text [a, {b-0.01, c}, {0, 0}, {0, 1}7;
grri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1125}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +575}, {0, 03}, {O, 1}1;
pl4 = Show[g,
Aspect Rati o -> Gol denRati ox1. 2765,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

Yeast and Human_Cell_Cycles.nb p. 106



graph = ParanetricPl ot [{arrayl ets15+0.05%1.2, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];
| abel x =" (d) Expression Level";
| abel y = Col umFormg¢* ", " ", " ", =", mr onnom "y Center];
framex = {{0, "0 "3}, {0.06, "0.06 "3, {0.12, "0.12 "1}
coordi nates = Tabl e[
If [arraylets[[15, a]] +0.05%1.2>0.125%1.2, 0.125%1. 2,
If[arraylets[[15, a]]+0.05%1.2<-0.025%1.2, -0.025%1.2, arraylets[[15, a]] +0.05%1.2]],
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line =Line[coordi nates];
g = Show[
{Graphi cs[{RGBCol or [0, O, 1], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLines -> {{{0.05%1.2, RGBCol or [0, 0, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0.025%1.2, 0.125% 1.2}, {135, -genes +1 -135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {1., 0.}]~
Text [a, {b-0.01, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢+ 1125}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +575}, {0, 03}, {O, 1}1;
pl5 = Show[g,
Aspect Rati o -> Gol denRati ox1. 2765,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = ParametricPl ot [{arrayl ets16+0.1%1.2, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];
| abel x =" (d) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", nwnr, mronnm "y CenterJ;
framex = {{0, "0 "3}, {0.06, "0.06 "3, {0.12, "0.12 "1}
coordi nates = Tabl e[
If[arraylets[[16, a]] +0.1%1.2>0.125%1.2, 0.125%1.2, arraylets[[16, a]] +0.1x1.2],
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [0, 0.5, 0], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLines -> {{{0.1x1.2, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0.025%1.2, 0.125% 1.2}, {135, -genes +1 -135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {1., 0.}]~
Text [a, {b-0.01, c}, {0, 0}, {O, 13}71;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1125}, {0, -1}, {1, 0}71;
glri, 211=9I1I1, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +575}, {0, 03}, {O, 1}1;
pl6 = Show[g,
Aspect Rati o -> Gol denRati ox1. 2765,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

(» Display Selected Sorted Yeast Arraylets x)

g3 = Show[{p3, p4, p5},

Di spl ayFunction ->Identity];
g4 = Show[{pl6, pl4, pl5},

Di spl ayFunction ->Identity];
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(» Display Sorted and Reconstructed Human Data =x)

genes = genes2;

genenanes = genenanmes2;

arraynames = arraynanes?2;

{endphl, endph2, endph3, endph4, endph5} = {3941, 5803, 7574, 9827, 1817};

(» Reconstruct Sorted Hurman Data =)

Do[d2[[a, a]] =0, {a, 1, 2}7;

Do[d2[[a, a]] =0, {a, 6, 13}];
Do[d2[[a, a]] =0, {a, 17, 18}];
matri x = Dot [arrayl ets2, d2, genel ets];

(» Center Sorted Human Data =x)

average = Tabl e[1, {a, 1, arrays}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

matrix = matrix - N[Quter [Ti nes, Dot [matri x, average], averagell;
matrix = Transpose[natri x];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

matrix =matri x - N[Quter [Ti nes, Dot [matri x, average], averagell;
matri x = Transpose[matri x];

(+ Create Recosntructed Sorted Human Data 2D Red & Green Raster Display =)

contrast =15%1.5;
di spl ayi ng = Tabl e[
If [contrast «smatrix[[i, j]1]>0,
If [contrast smatrix[[i, j]1] <1, {contrast «matrix[[i, j]1], 0}, {1, O}1,
If [contrast smatrix[[i, j1]>-1, {O, -contrast «matrix [[i, j11}, {0, 1}11,
{i, 1, genes}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, al]}, {a, 1, arrays}];
framey = {
{genes -endph5/2, "S"},
{genes - (endph5 + endphl) /2, "&"},
{genes - (endphl + endph2) /2, "&/M'},
{genes - (endph2 + endph3) /2, "M/GL" },
{genes - (endph3 + endph4) /2, "GL/S"},
{ (genes - endph4) /2, "S"}};
gridy = {

{genes - endphl + 0.5, {RGBCol or [0, O, 0]}},

{genes - endph2 +0.5, {RGBCol or [0, O, 0]}},

{genes - endph3 + 0.5, {RGBCol or [0, O, 0]}},

{genes - endph4 + 0.5, {RGBCol or [0, O, 0]}},

{genes - endph5 + 0.5, {RGBCol or [0, 0, 0]}}};
| abel x =" (e) Arrays";
| abely = Col umFormg{"* ", "Genes", " ", " ", " " " " " " " "y Center];
g = Show[

G aphi cs [

Raster Array [
Tabl e[

RGBCol or [di splaying[[i, j, 11], displaying[[i, j, 211, O1,
{i, genes, 1, -1}, {j, 1, arrays}11],

AspectRatio -> 1,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FrameLabel -> {None, | abely, | abel x, None},

GidLi nes -> {None, gridy},

Di spl ayFunction ->Identity];
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g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glrri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {1., 0.}]1~

Text [a, {b-1.5, ¢}, {0, 0}, {O, 1}1;
grri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +1100}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +450}, {0, 03}, {O, 1}1;
g5 = Show([g,

Aspect Rati o -> Gol denRatio*2,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];

(» Center Sorted Human Arraylets x)

arrayl ets = Transpose[arrayl et s27;

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

arrayl ets =arrayl ets - N[Qut er [Ti nes, Dot [arrayl ets, average], averagell;
arrayl ets = Transpose[arrayl ets];

(» Create Sorted Human Arraylets 2D Red & Green Raster Display x)

contrast =125%1.5;
di spl ayi ng = Tabl e[
I f [contrast xarraylets[[i, j]1] >0,
If [contrast xarraylets[[i, j]] <1, {contrast xarraylets[[i, j1], 0}, {1, 0}1,
I f [contrast xarraylets[[i, j]1]>-1, {0, -contrast xarraylets[[i, j1]}, {0, 1}11,
{i, 1, genes}, {j, 1, arrays}];
| abel x =" (f) Arraylets";
| abel y = Col umrFormg ¢* ™, " ", " ", = ", """, o "y Centerl;
framey = {
{genes -endph5/2, " "3,
{genes - (endph5 + endphl) /2, " "},
{genes - (endphl + endph2) /2, " "},
{genes - (endph2 + endph3) /2, " "3,
{genes - (endph3 + endph4) /2, " "3,
{ (genes -endph4) /2, " "1}
gridy = {
{genes - endphl + 0.5, {RGBCol or [0,
{genes - endph2 + 0.5, {RGBCol or [0,
{genes - endph3 + 0.5, {RGBCol or [0, 01}3},
{genes - endph4 + 0.5, {RGBCol or [0, 0113},
{genes - endph5 + 0.5, {RGBCol or [0, 0, 0]}}};
framex = Tabl e[{a-0.5, ToString[a]}, {a, 1, arrays}];
size = 5;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
framex[[a, 2]]
11, {a, 1, arrays}1];

011},

0,
0, 01},
0,
0,

Do[
Do[framex[[a, 2]] =StringJoin[franex[[a, 2]], " "1,
{b, 1, size-sizes[[a]l]l}],
{a, 1, arrays}l];
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g = Show[
G aphi cs [
Rast er Array [
Tabl e[

RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],

{i, genes, 1, -1}, {j, 1, arrays}11],

AspectRatio -> 1,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FrameLabel -> {None, | abely, | abel x, None},

GidLi nes -> {None, gridy},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glll, 211=9I[I1, 2]1 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glll, 211=9I[I1, 2]1 /.

Text[a_, {b_, c_}, {1., 0.}]~

Text [a, {b-1.5, ¢}, {0, 0}, {O, 1}1;
glll, 211=9I[I1, 2]1 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +1100}, {0, -1}, {1, 0}71;
glll, 211=9I[I1, 2]1 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +450}, {0, 03}, {O, 1}1;
g6 = Show[g,

Aspect Rati o -> Gol denRatio*2,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];

(» Create Selected Sorted Human Arraylets G aph Display =)

arrayl ets = Transpose[arrayl et s27;

arrayl ets3 = Chop[TrigFit [arraylets[[3]], 1, {X, genes -1}], 0.001]
arrayl ets4 = Chop[TrigFit [arraylets[[4]], 1, {X, genes -1}], 0.001]
arrayl ets5 = Chop[TrigFit [arraylets[[5]], 1, {X, genes -1}], 0.001]

arrayl etsl4 = Chop[TrigFit [arrayl ets[[14]], 1, {X, genes -1}], 0.001]
arrayl ets1l5 = Chop[TrigFit [arrayl ets[[15]], 1, {X, genes -1}], 0.001]
arrayl ets1l6 = Chop[TrigFit [arrayl ets[[16]], 1, {X, genes -1}], 0.001]

-0 0014217 Cos | 5 | +0. 00391491 Si n[ 522 |

0.00502234 Cos | 57X |

0. 00315384 Cos | 1223;5 ] +0.00340225Sin| 1223;5 ]

0. 00459832 Cos | 1223;5 ] +0.00471871Sin| 1223;5 ]

0. 00100965 + 0. 00370318 Cos | 1223;5 ] -0.00745771Sin]| 1223;5 ]

-0. 00570353 Cos |
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graph = Paranetri cPl ot [{arrayl ets3, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];
| abel x =" (g) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", ", mr nnom "y Center];
framex = {{0, "O "}, {0.05, "0.05 "3}, {0.1, "0.1 "1}
coordi nates = Tabl e[
If [arraylets[[3, a]] < -0.025, -0.025, arraylets[[3, alll,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];
g = Show[
{Gr aphi cs[{RGBCol or [1, 0, 0], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, franmex, None},
GidLi nes -> {{{0, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o*1. 15,
Pl ot Range -> {{-0. 025, 0.125}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
grri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {1., 0.}]~
Text [a, {b-0.01, c}, {0, 0}, {O, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1150}, {0, -1}, {1, 0}71;
grri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +550}, {0, 03}, {O, 1}1;
p3 = Showl[g,
Aspect Rati o -> Gol denRati ox2. 1275,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

Yeast and Human_Cell_Cycles.nb p. 112



graph = Paranetri cPl ot [{arrayl et s4 + 0. 05, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];
| abel x =" (g) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", mronnom "y CenterJ;
framex = {{0, "0 "}, {0.05, "0.05 "3}, {0.1, "0.1 "1}
coordi nates = Tabl e[
I f [arraylets[[4, a]] +0.05 > 0.125, 0.125, arraylets[[4, a]] +0.05],
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];
g = Show[
{Gr aphi cs [{RGBCol or [0, O, 1], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLi nes -> {{{0. 05, RG&BCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o*1. 15,
Pl ot Range -> {{-0. 025, 0.125}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glrri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {1., 0.}]~
Text [a, {b-0.01, c}, {0, 0}, {O, 13}71;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1150}, {0, -1}, {1, 0}71;
glrri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +550}, {0, 03}, {O, 1}1;
p4 = Showl[g,
Aspect Rati o -> Gol denRati o*2. 1275,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = Paranetri cPl ot [{arrayl ets5+0.1, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];
| abel x =" (g) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", mronnom "y CenterJ;
framex = {{0, "0 "}, {0.05, "0.05 "3}, {0.1, "0.1 "1}
coordi nates = Tabl e[
I f [arraylets[[5, a]] +0.1>0.125, 0.125, arraylets[[5, a]] +0. 1],
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line =Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [0, 0.5, 0], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLines -> {{{0.1, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0. 025, 0.125}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
grri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {1., 0.}]~
Text [a, {b-0.01, c}, {0, 0}, {O, 1}71;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1150}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +550}, {0, 03}, {O, 111;
p5 = Showl[g,
Aspect Rati o -> Gol denRati o*2. 1275,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = Paranetri cPl ot [{arrayl et s14, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];
| abel x =" (h) Expression Level";
| abel y = Col umrFormg ¢ ", " ", * ", =", nwnr, mromnm "y CenterJ;
framex = {{0, "0 "}, {0.05, "0.05 "3}, {0.1, "0.1 "1}
coordi nates = Tabl e[
I f [arrayl ets[[14, a]] < -0.025, -0.025, arraylets[[14, a]l]l],
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];
g = Show[
{Graphi cs[{RGBCol or [1, 0, 0], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GridLi nes -> {{{0, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0. 025, 0.125}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
grri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {1., 0.}]~
Text [a, {b-0.01, c}, {0, 0}, {O, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1150}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +550}, {0, 03}, {O, 1}1;
pl4 = Show[g,
Aspect Rati o -> Gol denRati o*2. 1275,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = Paranetri cPl ot [{arrayl et s15 + 0. 05, -x3},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];
| abel x =" (h) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", ", mr nnom "y Center];
framex = {{0, "O "}, {0.05, "0.05 "3}, {0.1, "0.1 "1}
coordi nates = Tabl e[l f [arrayl ets[[15, a]] +0. 05 < -0. 025, -0. 025,
I f [arrayl ets[[15, a]] +0.05 > 0. 125, 0.125, arraylets[[15, a]] +0.05]], {a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];
g = Show[
{G aphi cs [{RGBCol or [0, O, 1], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLi nes -> {{{0. 05, RG&BCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0. 025, 0.125}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {1., 0.}]1~
Text [a, {b-0.01, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1150}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +550}, {0, 0}, {O, 1}1;
pl5 = Show[g,
Aspect Rati o -> Gol denRati ox2. 1275,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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graph = ParanetricPl ot [{arrayl ets16 +0. 1, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0], Thi ckness[0.016]},
Di spl ayFunction ->Identity];

| abel x =" (h) Expression Level";

