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SFigure 1A. Expanded and detailed schematic of ErbB model receptor layer.
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SFigure 1B. Expanded and detailed schematic of ErbB model PI3K pathway.
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SFigure 1C. Expanded and detailed schematic of ErbB model MAPK pathway.



SFigure 2. Differential equations, initial conditions, and parameter values for the ErbB model.
(A) List of differential equations of ErbB model. The left-hand side of an equation is the time
derivative of the number of molecules of a species. The right-hand side is a collection of first or
second order reaction terms between species that contribute to the generation or degradation of
the species on the left-hand side. (B) List of species, their corresponding variable names and
initial number of molecules. (C) List of parameters in the differential equations, and their
corresponding values.

A

(1) &1 = —ky -1 - 2o+ k_y - 23— Kic- Toss - T1 + k_1c - Tags — k1— - T1a7 - X1+ Kk_q— - X336 — Ky - 1 -
Toge + k_1 - Tago — k1 - 1 - Tnas + k1 - X526 — k1 - X1 - Tsoq + Koy - Ts29 — K6 - X1 + kg - Tsa

(2) 9 = —ky - @y - X9 + k-1 - 3 — k120p - T1a2 - T2 + k120 - Ts16 — K120b - T14a - T2 + k_120 - Ts17 +

k122 - w531 - T105 — k122 * T2

(3) i3 = +k1'Il'xg—k_l'133—]{32'133'13499+k'_2'LL’500—k‘g'.733'$3+l€_2'(L’4—]€2':L’3'IL’3+]€_2'.T4—/{321,'
T3 T1a1 +K_ob - T1as — Koy T3+ Trao+K_op - T1a6 — Koy - Traz - T3+ K _oy - D147 — Koy - T3 - Tz + k_op - Ts04 —
Koy - 3 w503 +k_op - T505 — Kop - T3+ Ts06 + kb - Tsor — ko - T3 - o6 +K_o - Tsor — ko T3+ Tso9 + ko T534
4) 7;'4:‘{']{2'%’3'1'3—]{_2'1'4

(

(5) &5 = —kg - x5 - w14 + k_g - 15 + K102 - T330 - T330 — k102 * T5

(6) Te = —kiop - 6 - T16 + k—10 - T10 — K120b - T6 - T157 + K_120 - T518 — K1206 * Tg - T158 + k120 - T519
(7) &7 = +hka - o3 - X120 — k- 27 + ks - 2158 - 29 — k_5 - 27

(8) &g = —ks - g - w14 + k_g - T17 — koa - Tago - Tg + k_g4 - Ta15

(9) &g = —ksp-9-Taoa+k_s5p-Tao3 —ksp- To- Taor +Ek_5p- Tago — ksp- Lo T3gs +k_sp T397 — ksp- Tg - T395 +

sy 2304 —ksp - To- T30+ K5y w391 — K5y g T3go+ K5y T3gg — Ky T T3g6+ k50" T35 — K5y T+ T365+
F_sp- 2364 — ksp - To- X383+ ks T382 — Ky Lo T3z + K5y 379 — Ksy - o Tarr+k_sy- U376 — sy g Ta7a+
Fk_sp- 2373 —ksp- 2o X371+ ks 2370 — ks o X368+ ks U367 — Ksp - o Taea +k_sp- U361 — Ky g T35+
F_sp- 358 — ks o T323+k_5p T390 — k5 g 300 +h_s5p-T319— K5 To - T317+k_5y-T316 — K5 To- T314+K 51
T313— k5 To - T311+k_55T310 — K529 X308 +k_s56"T307 — K59 U305 +k_5p- T304 — k5 Tg-T302+k_5 301 —
ks-wg- 2930+ k_sp-Toa2 — ks Tg- Tosg+k_sy-Tos1 — ks - To- Toz7+k_sp-Tos0 — ks Tg - Tos7 +k_5 Tos0 — k5
Tg-Tose+h_s5p°Tasg— ks Lo Toss+k_sp Toss — ks To* Tosg+k_5p-Tos1 — ks To - Toar+k_5p° Tas50 — K5+ Tg-
Toa6+K_sp Toa9—K5-Tg-Taz0+k_sp-Ta33— ks Lo L9 +k_s5p T30 — ks Tg-Taog+k_sy-To31 — K5+ Tg- L9 +
k_sp- 2904 —ks5-Tg-Tan0+k_s5p 23— k5 L9 To19+k_5p-To02 — k5 Tg-To12+k_5pTa15— k5 Tg-To11 +k_s5p-
To14— ks g Toro+K_sp- To13 — ks Tg - 203+ k_5p° Too6 — k5 - Tg - Topz + k56 T205 — k5 - g - Tog1 +K_s5p-
Tooa — ks To Trga+k_s5p-Tr97 — ks To- T193+K_s5p°T196 — k5 To* Tr92+K_s5p° T195 — ks Teg  To+h_5°Tos —
ks xg-Ter+k_5 Toz— ks L9 Tec+k_5-Toa — k5o Tes+k_5-T91 — k5 Tg-To1 +k_5-Tgo— ks Tg Lo+
k_s5-wg9—ks 118 T9+k_5-T7—ks-Tg-T19+k_5-T88 — ks To+k_¢-T19—ke T9+k_¢ 119k 9+ k_s-
11719—k‘6'5139“—]?76'1’19—k‘6'l’g—i—k’fﬁ'1’19—k’6'.I’g—i—k’fﬁ'.Ilg—k’6'.Ig“‘k’fﬁ'.Ilg—k6'$9+k76'$19—/€6'$9+
k_¢-119—ke x9+k_¢-T19— ke To+k_¢ 119~k T9+k_¢ 119~k T9+k_¢ 19— kep To+k_gp T19—
koo xo+k_ep w19—kep To+k_ep w19 —Kep To+k_epT19—ke Lo +k_6-T19—kep To+k_gyT19—kep w9+
k_ep-x19—kep To+k_ep 19— kep To+k_ep-T19— k7 w9tk _7-119—k7-T9+k_7 19— k7 W9+ E_7-T19—
kr-xg+k_7-x19—k7-29+k_7-219—k7-T9+k_7-T19—k7-T9+k_7-219—k7-T9+k_7-T19—k7-T9+k_7-T19
(10) &19 = —ko - @10 T10+k_o- 211 — ko - T10- 10+ k—2- T11 — kap - T10 - 155 + K_op - T150 — kop - T10 -
T1s5a +k_2p - T160 — Kov - T10 - T156 + K_2p - T161 + K10 * Te - T16 — K10 - T10 + K106 * T530 * T16 — K10 * T10
(11) @11 = +ky - @10 - 10 — k—2 - 11 — Kos - ago - T11 + k—95 - Ta15

(12) @19 = —ka-2o3-T1o+ Kk g7 — ks o512+ k_a-Tgs — Ky Tor- 1o+ -89 — Ky Tog-T12+k_g-
Too—ky T34 T1o+k_4 X1 — Ky T35 W12tk g Tgo— Ky 36 T1oHhk_ g To3— Ky T3 Tiotk_g Tog—kap-
T189T12+k_4-T195 —Kap Tr90 - Tr2+h_a-T196 —KapTro1 - T12+h_a-T197 — Ky 198 T12+ kg Toos — kap-
T199-T12+K_4-To05 —Kap Too0 T12+K_a-Ta06 — Ky Too7 - T12+k_4-To13 —Kap - To0g - T12+ ks To14 — Kap-
P09 T12+k_4-To15—Kap To16- T12+K_a-Taog —KayTor7-T1o+hk_g- ooz — Ky 18- T12+ kg Toos — kap-
L2512+ K_g-To31 — kap - Tao6 - 1o +K_y-Togo — Ky - Too7 - T2 +h_y - Tazs — Kap - Touz - T12 +k_g - Tog9 —
Kap-Tosa w12 +k_4 To50—kKay Toss  Tio+ ks Tos1 — Ky Tosa 1o+ k_y-Tosg— kg o553 T12+Kk_y- o9 —
k4 xos54-T1o+k_gToso — Ky Toza - T12+k_y4-Tos0—kap - Tazs  T1o+k_g Toa1 — Kap Toze - T1o+ kg Togr —
k4b'$300'$12+k74'$301_k4b'$303'$12+k74'$3045_k4b'$306'$12+k74'$307_k4b'$309'x12+k74'$310_



Fap w312 T120+k_yg-T313—kap 315 T12+k_y-T316 —Kap U318 T12+h_a-T319 —Kap U301 - T12+h_g T30 —
Fap- 357012 +k_4-T358 —Kap 360 T12+k_4-T361 —Kap U366 T12+Kk_a-T367 — Kap U369 T12+K_4-T370 —
Fap-w3ro-T10+k_g 373 —kap w375 T1o+k_g T376— Fap U378 T1o+ Ky X379 — kap- 381 12+ Ky T3z0 —
Fap w363 T12+k_4 364 — Ky w384 T1o+k_y 385 — Fap T3g7-T1o+K_y 388 — kap- T390 T12+K_4 391 —
Fap- 393 T12+k_4 394 — kap - T396 - T12+k_4g- T397 — kap - 399 T12 +K_4 Ta00 — Kap Ta02 - T12+K_4-Ta03
(13) T4 = —kgy - T162 - T1a + k_gp - T165 — Ksp - T163 - T14 + F_gp - T166 — Ky - T16a - T14 + k_gp - T167 —
kg xg w4+ kg 217 — kg x5 014+ kg w15 — kg Tiag - Tia +k_g - w151 — Ky - Tiag - w1 + k_gy
T1s2 — ksp - T150 - T1a + K_gy - 153 — kg - T14 - T3gs + k_g - T3a1 — kg - T14 - W336 + k_g - T3aq — kg - 714 -
X337 + Kk g X343 — kg - w14 - U338 + k_g - T34 — kg - Tago - 14 + k_g - Togy — kg - Tagg - 14 + k_g - Togy
(14) P15 = +hkg x5 014 —k_g 015 — ki Tao - T15 + k_63 - Ta3 — Koo - 131 - T15 + K_op - T30 — kg - 115 -
XT38 + k_32 - T35 — k3q - W15 - T30 + k34 - Tos — k37 - T15 - Tyo + k37 - W33 — k37 - X15 - Tzg + k37 T3
(15) @16 = =Ko - 6 - T16 + k—10 - T10 — K10 - T530 - T16 + k—10 - T10

(16) Ty = +kg a8 w14 —k_g w17 — k16 T17 Tog +k_g3 - T1g — kog - 31 - T17 + k_92 - T3 — k3o - 117 -
T3 + k_32 - Tee — kiza - 17 - T30 + k34 - T19 — K3y - W17 - Ty + k37 - Tea — kay - w17 - T39 + k_37 - Tes

(17) T1g = —ks - T18 - 9 + k_5 - 7 + ki - T17 - Xog — k_g3 - T18 — k17 - Toa - T18 + k17 - T19 — K11 -
Z103 - T18 + k_101 - T100
(18) j?lg = —]{75'flfg'3719+I€_5'flfgg"‘kﬁ'flfg—]{3_6'3719+]€6'379—]{7_6'1’19—|—]{36'l’9—]{3_6'37194‘]{76'379—

k—G'x19+k6'x9_k—6'3719_'_]{56'xg_k—6'x19+k6'x9_k—6'x19+k6'x9_k—6'x19+k6'x9_k—6'
Tig+ke 19—k _¢ T19+ ke T9—k_¢-T19+ ke w9—k_¢-T19+ ke T9g—k_6-T19+ kep* T9—k_gp - T19+
Ko 19 —k_gp- T19+ kep - Tog — k_6b - T19 + ke - o — k_gp - T19 + ke - 19 — k_g - 119+ Ky - 19 — k_gp - T19 +
Koy w9 —k_gp- 19+ kep - w9 —k_gp - 19+ kep - xo —k_ep- T19+ k7 29 —k_7- 219+ k7 19 —k_7- 219+ K7+
1’9—]{?_7'ZL’19—|—]€7'ZL’9—]{5_7-1’19+k’7'l’9—/{5_7-1’19+k’7'1’9—/{?_7-1’19+k’7'l’9—/{5_7'1’19+k37'l’9—]€_7'
Tyg+kr-wg—k_7 219+ k17 Tos 18 —k_17-T19 — K18+ Tog - T19+ k18- Too — k19 Teg - T19+K_19-T20 —
Koo 271 219+ k_00- w1 — ko1 - W19 - Tog + ko1 - To1 +K3a - 17 T30 — k_34 - W19 — Kea - Tsz - T19 +k_g4 - Tos