Iabely:CoI urmForm[{" ", " ", " ", " ", " ", " ", " ", " "}, Center];
framex = {{0, "0 "3}, {0.05, "0.05 "3}, (0.1, "0.1 "}};

coordi nates = Tabl e[

If [arrayl ets[[16, a]] +0.1 >0.125, 0.125, arraylets[[16, a]] +0.1],

{a, 1, genes}];

coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];

line=Line[coordi nates];
g = Show[
{Gaphi cs [{RGBCol or [0, 0.5, 0], line}],
graph},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLines -> {{{0.1, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0. 025, 0.125}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
grri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {1., 0.}]1~
Text [a, {b-0.01, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1150}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +550}, {0, 03}, {O, 1}1;
pl6 = Show[g,
Aspect Rati o -> Gol denRati o*2. 1275,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

(» Display Selected Sorted Human Arrayl ets x)

g7 = Show[{p5, p3, p4},

Di spl ayFunction ->Identity];
g8 = Show[{p16, pl5, pl4},

Di spl ayFunction ->Identity];
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(» Display Recosntructed Sorted Yeast and Human Data, Arraylets and Selected Arraylets x)

Show [ {
G aphi cs[{Rectangl e[{0, 0}, {25, 84}, g51}1,
Graphi cs[{Rectangl e[ {4, 0}, {29, 84}, g6]1}1,
Graphi cs[{Rectangl e[{8, 0}, {33, 84}, g71}1,
Graphi cs[{Rectangl e[ {12, 0}, {37, 84}, g8]1}1,
G aphi cs[{Rectangl e[{0, 85}, {25, 135}, gl]}1,
G aphi cs[{Rectangl e[ {4, 85}, {29, 135}, g2]}1,
G aphi cs[{Rectangl e[{8, 85}, {33, 135}, g3]1}1,
G aphi cs[{Rectangl e[ {12, 85}, {37, 135}, g4]1}1},
Pl ot Range -> Al | 1;
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(» Display GSVD of Sorted Yeast and Human Data x)

(» Recal cul ate GSVD of Sorted Yeast and Hunan Data =x)

matri x = AppendCol utms [matri x1, matrix2];

{9, r} = QRDeconposition[matrix];

g = Conj ugat e [Transpose [q]];

gl = TakeRows [q, {1, genesl}];

{ul, wl, v1} = Singul arVal ues [ql];

genel ets = Dot [v1, r];

Do[genel ets[[a]] =genelets[[a]] /Sqrt [Dot [genel ets[[a]l], genelets[[a]l]l]l],
{a, 1, arrays}]

genel ets[[2]]
genel ets[[3]]
genel ets[[5]]
genel ets[[14]]
genel ets[[16]]
genel ets[[17]]

-genel ets[[2]1;
-genel ets[[3]1;
-genel ets[[5]1;
-genel ets[[14]];
-genel ets[[16]];
-genel ets[[17]];

arrayl etsl = Dot [matrix1, | nverse[genel ets]];

arrayl ets2 = Dot [matri x2, I nverse[genel ets]];

arrayl etsl = Transpose[arrayl etsl];

Do[arrayl etsl[[a]] =arrayl etsl[[a]]/Sqrt [Dot [arrayl etsl[[a]], arrayletsl[[a]]l]l]l, {a, 1, arrays}];
arrayl etsl = Transpose[arrayl etsl];

arrayl ets2 = Transpose [arrayl et s2];

Do[arrayl ets2[[a]] =arrayl ets2[[a]]/Sqrt [Dot [arrayl ets2[[a]], arraylets2[[a]]l]l], {a, 1, arrays}];
arrayl ets2 = Transpose [arrayl et s2];

d1 = Chop [Dot [Pseudol nverse[arrayl etsl], matrix1, | nverse[genel ets]]];

d2 = Chop [Dot [Pseudol nverse[arrayl ets2], matrix2, | nverse[genel ets]]];
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(» Display Sorted Yeast Data =x)

genes = genesl;

genenanes = genenanesl;
arraynames = arraynanesl,;
matrix =matri x1;

(» Center Sorted Yeast Data =)

average = Tabl e[1, {a, 1, arrays}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

matrix =matrix - N[Quter [Ti nes, Dot [matri x, average], average]];
matrix = Transpose[natri x];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

matrix =matrix - N[Quter [Ti nes, Dot [matri x, average], average]];
matrix = Transpose[natri x];

(» Create Sorted Yeast Data 2D Red & Green Raster Display x)

contrast =10%1.5;
di spl ayi ng = Tabl e[
If [contrast smatrix[[i, j]]>0,
If [contrast smatrix[[i, j]1] <1, {contrast «matrix[[i, j]1], 0}, {1, O}1,
If [contrast smatrix[[i, j1]>-1, {O, -contrast «matrix [[i, j11}, {0, 1}11,
{i, 1, genes}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, all}, {a, 1, arrays}];
| abel x =" Arrays";
| abel y = Col umFormg {" ", " CGenes", " ", " ", " "}, Center];
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, genes, 1, -1}, {j, 1, arrays}11],
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, None, framex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ + 1500}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +750}, {0, 0}, {O, 1}1;
gl = Show[g,
Aspect Rati o -> Gol denRatiox1,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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(» Center Sorted Yeast Arraylets x)

arrayl ets = Transpose[arrayl etsl];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

arrayl ets =arrayl ets - N[Qut er [Ti nes, Dot [arrayl ets, average], averagell;
arrayl ets = Transpose[arrayl ets];

(» Create Sorted Yeast Arraylets 2D Red & Green Raster Display x)

contrast =75%1.5;
di spl ayi ng = Tabl e[
I f [contrast xarraylets[[i, j]1]>0,
I f [contrast xarraylets[[i, j]] <1, {contrast xarraylets[[i, j1], 0}, {1, 0}1,
If [contrast xarraylets[[i, j]]>-1, {0, -contrast xarraylets[[i, j1]}, {0, 1}11,
{i, 1, genes}, {j, 1, arrays}];
| abel x =" Arrayl ets";

| abel y = Col umForm[{" ", " CGenes", " ", " ", " "}, Center];
framex = Tabl e[{a-0.5, ToString[a]}, {a, 1, arrays}];
size=7;
sizes=Flatten]
Tabl e[

Di nensi ons [
Characters|
framex[[a, 2]]
11, {a, 1, arrays}1];
Do[
Do[framex[[a, 2]] =StringJoin[framex[[a, 211, " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}l];
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, genes, 1, -1}, {j, 1, arrays}11],
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, None, franmex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->ldentity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ + 1500}, {0, -1}, {1, 0}71;
glri, 211=9I1I1, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +750}, {0, 03}, {O, 1}1;
g2 = Show[g,
AspectRati o -> Gol denRatiox1,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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(» Create Yeast Expression Fractions Red & Green Raster Display x)

contrast =0.03;
di spl ayi ng = Tabl e[
I f [contrast «d1[[i, j]]>0,
If [contrast «d1[[i, j]] <1, {contrast «d1[[i, j]1], O}, {1, 0}1,
I f [contrast «d1[[i, j]]>-1, {O, -contrast «d1[[i, j11}, {O, 1}11,
{i, 1, arrays}, {j, 1, arrays}];
framex = Tabl e[a, {a, 1, arrays}];
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]
111, {a, 1, arrays}ll;
Do[
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}l];
framex = Table[{a-0.5, framex[[a]l]}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1];
| abel y = Col umForm[{" ", "Arraylets", " "}, Center];
| abel x = Col umFor m[ {" Genel ets", " ", " "}, Center];
g = Show[
G aphi cs[
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, arrays, 1, -1}, {j, 1, arrays}1]ll],
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-4.2, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +3.6}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +3.9}, {0, 0}, {0, 1}1;
g3 = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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(» Center Cenelets =x)

average = Tabl e[1, {a, 1, arrays}];
aver age = N[average / Sqrt [Dot [aver age, average]]l];

centergenel ets = genel ets - N[Qut er [Ti nes, Dot [genel ets, average], average]];

(» Create Cenelets 2D Red & Green Raster Display =)

contrast = 3;
di spl ayi ng = Tabl e[
I f [contrast xcentergenelets[[i, j]1]>0,

| f [contrast xcentergenelets[[i, j]] <1, {contrast xcentergenelets([[i, j1], 0}, {1, 0}1,
I f [contrast xcentergenelets[[i, j]]>-1, {0, -contrast xcentergenelets[[i, j11}, {0, 1}11,

{i, 1, arrays}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, al]l}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1];
| abel y = Col umForm[{" ", "Genelets", " "}, Center];
| abel x = Col umForm[ {" Arrays", " ", " "}, Center];

g = Show[
G aphi cs[
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, arrays, 1, -1}, {j, 1, arrays}1]ll],.

AspectRatio -> 1,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FrameLabel -> {None, | abely, | abel x, None},

Di spl ayFunction ->ldentity];

g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b-4.2, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +3.6}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +3.9}, {0, 0}, {O, 1}1;
g4 = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];
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(» Display Sorted Human Data =x)

genes = genes2;

genenanes = genenanesz2;
arraynames = arraynanes2;
matrix =matri x2;

(» Center Sorted Human Data =x)

average = Tabl e[1, {a, 1, arrays}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

matrix =matrix - N[Quter [Ti nes, Dot [matri x, average], average]];
matrix = Transpose[natri x];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

matrix =matrix - N[Quter [Ti nes, Dot [matri x, average], average]];
matrix = Transpose[natri x];

(» Create Sorted Human Data 2D Red & Green Raster Display x)
contrast =15%1.5;

di spl ayi ng = Tabl e[
If [contrast smatrix[[i, j]]>0,

If [contrast smatrix[[i, j]1] <1, {contrast «matrix[[i, j]1], 0}, {1, O}1,
If [contrast smatrix[[i, j1]>-1, {O, -contrast «matrix [[i, j11}, {0, 1}11,

{i, 1, genes}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, all}, {a, 1, arrays}];
| abel x =" Arrays";
| abel y = Col ummFor m[

oo, Genes", " ",

Center];
g = Show[

G aphi cs [

Raster Array [

Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, genes, 1, -1}, {j, 1, arrays}11],

AspectRatio -> 1,

Frame -> True,

FrameTi cks -> {None, None, franmex, None},

FrameLabel -> {None, | abely, | abel x, None},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glll, 211=9IlI[L, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glll, 211=9IlI[L, 211 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +1300}, {0, -1}, {1, 0}71;
grll, 211=9IlI[1, 211 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, c +600}, {0, 0}, {O, 1}1;
g5 = Show[g,

Aspect Rati o -> Gol denRati o*2,

Pl ot Range -> Al |,

Di spl ayFunction ->Identity];
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(» Center Sorted Human Arraylets x)

arrayl ets = Transpose[arrayl et s2];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

arrayl ets =arrayl ets - N[Qut er [Ti nes, Dot [arrayl ets, average], averagell;
arrayl ets = Transpose[arrayl ets];

(» Create Sorted Human Arraylets 2D Red & Green Raster Display x)

contrast =125%1.5;
di spl ayi ng = Tabl e[
I f [contrast xarraylets[[i, j]1]>0,
I f [contrast xarraylets[[i, j]] <1, {contrast xarraylets[[i, j1], 0}, {1, 0}1,
If [contrast xarraylets[[i, j]]>-1, {0, -contrast xarraylets[[i, j1]}, {0, 1}11,
{i, 1, genes}, {j, 1, arrays}];
| abel x =" Arrayl ets";
| abel y = Col utmFor m[
¢ Genes", " ", " ", " "},
Center];
framex = Table[{a-0.5, ToString[a]}, {a, 1, arrays}];
size = 5;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
framex[[a, 2]]
11, {a, 1, arrays}1];

Do[
Do[framex[[a, 2]] =StringJoin[franmex[[a, 211, " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}li;
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, genes, 1, -1}, {j, 1, arrays}11],
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, None, franmex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1300}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +600}, {0, 0}, {O, 1}1;
g6 = Show[g,
Aspect Rati o -> Gol denRatio*2,
Pl ot Range -> Al |,
Di spl ayFunction ->Identity];
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(» Create Human Expression Fractions Red & Green Raster Display =)

contrast =0.03;
di spl ayi ng = Tabl e[
I f [contrast «d2[[i, j]]>0,
I f [contrast «d2[[i, j]] <1, {contrast «d2[[i, j11, O}, {1, 0}1,
I f [contrast «d2[[i, j]]>-1, {0, -contrast «d2[[i, j11}, {O, 1}11,
{i, 1, arrays}, {j, 1, arrays}];
framex = Tabl e[a, {a, 1, arrays}];
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]
111, {a, 1, arrays}ll;
Do[
Do[framex[[a]] = StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}l];
framex = Table[{a-0.5, framex[[a]l]}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1];
| abel y = Col umForm[{" ", "Arraylets", " "}, Center];
| abel x = Col umFor m[ {" Genel ets", " ", " "}, Center];
g = Show[
G aphi cs[
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, arrays, 1, -1}, {j, 1, arrays}1]ll],
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +2.2}, {0, -1}, {1, 0}1;
glri, 211=9I[1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +3}, {0, 0}, {0, 1371;
g7 = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction ->Identity];
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(» Center Cenelets =x)

average = Tabl e[1, {a, 1, arrays}];
aver age = N[average / Sqrt [Dot [aver age, average]]l];

centergenel ets = genel ets - N[Qut er [Ti nes, Dot [genel ets, average], average]];

(» Create Cenelets 2D Red & Green Raster Display =)

contrast = 3;
di spl ayi ng = Tabl e[
I f [contrast xcentergenelets[[i, j]1]>0,

| f [contrast xcentergenelets[[i, j]] <1, {contrast xcentergenelets([[i, j1], 0}, {1, 0}1,
I f [contrast xcentergenelets[[i, j]]>-1, {0, -contrast xcentergenelets[[i, j11}, {0, 1}11,

{i, 1, arrays}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, al]l}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1];
| abel y = Col umForm[{" ", "Genelets", " "}, Center];
| abel x = Col umForm[ {" Arrays", " ", " "}, Center];

g = Show[
G aphi cs[
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, arrays, 1, -1}, {j, 1, arrays}1]ll],.

AspectRatio -> 1,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FrameLabel -> {None, | abely, | abel x, None},

Di spl ayFunction ->ldentity];

g = Ful | Graphi cs[g];
glll, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b-4, c}, {0, 0}, {0, 1}1;
glll, 211=9I[I1, 211 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +2.2}, {0, -1}, {1, 0}1;
glll, 211=9I[I1, 2]1 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +3}, {0, 0}, {0, 1371;
g8 = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];
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(» Display GSVD of Sorted Yeast and Human Data =x)

equal = Show[G aphics]|
Text [Styl eForm[" =", Font Si ze -» 20, Font Wei ght -> Bol d], {0, 0}]
1, DisplayFunction ->ldentity];
ti mes = Show[G aphi cs [
Text [Styl eFor m[" x", FontSi ze -> 20, Font Wi ght -> Bol d], {0, 0}]
1, DisplayFunction ->ldentity];
doubl everti cal bar = Show[G aphi cs [
Text [Styl eForm[" u", Font Si ze -» 20, Font Wei ght -> Bol d], {0, 0}]
1, DisplayFunction ->Ildentity];

Show[ {
G aphi cs[{Rectangl e[{0, -15}, {25, 84}, g5]1}],
G aphi cs[{Rectangl e[{7, 25}, {25, 84}, equal 1}1,
G aphi cs[{Rectangl e[{9, -15}, {29, 84}, g6]1}],
G aphi cs[{Rectangl e[ {16, 25}, {29, 84}, tines]}],
G aphi cs[{Rectangl e[ {18, 40}, {33, 84}, g711}1,
G aphi cs[{Rect angl e[ {25, 25}, {33, 84}, tines]}],
G aphi cs[{Rectangl e[ {27, 40}, {37, 84}, g8]111,
G aphi cs[{Rectangl e[{0, 85}, {25, 135}, gl]}1,
G aphi cs[{Rectangl e[{7, 81}, {25, 135}, equal 1}1,
G aphi cs[{Rectangl e[{9, 85}, {29, 135}, g2]}1,
G aphi cs[{Rectangl e[ {16, 81}, {29, 135}, tinmes]}],
G aphi cs[{Rectangl e[ {18, 91}, {33, 135}, g31}1,
G aphi cs[{Rectangl e[ {25, 81}, {33, 135}, tinmes]}],
G aphi cs[{Rectangl e[ {27, 91}, {37, 135}, g41}1,
G aphi cs[{Rect angl e[ {28, 40}, {37, 135}, doubl evertical bar]}1},
Pl ot Range -> Al | 1;
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(» Sort Yeast Data in Exclusive Pheronbne Response Subspace x)

(» Sort Yeast Data =*)

genes = genesl;
arraynames = ar raynanesi,;
genenanes = TakeCol ums [genenanesl, 11];

(» Least -Squares Approxi mate 3 D Subspace of Genelets with 2D Subspace Usi ng SVD x)

average = Tabl e[1, {a, 1, arrays}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

centergenel etsl =genelets[[1]] - N[Quter [Ti nes, Dot [genel ets, average], average]l][[1]];
centergenel etsl = N[centergenel etsl/Sqrt [Dot [centergenel etsl, centergenel etsl1]]];
centergenel ets2 =genel ets[[2]] - N[Quter [Ti nes, Dot [genel ets, average], averagel][[2]];
centergenel et s2 = N[cent ergenel ets2/Sqrt [Dot [cent er genel et s2, centergenel ets2]]17;
centergenel ets6 =genelets[[6]] - N[Quter [Ti nes, Dot [genel ets, average], average]][[6]];
cent ergenel et s6 = N[cent ergenel ets6/Sqrt [Dot [cent er genel et s6, centergenel ets6]1]117;

{u, w, v} = Singul arVal ues[{cent ergenel et s1, centergenel ets2, centergenel ets6}];
Sum[w[[a]l]l"2, {a, 1, 2}]/Sum[w[[a]l]l"2, {a, 1, 3}]

0. 89623

(» Define 2D Subspace {x,y} = {-v[[111,VI[I[2]1]} =*)
(» Create -v[[1]], Vv[[2]] and v[[3]] G aph Displays =x)

| abel x = Col umForm[{" (a) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Table[{a-1, -Vv[[1, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
l'ine =Line[coordinates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], Poi nt Si ze[0. 022], points}],
G aphi cs [{RGBCol or [1, O, 0], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLines -> {{{17.5, RG&BCol or [0, O, 0]}, {19.5, R&BCol or [0, O, 01}}, {{O, RGBCol or [0, O, 01}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glrri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {0., -1.}] >
Text [a, {b, c +0.25}, {0, 0}, {O, 13}1;
pl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x = Col umForm[ {" (a) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, all}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Table[{a-1, V[[2, a]]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [0, O, 1], PointSi ze[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLines -> {{{17.5, RG&BCol or [0, O, 0]}, {19.5, RGBCol or [0, O, 01}}, {{O, RGBCol or [0, O, 01}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p2 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

| abel x = Col umForm[{" (b) Arrays"}, Center];
| abely = Col umForm[{" ", " "}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Table[{a-1, V[[3, all}, {a, 1, arrays}];
poi nts = Tabl e [Poi nt [coordi nates[[a]]], {a, 1, arrays}];
| ine =Line[coordi nates];
g = Show[
{Gr aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, 0.5, 0], line}1},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLines -> {{{17.5, RG&BCol or [0, O, 0]}, {19.5, RG&BCol or [0, O, O1}}, {{O, RG&BCol or [0, O, 01}}},
FrameTi cks -> {None, franey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1 >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I1, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p3 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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Expressi on Level

(» Display -v[[1]], V[[2]] and V[[3]] %)

g = Show[{p2, p1},
Di spl ayFunction ->Identity];
Show[G aphi csArray[{g, p3}],
G aphi csSpaci ng -> -0. 157;

(a) Arrays (b) Arrays

cCcC cCcC

CCCCCCCCCCCCC . CCCCCCCCCCCCC
ttttttttttttt ||| tttttttEEEttt|||
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(» Calcul ate Anplitudes of the Projections of the Genelets x)

al =Sqrt [Dot [genel ets[[1]], V[[1]1]1]1"2 + Dot [genel ets[[1]], V[[2]]1]1"2];
a2 =Sqrt [Dot [genel ets[[2]], V[[1]11]1"2 + Dot [genel ets[[2]], V[[2]]1]1"2];
a6 = Sqrt [Dot [genel ets[[6]], V[[1]11]1"2 + Dot [genel ets[[6]], V[[2]]1]1"2];

(» Calculate Angular Directions of the Projections of Genelets x)

cl =ArcTan[Dot [genel ets[[1]], v[[2]]] /Dot [genel ets[[1]], V[[11111;
c2 = ArcTan[Dot [genel ets[[2]], V[[2]]] /Dot [genel ets[[2]], V[[11111;
c6 = ArcTan[Dot [genel ets[[6]1], V[[2]]] /Dot [genel ets[[6]1], V[[1]1111;
cl2 =2 xAbs[Cos[cl-c2]];
€16 =2 xAbs[Cos[cl-c6]];
€26 =2 xAbs[Cos[c2-cCc6]];

(» Sort Yeast Arrays =)
(» Center Genelets and Cal cul ate Contributions of Arraylets to Arrays =)

arraycontributionsl =

(genel ets[[1]] - N[Quter [Ti nes, Dot [genel ets, average], average]]l[[1]]) »d1[[1, 1]11;
arraycontributions2 =

(genel ets[[2]] - N[Quter [Ti nes, Dot [genel ets, average], average]]l[[2]]) *d1[[2, 2]];
arraycontributions6é =

(genel ets[[6]] - N[Quter [Ti nes, Dot [genel ets, average], average]][[6]]) »d1[[6, 6]11;
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(» Project Arrays from 3D Arrayl ets Subspace Onto 2 D Subspace )

coordi nates = Tabl e[{

- (Dot [genel ets[[1]], V[[1]]] =xarraycontributionsl[[a]] +
Dot [genel ets[[2]], V[[1]]] *arraycontributions2[[a]] +
Dot [genel ets[[6]], V[[1]]]*arraycontributions6[[a]]) /

Sgrt [(alxarraycontributionsl[[a]])"2+ (a2xarraycontributions2[[a]])"2+
(a6 xarraycontributions6[[a]])"2 +
cl2xAbs[(alxarraycontributionsl[[a]]) » (a2xarraycontributions2[[a]])] +
cléxAbs[(alxarraycontributionsl[[a]]) » (a6 xarraycontributions6[[a]])] +
c26 x Abs[(a2xarraycontributions2[[a]]) » (a6 xarraycontri butions6[[a]l])]],

(Dot [genel ets[[1]1], V[[2]]] =arraycontributionsl[[a]] +
Dot [genel ets[[2]], V[[2]]] *arraycontributions2[[a]] +
Dot [genel ets[[6]], V[[2]]] *arraycontributions6[[a]l]) /

Sgrt [(alxarraycontributionsl[[a]])"2+ (a2«xarraycontributions2[[a]])"2+
(a6 xarraycontributions6[[a]])"2 +
cl2xAbs[(alxarraycontributionsl[[a]]) » (a2*arraycontributions2[[a]])] +
cléxAbs[(alxarraycontributionsl[[a]]) » (a6 xarraycontributions6[[a]])] +
c26 x Abs[ (a2 xarraycontributions2[[a]]) » (a6 xarraycontributions6[[a]]l)]1]1},

{a, 1, arrays}l];

(» Create Paraneter G aph of Yeast Arrays Projected Onto 2 D Subspace x)

Cl ear [points];
poi nt sl = Poi nt [coordi nates[[1]]];

poi nt s2 = {Poi nt [coordi nates[[2]]], Point [coordi nates[[3]]], Poi nt [coordinates[[4]]1]};

poi nt s3 = {Poi nt [coordinates[[5]]], Point [coordinates[[6]]]};
poi nts4 = {
Poi nt [coordinates[[7]]], Point [coordi nates[[8]]], Point [coordi nates[[9]]],
Poi nt [coordi nates[[10]]1], Point [coordi nates[[11]]], Poi nt [coordi nates[[12]]],
Poi nt [coordi nates[[13]]], Point [coordinates[[14]]1], Point [coordinates[[15]]],
Poi nt [coordi nates[[16]]], Point [coordi nates[[17]]], Point [coordinates[[18]1]1]};
t ext coor di nat es = coor di nat es;
Do[
textcoordinates[[a, 1]]1 =1f[
textcoordinates[[a, 1]] >0,
textcoordinates[[a, 1]] -0.085,
textcoordinates[[a, 1]] +0. 0957,
{a, 1, 911;
Do[textcoordinates[[a, 1]1]=If[
textcoordinates[[a, 1]] >0,
textcoordinates[[a, 1]] -0. 11,
textcoordinates[[a, 1]] +0. 127,
{a, 10, arrays}];
textcoordinates[[1l]] =textcoordinates[[1]] + {0.02, -0.08};
textcoordinates[[3]] =textcoordinates[[3]] + {0. 18, 0.02};
textcoordinates[[4]] =textcoordinates[[4]] + {0. 18, 0};
textcoordinates[[5]] =textcoordinates[[5]] - {0.18, 0};
textcoordinates[[7]] =textcoordinates[[7]] + {-0.02, 0.1};
textcoordinates[[8]] =textcoordinates[[8]] + {0, 0.03};
textcoordinates[[9]] =textcoordinates[[9]] + {-0.02, 0.12};
textcoordinates[[11]] =textcoordinates[[11]] - {0.21, 0.06};
textcoordinates[[13]] =textcoordi nates[[13]] + {0, 0.06};
textcoordinates[[15]] =textcoordi nates[[15]] + {-0. 21, 0.02};
textcoordinates[[16]] =textcoordi nates[[16]] + {-0.21, 0.12};
textcoordinates[[17]] =textcoordinates[[17]] - {0. 02, 0.08};
textcoordinates[[18]] =textcoordi nates[[18]] + {-0.21, 0.08};

Yeast_and Human_Cell_Cycles.nb

p. 134



texts = Tabl e[Text [a, textcoordi nates[[a]l]l], {a, 1, arrays}];

p = Show[
{Graphi cs [{RGBCol or [1, 0, 0], Poi ntSi ze[0.035], pointsl}],
G aphi cs [{RGBCol or [1, 0.5, 0], PointSize[0.035], points2}],
G aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.035], points3}],
G aphi cs [{RGBCol or [0, 0, 1], Poi ntSi ze[0.035], poi nts4}],
G aphi cs [{RGBCol or [1, 0, 0], Text ["E1", {1.0, -0.5}1}1,
G aphi cs [{RGBCol or [1, 0.5, 0], Text ["E2", {1.0, 0.5}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["ML", {0.65, 0.9}1}1,
G aphi cs [{RGBCol or [0, 0.5, 0], Text ["M", {-0.65, 0.9}1}1,
G aphi cs [{RGBCol or [0, O, 1], Text ["L1", {-1.0, -0.5}1}1,
G aphi cs [{RGBCol or [0. 75, 0, 1], Text ["L2", {-0.65, -0.9}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text [" (a)", {-1., 0.95}11}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["|x)", {0.85, 0.08}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["]y)", {0.12, 0.915}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text [" |as)", {-0.92, 0.75}11}1,
G aphi cs [{RGBCol or [0, 0, 0], Text [" |ax)", {-0.35, 0.08}11}1,
G aphi cs [{RGBCol or [0, 0, 0], Text [" |as)", {0.92, 0.8}1}1,
G aphi cs [texts],
G aphi cs [{RGBCol or [0, O, 0], Circle[{O, O}, O.385,

{ArcTan[coordinates[[1l, 2]] /coordinates[[1, 1]]],
G aphi cs [{RGBCol or [0, 0, 0], Arrow]

{0.85 % Cos[-0.05], 0.85%Sin[-0.051}, {0.85=%Cos[0],

HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{0, O}, coordinates[[1]],

HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,

03111,

G aphi cs [{RGBCol or [0, O, O], Text ["r", {0.8, -0.15}1}1,

G aphi cs [{RGBCol or [0, 0, 0], Text ["¢", {0.775, -0.06}1}1,

G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}1,

G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Circle[{0, O},

G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Line[{{0, 1.05},
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Line[{{-1.15, 0},
G aphi cs [{RGBCol or [0, O, 0], Arrow[{1l.15, -1.15%Tan[cl]}, {-1.

HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{-1.15, 1.15%Tan[c2]},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{-1.15, 1.15%Tan[c6]},

AspectRatio -> 1,
Pl ot Range -> {{-1.15, 1.15},
Frame -> True,
FranmeTi cks -> Fal se,
FrameLabel -> {None, None, None, None},
Gri dLi nes -> {None, None},
Di spl ayFunction ->Identity];
p = Ful | Gaphi cs[p];
plI[Ll, 211 =pI[I[L, 211 /.
Text [l abely, {b_, c_},
Text [l abely, {-1.18, 0},
gl = Show[p,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

{-1.05, 1.05}},

{1., 0.}1~

{0, 0}, {0, 1}1;

(1. 15,

{1.15,
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth ->0.75]}1},

0.85%Sin[0]},

Circle[{0, 0}, 0.5]}1,

1111,
{0, -1.05}11}1,

{1.15, 0}}1}1,
15, 1.15xTan[c1]},
-1.15%xTan[c2]},

-1.15%xTan[c6]},
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(» Sort Yeast Genes =)
(» Center Arraylets and Cal cul ate Contributions of Genelets to Genes x)

centerarrayl ets = Transpose[arrayl etsl];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

centerarrayl ets =centerarrayl ets - N[Quter [Ti mes, Dot [centerarrayl ets, average], average]];
centerarrayl ets = Transpose[centerarrayl ets];

genecontri butions = Transpose [Dot [centerarrayl ets, d1]1;

(» Project Genes from 3D Cenel ets Subspace Onto 2D Subspace x)

coordi nates = Tabl e[{
- (Dot [genel ets[[1]], V[[1]1] *xgenecontributions[[1, a]] +
Dot [genel ets[[2]], V[[1]]] *genecontributions[[2, a]] +
Dot [genel ets[[6]], V[[1]]] *genecontributions[[6, a]]l) /
Sgrt [(alxgenecontributions[[1, a]l])"2+ (a2xgenecontributions[[2, a]])"2+
(a6 xgenecontributions[[6, a]l])"2+
cl2 xAbs[(al xgenecontributions[[1, a]]) = (a2 xgenecontributions[[2, a]])] +
cl1l6 x» Abs [ (al xgenecontributions[[1, a]]) = (a6 xgenecontributions[[6, al])] +
c26 x» Abs [ (a2 xgenecontri butions[[2, a]]) * (a6 xgenecontributions[[6, al])]],
(Dot [genel ets[[1]1], V[[2]]] xgenecontributions[[1, a]] +
Dot [genel ets[[2]], V[[2]]] *genecontributions[[2, a]] +
Dot [genel ets[[6]1], V[[2]]] *genecontri butions[[6, a]]l) /
Sgrt [(alxgenecontributions[[1, a]l])"2+ (a2xgenecontributions[[2, a]])"2+
(a6 xgenecontributions[[6, a]l])"2+
cl2 x Abs[(al xgenecontributions[[1, a]]) = (a2 xgenecontributions[[2, a]])] +
cl16 » Abs [ (al xgenecontri butions[[1, a]]) = (a6 xgenecontributions[[6, al])] +
€26 » Abs [ (a2 xgenecontri butions[[2, a]]) * (a6 xgenecontributions[[6, all)]1]1},
{a, 1, genes}];

(» Create Paranmeter G aph of 172 Yeast Pheronpne Response CGenes Projected Onto 2 D Subspace x)

Cl ear [points, radii ];
stream= StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: Yeast _Pheronone_d assify.txt"1];
| i st = ReadLi st [stream Word, RecordLi sts -> True, Nul | Words -> True];
list =Drop[list, 17;
poi nts = {poi ntsl, points2, points3, points4, points5, points6};
radii = {radiil, radii2, radii3, radii4, radii5, radii6};
stages = {"E1", "E2", "ML", "M2", "L1", "L2"};
Dol{
position=Position[list, stages[[b]]],
table =Table[list [[position[[a, 111, 111, {a, 1, Dimensions[position][[1]1]1}],
posi tion = Tabl e[Posi ti on[genenanes, table[[a]l]], {a, 1, Dinensions[table]l[[1]]1}],
table =Flatten[Position[position, {}1],
Do
position=Drop[position, {table[[a]], table[[a]l]}],
{a, Dinensions[table][[1]], 1, -1}1,
poi nts[[b]] = Tabl e[Poi nt [coordi nates[[position[[a, 1, 111111, {a, 1, Dinensions[position][[1]]}],
radii [[b]] =Tabl e[
Sgrt [coordi nates[[position[[a, 1, 1]], 1]11"2 +coordi nates[[position[[a, 1, 1]], 211727,
{a, 1, Dinensions[position] [[1]]}1},
{b, 1, Dinensions[stages][[1]1]1}]
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Di mensi ons[points[[1]1]1]1[[1]]
Di mensi ons[points[[2]1]1]1[[1]1]
Di mensi ons[points[[3]11]1[[1]]
Di mensi ons[points[[4]1]1]1[[1]1]
Di mensi ons[points[[5]11]1[[1]]
Di mensi ons[points[[6]1]1]1[[1]]

37
15
37
23
22

38

radii =Sort [Flatten[radii], OderedQ[{{#1}, {#2}}] &];
N[Round[radii [[42]] *100] 7 100]
N[Round[radii [[43]] *100] 7 100]

0.49

0.51

(» 172 pheronone response genes, 37 in E1, 15 in E2, 37 in M, 23 in M2, 22 in L1, 38 in L2. x)

(» For 130 genes, 50%or nore of the contributions of the 6 genelets add up. =)
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kar 4 = coordi nat es[ [Posi ti on[genenanes, "YCLO55W 1[[1, 11111;
ci k1l = coordi nates[[Position[genenanes, "YMRL98W ] [[1, 11111;
p = Show[
{Gr aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Crcle[{0, O}, 0.5]}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Grcle[{0, 0}, 11}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Line[{{0, 1.05}, {0, -1.05}}11}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Line[{{-1.15, 0}, {1.15, 0}}1}1,
G aphi cs [{RGBCol or [0. 75, 0, 1], PointSize[0.02], points[[6]1]1}],
G aphi cs [{RGBCol or [1, 0.5, 0], PointSize[0.02], points[[2]]}],
G aphi cs [{RGBCol or [1, 0, 0], Poi ntSi ze[0.02], points[[1]]}],
G aphi cs [{RGBCol or [1, 1, 0], Poi ntSi ze[0.02], points[[3]]}],
G aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.02], points[[4]]}],
G aphi cs [{RGBCol or [0, 0, 1], Poi ntSi ze[0.02], points[[5]]}],
G aphi cs [{RGBCol or [1, 0, 0], Text ["E1", {1.0, -0.5}1}1,
G aphi cs [{RGBCol or [1, 0.5, 0], Text ["E2", {1.0, 0.5}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["ML", {0.65, 0.9}1}1,
G aphi cs [{RGBCol or [0, 0.5, 0], Text ["M", {-0.65, 0.9}1}1,
G aphi cs [{RGBCol or [0, O, 1], Text ["L1", {-1.0, -0.5}1}1,
G aphi cs [{RGBCol or [0. 75, 0, 1], Text ["L2", {-0.65, -0.9}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text [" (b)", {-1., 0.95}11}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["]y)", {0.12, 0.915}1}1,
Graphi cs [{RGBCol or [0, 0, 0], Text [" |¥1)", {-0.92, 0.75}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text [" |¥2)", {0.825, -0.13}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["|wes)", {0.92, 0.8}1}1,
G aphi cs [{RGBCol or [1, 0, 0], Poi nt Si ze[0.02], Point [kar4]}],
G aphi cs [{RGBCol or [0, O, 0], Arrow[{0.9, -0.75}, kar4,
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["KAR4", {0.9, -0.85}1}1,
G aphi cs [{RGBCol or [1, 0, 0], Poi ntSi ze[0.02], Point [cik1]}],
G aphi cs [{RGBCol or [0, O, 0], Arrow[{0. 725, -0.875}, cikl,
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
Graphi cs [ {RGBCol or [0, O, 0], Text ["CI K1", {0.725, -0.975}]1}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Grcle[{O, O}, 0.5]}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Grcle[{0, 0}, 11}1,
G aphi cs [{RGBCol or [0, O, 0], Arrow[{1l.15, -1.15%Tan[cl]}, {-1.15, 1.15xTan[cl]},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, O, 0], Arrow[{-1.15, 1.15%Tan[c2]}, {1.15, -1.15xTan[c2]},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, O, 0], Arrow[{-1.15, 1.15%Tan[c6]}, {1.15, -1.15xTan[c6]},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth ->0.75]}1},
AspectRatio -> 1,
Pl ot Range -> {{-1. 15, 1.15}, {-1.05, 1.05}},
Frame -> True,
FraneTi cks -> Fal se,
FrameLabel -> {None, None, None, None},
Gri dLi nes -> {None, None},
Di spl ayFunction ->Identity];
p = Ful | G aphi cs[p];
prIL, 211 =pII[1, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {-1.18, 0}, {0, 0}, {0, 1}1;
g2 = Show[p,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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(» Display Both Arrays & Genes Paraneter G aphs x)

Show[G aphi csArray[{gl, 092}],
G aphi csSpaci ng -> 07;
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(» Reconstruct Yeast Data in Exclusive Pheronbne Response Subspace x)

(» Sort Yeast GCenes x)

matrix =matri x1;

genes = genesl;
arraynames = arraynanesl,;
genenanes = genenanesl;

(» Center Arraylets and Cal cul ate Contributions of Genelets to Genes x)

centerarrayl ets = Transpose[arrayl etsl];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

centerarrayl ets =centerarrayl ets - N[Quter [Ti mes, Dot [centerarrayl ets, average], average]];
centerarrayl ets = Transpose [centerarrayl ets];

genecontri butions = Transpose [Dot [centerarrayl ets, d1]1;

(» Project Genes from 3D Cenel ets Subspace Onto 2D Subspace x)

coordi nates = Tabl e[{
- (Dot [genel ets[[1]], V[[1]1] *xgenecontributions[[1, a]] +
Dot [genel ets[[2]], V[[1]]] *genecontributions[[2, a]] +
Dot [genel ets[[6]], V[[1]]] *genecontributions[[6, a]]l) /
Sgrt [(alxgenecontributions[[1, a]l])"2+ (a2xgenecontributions[[2, a]])"2+
(a6 xgenecontributions[[6, a]l])"2+
cl2 xAbs[(al xgenecontributions[[1, a]]) = (a2 xgenecontributions[[2, a]])] +
cl16 x» Abs [ (al xgenecontributions[[1, a]]) = (a6 xgenecontributions[[6, al])] +
c26 » Abs [ (a2 xgenecontri butions[[2, a]]) * (a6 xgenecontributions[[6, al])]],
(Dot [genel ets[[1]1], V[[2]]] xgenecontributions[[1, a]] +
Dot [genel ets[[2]], V[[2]]] *genecontributions[[2, a]] +
Dot [genel ets[[6]1], V[[2]]] *genecontributions[[6, a]]l) /
Sgrt [(alxgenecontributions[[1, a]l])"2+ (a2xgenecontributions[[2, a]])"2+
(a6 xgenecontributions[[6, a]l])"2+
cl2 x Abs[(al xgenecontributions[[1, a]]) = (a2 xgenecontributions[[2, a]])] +
cl1l6 x» Abs [ (al xgenecontri butions[[1, a]]) = (a6 xgenecontributions[[6, al])] +
€26 x» Abs [ (a2 xgenecontri butions[[2, a]]) * (a6 xgenecontributions[[6, all)]1]1},
{a, 1, genes}];

(» Define the Initial Phase =)

zerophase = Pi /2;
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(» Sort Genes Accodring to Phases in 2D Subspace x)

coordi nates = Tabl e[{
coordi nates[[a, 1]]/Sqgrt [coordi nates[[a, 1]]"2 +coordinates[[a, 2]]1"2],
coordi nates[[a, 2]]/Sqgrt [coordinates[[a, 1]]"2 +coordinates[[a, 2]]1"2]},
{a, 1, genes}];
coordi nates = Tabl e[{
-coordinates[[a, 1]] »Cos [zerophase] -coordi nates[[a, 2]] *Si n[zer ophase],
-coordi nates[[a, 2]] »Cos [zerophase] +coordi nates[[a, 1]] #Si n[zer ophase]},
{a, 1, genes}];
coordi nates = Tabl e[{
coordi nates[[a, 1]1,
coordi nates[[a, 2]],
N[ArcTan[coordi nates[[a, 1]] /coordinates[[a, 2]1]1/Pi 1},
{a, 1, genes}];
sortmatri x = AppendRows [coor di nat es, genenanes, matri x];
sortmatrix = Sort [sortmatrix, OderedQ[{{#1}, {#2}}] &1;
negativel = 2358;
positivel = 2359;
sortmatrix[[negativel, 1]]
sortmatrix[[positivel, 1]]