(19) @99 = —ks - g - Too + k_5 - Tg9 + k1s - Tag - T19 — k_15 - T20 + K19 - Teg - T19 — k_19 - T2
(20) d91 = —ky - kg - To1 + k_5 - Too + koo - T71 - T19 — K20 - Ta1 + ko1 - T19 - Tag — k_o1 - T
(21) 99 = —ki6-Too-T15+k_g3-Taz— k16 Tao-Tao+k—24-T39g—k16- Tz T33+K_24- T34 —k16-T17- T2+

k_e3 w18 — k16 T2z Teath_24-Tes— K16 Tao T151+Kk_04Taos — k16 T2 T152+Kk_24-T226— K16 Ta2- T153+
k_o4-wo97—Fk16T165° oo+ K _24-Toos— k16 T166 Too+K_24-To29— k16 T167 T2+ K _24-To30— K16 T22-T180+
k_ox- 189 — K16 W22 T181 +K_24- T190 — K16 Too - T1so +h_04-T191 — K16 To2 - T183+K_04- T192 — K16 T22-
Tiga+k_o4 w193 —FK16-Tao-T1g5+h_04 T194 — K16 T2 g7 +K_24-T300 — K16 T2z Tag9 +K_24- 300 — K16
Tog1 T +Fk_63-T312— K16 T293 Too+k_g3-T314— K16 Too - T351 + k24 T357 — k16 T2 U353 +K_04- L350 —
1622 T354+k_24+ X360 — K16 T22* T356 + K24 U362 — K16 T341 - Too + K _g3-T381 — K16 343 Too +K_o4-
383 — k16" T344 Top+K_24-T384 — K16 T346 Tao +K_63° U386 — k35 Toa- Too +k_35- 130+ kze Tos —k_36-T22

(22) @93 = —ky - X3 - 1o+ ka7 + K16 - Too - X15 — k_g3 - Tog — K17 - Toa - Tog + k17 - Tas — k1o -
T103 - Loz + k_101 - Tog — K105 * T3 - Taoe + k_105 - Tas3
(23) Tog = —ki7-Tos- 381 +Kk_17-T3g7 — k17 Toa - T3gg +k_17-T3gg — K17 Xoa - T334 +K_17- 2390 — k17 -

To4 - T3ge + k17" T392 — k17 Tog - T312 +K_17 - T315 — k17 - Tog - X314 +k_17- X317 — K17 - wos - 18 +H k17
19— k17 Tog - Tog+k_17-Tos — K17+ o~ Togs +K_17-Togs — k17 Tos - Tane + k17 Tazs — k17 Tog - Toor +
k_17- 2936 — K17+ Toa - Toog +k_17 - To37 — k17 Toa - Togg + k17 Wa3g — k17 - Wos - Tag0 +Kk_17- Ta39 — Kos -
T4 T34 +Fk_o5 35 — ko5 - Tog- W65+ K _o5 T — Kos - Tos - T189 + k95 T198 — ko5 Tog - T190 + k25 T199 —
Kas - To4-T191 +k_o5- W00 — ko5 - Toa - 192+ K25 Too1 — ka5 - Toa - T193+ k_o5- To02 — ka5 Tos - T1ga+k_o5-
T3 — ka5 * Toa - T300 + k25 - T303 — ko5 - T4 - T302 + k_25 - T305 — Kos - Toa - T360 + k_25 - U366 — Kas - To4 -
T362 + k_o5 T368 — ko5 - o4 - T35y + k25 363 — Kas - Tos - T359 + K25 T365 — k35 - Tog - Too + k_35- T30 —
K6 - o4 +k_36 - o2 — k4o - Toa - 39 +K_40 - X33 — Kea - Tsg - Tog +k_ea - T101 — Kea - T3 - Taa + k_64 - T102
(24) @95 = —ky o5 T1o+k s Tgs+ki7-Toa-Toz—k_17-Tos—K1s-Tog-Tos+K_18-Tar—k19-Tag- To5+k_19°
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To7— koo Tos a3 +k_20 - Tag— ko1 To5- Tos+k_21Tog+ ks T15-T30—Kk_34Tas — Kea Ts9- Tos +k_ea-Tos
(25) T96 = —kis-Tag-Tos+h_18-Tor —K1s To6- T35 +Kk_15T36—K1s- Tas- T19+Kk_15-To0 — K15 Ta6- Tes+
k_18- 267 —Fk18-To6-T198 k18 T207— K18 T26-T199 Tk _18-T208 — K18 T26 T200+ K18 T200 — K18 T26 T201 +
k_18-w210— k18 W26 Too2+K_18-T211 — K18 Ta6-To03+Kk_18-To12— K18 W26 Toza+k_18-Toa3— k18 Ta6- T35+
k_18-@o4s— k18- Ta6-To36+K_18 Toas — k18 Ta6 Uo7+ K _18-Toa6 — K18 Ta6-Tozg +h_18-Tosr — k18 T26 T30+
k_18-wo48— k18 Wa6- 303 +Kk_18-T306 — k18 W26 U305 +k_18-T308 — k18 W26 U315+ Kk _18-T318 — k18 T26-T317+
k_18-w300— k18 Ta6- 366 +h_18-T370— k18 W26 U368 +h_18-T374 — k18 W26 U363+ Kk _18-T360 — K18 T26- 365+
k_18-w371 — k1826 T390tk _18°T396 — K18 W26 T390+ K _18°T398 — k18 W26 387tk _18°T393— k18 T26- 380+
k_18- 395 —Fko1-w315-To6+k_21-T321 — ko1 T317 W26 +k_21-T323— ko1 T303 Ta6+K_21 7309 — k21305 Ta6+
k_o1-w311 —ko1-Tee Tos+K_o1-Tes— ko1 T19- T +K_21-To1 — ka1 T35 Tog+k_o1-T37— ko1 Ta5- Tog+hk_21-
Tog—ko1-T198° Ta6+k_21-T216— K21 T199- Tas+k_21-To17— ko1 T200 Tos+E_o1-T218— ka1 T201 - Tog+K_21 -
To19— ko1 -T202° Tos+K_21- 220 — k21 T203 Tos+E_21-Ta21 — ko1 Ta34- Tos+E_21-Tos0— ka1 Tog5- Tas+K_21-
Tos53— ko1 T236° Tos+K_21-Tosa—ko1 Tas7- Tos+E_21-Toss— ka1 Ta3s Tos+E_21-To56 — ka1 T239 To6+K_21-
Tos7— k91363 Tos+K_21- 375 — ko1 T365° Tos+K_21- 377 — ka1 U366 Tos+E_21-T378 — K21 T36s- Ta6+K_21-
X380 — k21387 Tos+K_21- 399 — k1389 Tos+K_21-Ta01 — K21 T390 Tas+K_21-Ta00 — K21 T392- To6+K_21-
Ta04 — k112 To6  T10a+ K112 Toea — K112 T26 - Tag1 + K112 Tae5 — K112 To6 - Tag2 + K112 T266 — K112 T26 -
Toez+h_112-Toe7 — K112 Ta6- T34 +K_112°Toss — k112 W26 Taos +h_112-T269 — K112 T26 - Taog +E_112° 325
(26) @97 = —ky - To7 - T1o + ks - Tgg + k1 - To6 - Tos — k15 - Tar + Ko - Tog - Tos — k_19 - To7

(27) Tog = —k19-Tog-T3gr+k_19-T303 — K19 Tog T390 +k_19-T396 — k19" Tog - T315+k_19-T318 — k19" Tog -
2303 +k_19°T306 — K19 T35 Tog +k_19°T36 — k19" Tag* Tos +k_19* Tor — k19" T198* Tog + Kk _19-T207 — k19
T199*Tog+k_19°To0s — K19 T200* Tog+k_19°Too9 — K19 Tog - Ta3s+k_19-To43 — k19 W28  Ta35 +Kk_19- Togs —
F1g-wog-wa36+k_19-Tous — k19 Tog* T363 +k_19-T369 — k19* Tag - T366 +Kk_19* T372 — kog - Tog - 41 +K_og"
Ty2 — k113 Tog Troa+ K113 To6s — K113 T2g - Tae1 +K_113- g5 — k113 Tog* Toe2 +K_113- Togs — k113 Tog -
Toe3+k_113-Toe7 — k113 Tog T304 +h_113Tass — K113 g Ta05+K_113- Ta69 — k113 Tog - Targ+hk_113° 7325
(28) @99 = —ky - Tog - T12 + ks - Tgo + Koo - Tos - Taz — Koo - Tog + ko1 - a5 - Tog — k_o1 - Tag

(29) @30 = —ksg - a0 T30 +K_33- 38 — kg T15 - T30+ k_34- Tos — kg - T17 - T30+ k_g4 - T19 — Kza - T151 -
T30+ k_34°To34 — K34+ Tis2- T30+ K 34 Ta35 — k34 T153- T30 + Kk _34 - To3e — k34~ T165° T30+ K _34 - Toz7 —
k34166 w30+ K _34°To3s —k3a - T167 T30 +K_34°To39 — k34 Tog1 - T30+ Kk _34-T315 — k34 Tog3- T30 +k_34°
X317 — ki34 U341 T30+ K_34-T3g7 — K34+ T343- 30+ k_34- 0389 — K34 T344- T30+ Kk _34- T390 — K34~ T346° T30+
k_34-x390+ ks Tos-Tog —k_35- 230 — ka1 T30 T33+k_41- T35 — a1 - T30 Tea+k_a1-Te6 — ka1 T30 T1g0+
k_41- 2198 — ka1 - w30 2181 +K_g1-T199 — ka1 - T30 T1so + K41 - T200 — ka1 T30 T183 +K_41- T201 — K41 - 30"
T4 +k_41- W02 — K41 - T30 T185 + k41 To03 — kayr - T30 Tog7 +K_41-T303 — ka1 T30 Tago +K_41 - T305 — Ky -
T30 T351 +K_41T363 — K41 T30 U353+ ka1 T365 — ka1 T30 U354 +K_41-T366 — ka1 - 730" T356 +K_a1-T368
(30) @31 = —koo- 31 T15+K 02 T3o— koo - Ta1 - T17 + ko2 Te3 — Koo - T31 - T151 +K_oop - T171 — koo - 31 -
Tis2+k_oop T172 — Koo 31 - W153+ K90y X173 — Koo 31 - T165 + K _o0p - T17a — Koz - T31 - T166+ K226 T175 —
ko - 31 - T167 + K_oop - T176 — Koo - T31 - Tag1 +K_o9p - Togs — Koo - T31 - Tag3 + k_20p - Togs — Koo * 31 - T3a1 +
k_oop - @347 — koo - 131 - w343+ K0 349 — koo - T31 - T3aa + k02 - T348 — Koo - T31 - T3a6 + k02 T350 — kg -
31 +k_93- w346 — ko3 w31 +k_o3- X346 — Koz - T31 +k_93 - T346 — ka3 - w31 +k_o3- T346 — Koz - x31 +K_o3-
T346 — Koz - T31 +K_23 - U346 — kog - T31 +K_23 - X346 — kog - T31 + Kk _03 - U346 — kiog - T31 + k_23 - U346 — ki -
31 +k_93- w346 — ko3 131 +k_03-T346 — ko3 31 +k_23- 346 — ko331 +k_03-T346 — ko3 T31 +k_23-T346
(31) @30 = +kog - 31 - 15 — k_92 - 32

(32) @33 = —Fki6 - oo - T33 + k_g4 - w34 + K37 - T15 - Xa0 — kg7 - 33 — kay - T30 - 33 + ka1 - T35
(33) @34 = —ky- @34 - 1o+ k_a - Tor + k16 - Loz - T33 — ko4 - T34 — ko5 - Toa - Taa + k_o5 - X35 + K37 -
T15 - T39 — k37 - T34 — K101 - T103 * T34 + K_101 - Ta19

(34) @35 = —ky - w35 - T12 + kg - oo — k1s - Tog - T35 + k_15 - T36 — K19 - T35 - Tog + k19 - T35 — Ko -

T35+ 43 + ko0 T37 — ko1 - T35 - Tog + k_o1 - T37 + Kos - Tos - T34 — k95 T35 + k3o - T15 - T3g — ko3
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T35 + ka1 - T30 - T33 — k_a1 - T35 — Kea - Tsg - T35 + k_ga - To7

(35) @36 = —ky - 36 - T12 + kg - Tog + k1s - Tog - T35 — k18 - T36 + K19 - T35 - Tog — k_19 - T3¢
(36) @37 = —ky - X37 - T12 + kg - Tog + koo - T35 - Taz — k_oo - T3z + ko1 - Tas - Tag — k_21 - T37
(37) T3y = —kao - T15 - T3s + k32 - T35 — k3o - T17 - Tas + k_32 - Tes — K32 - T151 - Tas + k_32 - T198 —

k3o - 2152 - 238 + k_3p - X199 — kizp - T153 - 3g + k32 - Ta00 — K32 T165 - T3s + k_32 - Too1 — K32 - Tig6
XT38 + k_32 - Loz — k3o - 167 - T3z + k_32 - Tooz — K32 - Tog1 - T3g + k_32 - T303 — kizp - Tog3 - T3z + k_3 -
X305 — k3o - X341 - w3 + k_3p - w363 — K32 - X343 - W3g + k_3p - 365 — K32 - U344 - T3g + k_32 - T3e6 — ki -
T346 - T3z + k_32 - T36s + k33 - Tuo - T30 — k_33 - T3z + kuo - Toa - T39g — k_40 - T3g

(38) @39 = +Fki6 - Tag - Tag — ko4 - T39 — K37 - T15 - T39 + kg7 - X34 — kg7 - T17 - X39 + k_g7 - Tgs —
k37 - 2151 - 239 + k_37 - X189 — k37 - T152 - 39 + k_37 - T190 — K37 - T153 - T39 + K_37 - T191 — K37 - T1es
x39 + k_37 - 192 — K37 - 166 - T39 + k_37 - X193 — k37 X167 - T39 + K_37 - T194 — k37 - Tog1 - w39 + k_37 -
300 — ka7 - Togz - w39 + k_37 - w302 — K37 - X341 - W39 + k_37 - w357 — K37 - w343 - T39 + k_37 - T359 — k37 -
T344 - T39 + k_37 - X360 — K37 - T3a6 - W39 + k_37 - U362 — ko - Tog - W39 + k_g0 - T3g

(39) Tg0 = —ki6 - o2 - a0 + K_os - T39 — K33 - 40 - w30 + k_33 - w3g — K3y - T15 - w40 + k_g7 - w33 —
ka7 - w17 - a0 + k_37 - Tes — ka7 - T151 - Tao + k_z7 - T1go — K37 - Tis2 - Tao + kg7 - T1s1 — k37 - Tis3
Ty + k_37 - 180 — K37 - 165 - Tao + k37 - X183 — k37 - X166 - Tao + K_37 - T1ga — k37 Tier - Tao + k37
T185 — k37 - Togr - a0 + k_37 - Tag7 — k37 - Togy - a0 + k_37 - Wagg — K37 - w341 - Tao + K_37 - T351 — k37 -
X343 Tao + k_37 - T353 — K37 - T344 - Tao + k_37 - U354 — k37 - T3a6 + Tao + K_37 - T356

(40) T41 = —kos - Tog - Ta1 + k_og - Tag — Kog - Teg - Ta1 + k_og - T70 — Kag - Tu1 - Taa + Kk_u3 - Tag —
Fag - 41 - Tgq + k_y3 - 73

(41) Typ = +kog - Tog - W41 — k_og - Tuo + kg - 43 - Tus — ko9 - Tao

(42) Ty3 = —koo 43366+ K _20° T378 — Koo 43 U363+ K20 T375 — koo T34 Tuz+K_20- Tas2 — koo T235
T43+k_20Ta53 — koo T236 - Tag+K_20°Tosa — koo Tos - Tag+Fk_o0- o9 — koo T35 Ta3+k_o0- T37 — koo Ty3-
T198+k_20°T216 — Koo Ta3-T199+ k20" To17 — k20 T4z 200 +K_20T218 — k2o 43 X303+ K _20" 309 — K20
T315 - T43+k_20 - T321 — K20 - T390 - Taz +K_20 " Ta02 — Koo - T387  Ta3 +k_20 - T399 — Kog - W43 - L5 +k_29- Ta2

(43) T4g = —kag - Tag - Tro + k_ao - X7z — Kag - Taa - Tas + k_ag - Tag — Kag - Ta1 - Taa + Kk_u3 - Tag —
Fag - Ta1 - Taq + k_y3 - 273
(44) Z45 = —kog - Tuz - Tus +k_09- Tao —Kao - Tag - Tas +k_a2 - Tag — kaa - Taz - Tas + k_50 - Tyg — Kaa - Tag -

Tys + k52 T50 — ka5 - Tag - a5 + k_s5 - Tag — kur - Ts1 - Tas + k_y7 - T50 — K114 - Tagr - Tas + k114 - Turo
(45) Ty6 = +hag - Tag - Ty5 — K_yp - Tye + K3 - T4y - Tyg — k_y3 - Tye

(46) Ty = —kKag - Taz - Tgo + K_so - T7a — Kaa - Tay - Tas + K52 - Tag — Kag - Ta7 - Tz + ka9 - Tsa —
Fag - a7 - 53 + ka9 - 79

(47) Tyg = +hyy - Tay - Tas — k52 Tyg + ka5 - Tag - Tys — K45 - Tag

(48) dy9 = —kaa - Tag - Tus + k52 - 50 — Kus - Tag - Tas + k_u5 - Tag — kag - Tug - T3 + k_g9 - T52 —
kso - w53+ Tag + k_50 - T54

(49) @50 = +Fkaa - Tag - Tas — k52 - T50 + ka7 - T51 - Ta5 — ka7 - 50

(50) @51 = —kar - T51 - Tas + ka7 - Tso — kus - Ts1 - Tsz + k_ug - X5 — Ksg - W55 - X5y + kg - 56 —
s - w51 - 257 + k_ya - 58 — kisg - Ts1 - 7 + k53 - Ts6 — K55 - Tsg - Ts1 + K55 - Tsg

(51) @5y = +kys - w51 - Tsz — k_sg - Tz + Kag - Tug - T53 — k_y9 - T52

(52) X53 = —kag - Ty7 - T3 + k_ug - T7g — kug - Ts1 - Tz + K_ug - Tso — Kug - Tag - T3 + ka9 - Tsp —
Fag - Ta7 - 53 + ka9 - T54 — Kag - a7 - T3 + k_a9 - W79 — kag - T75 - Ts3 + k_a9 - T7g — ko - T3 - Tys +
k_50 279 — k5o - 53 - Tag + k_50 - T4

(53) @54 = +kag - a7 - T53 — k_a9 - T5a + k5o - T53 - Tag — k_50 - 5y

(54) @55 = —ks2 - Ts5 - Ts1 + k—aa - 56 — Ksg - T55 - D77 + k_ga - T30 — K57 - Tss - Teo + k57 - Tg2 —
ks7 - w55+ x60 + k_57 - g5

(55) Ts6 = +kso - Tss - Ts1 — k_ga - Tse + k3 - 51 - Ty — k_53 * Ts6
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(56) @57 = —ks2 - T51 - Ty + k—aa - Tsg — Ksg - 51 - o7 + k_s3 - Ts6 — ka7 - Ts7 - Teo + k57 - Tg1 —
kss - weo + T57 + k_58 * Tea

(57) @58 = +kso - 51 - T57 — k_ag - Tsg + kss - Ts9 - 51 — K55 - Tss

(58) T59 = —ks5-T59-T51+K_55-T58— K56 T59 Teo+ K56 Te1 — Kea~ T59 - Tas +Kk_6a-Tos — ke Tsg- T35+
k_64- g7 — ks 59 Tos+k_g4-T101 —Kes* T59° Tog+k_g5-To5 — Kes - T59- Tar9+k_g5-Tor —Kes - Ts9- T103+
Fk_65- 1101 — K110 59" Tage +K_110-Ta31 — k110" T50* Taas +Kk_110 Ta33 — K110 T59 - Tas6 + k110" T35 —K110°
Tsg- Taar+K_110-Tazs — k110" T50* Tasa +Kk_110" Tara — k110 Ts9 Tasr +Kk_110* Tarr — K110 T59* Tao +k_110-
Ta80 — k111 Ts9 Tagr + K111 Tazr — K111 Ts9 - Tago + k111 Tara— k111 Ts9 - Tar0+K_111-Tazg — K111 Tsg -
Ta09+k_111-Tazs — k11159 Tazo+K_111°Ta33 — k111 Ts9 Tags +h_111-Taz1 — K111 Ts9 - Tagr +E_111° a0
(59) 60 = —ks6- 59 Te0+ k56" T61 — K6~ L83 Teo+k—56-Tsa — K57+ L1 Teo+k—57-T8a — k57 Ts7- Te0+
k_s7-261—Fks7-Ts55°Teo+k_57"Te2— k57 T55-Teo+k_57-Ts5—kss  Teo  Tsr+k_58-Te2— k58 Teo* Te1 +h_58°
g5 — ko Teo+k_60-Ts1— ke Teo+k_e0" T81 — k6o Teo+k—_60Ts1—Keo* Teo+k_e0" 31— k6o Teo+k—_go-
281 — k6o Teo+k_60-Ts1— ke Teo+k_e0" T81 — k6o Teo+k_60Ts1—Keo* Teo+k_60"T31 — ke Teo+k—_go-
281 — ko Teo + K _60" Ts1— k6o Teo +K—60- Ts1 — k6o Teo+k—c0-T31 — Keon - Teo + Kk _60n* Ta1 — Keop * Teo +
k606" 81— Ko - Lo +K_60n- L1 — Keon* Teo+k—c0° T81 —keob* Teo+E_60" 81— Keon* Teo+k—60- Ts1 —Keop*
Teo+k_60-Ts1— Keon* Teo+k_60°Ts1 —keop* Teo+k—_60" Ts1 — Keop* Teo+Kk_60* 81— Keop* Teo+k_¢0° Tg1 —
Keob - Teo+k_60" 81 — keon - Teo+k_e0" T81 — Keon* Teo+Kk_60"Ts1 — Keop * Lo +k_60° Ts1 — Keop - Lo +F_60°
281 — Koo T60 + k60" T81 — Koo * 60 Tk _60° T81 — Keow " Teo Tk —60° T81 — Keop* Teo Tk —60° T81 — Keob* Teo +
k60" 81 —Keop - T60+k_60° T81 — K60 Teo +K—60° Te1 —Keon* Teo +K_60° Te1 —Keon* Teo +Kk_60* 81 —Keop*
Teo+k_60-Ts1— Keon* Teo+k_60"Ts1 —keon* Teo+k—60" Ts1 — Keop* Teo+Kk_60* 81— Keop* Teo+k_¢0° Tg1 —
Keob - Teo+k_60" 81 — Keon - Teo+k_60" Ta1 — Keon - Teo+E_60" Ta1 — Keop * Lo +F—60" Ta1 — Keop - 6o +F—60°
w81 —keob - T60+K—60" T81 — Koo Teo +K—60" T81 —Keob * T60 +K—60" T81 —Keoc * T6o +K—60" T81 —Keoe * Teo +
k_60° 81 —keoc - T60+ K —60"T81 — k6o 60 +K—60" Ts1 — k6o Teo +K—60* 81 —Keoe Teo +K—60* 81 — Ko
Teo+k_60-Ts1— Keoc Teo+K_60"T81 — k6o Teo+k—c0" Ts1 — Keoc T6o+K—60*Ts81 — Keoc* Teo+k—e0" Ta1 —
K6ocTeo+k_60"Ts1 — keoc* Teo+k_e0"Ts1 — Keoe Teo+Ek_60"Ts1 — Keoc Teo+k_60° Ts1 — Keoe* Teo+F_60°
281 — Keoe oo+ k60 81 — Koo " Teo +K_60" Ts1 — Keoc* Teo +k_60° T81 — Keoe  Teo + k60 81 — K61 Teo +
k_e1- 181 —kean - Teo+k 606" 81— Kean* Teo+K_60° 81— Kean* Teo +k—60b* Ts1— Ke2n* Teo+k—6op- Ts1 —Ke2p:
Teo+k_60b" 81— Kean* Teo+E_sop Ta1 — ke Teo+k—_60b* 1 — Keap Teo+K_e0n Ta1 — Ke2n* Teo+K_60b* Ts1