-0. 00066054

0. 000366875

sortmatrix = Transpose[Drop[Transpose([sortmatrix], {1}11;
sortmatrix = AppendCol ums [
Sort [
TakeRows [sortmatri x, {1, negativel}],
OrderedQ[{{#2}, {#1}}] &I,
Sort [
TakeRows [sortmatri x, {positivel, genes}],
OrderedQ[{{#1}, {#2}}]&]l;
phases = TakeCol ums [sortmatrix, {2, 2}1;
sortmatrix = Transpose[Drop[Transpose([sortmatrix], {1, 2}11;
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(» Classify Gene Phases into Pheronpne Response Phases x)

phl=c6/Pi;
ph2 = 0. 5;
ph3=cl/Pi;
ph4d =1+c6/Pi;
ph5 = 1;

ph6 =c2/Pi;

endph6 = 640;

begi nphl = 641;

phases [[endph6]] - phl
phases [ [begi nphl]] - phl

(0. 000221009}

(-0. 000301123}

endphl = 1241;

begi nph2 = 1242;
phases[[endphl]] - ph2
phases [ [begi nph2]] - ph2

(-0. 999615}

(-0. 000682573}

endph2 = 1835;

begi nph3 = 1836;

phases [[endph2]] - ph3
phases [ [begi nph3]] - ph3

(0. 000045203}

(-0. 000284979}

endph3 = 3129;

begi nph4 = 3130;
phases[[endph3]] - ph4
phases [ [begi nph4]] - ph4

(-0.999914)

(-1. 00006}

endph4 = 3687;

begi nph5 = 3688;
phases[[endph4]] - ph5
phases [ [begi nph5]] - ph5

(-1. 49993}

(-0.50056}

endph5 = 4496;

begi nph6 = 4497;

phases [[endph5]] - ph6
phases [ [begi nph6]] - ph6
{0. 0000461515}

(-0.000172979}

(» 4523 yeast genes, 809 in E1, 667 in E2, 601 in M, 594 in M2, 1294 in L1, 558 in L2. %)
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(» Reconstruct Data Wth Sorted Genes =)

matri x1 = TakeCol uims [sortmatri x, {7, arrays +6}1];
genenanesl = TakeCol ums([sortmatrix, {1, 6}];

(» Cal culate GSVD of Sorted Yeast and Human Data =)

matri x = AppendCol utms [matri x1, matrix2];

{9, r} = QRDeconposition[matrix];

g = Conj ugat e [Transpose [q]];

gl = TakeRows [q, {1, genesl}];

{ul, wl, v1} = Singul arVal ues [ql];

genel ets = Dot [v1, r];

Do[genel ets[[a]] =genelets[[a]] /Sqrt [Dot [genel ets[[a]l], genelets[[a]l]l]l],
{a, 1, arrays}]

genel ets[[2]]
genel ets[[5]]
genel ets[[14]]
genel ets[[16]]
genel ets[[17]]
genel et s[[18]]

-genel ets[[2]];
-genel ets[[5]1;
-genel ets[[14]];
-genel ets[[16]];
-genel ets[[17]];
-genel et s[[18]];

arrayl etsl = Dot [matrix1, | nverse[genel ets]];

arrayl ets2 = Dot [matri x2, | nverse[genel ets]];

arrayl etsl = Transpose[arrayl etsl];

Do[arrayl etsl[[a]] =arrayletsl[[a]]/Sqrt [Dot [arrayl etsl[[a]], arrayletsl[[a]]l]l]l, {a, 1, arrays}];
arrayl etsl = Transpose[arrayl etsl];

arrayl ets2 = Transpose [arrayl et s2];

Do[arrayl ets2[[a]] =arrayl ets2[[a]]/Sqrt [Dot [arrayl ets2[[a]], arraylets2[[a]]l]l], {a, 1, arrays}];
arrayl ets2 = Transpose [arrayl et s2];

d1 = Chop [Dot [Pseudol nverse[arrayl etsl], matrix1, | nverse[genel ets]]];

d2 = Chop [Dot [Pseudol nverse[arrayl ets2], matri x2, | nverse[genel ets]]];

(» Display Sorted and Reconstructed Yeast Data =x)

genes = genesl;

genenanes = genenanesl;

arraynames = arraynanesl;

{endphl, endph2, endph3, endph4, endph5, endph6} = {1241, 1835, 3129, 3687, 4496, 640};

(» Reconstruct Sorted Yeast Data =)

Do[dl[[a, a]] =0, {a, 3, 5}];
Do[dl[[a, a]] =0, {a, 7, 18}];
matri x = Dot [arrayl etsl, d1, genelets];

(» Center Sorted Yeast Data =)

average = Tabl e[1, {a, 1, arrays}];

aver age = N[average / Sqrt [Dot [aver age, average]l];

matrix =matri x - N[Quter [Ti nes, Dot [matri x, average], averagel]l;
matri x = Transpose [matri x];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]l];

matrix =matri x - N[Quter [Ti nes, Dot [matri x, average], averagel]l;
matri x = Transpose [matri x];
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(» Create Recosntructed Sorted Yeast Data 2D Red & Green Raster Display =)

contrast =10%1.5;
di spl ayi ng = Tabl e[
I f [contrast smatrix[[i, j]]>0,
If [contrast smatrix[[i, j]1] <1, {contrast «matrix[[i, j]1], 0}, {1, O}1,
If [contrast smatrix[[i, j]1]>-1, {O, -contrast «smatrix [[i, j11}, {0, 1}11,
{i, 1, genes}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, all}, {a, 1, arrays}];
framey = {
{genes - endph6 /2, "E2"},
{genes - (endph6 + endphl) /2, "ML"},
{genes - (endphl + endph2) /2, "M"},
{genes - (endph2 + endph3) /2, "L1"},
{genes - (endph3 + endph4) /2, "L2"},
{genes - (endph4 + endph5) /2, "E1"},
{ (genes - endph5) /2, "E2"}};
gridy = {

{genes - endph5 + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph6 + 0.5, {RGBCol or [0, O, 0]}},
{genes - endphl + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph2 +0.5, {RGBCol or [0, O, 0]}},
{genes - endph3 + 0.5, {RGBCol or [0, O, 0]}},

{genes - endph4 + 0.5, {RGBCol or [0, 0, 0]}}};
| abel x =" (a) Arrays";
| abel y = Col umFormg{" ", "Genes", " ", " ", " " " " " " " "y Center];
g = Show[

G aphi cs [

Raster Array [

Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, genes, 1, -1}, {j, 1, arrays}11],

AspectRatio -> 1,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FrameLabel -> {None, | abely, | abel x, None},

GidLi nes -> {None, gridy},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glll, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glll, 211=9I[I1, 211 /.

Text[a_, {b_, c_}, {1., 0.}]~

Text [a, {b-1.5, ¢}, {0, 0}, {O, 1}1;
glll, 211=9I[I1, 211 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +1100}, {0, -1}, {1, 0}71;
glll, 211=9I[I1, 211 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +550}, {0, 03}, {O, 1}1;
gl = Show[g,

Aspect Rati o -> Gol denRatiox1. 2,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];

(» Center Sorted Yeast Arraylets x)

arrayl ets = Transpose[arrayl etsl];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]l];

arrayl ets =arrayl ets - N[Qut er [Ti mes, Dot [arrayl ets, average], averagell;
arrayl ets = Transpose[arrayl ets];
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(» Create Sorted Yeast Arraylets 2D Red & Green Raster Display =)

contrast =75%1.5;
di spl ayi ng = Tabl e[
I f [contrast xarraylets[[i, j]1]>0,

I f [contrast xarraylets[[i, j]] <1, {contrast xarraylets[[i, j1], 0}, {1, 0}1,
If [contrast xarraylets[[i, j]]>-1, {0, -contrast xarraylets[[i, j11}, {0, 1}11,

{i, 1, genes}, {j, 1, arrays}];
| abel x =" (b) Arraylets";
| abel y = Col umFor mp {* *, " ", " ",
franey = {

{genes - endph6/ 2,

ey "y Center]

Tt

{genes - (endph6 + endphl) /2, " "},
{genes - (endphl + endph2) /2, " "},
{genes - (endph2 + endph3) /2, " "},
{genes - (endph3 + endph4) /2, " "},
{genes - (endph4 + endph5) /2, " "},
{ (genes -endph5) 72, " "}};

gridy = {
{genes - endphl + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph2 +0.5, {RGBCol or [0, O, 0]}},
{genes - endph3 +0.5, {RGBCol or [0, O, 0]}},
{genes - endph4 + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph5 + 0.5, {RGBCol or [0, 0, 0]}}};

framex = Tabl e[{a-0.5, ToString[a]}, {a, 1, arrays}];
size=7;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
framex[[a, 2]]
11, {a, 1, arrays}1];
Do[
Do[framex[[a, 2]] =StringJoin[franmex[[a, 211, " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}l];
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, genes, 1, -1}, {j, 1, arrays}
111,
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, gridy},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {1., 0.}]~
Text [a, {b-1.5, ¢}, {0, 0}, {O, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1100}, {0, -1}, {1, 0}71;
glri, 211=9I1I1, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +550}, {0, 0}, {O, 1}1;
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g2 = Show[g,
Aspect Rati o -> Gol denRatiox1. 2,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

(» Create Selected Sorted Yeast Arraylets G aph Display )
arrayl ets = Transpose[arrayl etsl];

| abel x =" (c) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", »w o nnom "y Center];
framex = {{0, "O "3}, {0.06, "0.06 "3, {0.12, "0.12 "1}
coordi nates = Tabl e[
If[arraylets[[1, a]] <-0.025%1.2, -0.025%1. 2,
If[arraylets[[1, a]] >0.125%1.2, 0.125%1.2, arraylets[[1, allll,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];
g = Show[
G aphi cs[{RGBCol or [1, 0, 0], line}],
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLi nes -> {{{0, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0.025%1.2, 0.125%1.2}, {135, -genes +1 -135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
grri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {1., 0.}]1~
Text [a, {b-0.01, c}, {0, 0}, {0, 137;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1125}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +575}, {0, 03}, {O, 1}1;
pl = Show[g,
Aspect Rati o -> Gol denRati ox1. 2765,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

Yeast and Human_Cell_Cycles.nb p. 146



| abel x

" (c) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", wnr, mronnom "y CenterJ;
framex = {{0, "O "3}, {0.06, "0.06 "3, {0.12, "0.12 "1}
coordi nates = Tabl e[
If[arraylets[[2, a]] +0.05%1.2>0.125%1.2, 0.125%1. 2,
If[arraylets[[2, a]] +0.05%1.2<-0.025%1.2, -0.025%1.2, arraylets[[2, a]] +0.05%1.2]1,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
l'ine =Line[coordi nates];
g = Show[
G aphi cs[{RGBCol or [0, O, 1], line}],
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLines -> {{{0.05%1.2, RGBCol or [0, 0, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0.025%1.2, 0.125% 1.2}, {135, -genes +1 -135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glrri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {1., 0.}]~
Text [a, {b-0.01, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢+ 1125}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +575}, {0, 03}, {O, 1}1;
p2 = Showl[g,
Aspect Rati o -> Gol denRati ox1. 2765,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x

" (c) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", wnr, mronnom "y CenterJ;
framex = {{0, "O "3}, {0.06, "0.06 "3, {0.12, "0.12 "1}
coordi nates = Tabl e[
If[arraylets[[6, a]] +0.1%1.2<-0.025%1.2, -0.025%1. 2,
If[arraylets[[6, a]] +0.1%1.2>0.125%1.2, 0.125%1.2, arraylets[[6, a]]+0.1x1.2]]1,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];
g = Show[
G aphi cs[{RGBCol or [0, 0.5, 0], line}],
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLines -> {{{0.1x1.2, RGBCol or [0, 0, 0]}}, None},
Aspect Rati o -> Gol denRatio*1. 15,
Pl ot Range -> {{-0.025%1.2, 0.125% 1.2}, {135, -genes +1 -135}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {1., 0.}]1~
Text [a, {b-0.01, c}, {0, 0}, {0, 137;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1125}, {0, -1}, {1, 0}71;
grri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +575}, {0, 0}, {O, 1}1;
p6 = Show[g,
Aspect Rati o -> Gol denRati ox1. 2765,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

(» Display Selected Sorted Yeast Arraylets x)

g3 = Show[{p6, p2, pl},
Di spl ayFunction ->Identity];
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Cenes

(» Display Recosntructed Sorted Yeast and Human Dat a,

Show[G aphi csArray[{gl, 92, g3}],
G aphi csSpaci ng -> -0. 27;

(a) Arrays (b) Arraylets

ccC
cocccocococococococcoco

cc e
o ot o ot e et ==l BRI
ETE PN
00O\ X OO0

O NNDRSRILOXONS000 0+

Arraylets and Sel ected Arraylets x)

(c) Expression Level

L1 M M E2

L2

E2 E1
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(» Sort Human Data in Exclusive Stress Response Subspace x)

(» Sort Human Data =*)

genes = genes2;
arraynames = ar raynanesz;
genenanes = TakeCol ums [genenanmes?2, 11];