(60) Te1 = +kse + Tsg - Teo — k56 - Te1 + K57 - 57 - o — k57 * Ten

(61) Te2 = +ks7 - Tss - Teo — k_s7 - Te2 + ks - Teo + Ty — k_ss - T2

(62) @63 = +kag - w31 - T17 — k_92 - g3

(63) Tes = —ki6 - Too - Tes + k_o4 - Tgs + kay - D17 - Tao — k37 - Tea — ka1 - T30 - Tes + K_41 - Teg
(64) T65 = —ks - Tg - o5 + ks - Tor + K16 - Ta2 - Tea — ko4 - Tes — Ko - Toa - Tes + k_o5 - Tes + ka7 -
T17 - T39 — k37 - Te5 — K101 - T103 * Tes + K_101 - Ta20

(65) @66 = —ks - Tg - Te + ks - To2 — k18 - Tag - Tee + k—18 - Ter — K19 - Tes - Teg + k_19 - Ter — koo -

T71 - Teg + ko0 Teg — ka1 - Tes - Tog + K_21 - Teg + Kos + Tos - Tes — k25 Tee + ko - T17 - T3g — k_32 -
T + ka1 - T30 - Teg — K41 - Tee — Kea - T3 - Tes + k_64a * Tog

(66) Ty = —ks - g - Ter + k_5 - Toz + kig - Tag - Tes — k_18 - Te7 + K19 - Tes - Teg — k—19 - Te7r
(67) dgs = —ks - Tes - To + k_5 - Tog + koo - T71 - Teg — k_20 - Tes + ka1 - Tes - Tos — k_21 - Tes
(68) T = —Fk19-Te9- Tago+k_19-T305 —K19-Te9- T390 +Kk_19-T398 — K19 Te9 T317+K_19° T320 — k19" T9-

2305 +k_19" T308 — K19 Te6 * Teg + k19" Te7 — k19 Teo* T19+k_19- Too — k19" T201 - Teg +K_19-T210 — k19 -
To02°Teg+k_19°To11 — k19 T203 Teg +k_19-T212 — K19 Ta37- Teo+E_19-Toa6 — K19 T238 - Teg+k_19-Toa7 —
k19 To39- o9 +k_19°Toug— k19 Te9 T365+k_19°T371 — K19 Teg T368+ K _19°T37a — Kog Teg Ta1 +k_08T70
(69) 70 = +kos - Teg - Ta1 — k_os - T70 + kag - 71 - T72 — Kk_29 - Z70

(70) T71 = —koo 71 T3e8+ k20 T380 — Koo T71 - T365+ k20 T377 — Koo T71 - Tagr +k_20 Tas5 — koo 71 -
To3g +k_20" Tase — koo T71 - Tazg +k_20" Tas7 — koo - T71 - T19 +Kk_20 - To1 — koo - T71 - Tee + k20 - Teg — koo -
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T71 - To01 +K_20° To19 — koo T71 - Ta02 +k_20 Ta20 — koo T71 - Ta03+K_20 T221 — Koo T71 - 305+ k20 T311 —
Koo+ 317271 +k_20- T303 — koo T392- T71 +K_00 Ta04 — Koo T389 T71 +K_20" Tao1 — ko9 T71 - Tra+k_29-T70
(71) T7p = —kog Ty - T7o+K_99-T70 — Kag - Was - Tro+K_y2 - T73 — kag - 7o Tys + k52 Trg — kg - Ty7
7o+ k5o w74 — Kus - Trs - Tro + k_as - Try — Kz - Tqo - Tpr kg7 - Tre — K114 - Tagr - Tro + K114 - Tusy
(72) T73 = +hyg - Tag - T2 — K_yp - X7z + Ky3 - T4y - Tyy — k_y3 - T73
(73) T74 = +hys - Tag - 072 — K_sp - Tyg + Kys - W5 - Tp — k_ys - Ty
(74) T7s = —kys - Trp - Trs + Kosp - Tre — Kus - 75 - o+ k_ys - oy — Kug - Tys - w53 + kg9 - 7 —
kso - w53+ 75 + k_50 * T79
(75) @76 = +kaa - T2 - T75 — k52 - X6 + Kaz - T72 - w77 — ka7 - 76
(76) @77 = —kar - T72 - T77 + ka7 - 76 — Kug - 77 - T53 + k_ug - X7 — ks - Tss - Ty + k_gq - Tgo —
ks - w77 - 281 + kg4 - Tgo — kg - T81 - rr + k53 - w80 — K5 - Tgg - T7r + k55 - Tso

) T78 = +kyg - Tr7 - 53 — K_yg - T7g + kg - W75 - X5z — k_49 - T7g
(78) @79 = +kag - Ta7 - 53 — k_a9 - T79 + kso - T53 - T75 — k50 - 79

) @80 = +kso - 55 - T77 — k_as - Tgo + ksg - Ts1 - Trr — Kk_s3 - g0
(80) Tg1 = —kso- 7781 +K_sa-Tso—Ksg-Tg1 - Tr7+Kk_53- 080 — K57+ Ts1 - Tgo+ k57 T84 — ks Teo - Ts1 +
k_s8- w85+ k6o Teo — k60 Ts1+ k6o Teo—k_60* Ts1+ ke Teo — k60" Ts1+keo* Teo— Kk _60* Ts1+Keo* Teo —
k_60° w81+ k6o Teo — k60 Ts1+ koo Teo—k_60* Ts1+ ke Teo —k_c0" Ts1+keo* Teo—k_60* Ts1+Keo* Teo —
k_60-x81+ke0 L0 —k—_60T81+keo* Teo—F_60°Ts1+Keo Teo—k_60 81+ Keon* 6o — K —60b° Ts1+Keop* Teo —
k _606* 81+ Keon* o — Kk —60b* Ts1+Keon Teo — k60 Ts1 +keon* Teo — k60" T81+Keon* Lo — k60 Ts1+Keop*
Teo —k_60*Ts1+ Keon* oo — K _60" T81 +keov* Teo — k—60 Ts1+ Keon* Teo — k60 T81 +keop* Teo — k60 Tg1 +
Keob - 260 —k—e0- 781+ Keon - 6o — k—60"T81 +Keon - T6o — k—60" T81 +Keop* T6o — F—60" Ta1 +Keop* 60— F—60"
281 +keob Teo — K —60 " T81 +Keob* Teo —k—60 " T81 +keob* Teo —k—60 " Ts1 +keob* Teo —k—60 " Te1 +keob* Teo —
k_60" 81+ k6o Teo —F—60" T81 +keob* Teo —k—60" T81 +Keob* Teo —k—60 " T81 +keob* Teo —k—60 " Tg1 +Keop
Teo — k60 Ts1+ Keon - Teo —k—60" T81 +keob* Teo — k—60 - Ts1+ Keon - Teo — k—60" T81 +keob* Teo — k-0 Tg1 +
Keob 260 —k—60- 81+ Keon* Teo —k—60"Ts1 +Keon* 6o — k—60" T81 +Keop* 6o — k—60° T81 +Keop* Lo —k—60°
281 +keob " Teo — K —60° T81 + Koo Teo —K—60° Te1 +kKeob* Teo — k—60* Te1 + Koo Teo — K—60* T1 + Koo Teo —
k60" 81+ keoc Teo —k—60° T81 +keoc " Teo — K —60° T81 +keoc* Teo — K —60* Te1 +Keoc Teo —k—60* Te1 +Keoc*
Teo —k_60* T81+ Keoc oo —k_60" T81 +keoc Teo — k60 Ts1+Keoe Teo —k—60° T81 + kKoo Teo — k60 Ts1 +
F6oc 260 —k—e0- 81+ Keoc 6o —k—60T81 +Keoc 6o —F—60"Ta1 +Keoc 6o —F—60" Ta1 +Keoc 6o —F—60"
281 +Keoc 6o — k60 - Ts1+keoc Teo — k—60" T81 + Keoc* Teo — k—60 - T81 +Keoe * Teo — k—60 - Ts1 + kg1 Teo —
k_61- 281+ keon-T60 —k—e0b° 31 +Ke2n* Teo —k—con - Ta1 +Kean Teo — k606" Ts1+Ke2n* 6o — k—cop Te1+FKe2n
Teo —k_e0b" T81+Keap Teo — k—e0b° T81+Ke2n Teo — K —_e0b° Te1+Ke2n Teo — k606 T81+Ke2n Teo — k605" T31
(81) dgo = +kso - w77 - w81 — k_aa - Tgo + ks - Ts3 - 77 — kps - g2
(82) dg3 = —ks5-ws3-Tr7+K_55-Tso — K6~ L83 Teo+ k56 Tsa —Kea~ T3+ T19-+k_64- Tog — Kea - T3~ Te6+
k_64- w98 — ks 83 Toa+k_6a-T102— ke Ts3  T100+K_e5°Tos — ke Tsg* Taoo+K_g5° Tog — ke Ts3- T103+
k_e5 7102 — k110" T83 - Tage +K_110"Ta32 — k11083 Taas +Kk_110"Taza — k110 Ts3* Taas +hk_110-Tagr —K110-
283 Taar+k_110"Ta40 — k110" 083" Tasa+k_110-Tazs — K110 Ts3 - Tas7+K_110° Tars — k110 83 Tas0 k110
Ty81— k111083 Ta91 +K_111° Tars — K111 - T3 Tago+ K111 Tars — k11183 Taro+K_111 - Tago — K111 a3
Ta09+K_111-Tag7 — k111 Ts3 - Tago+ K111 Taza — K111 083 Tugg + k111 Taz2 — K111 Ts3 - Tagr Hh_111 Tus1
(83) dgq = +ks6 - 83 - Teo — k56 - Tsa + ks7 - Ts1 - To — k57 - Tsa
(84) dg5 = +ks7 - 55 - Teo — k_57 - Ts5 + ksg - Teo - Tg1 — Kk—ss - Ts5
(85) Tg7 = —KkogTg7 Tgr+k_96° Tagg — Kge Ta7 - Tsr+k_g6- Tagg — k102" Ta7 T330+Kk_102° T148 — K103 Ts7
T141+k 103 Toga — k103 Ts7- T331 +h_103° 335 — K103 Te7 T332+ Kk _103- T336 — k103 T87 - T502 + k103" T500
(86) dgs = +ky- To5 - T12 — k_y - Tgg + ks - Tg - T19 — k_5 - Tss
(87) dgg = +kys - Tor - T12 — kg - Tgg + k5 - Tg - oo — k_5 - Tsg
(88) dgg = +kys - Tog - 12 — ks - Tgo + k5 - Tg - T — k_5 - Too
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(89) g1 = +kys- T34 - T12 — kg - Tg1 + k5 - g - Tgs — ks - Ton

(90) Tgy = +ky - w35 W12 — k_y - Tgo + ks - g - Tg6 — k_5 - Tgo

(91) @93 = +ky - T36 - T12 — k_y - To3 + k5 - 19 - Te7 — k_5 - T3

(92) @gy = +ky - 37 - 12 — k_y - Tos + K5 - Teg - Tg — k_5 - Ty

(93) To5 = +kes - Tsg - Tos — k_ea - Tos + Kes - Tsg - Tog — kg5 * Tos

(94) @96 = +Fkea - T3 - T19 — k_ga - Tos + Kes - Ts3 - T100 — F—65 * Tos
(95) Tg7 = +kes - Tsg - T35 — k_pa - Tor + Kes - Ts9 - Ta19 — kg5 - Tor
(96) @9 = +Fkea - Ts3 - Teg — k_ga - Tog + ks - T3 - Tago — kg5 - Tog
(97) @99 = —kes - 59 - Tgg + k_g5 - L5 + K101 - T103 - T2z — k101 - Too
(98) T100 = —Kes * Tg3 - T100 + K_65 * Tos + K101 * T103 - T18 — K_101 * T100
(99) T101 = +FKea - Tsg - Tog — k_ga - T101 + Kes - Tsg - T103 — k—g5 - T101
(100) Tr02 = +hkes - T3 - Toa — kg4 - T102 + Kes - T3 - T103 — k65 * T102
(101) @103 = —Fkes - Ty - T103 + k—65 - T101 — K5 - T3 - T103 + k—65 - T102 — K101 - T103 - T23 + k101 -

Tgg — K101 - T103 - T18 + k—101 - T100 — K101 - T103 - T34 + K_101 - Ta19 — K101 - T103 - Tes + k_101 - Ta20
(102) @101 = +Ke - Tos7 - Tags — k—66 - 104 — Kes - T104 - T106 + k—6s * Taas — K106b - Taaa - T104 + K—1065 -
Tyas — k112 - Tog - Troa + k_112 - Toss — K113 - Tog - Troa + k_113 - Toes

(103) T105 = —Fki122 - Ta27 - T105 + k_122 - T130 — K122 - Ta28 - T105 + k122 T131 — K122 - Tazg - T105 + K122
T132 — K122 T436* T105 + k—122 - T133 — K122 T439 - T105 + K122 T134 — K122 Taaz - T105 + k122 - T135 — K122
Ty83-T105 + K122 T136 — K123 Taas - T105 +Kk_123 T130 — K123 Taa6 - T105 +Kk_123° T131 — K123 Taar - T105 +
k_123-T132 — K123 454 T105 + K123 T133 — k123 Tas7 - T105 + K123 T134 — K123 Ta60 - T105 +K_123 T135 —
K123 0486 T105 +K_123 T136 — K122 - U531 - T105 + K122 T2 — K122m - U532 - T105 + K122 T524 + K124 - 532 —
k_124 @105 + K124 U532 — k124 - T105 + K124 - Ts32 — k124 - T105 + K124 - T3z — k_124 - T105 + K124 - T532 —
k_124 @105 + K124 T532 — k124 - T105 + K124 - Ts32 — k_124 - T105 + K124 - T30 — k_124 - T105 + K124 - T532 —
k_124-105 K124 W53 — k124 T105 + K124 T532 — k124 T105+ K124 T30 — K _124-T105+ K124 T530 —k_124°
T105+ K124 T532 — k124 T105+ K124 U532 — K124 T105 + K124 T532 — k124 - T105 + K124 Ts32 — k124" T105
(104) T106 = —kes * T106 * Ta05 + K_68b * Ta53 — Kes * T106 * T324 + K68 * Taz2 — Kes * T104 * T106 + k68 -
T448 — K6 - T106 * Ta61 + K_68 * Taa9 — K68 * T106 * Tae2 + K_68 * Tas0 — Kes * T106 * To63 + k68 - Tas1 — Kes -
T106 - T453 + K_68b * Tas7 — Kes * T106 * Ta7 + K_68b - Ta68 — Kes * T106 * Taes + K_68b * Ta69 — Kes * T106 *
T469 + Kk_68b - Ta70 — K6s * 106 * Ta70 + K68 * Tar1 — K69 - T106 - T107 + F_69 - T108 — K69 - T106 - T112 + k69 -
T495 — k76 - T109 - T106 + K—76 - T111 — K109 * T106 * Targ + k109 - Tas2 — K109 * T106 * Ta61 + Kk—109 - T462

(105) &107 = —Fkeg - T106 - T107 + k=69 - T108 — K75 T107 - T113 + k—75 - T114

(106) &108 = +keo - T106 - T107 — k—69 - T108 — K70 * T109 * T108 + k—70 - T110

(107) T109 = —kr0 - T109 * Ta95 + k_70 - Ta96 — K70 - T109 - T108 + k70 - T110 — K76 * T109 - T106 + F—76 * T111
(108) T110 = +k70 - T109 - T1os — k—70 * T110 + k71 - T111 - T2 — ko7 - Tho

(109) @111 = —kr1 - @111 - T2 + korr - @110 — K72 - Tagr - T111 + K72 - Tage + k76 - T109 - T106 — k—76 - T111
(110) @112 = —keo - 106 - T112 + k_69 - Tag95 — k71 - X111 - T112 + k—71 - T110 — K73 - T112 - T113 + k73 -
T11a — krs - T2 - T1ag + Koz - Tags

(111) @113 = —kra - Tagr - T113 + k74 - Tags — K73 - T112 - T113 + k73 - T114 — K75 - T107 - T113 + K75 -

T114 — ks - T2 - Tz + K_7s - Ty08
112) @114 = +k7g - 112 - X113 — k73 - X114 + k75 - T1o7 - T113 — k75 - T114

) Ty = —ki— - xy7 -1+ ko1 - w336 + K103 - T1a1 - T1az — k_q03 - T117
) T130 = +k122 - Tag7 - Tios — k122 - T130 + K123 * Taas - Tros — k123 - T130
) T131 = +k122 - Tagg - T1o5 — k122 - T131 + K123 - Taae - Tros — K_123 - T131

116) T132 = +K122 - Tazg - T1o5 — k122 - T132 + K123 * Taar - Tros — k123 - T132
) T133 = +K122 - Taze - Tios — k—122 - T133 + K123 * Tasa - Tros — k123 - T133
) T134 = +k122 - Tazg - T105 — k122 - T134 + K123 - Tus7 - T1os — K_123 - T134
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(119) &135 = +k192 - Taa2 - T105 — k—122 - T135 + K123 - Taeo - T105 — k—123 * T135
(120) @136 = +Fki122 - Tuss - T105 — k—122 - T136 + K123 - Tase - T105 — k—123 * T136

(121) &140 = —kap - T3 - T1a0 + k—a2b - T146 — k2b - T140 - Tagg + Kk—2b - Ta93 — k100 - T140 - Tass5 + K_100 -
T506 — K103 - T141 - T1a0 + k103 - T2ss — K103 * T502 - T140 + K—103 - T510 — K119 - T514 - T140 + K119 - T142
(122) 141 = —kop - T3 - T1a1 + K_op - T1as — Kop - Tag9 - Tia1 + K_gp - Tage — Kos - T141 - Tags + k_gs -

T2 — k103 * g7 - T141 + K103 - Tasa — k103 - T141 - T140 + K103 - Tags — K103 - T141 - T1a3 + k103 - T117 —
K103 - T141 - T503 + K_103 - 513 — K120 - T142 - T1a1 + k120 - T355 — K120 - T141 - Traa + k_120 * Tass
(123) T1a2 = +k119-T514° T1a0 — k—119 - Tra2 — K120 - Tra2 T1a1 + K120 - 355 — k1206 - T1a2* T2+ K120 T516
(124) @143 = —kop - T1a3 - T3 + k—op - T1a7 — Kop - T143 - Tagy + K—op - Taga — Kog - T143 - Tass + k_gg -
T503 — K103 * T141 - T143 + k_103 - 117 — K103 * T502 * T143 + k103 - T511 — K119 - T143 - Ts14 + K_119 - T1a4
(125) T14a = +R119-T143 T4 — k119 T1aa — K120 - 141 T1aa + K120 T3a5 — K120 T1aa - T2+ Kk _120° T517
( ) P15 = +hop - T3 - T141 — K_op - T1as

( ) P46 = +hop - T3 T1g0 — K_op - T146

( ) T4 = +hkop - T1a3 - T3 — k_gp - T1ay

(129) @148 = —ks - T1as - T1a + kg - T151 + K102 - Ta7 - T330 — k_102 - T148

(130) @149 = —Fkgp - T1a9 - T1a + k—sp - T152 + K102 - T330 - T331 — k—102 - T149

( ) T150 = —kgp - T150 - T1a + k_sp - T153 + K102 - T330 - T332 — k_102 - T1s0

( ) T151 = +kg T1ag - T1a —k_g - Ti51 — K16 Tao T151 +K_24 - Toos — koo T31 - T151 +K_o9p - T171 — ko -
T151°T38 +k_ 32 T198 — K34 T151 T30+ K 34 T34 — k37 X151 Tao +K_37-T180 — k37 T151 T30+ K _37-T1g9
(133) T152 = +hgp - T149° T1a—k_gp- T152 — K16 Tao Tiso +K_o04- oo — Koo T31 - Tiso +K_o0p - T172 — Kz
T152-T38 +K_32-T199 — K34 T152- T30 +h_34-To35 — k37 T1s2- Tao+K_37-T181 — k37 - T152- T30+ k_37-T190
(134) T153 = +ksp-T150 T1a —K_gp - T153 — k16 Tao - T153+ K24 Tog7r — koo - T31 - X153+ K90y T173 — K32
T153° 38 +K_32T200 — K34 T153- T30 +K_34-T236 — k37 T153 Tao +k_37-T182 — k37 - T153- U39 +h_37 191
( ) T4 = —kop - T10 - T1s4 + k—2p - T160 — K1ob - T154 - Ts15 + K10 - Tis7 — K15 - T1ss + k15 - Ts515
( ) T155 = —kop - T10 T155 +K_op - T159 — K120 - T157 - T155 + Kk_120 - Taz1 — K120 T155 - T158 + K120 * Ta22
(137) d156 = —Fkap - T10 - T156 + k-2 - T161

( ) T157 = +kiop T154° Ts15 — K_10 - T157 — K120 T157* T155 +Kk_120 - Ta21 — k1200 - T6 - T157 +K_120* T518
( ) T158 = —k120 - 155 - Tiss + K120 - Taz2 — K200 * Te * T1s8 + k_120 - T519

(140) @159 = +kap - T10 - T155 — k—2p - T159 — Kos - Tag0 - T159 + k95 - Ta16

( ) T160 = +hkap - T10 - T1sa — k—2p - T160 — Kos * Tago - T160 + kg5 - Tag1

( ) T161 = +hkap - T10 - T1s6 — k—2b - T161 — Kos * T2go - T161 + K_g5 - Tag2

( ) T162 = —ksp - T162 - T1a + k_gp - T165 — Koa - Tago - T162 + k_ga - Tu16

( ) T163 = —ksp - T163 * T1a + k—_gp - T166 — Koap - T2g0 * T163 + K_ga - Tag1

( ) T16a = —kgp - T16a - T1a + k_sp - T167 — Koap - Tago * T164 + Kk—ga - Togo

( ) T165 = +hgp - T162° T1a—K_sp*T165 — K16 T165 - To2 +K_04 - Toog — koo T31 - T165 +K_o0p T174 — k3o
T165° T38 k32 T201 — K34 T165 T30 +K_34° T3y — k37165 Tao+k_37-T183 — k37 T165° U39+ Kk _37-T192
(147) T166 = kg T163° T1a—k_sp* T166 — K16 T166 - T2z +K_04 - Toog — Koo T31 - T166 +K_o2p - T175 — kzo-
T166° T38 +K_32°T202 — K34 T166 - T30+ K34 T238 — k37 T166° Ta0 +K_37-T184 — K37 - T166 - T39+K_37-T193
(148) T167 = +ksp T164-T1a —K_gp - T167 — k16 T167 oo+ k24 T30 — koo - T31 - T167 + K90y T176 — K32 -
T167°T38 +K_32T203 — K34 T167- T30 +h_34-Ta39g — k37 T167° Tao+K_37-T185 — K37 - T167- T30+ h_37-T104