(» Least -Squares Approxi mate 3 D Subspace of Genelets with 2D Subspace Using SVD x)

average = Tabl e[1, {a, 1, arrays}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

centergenel ets6 =genelets[[6]] - N[Quter [Ti nes, Dot [genel ets, average], average]][[6]];
cent ergenel et s6 = N[cent ergenel ets6/Sqrt [Dot [cent er genel et s6, centergenel ets6]1]117;
centergenel ets17 = genel ets[[17]] - N[CQut er [Ti mes, Dot [genel ets, average], average]]l[[17]1];
centergenel ets17 = N[cent ergenel et s17 7/ Sqrt [Dot [cent ergenel et s17, centergenel ets17]1]17];
centergenel ets18 = genel et s[[18]] - N[Cut er [Ti mes, Dot [genel ets, average], average]][[18]1];
centergenel et s18 = N[cent ergenel et s18 / Sqrt [Dot [cent er genel et s18, cent ergenel et s18]117;

{u, w, v} = Singul arVal ues[{cent ergenel et s6, centergenel etsl7, centergenel ets18}];
Sum[w[[a]l]l”2, {a, 1, 2}]/Sum[w[[a]l]l"2, {a, 1, 3}]

0. 777199
(» Define 2D Subspace {x,y} = {-v[[111,VI[[2]1]} =*)
(» Create -v[[1]], Vv[[2]] and v[[3]] G aph Displays =x)

| abel x = Col umForm[{" (a) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Table[{a-1, -Vv[[1, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
l'ine =Line[coordinates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], Poi nt Si ze[0. 022], points}],
G aphi cs [{RGBCol or [1, O, 0], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
G i dLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glrri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9I1I11, 271 /.
Text [a_, {b_, c_}, {0., -1.}] >
Text [a, {b, c +0.25}, {0, 0}, {O, 1}71;
pl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x = Col umForm[ {" (a) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a -1, arraynanes2[[2, a]]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Table[{a-1, V[[2, a]]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [0, 0, 1], PointSi ze[0.022], points}],
G aphi cs [{RGBCol or [0, O, 1], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, {{0, RG&BCol or [0, O, 0]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
grri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}7;
p2 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

| abel x = Col umForm[{" (b) Arrays"}, Center];
| abely = Col umForm[{" ", " "}, Center];
framex = Tabl e[{a -1, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Table[{a-1, V[[3, all}, {a, 1, arrays}];
poi nts = Tabl e [Poi nt [coordi nates[[a]l]], {a, 1, arrays}];
| ine =Line[coordi nates];
g = Show[
{Gr aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, 0.5, 0], line}1},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GridLi nes -> {None, {{0, RG&BCol or [0, O, O]}}},
FrameTi cks -> {None, framey, franex, None},
Pl ot Range -> {-1. 05, 1.05},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I1, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I1I1, 271 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1~»
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}1;
glri, 211=9II1, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c +0.25}, {0, 0}, {0, 13}7;
p3 = Showl[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al |,
Di spl ayFunction s ldentity];

Yeast and Human_Cell_Cycles.nb p. 151



Expressi on Level

(» Display -v[[1]], V[[2]] and V[[3]] %)

g = Show[{p2, p1},
Di spl ayFunction ->Identity];
Show[G aphi csArray[{g, p3}],
G aphi csSpaci ng -> -0. 157;

(a) Arrays (b) Arrays

o T I e e e e e e e e e ) e e S e M A M A M M M M M A

P, ccCccCccCcccCcoccccc oo o e L CCCCcCCcCCcCCcCCcCCCCcCc
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ANTO O AT T1T1ANANANNNNNONM ANFTOOAAAATNNANNNMNMNONM

AR AR
0.5 0.5

o\ﬁ W O/RN : \/.yt
-0.5 -0.5
-1 -1

(» Calcul ate Anplitudes of the Projections of the Genelets x)

a6 = Sqrt [Dot [genel ets[[6]], V[[1]11]1"2 + Dot [genel ets[[6]], V[[2]]1]1"2];
al7 = Sqgrt [Dot [genel ets[[17]], V[[1]]1"2 + Dot [genelets[[17]1], V[[2]1]11"2];
al8 = Sqrt [Dot [genel ets[[18]], V[[1]]]1"2 + Dot [genel ets[[18]1], V[[2]1]11"2];

(» Calculate Angular Directions of the Projections of Genelets x)

c6 = ArcTan[Dot [genel ets[[6]1], V[[2]]1] /Dot [genel ets[[6]11, V[[1]1111;
cl17 = ArcTan [Dot [genel ets[[17]1], V[[2]]1] /Dot [genel ets[[17]], V[[1111];
c18 = ArcTan [Dot [genel et s[[18]], V[[2]]1] /Dot [genel ets[[18]], V[[1]1]111;
c617 = 2% Abs[Cos[c6 -cl7]];

c618 = 2+ Abs [Cos[c6 -c18]];

cl1718 = 2 x Abs[Cos[cl7 -c18]1;

(*» Sort Human Arrays =)
(» Center Genelets and Cal cul ate Contributions of Arraylets to Arrays =)

arraycontributions6é =

(genel ets[[6]] - N[Quter [Ti nes, Dot [genel ets, average], average]][[6]]) »d2[[6, 6]11;
arraycontributionsl?7 =

(genel ets[[17]] - N[Qut er [Ti mes, Dot [genel ets, average], averagel][[17]1]) »d2[[17, 17]11;
arraycontri butionsl8 =

(genel ets[[18]] - N[Qut er [Ti mes, Dot [genel ets, average], average]][[18]1]) »d2[[18, 18]1;
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(» Project Arrays from 3D Arrayl ets Subspace Onto 2 D Subspace )

coordi nates = Tabl e[{
- (Dot [genel ets[[6]], V[[1]]] xarraycontributions6[[a]] +
Dot [genel ets[[17]], V[[1]]]*arraycontributionsl7[[a]] +
Dot [genel ets[[18]], V[[1]]]+arraycontributionsl8[[a]]) /
Sgrt [(a6xarraycontributions6[[a]])"2+
(al7 xarraycontributionsl7[[a]])”2 + (al8 xarraycontributionsl8[[a]])"2 +
c617 x Abs[ (a6 xarraycontri butions6[[a]]) » (al7 xarraycontributionsl7[[a]])] +
c618 x Abs[ (a6 xarraycontri butions6[[a]]) » (al8 xarraycontributionsl18[[a]])] +
cl1718 x Abs [ (al7 xarraycontributionsl7[[a]]) *» (al8xarraycontributionsl18[[a]l])]],
(Dot [genel ets[[6]1], V[[2]]] xarraycontributions6[[a]] +
Dot [genel ets[[17]], V[[2]]] *arraycontributionsl7[[a]] +
Dot [genel et s[[18]], V[[2]]] *arraycontributionsl8[[a]]) /
Sgrt [(a6xarraycontributions6[[a]])"2+
(al7 xarraycontributionsl7[[a]])”2 + (al8 xarraycontributionsl8[[a]])"2 +
c617 x Abs[ (a6 xarraycontri butions6[[a]]) » (al7 xarraycontributionsl7[[a]])] +
c618 x Abs[ (a6 xarraycontri butions6[[a]]) » (al8 xarraycontributionsl8[[a]])] +
cl1718 x Abs [ (al7 »arraycontributi onsl7[[a]]) » (al8 xarraycontri butions18[[a]l])]]},
{a, 1, arrays}l];

(» Create Paraneter G aph of Yeast Arrays Projected Onto 2 D Subspace x)

Cl ear [points];
poi nt sl = {Poi nt [coordinates[[1]]], Point [coordinates[[2]]],
Poi nt [coordi nates[[3]]], Point [coordinates[[4]1]]};
poi nt s2 = {Poi nt [coordinates[[5]]], Point [coordi nates[[6]]], Poi nt [coordinates[[7]]1]};
poi nt s3 = {Poi nt [coordinates[[8]]], Point [coordinates[[9]]], Point [coordinates[[10]]11};
poi nt s4 = {Poi nt [coordi nates[[11]]], Point [coordinates[[12]]1]1};
poi nt s5 = {Poi nt [coordi nates[[13]]], Point [coordi nates[[14]]], Point [coordi nates[[15]]],
Poi nt [coordi nates[[16]]], Point [coordi nates[[17]]], Poi nt [coordinates[[18]1]1]};
t ext coor di nat es = coor di nat es;
Do
textcoordinates[[a, 1]]1 =1f[
textcoordi nates[[a, 1]] > O,
textcoordinates[[a, 1]] -0.085,
textcoordinates[[a, 1]] +0. 0957,
{a, 1, 911,
Do[
textcoordinates[[a, 1]]1 =1f[
textcoordinates[[a, 1]] >0,
textcoordinates[[a, 1]] -0. 11,
textcoordinates[[a, 1]] +0. 127,
{a, 10, arrays}];
textcoordinates[[7]] =textcoordinates[[7]] + {0. 085, -0.105};
textcoordinates[[8]] =textcoordinates[[8]] + {0.18, -0.04};
textcoordinates[[9]] =textcoordinates[[9]] + {0. 085, -0.105};
textcoordinates[[11]] =textcoordi nates[[11]] - {0.11, -0.105};
textcoordinates[[12]] =textcoordi nates[[12]] - {0, 0. 04};
textcoordinates[[15]] =textcoordi nates[[15]] + {-0. 02, 0.08};
textcoordinates[[16]] =textcoordi nates[[16]] + {-0. 02, 0.08};
textcoordinates[[17]] =textcoordinates[[17]] - {0.14, 0. 113};
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texts = Tabl e[Text [a, textcoordi nates[[a]l]l], {a, 1, arrays}];
p = Show[
{Gr aphi cs [ {RGBCol or [0,
G aphi ¢s [ {RGBCol or [0,
G aphi ¢s [ {RGBCol or [0,

, 01, Dashing[{0.03, 0.02}], Circle[{O, O}, 0.51}1,
, 01, Dashing[{0.03, 0.02}], Circle[{O, O}, 1131,
, 01, Dashing[{0.03, 0.02}], Line[{{O, 1.05}, {0, -1.05}}13}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Line[{{-1.15, 0}, {1.15, 0}}1}1,
G aphi cs [{RGBCol or [1, 0, 0], Poi ntSi ze[0.035], pointsl}],
G aphi cs [{RGBCol or [1, 0.5, 0], PointSize[0.035], points2}],
G aphi cs [{RGBCol or [1, 1, 0], Poi ntSi ze[0.035], poi nts3}],
G aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.035], points4}],
G aphi cs [{RGBCol or [0, 0, 1], Poi ntSi ze[0.035], poi nts5}1],
G aphi cs [{RGBCol or [1, 0, 0], Text ["E1", {1.0, -0.5}1}1,
G aphi cs [{RGBCol or [1, 0.5, 0], Text ["E2", {1.0, 0.5}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["ML", {0.65, 0.9}1}1,
G aphi cs [{RGBCol or [0, 0.5, 0], Text ["M", {-1, 0.5}1}1,
G aphi cs [{RGBCol or [0, O, 1], Text ["L1", {-1.025, -0.55}1}1,
G aphi cs [{RGBCol or [0. 75, 0, 1], Text ["L2", {-0.65, -0.9}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text [" (a)", {-0.9, 0.95}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["|x)", {0.62, 0.08}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["|y)", {-0.12, 0.915}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text [" |ag)", {-0.995, 0.65}11}1,
G aphi cs [{RGBCol or [0, 0, 0], Text [" |ay7)", {-0.92, -0.8}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text [" |asg)", {0.65, -0.15}]1}1,
G aphi cs[texts],
G aphi cs [ {RGBCol or [0, 0, 0],
Crcle[{0, 0}, 0.4, {ArcTan[coordinates[[1, 2]]/coordinates[[1, 1]11], O0}1}1,
G aphi cs [ {RGBCol or [0, 0, 0],
Arrow[{0.4%Cos[-0.05], 0.4%Sin[-0.05]}, {0.4%Cos[0], 0.4%Sin[0]},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{0, O}, coordinates[[1]],
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs [{RGBCol or [0, O, O], Text ["r", {0.3, -0.65}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["¢", {0.275, -0.125}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{-1.15, 1.15%Tan[c18]}, {1.15, -1.15x%Tan[c18]},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [ {RGBCol or [0, O, 0], Arrow[{-1.05/Tan[c17], 1.05}, {1.05/Tan[cl17], -1.05},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{1l.15, -1.15%Tan[c6]}, {-1.15, 1.15xTan[c6]},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth ->0.75]}1},
AspectRatio -> 1,
Pl ot Range -> {{-1. 15, 1.15}, {-1.05, 1.05}},
Frame -> True,
FraneTi cks -> Fal se,
FrameLabel -> {None, None, None, None},
Gri dLi nes -> {None, None},
Di spl ayFunction ->Identity];
p = Ful | Gaphi cs[p];
pPrIL, 211 =pII[1, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {-1.18, 0}, {0, 0}, {0, 1}1;
gl = Show[p,
Aspect Rati o -» 0. 95,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

[eNeNeoNoNo]

O OO O0OOo
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(» Sort Human Genes =)

(» Center Arraylets and Cal cul ate Contributions of Genelets to Genes x)

centerarrayl ets = Transpose[arrayl et s2];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

centerarrayl ets =centerarrayl ets - N[Quter [Ti mes, Dot [centerarrayl ets, average], average]];
centerarrayl ets = Transpose[centerarrayl ets];

genecontri butions = Transpose [Dot [centerarrayl ets, d2]1;