(149) Typ = +hkao - w31 - Tis1 — koo - 7171
(150) @172 = +Fkaoa - T31 - T152 — k_22p - T172
(151) @173 = +koa - 31 - X153 — k_oop - 173
(152) @174 = +kao - 31 - T165 — K_2p - T174
(153) @175 = +Fkaa - T31 - T166 — k—225 - 175
(154) @176 = +kag - 31 - T167 — k226 - T176
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(155) @180 = —k1e
(156) d151 = —ki6
(157) @150 = —ki
(158) @183 = —kie
(159) @184 = —ki
(160) @155 = —ki6

(161) @159
(162) 2190
(163) 2101
(164) @190 = —ks - g
= —ks- 20

(165) Z193

(166) ,Zi?194 = —]{35 o)

(167) 1’195 - +k4b
(168) 1’196 - +k4b
(169) ZiJ197 — +k’4b
(170) @198 = —kap

* T22
* T22
* 22
)
* 22
)
—kyp - T189 - 12+ k_y - T1g5 + k16 - Moz - T1go — k—24 - T1g9 — ko5 - Tog - Tigg + k5 - T198 +
k37 - w151 - w39 — k_37 -

X180 + k_o4 - T1gg + k37 - T151 - Tao — k37 - 1o — ka1 - T30 - T1so + K_a1 - Tros
@181 + k_o4 - 190 + K37 - Tis2 - a0 — kg7 - Wiy — ka1 - 30 - T1s1 + K_a1 - Tigg
“T1g2 + ko4 - T191 + ka7 - T1s3 - Ta0 — k_37 - T182 — ka1 - 30 - T1g2 + K_41 - T200
" 183 + ko4 - 192 + k37 - X165 - Tao — k37 - T183 — ka1 - T30 - T183 + k_41 - Too1
T84 + ko4 - T193 + k37 - Tie6 * Ta0 — K37 - T1g4 — ka1 - 30 - T1ga + K_41 - Tao2
"T85 + ko4 - T194 + K37 - D167 - Ta0 — k_37 - T1g5 — ka1 - 30 - T1g5 + K_41 - T203

Z189

= —kyp - T190 T12 + ks T196 + k16 - Too - T181 — k_24 - T190 — ko5
k37 - w152 - w39 — k_37 -
= —ky - T191 - T1o + ks X197 + k6 - Too - Tigg — k_o4 - T191 — ko5
ka7 - w153 - w39 — k_37 -
“T92 + k_sp - T1g5 + k16 Tog - T1g3 — k_o4 - T192 — ko5 -
ka7 - w165 - w39 — k_37 -
“ 193 + k_sp - T196 + k16 - Toz - T1gs — ko4 - T193 — ko5 -
k37 - w166 - w39 — k_37 -
“Trga + Kk sy - X197 + K16 - Toz - Tigs — k_o4 - T194 — ko5 -
k37 - w167 - w39 — k_37 -
" T189 * T12 — Kk_4 - T195 + k5 - Tg
190 - T12 — Kk_4 - T196 + k5 - Tg
“T191 - T2 — kg - Tig7 + ks - X9
o8 12+ Kk_y - W04 — K1s - Toe

T190
T191
T192
T193
T194
“T192 — k_5p * T195

- T193 — k_sp  T196
- T194 — k_5p - T197

* T24

* T4

Tog -

Tog -

Taq -

- T190 + k_25

- T191 +Kk_25

T192 + k_o5
T193 + k_25

T194 +k_o5

" T199 +
" To00 +
" To01 +
* T2 +

* To03 +

X198 + k_18 - Too7 — k19 - T198 - Tag + k_19 - Tao7 —

Koo - a3 - X198 + k_20 - T216 — K21 - T19s - Tas + k_21 - T216 + Kas - Taa - T1gg — k_95 - T19s + k2 - T151 -
T3 — k_g32 - T198 + ka1 - T30 - 180 — k_41 - T198

(171) T199 = —Kap - T199 - T12 + kg - Toos — k1s - Tog -
“ To17 — ko1 - T199 - Tag + ko1 - Ta17 + ks

koo - 43 - T199 + k_20

Tag — k_32 - T199 + ka1 - T30 - T181 — K_41 - T199

(172) T200 = —Kap - T200 - T12 + k—_4 - Togs — K13 - Tog
- To18 — ko1 - Tago - Tas + k21 - Ta1s + Kas

Koo - 243 - 2200 + k—_20

T3s — k_g2 - To00 + ka1 - T30 - T182 — k_41 - T200

(173) i’gol = —/{?5 + L9
koo - 271 - 2201 + k_20

- X901 + k_5p - Tooa — K1s - Ta6
- To19 — ko1 - Too1 - Tag + k21 - Ta19 + Kas

- X1 + k_18

T3s — k_g2 - To01 + ka1 - 30 - T183 — k_a1 - Tao1

(174) j?QOQ = —]{35 o)
Koo - 71 - X202 + k—20

“ X902 + k_s5p - Toos — k1s - Toe
- L0 — ko1 - Ta02 - Tag + k_o1 - Tago + ka5

- X902 + Kk_18

Tag — k_32 - T202 + ka1 - T30 - T18a — k_41 - Ton2

(175) ,Zi?203 = —]{35 o)
oo - 271 - 2203 + k_20

- 903 + k_s5p - T206 — k18 - Tog
- To91 — ko1 - To03 - Tag + k21 - Too1 + Kas

- X903 + k_18

T3s — k_g2 - X203 + ka1 - T30 - T185 — k_a1 - T203

T199 + k_18 - To0s — K19 - T199 - Tag + k_19 - Toos —
" T4 - T190 — k_95 - T199 + K32 - T152 -

900 + K_18 - L2090 — K19 - T200 - Tag + k_19 - Ta09 —
“ Toa - Tr91 — K_g5 - a0 + K32 - T1s3 -

- X910 — K19 - Ta01 - Teg + k19 - T210 —
“ Toa - Tr92 — k_g5 - Ta01 + K32 - T16s -

X911 — k19 - Tao2 - Teg + k19 - Ta11 —
“ Tog - T193 — K_o5 - Ta02 + K32 - Ti66 -

- To12 — k19 - Ta03 - Ty + k_19 - Ta12 —
“ Toq - Trga — K_g5 - o3 + Kz - T167 -

(176) Toog = +kap - T19s - T12 — kg - Toos + ks - g - a1 — k_5p - Toou
(177) Zo05 = +kap - T199 - T12 — k—a - Too5 + k5 - Tg - Ta02 — k—s5p - T205
( 8) To06 = +kap - Tooo - T12 — k—4 - Toos + ks - Tg - Tooz — k_5p + Too6
( 9) Togr = —kuap - Too7 - T12 + k_g - To13 + Kig - Tog - Tr9g — k—18 * Too7 + k19 - T198 - Tag — k_19 - ooy
(180) doos = —Fkap - Toos - 12 + k_a - Tora + kis - Tog - X199 — k_18 - Taos + K19 - T199 - Tag — k—19 - Taps
( 81) To09 = —kuap - Toog - T12 + k_g - To15 + Kig - Tag - Taoo — k18 Ta09 + K19 - Taoo - Tag — k_19 - T209
(182) da10 = —k5 - Tg - To10 + k—sp - Ta13 + k15 - Ta6 - Taor — k—1s - T210 + K19 - Tao1 - Teg — k_19 - 210

13



Fio5 - w225
(198) ,Zi?226
105 - w226
(199) j7227
Fio5 - 227
To8

206) $234

- +k‘4b
= +kap - T208
+E4p - 09
—kap - T216

* T218

* T216

+ T218
+ L225

- Ty6 + k_105

= —kup - Ta26

- Ty06 + k_105

= —ky - Too7

“ Ta26 + k_105
= —ks - Tg - T + k_zp -
= —ks - xg - Taz9 + k_5p -
—ks - Tg - T30 + k_sp -

“ X217 ¢
“T1g +k_y - Taoa + koo
Ty - Torg + K_sp - Taga + koo - 71
" Ty + Tooo + K_sp - T3 + koo - 71
" Ty - Too1 + K_sp - Taga + koo - 71

Tig — k_y - 2213 + ks
“T1g — kg - To1a + ks
“T1g — kg - To15 + ks

“T1g + k_a - Togo + koo

Tig + k_y4 - 903 + koo

“T1g — kg - Tooo + ks

“To17 - T12 — K_4 - Togz + ks - Tg

“T1g — kg - Tooy + ks
“T1g+ kg w31 + K6 -
* T427

“X1p+k_y - w30+ kg -
 T428

< T2+ ]f_4

* T429

. 1’9
. 1’9 .
. 1’9 .

. x43 .
. x43 .
. x43 .

.1’9

. 1’9
T22

T22

—Fks5 - g - 2211 + k_sp - Ta14 + k18 - Top - Too2 — k_18 -
—Fks5 - g - 2212 + k_5p - Ta15 + k18 - Top - Tooz — k_18
s L2007 *

- To10 — k_sp -
To11 — k_sp -
To12 — k_sp -
Ti9s — k_20 -
T1g9 — k_g0 -
To00 — k—20

L1 — k90 -

- Tope — k90 -

- T3 — k90 -

- To19 — k_sp -

- To90 — k_sp

- To91 — k_gp -

To31 + k16 - Ties - Tao — ko4 -
To32 + k16 - Tie6 - Tao — ko4 -
To33 + k16 - Tie7 - Tao — ko4 -

= +kap - Toos - T1g — kg - Taz1 + ks - g - Taag — k_sp -
= +kap - Tooe - T12 — Ky - Tazo + k5 - Tg - Tagg — ks -
= +Fkap - Toor - T1g — k4 - Tozz + ks - g - Waz0 — k_sp -
= —kup T34 T12+k_g-Togo + k17 Tos- Taos — k_17- T34 — k18- o6 - Taza +k_18- Toaz — kg~
Tog* o34 +k_19-Taa3 — koo Ta34 - Ta3+k_20- Tosa — ko1 - Tosa - Tag +K_21 - Taso +kza - Tis1 30 —k_34- Ta34

To11 + k1o -
To12 + K19 -

T213
T214
T215
To16 + Koy
To17 + Koy
To1g + ko
To19 + ko1
To20 + ka1
Tog1 + ko
T222
T223
T224

Too2 * Teg — k_19 -
Top3 * Teg — k_19 -
“ X198 - Tog — k_21
“ X199 - Tog — k_21
“ T00 * Tos — k_21
“ 901 * T — k—2
“ T902 * T — k—21
“ T903 * T — k—21

T211
T212

* L216
*T217
* T218
* T219
* T220
* T221

X151 — k_24 - Togs — k17 - Toa - Taos + k17 Toga —
X152 — k_o4 - To96 — K17 - Toa - Taog + k17 - Tazs —

- XTo33 + K16 - Too - T3 — ko4 - Taor — k17 - Toa - Togy + k_17 - Taze —

Toog — k17 - Toa - Toog + k_17 - Xa37

Togg — k17 - Toa - Tagg + k_17 - Tass

T30 — k17 - Toa - Tago + k_17 - Tazg

T231
X232
X233

(207) To3s = —kuap - Tozs T2+ K_y-Togy +Fi7- Tog- Toog — k17 Tozs — k18- Tos Togs + k18 Toas — k19~
Tog - T35 +K_19To44 — Koo - T235 - T4z +k_20 - Tos3 — ka1 - Tass - Tos +Kk_o1 - Tos3 +FKss - T152- T30 —k_34- o35
(208) 936 = —kup - Ta36 - T12+k—a - Toaa + K17 Toa - Toor — k_17- Taze — k1s - Tag - Taze + k18 Taa5 — K19~
Tog - T236 +K_19° Toa5 — Koo To36 - Taz +k_20 - Tasa — k21 To36 - Tos +K_21 - Tosa + K3 T153- T30 —k_34-T236
(209) @937 = —ks5 - o~ Tasr +Kk_sp- Toao + K17 Toa - Tagg — k17 Tag7 — kis - Tog - Togr +Kk_18- Tos6 — k19~
To37 - Teg+K_19Taae — koo T71° Tagr +Kk_00 - Tass — ko1 - T3y Tog +K_21 - Toss +k3a- Tie5- T30 —k_34-T237
(210) @938 = —ks5 - g~ Ta3s + K sy Toa1 + K17 Toa - Tagg — k17 Tags — k1s - Tog - Tozs +Kk_18- Toar — k19~
To38 L9+ K_19Taar — koo T71 - Tags +k_20 " Tase — ka1 - Tosg - Tag +K_21 - Tase +k3a- T166 - T30 — k34 Ta3s
(211) To39 = —ks5-Tg-Tozg +k_s5p Toso + K17 Tos - Tago — k_17- T239 — k18 - Toe Taz9 + k18" Tosg — k19 -
T939° Teg +K_19° Toas — Koo - T71 - Tazg +k_20 - Tos7 — ko1 - Tozg - Tos +K_o1 - Tas7 + K3 T167- T30 —k_34-T239
(212) @940 = +kap - o34 - T12 — k—a - Taao + ks - Tg - Tazr — k_s5p - Taao

(213) @941 = +kap - Tag5 - T12 — kg - Toar + ks - Tg - Tazs — k_sp - Tomy

(214) @940 = +kap - To36 - T12 — k—a - Toaz + ks - Tg - Tazg — k_s5p - Toao

(215) @oa3 = —Fkap - Toa3 - 12 + k_a - Toag + kis - Tog - Toga — k_18 - Toaz + K1g - Tog - Taza — k_19 - Toa3
(216) doaq = —Fkap - Toaa - T2 + k_a - Taso + kis - Tog - Tags — k15 - Toaa + K19 - Tog - Tazs — k19 - Toas
(217) &oas = —Fkap - Toas - T1o + k_a - Tos1 + kis - Tog - Taze — k_18 - Taas + K19 - Tog - Taze — k—19 - Taas
(218) Togs = —ks - Tg - Toas + k_s5p - Toag + K1g - Tog - Tazr — k_18 - Toas + k19 - Tazr - Teg — k—19 - T246
(219) &oa7 = —k5 - Tg - Toar + Kk_pp - Tas0 + Kis - Tag - Tazs — k18 - Toar + K1g - Tass - Teo — k_19 - Toar
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(220) Togg = —ks5 + Tg - Toug + Kk_5p * Tas1 + K1 Tog - 239 — K_18 - Toag + K19 * Tazg - Teg — k_19 * Taug
(221) @949 = +kap - Toaz - T12 — k—a - Toag + ks - Tg - Toag — k—s5p - Taag
(222) do5g = +kap - Toaa - T12 — ks - Tasg + K5 - Tg - Toar — k_sp - Taso
(223) @51 = +kap - Toas - T12 — ks - Tos1 + ks - Ty - Toag — k_pp - Tos1
(224) Tosg = —ky - Tosy - T1o + Ky - Tosg + Koo » T3y - Ty3 — ko0 - a5 + ka1 - Toza - Tag — K21 - Toso
(225) Tos3 = —ky - Tosz - T1a + kg - Tasg + Koo * Tazs - Ty3 — ko0 - 253 + ka1 - Tozs - Tog — K_21 - Tos3
(226) Toss = —ky - Tosg - T1o + kg Toeo + Koo - 236+ Taz — k20 - Tasa + ko1 - Taze - Toe — k21 * Tass
(227) @955 = —ks - g - Toss + Kk_sp - Tasg + Koo - D71 - Doz — k_oo - Toss + ka1 - Tasy - Tos — k_o1 - o535
(228) @956 = —ks - g - Tasg + Kk—sp - Tasg + koo - 71 - Tags — k20 - Tase + ka1 - Tazs - Tag — k—21 - Tase
(229) Zo57 = —ks - g - Tosy + Kk_sp - Tago + Koo - 71 - Tasg — k_o0 - Tas7 + ka1 - Tazg - a6 — k_o1 - Tas7
(230) @958 = +Fky - Tasz - T12 — k—g - Tosg + K5 - g - Tazs — k_s5p - Tass
(231) @opg = +Fka - a5 - T12 — ks - Tasg + K5 - Tg - Tase — k_sp - Tasg
(232) 960 = +ka - Tosa - T12 — ks - Tago + K5 - Tg - Tasy — k_s5p - Tago
(233) Tog1 = +hee * 287 Taas — K_66 - 261 — Kes - T106 * T261 + K68 * Taa9 — K106b * Tad4 * T261 + K _1060 -

- Toe1 + Kk_113 - Tag5
“ X106 * To62 + K_68 * Ta50 — K106b * Taaa - T262 + K_1060 *
“ Tog2 + K_113 - To66
“ X106 * T263 + K_68 * Ta51 — K106b * Taaa - T263 + K_1060 *

k_112 - Ta65 — k113 - Wog
“ 446 — k_67 - Tas2 — Keg
k_112 - T266 — k113 - Tag
“Taa7 — k_66 - Toez — Kes

T449 — K112 - To6 * Toe1 +
(234) @962 = +ke7 - Tasy
Ty50 — k112 - To6 - Tag2 +
(235) @963 = +keg - Tasy

Ty51 — K112 - o6 - Togg + k_112 - Tosr — K113 - Tog - oz + k_113 - Toer

(236) Toea = +k112 - Ta6 - T1o4 — k—112 - Toea + K113 - Tog - T4 — k_113 - Toes

(237) Togs = +k112 * Toe - Tag1 — k—112 * Taes + K113 - Tog - Tag1 — k_113 - Toes

(238) Togs = +k112 * To - Tase — k—112 - Taes + K113 - Tog - Tag2 — k—113 - Ta66

(239) Tog7 = +Fk112 - Toe - Tags — k—112 * Tae7 + K113 - Tog * Tog3 — k_113 - Tae7

(240) Toes = +k112 * Toe - T324 — k_112 - Toes + K113 - Tog - T34 — k_113 - Toes

(241) &969 = +Fk112 - Ta6 - Taos — k—112 - Tage + K113 - Tag - Taos — K_113 - T269

(242) Torg = —ki04 - Tor9 * Taaa + k_104 - Tagz — K109 - T106 - Targ + K_109 - Tag2

(243) Togy = —koay*Tag0 - T163+ K94 T281 — Koap* Tago* T16a Tk g4 Tago — Koy Togo T +k_g4-Ta15— Koy

Tog  T290 T k94" Tog3 — Koa - Togo * T337 + kg4 Ta17 — Koa - Togo - T338 + k94 Ta18 — Koa* Togo - T162 + K94
T416 — K5 - Tag0 - T150 + K _95 - Ta16 — Kos - T2ag0 - T160 + Kk—95* Tag1 — Kos - T280 - T161 + K _g5 - Taga — ko5 - Tago -

11 +k_95° Ta15 — Kos - Tago * Taos +Kk_g5 - T2g3 — Kgs - Tago - 339 + Kk _g5 - T417 — ko5 Tago - T340 +K_g5 - Ta18
(244) Tog1 = +hkoap - Tago - T163 — Kk—g4 - Tagy + Kos - Tago - T160 — Kk—og5 - Tagy

(245) Togp = +koap - Tago * T16a — K—g4 - Tago + Kogs - Tago - T161 — kg5 - Tago

(246) Togg = +hkoy - Tago - Tago — K94 - Tagg + Kos + Tago * Ta25 — k_g5 - Tog3

(247) Toga = +K103 - Tsy + T1a1 — k—103 - Tosa

(248) Togs = —kor * 531 - Tags + k_o7 - Tage — Kog * T141 - Tags + k_gs - T502 — Kogg * T143 * Togs + k_gg -

T503 — K100 * T140 * Tags + K100 * T506 — Kore - 532 * Tags + k_g7c * T525

(249) dog6 = —Fk1 - @1 - Tase + k_1 - Tagy + Ko7 - T31 - Togs — k—o7 - Tasg

(250) Tog7 = —ke6 - Tas7 Tage+K—e6°T104 — Ko Tos7 Taar +K_g6° To63 — Ko - Togr Taas +K_e6° T261 — Ko7
Tog7  Tase+k_e7+Tos2 — Ko7 Togr Tasa+k_e7- T304 — k7 Togr Tas7+k_67° Ta05 — K66 T2s7" Ta0+K—66" T408
(251) doss = —Fkic - ags - T1 + k_1c - 335 + K103 - 141 - T1a0 — K—103 - Toss

(252) dog9 = —kg - Tagy - T14 + kg - Tag1 + Kog - Ts7 - Ty — k_g6 - Tagg

( 3) Tog0 = —kg + Togo - T14 + k_g - Tag3 — Ko - Tago - Tago + K_g4 - Tas3

( 4) Tog1 = +kg-Tage W14 —k_g - Tag1 — K16 Tag1 - Tao +k_63- T312 — koo - T31 - Tag1 +K_22p - Tags — k3o -
Tog1 - T38 +k_32 303 — K34 To91 - T30 +k_34-T315 — k37 Tog1 - Tao +K_37-Tagr — k37 - T291 - T39+k_37-T300
(255) Tog3 = +kg - To90 14— k_g - Tag3 — K16 T293 - Tao +k_63- T314 — Koo - T31 - T293 + K _29p - Tags — k32 -
Tog3- T3z +k_32T305 — K34 T293- W30 +k_34-T317 — k37 Tog3 - Tao+k_37-Tag9 — k37 Tog3 - w39+ K _37-T302
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) Togs = +koo - 31 - Tag1 — K_o9p * Togs
257) Togs = +koa - 31 - Tag3 — K_22p * T296
) Tog7 = —ki6 - Taz * Tagy + k4 - 300 + K37 Tag1 - Tao — k37 - Tagy — ka1 - T30 - Tag7 + k_41 - T303
) Tog9 = —ki6 - Taz * Tagg + ko4 - 302 + K37 Tag3 - Tao — k37 - Tagg — ka1 - T30 - Tagg + k_41 - T305
260) @300 = —Kap - T300 - T12 + ks - 2301 + K16 - Taa - Tagr — k_24 - X300 — K5 - Taa - 300 + k_95 - T303 +
k7 - wa91 - w39 — k_37 - 300
(261) @301 = +Fap - 300 - T12 — k—a - T301 + K5 - Tg - 302 — k—s5p - T30

(262) @300 = —k5 - g - T302 + k_sp - T301 + K16 - Taz - Tagg — k—24 - T30z — ka5 - Toa - Ta02 + k_a5 - T305 +
K7 - Ta93 - T39 — k_37 - T302
(263) @303 = —Fkap - w303 - 12 + kg - T304 — K18 - Tag - X303 + k_18 - 306 — K19 - Tag - T303 + k_19 - T306 —

Ko - 43 - T303 + k_20 - T309 — ko1 * T303 - Tag + k_o1 - T309 + K5 - Tog - 300 — k_25 - T303 + K32 - Ta1 -
T38 — k_39 - X303 + ka1 - T30 - Tag7 — k_41 - 303

(264) @304 = +Fkap - 303 - 12 — k—a - T304 + K5 - Tg - T305 — k—s5p - T304

(265) @305 = —ks - Tg - X305 + k—sp - T304 — K18 T2 - T305 + k_18 - 308 — K19 - Teo - T305 + k—19 - T308 —
Koo - 271 - w305 + k_20 - X311 — k21 - T305 - Tog + k21 - T311 + Kos - Tog - T302 — K_o5 - X305 + K32 - Ta93 -
x38 — k_32 - T305 + ka1 - T30 - Tagg — Kk_41 - T305

(266) 306 = —kap - T306 - T12 + k—g - X307 + k1g - T26 - 303 — k—18 - T306 + K19 - T2 - T303 — k19 - 306
(267) @307 = 4k - T306 - T12 — k—a - T307 + K5 - Tg - T308 — k_sp - T307