(» Project Genes from 3D Cenel ets Subspace Onto 2D Subspace x)

coordi nates = Tabl e[{
- (Dot [genel ets[[6]], V[[1]]1] *xgenecontributions[[6, a]] +
Dot [genel ets[[17]], V[[1]]] *genecontributions[[17, a]] +
Dot [genel et s[[18]], V[[1]]] *genecontributions[[18, a]]l) /
Sgrt [ (a6 xgenecontributions[[6, a]l])"2 +
(al7 xgenecontributions[[17, a]])”"2+ (al8 xgenecontributions[[18, a]])"2+
Cc617 » Abs [ (a6 xgenecontri butions[[6, a]]) * (al7 xgenecontributions[[17, a]])] +
c618 x Abs [ (a6 xgenecontri butions[[6, a]]) » (al8 xgenecontri butions[[18, a]])] +
c1718 x Abs [ (al7 »genecontri butions[[17, a]]) = (al8 xgenecontributi ons[[18, al]l)]11,
(Dot [genel ets[[6]1]1, V[[2]]] xgenecontributions[[6, a]] +
Dot [genel ets[[17]], V[[2]]] *genecontributions[[17, a]] +
Dot [genel et s[[18]], V[[2]]] *genecontri butions[[18, a]]l) /
Sgrt [ (a6 xgenecontributions[[6, a]l])"2 +
(al7 xgenecontributions[[17, a]])”"2+ (al8 xgenecontributions[[18, a]])"2+
c617 » Abs [ (a6 xgenecontri butions[[6, a]]) * (al7 xgenecontributions[[17, a]]l)] +
c618 x Abs [ (a6 xgenecontri butions[[6, a]]) » (al8 xgenecontributions[[18, a]J]l)] +
c1718 x Abs [ (al7 »genecontri butions[[17, a]]) = (al8 xgenecontributions[[18, al]l)]1]1},

{a, 1, genes}];

(» Create Paranmeter G aph of 172 Yeast Pheronpne Response Genes Projected Onto 2 D Subspace x)

Cl ear [points, radii ];
stream= StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: Human_Stress_Cl assify. txt"];
| i st = ReadLi st [stream Word, RecordLi sts -> True, Nul | Words -> True];
list =Drop[list, 17;
stages = {"E1", "E2", "ML", "M2", "L1", "L2"};
poi nts = {poi ntsl, points2, points3, points4, points5, points6};
radii = {radiil, radii2, radii3, radii4, radii5, radii6};
Dol{
position=Position[list, stages[[b]]],
table =Table[list [[position[[a, 111, 111, {a, 1, Dinmensions[position][[1]1]1}],
position = Tabl e[Posi ti on[genenanes, table[[a]l]], {a, 1, Dinensions[table]l[[1]]1}],
table =Flatten[Position[position, {}1],
Do[
position=Drop[position, {table[[a]], table[[a]l]l}],
{a, Dinensions[table][[1]], 1, -1}1,
poi nts[[b]] = Tabl e [Poi nt [coordi nates[[position[[a, 1, 111111, {a, 1, Dinensions[position][[1]]}],
radii [[b]] =Tabl e[
Sgrt [coordi nates[[position[[a, 1, 1]], 1]11"2 +coordinates[[position[[a, 1, 1]], 211727,
{a, 1, Dinensions[position] [[1]]}1},
{b, 1, Dinensions[stages][[1]1]1}]
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Di mensi ons[points[[1]1]1]1[[1]]
Di mensi ons[points[[2]1]1]1[[1]1]
Di mensi ons[points[[3]11]1[[1]]
Di mensi ons[points[[4]1]1]1[[1]1]
Di mensi ons[points[[5]11]1[[1]]
Di mensi ons[points[[6]1]1]1[[1]]

15
24
48
36
188

37

radii =Sort [Flatten[radii], OderedQ[{{#1}, {#2}}] &];
N[Round[radii [[11]] *100] 7 100]
N[Round[radii [[12]] *100] 7 100]

0.48

0.53

(» 348 stress response genes, 15 in El, 24 in E2, 48 in M, 36 in M2, 188 in L1, 37 in L2. %)
(» For 337 genes, 50%or nore of the contributions of the 6 genelets add up. =)

h1lf 0 = coordi nates[[Posi ti on[genenanes, "| MAGE: 343744" 1[[1, 1]1111;
hlf 2 = coordi nates[[Posi ti on[genenanes, "| MAGE: 66317"]1[[1, 1]1111;
hlf x = coordi nates[[Posi ti on[genenanes, "| MAGE: 347560" 1[[1, 1]1111;
h2af o = coordi nates[[Posi ti on[genenanes, "| MAGE: 488964"1[[1, 1]1111;
h2af p = coordi nates[[Posi ti on[genenanes, "| MAGE: 128802"1[[1, 1]1111;
h2afy = coordi nates[[Posi ti on[genenanes, "| MAGE: 2315147"1[[1, 11111;
h2af z = coordi nat es[[Posi ti on[genenanes, "| MAGE: 2315147" 1 [[1, 11111;
h2bf b = coordi nat es[[Posi ti on[genenanes, "| MAGE: 1500000" 1 [[1, 11111;
h2bf b2 = coor di nat es[[Posi ti on[genenanes, "| MAGE: 243784" 1 [[1, 11111;
h2bf c = coordi nat es[[Posi ti on[genenanes, "| MAGE: 2056049" 1 [[1, 11111;
h2bf q = coordi nat es[[Posi ti on[genenanes, " | MAGE: 430235"1[[1, 1]1111;
h2bfr = coordi nates[[Position[genenanes, "| MAGE: 1675553" 1 [[1, 11111;
h3f 3a = coordi nates[[Posi ti on[genenanes, "| MAGE: 884272"1[[1, 1]1111;
h3f 3a2 = coordi nat es [ [Posi ti on[genenanes, "| MAGE: 1415750" 1 [[1, 11111;
h3f 3b = coordi nat es[[Posi ti on[genenanes, "| MAGE: 950574" 1[[1, 1]1111;
h3f 3b2 = coordi nat es [ [Posi ti on[genenanes, "| MAGE: 2114004"1[[1, 11111;
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p = Show[
{Graphi cs [{RGBCol or [0. 75, 0, 1], PointSize[0.02], points[[6]1]1}]1,
G aphi cs [{RGBCol or [1, 1, 0], Poi ntSi ze[0.02], points[[3]]1}],
G aphi cs [{RGBCol or [1, 0.5, 0], PointSize[0.02], points[[2]]}],
G aphi cs [{RGBCol or [0, 0, 1], Poi ntSi ze[0.02], points[[5]]}],
G aphi cs [{RGBCol or [1, 0, 0], Poi ntSi ze[0.02], points[[1]]}],
G aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.02], points[[4]]}],
G aphi cs [{RGBCol or [1, 0, 0], Text ["E1", {1.0, -0.5}1}1,
G aphi cs [{RGBCol or [1, 0.5, 0], Text ["E2", {1.0, 0.5}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["ML", {0.65, 0.9}1}1,
G aphi cs [{RGBCol or [0, 0.5, 0], Text ["M", {-1, 0.5}1}1,
Graphi cs [ {RGBCol or [0, O, 1], Text ["L1", {-1.025, -0.55}1}1,
G aphi cs [{RGBCol or [0. 75, 0, 1], Text ["L2", {-0.65, -0.9}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text [" (b)", {-0.9, 0.95}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["|x)", {0.62, 0.08}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text ["|y)", {0.12, 0.915}1}1,
G aphi cs [{RGBCol or [0, O, 0], Text [" |¥s)", {-0.995, 0.65}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text [" |¥i7)", {-0.92, -0.8}1}1,
G aphi cs [{RGBCol or [0, 0, 0], Text [" |¥ig)", {0.65, -0.15}]1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Arrow[h1fO - {0. 045, 0.045}, h1f0 - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
Graphi cs [ {RGBCol or [0, 0, 0], Arrow[hl1f2 - {0. 045, 0.045}, h1f2 - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[hlfx - {0. 045, 0.045}, hlfx - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2afo - {0.045, 0.045}, h2afo - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2afp - {0.045, 0.045}, h2afp - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2afy + {0. 045, 0.045}, h2afy + {0.01, 0. 01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2afz - {0.045, 0.045}, h2afz - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Graphi cs [ {RGBCol or [0, 0, 0], Arrow[h2bfb - {0. 045, 0.045}, h2bfb - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Graphi cs [ {RGBCol or [0, O, 0], Arrow[h2bfb2 - {0. 045, 0.045}, h2bfb2 - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2bfc - {0. 045, 0.045}, h2bfc - {0.01, 0. 01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2bfqg + {0. 045, 0.045}, h2bfq+ {0.01, 0. 01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h2bfr + {0. 045, 0.045}, h2bfr + {0.01, 0. 01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h3f3a - {0.045, 0.045}, h3f3a- {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[h3f3a2 + {0. 045, 0. 045}, h3f3a2 + {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Graphi cs [ {RGBCol or [0, 0, 0], Arrow[h3f3b - {0.045, 0.045}, h3f3b - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
Graphi cs [ {RGBCol or [0, O, 0], Arrow[h3f 3b2 - {0. 045, 0.045}, h3f3b2 - {0.01, 0.01},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], CGrcle[{O, O}, 0.5]1}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Grcle[{0, 0}, 11}],
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Line[{{0, 1.05}, {0, -1.05}}11}1,
G aphi cs [{RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Line[{{-1.15, 0}, {1.15, 0}}1}1,
G aphi cs [{RGBCol or [0, O, 0], Arrow[{-1.15, 1.15%Tan[c18]}, {1.15, -1.15%Tan[c18]},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [ {RGBCol or [0, O, 0], Arrow[{-1.05/Tan[c17], 1.05}, {1.05/Tan[cl17], -1.05},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{1l.15, -1.15%Tan[c6]}, {-1.15, 1.15xTan[c6]},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth ->0.75]}1},
Aspect Rati o -> 1, Pl ot Range -> {{-1.15, 1.15}, {-1.05, 1.05}}, Franme -> True,
FrameTi cks -> Fal se, FranmeLabel -> {None, None, None, None},
Gri dLi nes -> {None, None},
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p = Ful | Graphi cs[p];
PLIL1, 211 =pI[I[1, 2]] /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {-1.18, 0}, {0, 0}, {0, 13}1;

g2 = Show[p,

Aspect Rati o -» 0. 95,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];

(» Display Both Arrays & Genes Paraneter G aphs x)

Show[G aphi csArray[{gl, 092}],
G aphi csSpaci ng -> 07;
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(» Reconstruct Human Data in Exclusive Stress Response Subspace x)

(» Sort Human Genes =)

matrix =matri x2;

genes = genes2;
arraynames = arr aynanes2;
genenanes = genenanesz2;

(» Center Arraylets and Cal cul ate Contributions of Genelets to Genes x)

centerarrayl ets = Transpose[arrayl et s2];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]]l];

centerarrayl ets =centerarrayl ets - N[Quter [Ti mes, Dot [centerarrayl ets, average], average]];
centerarrayl ets = Transpose [centerarrayl ets];

genecontri butions = Transpose [Dot [centerarrayl ets, d2]1;

(» Project Genes from 3D Cenel ets Subspace Onto 2D Subspace x)

coordi nates = Tabl e[{
- (Dot [genel ets[[6]], V[[1]]1] *xgenecontributions[[6, a]] +
Dot [genel ets[[17]], V[[1]]]1 *genecontributions[[17, a]] +
Dot [genel et s[[18]], V[[1]]] *genecontributions[[18, a]]l) /
Sgrt [ (a6 xgenecontributions[[6, a]l])"2 +
(al7 xgenecontributions[[17, a]])”"2+ (al8 xgenecontributions[[18, a]])"2+
Cc617 » Abs [ (a6 xgenecontri butions[[6, a]]) * (al7 xgenecontributions[[17, a]]l)] +
c618 x Abs [ (a6 xgenecontri butions[[6, a]]) * (al8 xgenecontri butions[[18, a]])] +
c1718 x Abs [ (al7 »genecontri butions[[17, a]]) = (al8 xgenecontributions[[18, al]l)]1],
(Dot [genel ets[[6]1]1, V[[2]]] *xgenecontributions[[6, a]] +
Dot [genel ets[[17]], V[[2]]] *genecontributions[[17, a]] +
Dot [genel et s[[18]], V[[2]]] *genecontri butions[[18, a]]l) /
Sgrt [ (a6 xgenecontributions[[6, a]l])"2 +
(al7 xgenecontributions[[17, a]])”"2+ (al8 xgenecontributions[[18, a]])"2+
Cc617 » Abs [ (a6 xgenecontri butions[[6, a]]) * (al7 xgenecontributions[[17, a]]l)] +
c618 x Abs [ (a6 xgenecontri butions[[6, a]]) * (al8 xgenecontri butions[[18, a]]l)] +
c1718 x Abs [ (al7 »genecontri butions[[17, a]]) = (al8 xgenecontributions[[18, al]l)]1]1},
{a, 1, genes}];

(» Define the Initial Phase =)

zerophase = Pi /2;
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(» Sort Genes Accodring to Phases in 2D Subspace x)

coordi nates = Tabl e[{
coordi nates[[a, 1]]/Sqgrt [coordi nates[[a, 1]]"2 +coordinates[[a, 2]]1"2],
coordi nates[[a, 2]]/Sqgrt [coordinates[[a, 1]]"2 +coordinates[[a, 2]]1"2]},
{a, 1, genes}];
coordi nates = Tabl e[{
-coordinates[[a, 1]] »Cos [zerophase] -coordi nates[[a, 2]] *Si n[zer ophase],
-coordi nates[[a, 2]] »Cos [zerophase] +coordi nates[[a, 1]] #Si n[zer ophase]},
{a, 1, genes}];
coordi nates = Tabl e[{
coordi nates[[a, 1]1,
coordi nates[[a, 2]],
N[ArcTan[coordi nates[[a, 1]] /coordinates[[a, 2]1]1/Pi 1},
{a, 1, genes}];
sortmatri x = AppendRows [coor di nat es, genenanes, matri x];
sortmatrix = Sort [sortmatrix, OderedQ[{{#1}, {#2}}] &1;
negativel = 6050;
positivel = 6051;
sortmatrix[[negativel, 1]]
sortmatrix[[positivel, 1]]

-0. 000203326

0. 000163054

sortmatrix = Transpose[Drop[Transpose([sortmatrix], {1}11;
sortmatrix = AppendCol ums [
Sort [
TakeRows [sortmatri x, {1, negativel}],
OrderedQ[{{#2}, {#1}}] &I,
Sort [
TakeRows [sortmatri x, {positivel, genes}],
OrderedQ[{{#1}, {#2}}]&]l;
phases = TakeCol ums [sortmatrix, {2, 2}1;
sortmatrix = Transpose[Drop[Transpose([sortmatrix], {1, 2}11;
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(» Classify Gene Phases into Cell

phl =cl7 /Pi;
ph2 = -c6/Pi;
ph3 =cl18/Pi;
phd =1 +c¢cl17 /Pi;
ph5=1-c6/Pi;
ph6 =1 +c18/Pi;

endph6 = 2523;

begi nphl = 2524;
phases[[endph6]] - phl
phases [ [begi nphl]] - phl

(0. 0000166825}

(-0. 000104095}

endphl = 4127;

begi nph2 = 4128;
phases[[endphl]] - ph2
phases [ [begi nph2]] - ph2

(-0. 282855}

(0. 716697)

endph2 = 5850;

begi nph3 = 5851;
phases[[endph2]] - ph3
phases [ [begi nph3]] - ph3

(0. 0000244319}

(-0.000107144}

endph3 = 8600;

begi nph4 = 8601;
phases[[endph3]] - ph4
phases [ [begi nph4]] - ph4

(-0. 999973}

(-1. 00008}

endph4 = 10100;

begi nph5 = 10101;
phases[[endph4]] - ph5
phases [ [begi nph5]] - ph5

(-1.28262}

(-0.282974)

endph5 = 11839;

begi nph6 = 11840;
phases[[endph5]] - ph6
phases [ [begi nph6]] - ph6

(-0.999879)

(~1. 00005}

(» 12056 human genes, 1739 in E1, 2740 in E2,

Cycl e Phases )

1604 in M,

1723 in M2, 2750 in L1, 1500 in L2. =)
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(» Reconstruct Data Wth Sorted Genes =)

matri x2 = TakeCol uims [sortmatri x, {6, arrays +5}1];
genenanes?2 = TakeCol ums[sortmatrix, {1, 5}];

(» Cal culate GSVD of Sorted Human and Yeast Data =)

matri x = AppendCol utms [matri x1, matrix2];

{9, r} = QRDeconposition[matrix];

g = Conj ugat e [Transpose [q]];

gl = TakeRows [q, {1, genesl}];

{ul, wl, v1} = Singul arVal ues [ql];

genel ets = Dot [v1, r];

Do[genel ets[[a]] =genelets[[a]] /Sqrt [Dot [genel ets[[a]l], genelets[[a]l]l]l],
{a, 1, arrays}]

genel ets[[2]]
genel ets[[5]]
genel ets[[14]]
genel ets[[16]]
genel ets[[17]]

-genel ets[[2]];

-genel ets[[5]1;

-genel ets[[14]];

-genel ets[[16]];

-genel ets[[17]]; genel ets[[18]] = -genel ets[[18]1];

arrayl etsl = Dot [matrix1, I nverse[genel ets]];

arrayl ets2 = Dot [matri x2, I nverse[genel ets]];

arrayl etsl = Transpose[arrayl etsl];

Do[arrayl etsl[[a]] =arrayletsl[[a]]/Sqrt [Dot [arrayl etsl[[a]], arrayletsl[[a]]l]l]l, {a, 1, arrays}];
arrayl etsl = Transpose[arrayl etsl];

arrayl ets2 = Transpose [arrayl et s2];

Do[arrayl ets2[[a]] =arrayl ets2[[a]]/Sqrt [Dot [arrayl ets2[[a]], arraylets2[[a]]l]l], {a, 1, arrays}];
arrayl ets2 = Transpose [arrayl et s2];

d1 = Chop [Dot [Pseudol nversef[arrayl etsl], matrix1, | nverse[genel ets]]];

d2 = Chop [Dot [Pseudol nverse[arrayl ets2], matrix2, | nverse[genel ets]]];

(» Display Sorted and Reconstructed Human Data =x)

genes = genes2;

genenanes = genenanes2;

arraynames = arraynanes?2;

{endphl, endph2, endph3, endph4, endph5, endph6} = {4127, 5850, 8600, 10100, 11839, 2523};

(» Reconstruct Sorted Human Data =)

Do[d2[[a, a]] =0, {a, 1, 5}];
Do[d2[[a, a]] =0, {a, 7, 16}];
matri x = Dot [arrayl et s2, d2, genel ets];

(» Center Sorted Human Data =)

average = Tabl e[1, {a, 1, arrays}];

aver age = N[average / Sqrt [Dot [aver age, average]l];

matrix =matri x - N[Quter [Ti nes, Dot [matri x, average], averagel]l;
matri x = Transpose[matri x];

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]l];

matrix =matri x - N[Quter [Ti nes, Dot [matri x, average], averagel]l;
matri x = Transpose [matri x];
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(+ Create Recosntructed Sorted Human Data 2D Red & Green Raster Display =)

contrast =15%1.5;
di spl ayi ng = Tabl e[
I f [contrast smatrix[[i, j]]>0,
If [contrast smatrix[[i, j]1] <1, {contrast «matrix[[i, j]1], 0}, {1, O}1,
If [contrast smatrix[[i, j]1]>-1, {O, -contrast «smatrix [[i, j11}, {0, 1}11,
{i, 1, genes}, {j, 1, arrays}];
framex = Tabl e[{a-0.5, arraynanes[[2, all}, {a, 1, arrays}];
framey = {
{genes - endph6 /2, "E2"},
{genes - (endph6 + endphl) /2, "ML"},
{genes - (endphl + endph2) /2, "M"},
{genes - (endph2 + endph3) /2, "L1"},
{genes - (endph3 + endph4) /2, "L2"},
{genes - (endph4 + endph5) /2, "E1"},
{ (genes - endph5) /2, "E2"}};
gridy = {

{genes - endph5 + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph6 + 0.5, {RGBCol or [0, O, 0]}},
{genes - endphl + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph2 +0.5, {RGBCol or [0, O, 0]}},
{genes - endph3 + 0.5, {RGBCol or [0, O, 0]}},

{genes - endph4 + 0.5, {RGBCol or [0, 0, 0]}}};
| abel x =" (a) Arrays";
| abel y = Col umFormg{" ", "Genes", " ", " ", " " " " " " " "y Center];
g = Show[

G aphi cs [

Raster Array [

Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, genes, 1, -1}, {j, 1, arrays}11],

AspectRatio -> 1,

Frame -> True,

FrameTi cks -> {None, framey, franex, None},

FrameLabel -> {None, | abely, | abel x, None},

GidLi nes -> {None, gridy},

Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glll, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] >

Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glll, 211=9I[I1, 211 /.

Text[a_, {b_, c_}, {1., 0.}]~

Text [a, {b-1.5, ¢}, {0, 0}, {O, 1}1;
glll, 211=9I[I1, 211 /.

Text [l abel x, {b_, c_}, {0., -1.}] >

Text [l abel x, {b, ¢ +1100}, {0, -1}, {1, 0}71;
glll, 211=9I[I1, 211 /.

Text[a_, {b_, c_}, {0., -1.}]~»

Text [a, {b, ¢ +450}, {0, 03}, {O, 1}1;
gl = Show[g,

Aspect Rati o -> Gol denRatiox*2,

Pl ot Range -> Al |,

Di spl ayFunction »ldentity];

(» Center Sorted Human Arraylets x)

arrayl ets = Transpose[arrayl et s27;

average = Tabl e[1, {a, 1, genes}];

aver age = N[average / Sqrt [Dot [aver age, average]l];

arrayl ets =arrayl ets - N[Qut er [Ti mes, Dot [arrayl ets, average], averagell;
arrayl ets = Transpose[arrayl ets];
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(» Create Sorted Human Arraylets 2D Red & Green Raster Display x)

contrast =125%1.5;
di spl ayi ng = Tabl e[
I f [contrast xarraylets[[i, j]1]>0,

I f [contrast xarraylets[[i, j]] <1, {contrast xarraylets[[i, j1], 0}, {1, 0}1,
If [contrast xarraylets[[i, j]]>-1, {0, -contrast xarraylets[[i, j11}, {0, 1}11,

{i, 1, genes}, {j, 1, arrays}];
| abel x =" (b) Arraylets";
| abel y = Col umFor mp {* *, " ", " ",
franey = {

{genes - endph6/ 2,

ey "y Center]

Tt

{genes - (endph6 + endphl) /2, " "},
{genes - (endphl + endph2) /2, " "},
{genes - (endph2 + endph3) /2, " "},
{genes - (endph3 + endph4) /2, " "},
{genes - (endph4 + endph5) /2, " "},
{ (genes -endph5) 72, " "}};
gridy = {
{genes - endph5 + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph6 + 0.5, {RGBCol or [0, O, 0]}},
{genes - endphl + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph2 +0.5, {RGBCol or [0, O, 0]}},
{genes - endph3 +0.5, {RGBCol or [0, O, 0]}},
{genes - endph4 + 0.5, {RGBCol or [0, 0, 0]}}};
framex = Tabl e[{a-0.5, ToString[a]}, {a, 1, arrays}];
size = 5;
sizes=Flatten]
Tabl e[

Di nensi ons [
Characters|
framex[[a, 2]]
11, {a, 1, arrays}]l;
Do[
Do[framex[[a, 2]] =StringJoin[framex[[a, 211, " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}l];
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [di splaying[[i, j, 111, displaying[[i, j, 211, O],
{i, genes, 1, -1}, {j, 1, arrays}11],
AspectRatio -> 1, Frane -> True,
FrameTi cks -> {None, framey, franex, None},
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, gridy},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glll, 211=9I[I1, 2]1 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glll, 211=9I[I1, 211 /.
Text[a_, {b_, c_}, {1., 0.}]~
Text [a, {b-1.5, ¢}, {0, 0}, {O, 111;
glll, 211=9I[I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1100}, {0, -1}, {1, 0}71;
glll, 211=9I[I1, 211 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +450}, {0, 03}, {O, 1}1;
g2 = Show[g,
Aspect Rati o -> Gol denRatio*2,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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(» Create Selected Sorted Human Arraylets G aph Display =)
arrayl ets = Transpose[arrayl et s27;

| abel x =" (c) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", nwn, mronnom "y Center];
framex = {{0, "O "}, {0.05, "0.05 "3}, {0.1, "0.1 "1}
coordi nates = Tabl e[
If [arraylets[[6, a]] < -0. 025, -0.025,
If [arraylets[[6, a]] >0.125, 0.125, arraylets[[6, al]ll],
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
l'ine =Line[coordi nates];
g = Show[
G aphi cs[{RGBCol or [1, 0, 0], line}],
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GridLi nes -> {{{0, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0. 025, 0.125}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glrri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {1., 0.}]1~
Text [a, {b-0.01, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1150}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +550}, {0, 03}, {O, 1}1;
p6 = Show[g,
Aspect Rati o -> Gol denRati o*2. 1275,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x

" (c) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", wnr, mronnom "y CenterJ;
framex = {{0, "O "}, {0.05, "0.05 "3}, {0.1, "0.1 "1}
coordi nates = Tabl e[
| f [arraylets[[17, a]] +0.05 > 0. 125, 0. 125, arraylets[[17, a]] +0. 057,
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];
g = Show[
G aphi cs[{RGBCol or [0, O, 1], line}],
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLi nes -> {{{0. 05, RG&BCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0. 025, 0.125}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glrri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {1., 0.}]1~
Text [a, {b-0.01, c}, {0, 0}, {0, 137;
glri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1150}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, c +550}, {0, 0}, {0, 13}1;
pl7 = Show[g,
Aspect Rati o -> Gol denRati ox2. 1275,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];
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| abel x

" (c) Expression Level";
| abel y = Col umFormg¢* ", " ", * ", =", wnr, mronnom "y CenterJ;
framex = {{0, "O "}, {0.05, "0.05 "3}, {0.1, "0.1 "1}
coordi nates = Tabl e[
If [arrayl ets[[18, a]] +0.1 >0.125, 0.125, arraylets[[18, a]] +0.1],
{a, 1, genes}];
coordi nates = Tabl e[{coordi nates[[a]], -a+1}, {a, 1, genes}];
l'ine =Line[coordi nates];
g = Show[
G aphi cs[{RGBCol or [0, 0.5, 0], line}],
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, None, framex, None},
GidLines -> {{{0.1, RGBCol or [0, 0, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0. 025, 0.125}, {360, -genes +1-360}},
Di spl ayFunction ->Identity];
g = Ful | Graphi cs[g];
glrri, 211=9I1I11, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] >
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {1., 0.}]1~
Text [a, {b-0.01, c}, {0, 0}, {0, 1}7;
grri, 211=9I1I11, 271 /.
Text [l abel x, {b_, c_}, {0., -1.}] >
Text [l abel x, {b, ¢ +1150}, {0, -1}, {1, 0}71;
glri, 211=9I1I11, 271 /.
Text[a_, {b_, c_}, {0., -1.}]~»
Text [a, {b, ¢ +550}, {0, 0}, {0, 13}1;
p18 = Show[g,
Aspect Rati o -> Gol denRati o*2. 1275,
Pl ot Range -> Al |,
Di spl ayFunction »ldentity];

(» Display Selected Sorted Human Arrayl ets x)

g3 = Show[ {p6, pl7, pl8},
Di spl ayFunction »ldentity];
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CGenes

(» Display Recosntructed Sorted Yeast and Human Data, Arraylets and Selected Arraylets x)

Show[G aphi csArray[{gl, 92, g3}],
G aphi csSpaci ng -> -0. 27;

(b) Arraylets

(c) Expression Level

0. 05
1
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