(268) @308 = —ks - g - 308 + k51 - 307 + Kis - T26 - T305 — k18 - T308 + K19 - Teo - T305 — k—19 - 308
(269) @309 = —Fkap - X309 - T12 + k_a - T310 + koo - Tag - X303 — k_20 - 309 + K21 - X303 - Tog — k—21 - T309
(270) @310 = +Fkap - T309 - T12 — k—a - X310 + k5 - T - T311 — k_s5p - T310

(271) X311 = —ks - Tg - 311 + k_s5p - T310 + K20+ T71 - T305 — k_20 - T311 + Koy - X305 - Tag — k21 - T311
(272) T310 = —kap - T312° T12 + k_g - X313+ k16 - Tog1 - Too — k_g3 - T312 — k17 Tos - X312 + k17 T315 —

Fios - 312 - Ta26 + k105 - Ta36

(273) @313 = +kap - T312 - T12 — k—a - T313 + k5 - Tg - Tg14 — k_s5p - T313

(274) @314 = —k5 - Tg - Ta1a + Kk_pp - X313 + K16 - To93 - Too — kg3 - T31a — K17 - Toa - X314 + k17 - T317
(275) T315 = —kap- X315 T1o+Kk_a- X316 + k17 Toa- X310 — k_17- T315 — k1s - Tog - Ta15 + k18- Ta18 — K19
Tog - 315 +k_19-T318 — Koo T315 a3+ k20" 321 — ko1 T315 Tog + K _o1 - T301 + K34 T291 - T30 —Kk_34- X315
(276) @316 = +kap - T315 - T12 — ks - T316 + K5 - Tg - T317 — k_s5p - T316

(277) T317 = —k5*Tg w317+ K 5y T316 + K17 Tog  T314 — k17317 — K18 - Tog - U317 + k18- T320 — K19 -
Teg T317+K_19°T320 — k20 T317 - T71 +K_20° T303 — Ko1 - T317 Tog + K _21 - T303 + k34 Tog3 - T30 — k34" T317
(278) T318 = —Kap - U318 - T12 + K g - T310 + K1g - Toe - T315 — k18 T318 + K19 - Tog - T315 — k_19 - T318
(279) @319 = +kap - X318 - T12 — ks - T310 + K5 - Tg - T320 — k_s5p - Ta19

(280) @320 = —ks - g - T390 + k—sp - 319 + Kis - To6 - T317 — k18 - T320 + K19 - Teo - T317 — k—19 - 320
(281) @391 = —Fkap - X391 - T12 + k—a - Tao2 + koo - 315 - Taz — k_20 - T301 + ko1 - T315 - Tog — k21 - T3m
(282) @390 = +Fkap - T321 - T12 — k—a - Tgo + k5 - Tg - Ta23 — k_s5p - T320

(283) @303 = —ks - g - 393 + k_sp - L322 + koo - Ta17 - 71 — ko0 - T393 + ka1 - Tg17 - Tag — k_21 - 303
(284) T34 = +ker - Togy - Tusa — K_67 - T304 — Kes - T106 - T324 + Kk_68 * Tas2 — K106 * Taa4 - T324 + K_106 -

Tas2 — K112 - o6 - Ta24 + k_112 - Toes — K113 - Tog - Taga + k_113 - Toes
(285) X305 = +K112 - Tag - Taos — K_112 - T32s + K113 - Tag - Targ — k_113 - T325

(286) @330 = —k102 - 330 - T330 + k—102 - T5 — k102 - T330 - T330 + k—102 - T5 — k102 - Ts7 - T330 + k_102 -
T148 — K102 - T330 - T331 + k_102 - T1a9 — K102 - T330 - T332 + k_102 - T150
(287) X331 = —K102 - 330 - T331 + k_102 - T149 — K103 - Tg7 - T331 + k_103 - T335

(288) T332 = —K102 - 330 - T332 + k_102 - T150 — K103 - Tg7 - T332 + k_103 - T336
(289) @335 = +kic - Toss - 1 — k_10- T335 — ks - T14 - Tazs + kg - Taa1 + K103 - Ts7 - T331 — K_103 - T335
(290) @336 = +k1— - T117 - @1 — ko1 - X336 — ks - T14 - T336 + ks - T3a4 + K103 - Ta7 - T332 — k—103 - 336
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(291) @337 = —kg - T14 - X337 + kg - T34z — Koa - Taso - Taz7 + k_ga - Tar7

(292) @338 = —kg - T14 - T33s + ks - Taa6 — Koa - oo - 338 + kg4 - Tars

(293) T339 = —kos - Togo * T339 + Kk_g5 - Ta17

(294) T340 = —kos - Tago * T340 + k_95 - Ta18

(295) T34 = +kg 14335 —k_g-T341 — K16 T341 - Top +Kk_g3- T381 — Koo - T31 - T3a1 + ko0 T347 — k3o

341 T38 +K_32-T363 — K34 T341 W30+ K34 T3g7 — k37 T341 - Tao+k_37-T351 — K37+ 2341 - w39+ k_37- 357
(296) @343 = +hs- 14 T337 — k—g - 343 — K16 - L343 - Too + k24~ T3s3 — koo - T31 - T34z + Kk_29p - T3a9 — K32 -
7343 T38 +k_30T365 — K34 T343- T30 +K_34-T389 — k37 X343 Tao +K_37-T353 — k370343 39+ k_37-T359
(297) T34 = +hg 14 T336 — k_g T304 — K16 T34 o2+ K_24- T334 — kg - T31 - X344 + k_92 - T348 — kizp -
344 T38 + k32 T366 — K34 T344- T30 +K_34- T390 — k37 T344 - Tao +K_37-T354 — k370344 T39+k_37-T360
(298) T345 = +K120 - T1a1 - Traa — k120 - Taus

(299) @346 = +hs- 214 T338 — k_g - T346 — k16~ U346 - Toz +Kk_63 - T3g6 — koo T31 - T3a6 + k—22 - T350 + Kag -
w31 —k_93- 346 + ko3 T31 — k_03 - Ta46 + Koz - w31 — k_23 - 346 + K3 - 131 — k_03 - T346 + Koz - w31 —k_o3-
T346+ ko3 T31 —Kk_03- U346+ ko3 131 —k_23- 346 + ko3 131 —k_23- 346+ ko3 T31 —k_23- w346 + ko3 131 —
k_o3- w346+ ko3 131 —k_23- 346+ ko3 131 —k_03- w346+ ko3 T31 —k_23- w346+ ko3 w31 —k_23-T346 — k32"
T346°T38 + K32 T368 — K34 T346 30 +K_34° T390 — k37 T346 - Tao +Kk_37-T356 — k37 T346 - T39 +K_37° T362
(300) X347 = +kog - w31 - w341 — k_ogp - T347

(301) T348 = +koo - 31 - T3ag — k_0p - Taug

(302) T349 = +koo - 31 - 343 — K_o9p * T3u9

(303) T350 = +hkao - 31 - Taae — k_22 + T350

(304) X351 = —ki16 - Tao - U351 + ko4 - U357 + ka7 - X341 - Tao — k37 - 351 — ka1 - T30 - U351 + k_41 - T363
(305) @353 = —Fk16 - Tz - T353 + k_24 - T350 + K37 - T343 - Tao — kg7 - X353 — ka1 - T30 - 353 + ka1 - T35
(306) @351 = —Fk16 - Tz - T354 + k_24 - T360 + K37 - T3aa - Tao — kg7 - X354 — ka1 - T30 - B354 + ka1 - T366
(307) 4

(308) @356 = —Fk16 - 22 - T356 + k24 - 362 + K37 - 346 - Tao — k37 - T356 — ka1 - T30 - T356 + K41 - 368
(309) @357 = —Fkap - w357 - 12 + k_g - T358 + k16 - Tz - X351 — k94 - T357 — Kos - Toa - Ta57 + k25 - T363 +
k37 - w341 - w39 — k_37 - X357

(310) @358 = 4k - T357 - 12 — kg - 358 + Ksp - Tg - T30 — k_s5p - 358

Tg55 = +K120 - T1a2 - Tra1 — k—120 - T355

(311) 350 = —ksp - Tg - 359 + k_sp - Tass + K16 - Tao - Tasz — K_o4 - 59 — ko5 - Tog - Tse + k_o5 - T365 +
ka7 - @343 - T39 — k_37 - T359
(312) @360 = —kap - T360 - T12 + Kk—a - T3e1 + k16 - Too - T34 — k_24 - X360 — k25 - Toa - T30 + k_25 - T366 +

ka7 - @344 - 39 — k_37 - T360
(313) X361 = +Kap - T360 - T12 — k—a - T3e1 + ksp - Tg - T3e2 — k_s5p - T361

(314) @362 = —ksp - Tg - T3e2 + Kk_s5p - Tae1 + K16 - Tz - T3s6 — k24 - T3e2 — ko5 - Toa - Taea + Kk_25 - Ta6s +
K7 - T346 - T39 — k_37 - T362
(315) @363 = —Fkap - w363 - 12 + kg - T364 — K15 - Tag - T363 + K_18 - L3609 — K19 - Tog - T363 + k_19 - T369 —

Ko - 43 - T363 + k_20 - T375 — ko1 - T363 - Tog + k_o1 - Ta7s + Kos - Tog - 357 — k_o5 - X363 + K32 - T341 -
w38 — k_39 - X363 + ka1 - T30 - X351 — k_41 - T363

(316) @364 = +Fkap - 363 - T12 — k—a - T34 + Ksp - Tg - T365 — k—s5p - T364

(317) X365 = —ksp - To - T3e5 + k_sp - T34 — k13 - Tog - U365 + k_18 - T371 — K19 - Teg - T365 + k19 - T371 —
Koo - 71 - 365 + k_o0 - X377 — ko1 - 365 - Tog + k_21 - Ta7r + Kos - Tog - Tasg — K_o5 - U365 + k3o - Tz
w38 — k_32 - X365 + ka1 - T30 - T353 — k_41 - T365

(318) @366 = —kap - T366 - T12 + k_a - T3g7 — k1s - o6 - T366 + K18 - T372 — k19 - Tog - T366 + k_19 - T372 —
ko - 43 - T366 + k—20 - T378 — ko1 - T366 - Tog + k_o1 - T37g + Kos - Tog - 360 — k_25 - T366 + K32 - T344 -
T38 — k_32 - X366 + ka1 T30 - T35a — k_41 - T366

(319) @367 = +kup - T366 - T12 — kg - T367 + Ksp - Tg - X368 — k_s5p - T367
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(320) @368 = —Fsp - g - w368 + k_sp - X367 — K1s - T26 - T3es + k18 T374 — K19 - Teo - T368 + k_19 - T374 —
Koo - 71 - X368 + k—20 - T30 — K21 - T36s - Tas + k_a1 - T3go + Kos - Toa - T3e2 — k25 - T3es + k32 - T346 -
T3s — k_32 - X368 + ka1 - T30 - Tas6 — K_a1 - T36s

(334) iggg
(335) d3s3

(336) @384 =

105 - 7384
(337) T385
(338) T386
(339) T3g7

Ky -
" T369 * T1g — Ky -
X9 Tay1 + k_sp -
X372 Tio + kg
372 - Tig — kg -
"X Taza + k_sp-
X375 T12 + kg
375 - Tig — kg -
" X9 - Tayr + k_sp -
X378 - T2 + kg
378 T — kg -
" Tg - Tago + k_sp -
X381 - Ti2 + K_y - 380 + kg Taan
“ T426 + K_105 * T439
= +kap - T381 - T12 — k_y - T3z0 + Ksp - 19 -
—ksp - Tg - w383 + k_5p - T382 + K16 - T343
—kap - T334 - T1o + Ky - X385+ Kig - Taaa -
“ Ta26 + K_105 - Taa2
= +Fkap - T3g4 - T1g — kg - Tags + kisp - Tg -

—ka

T369 - T12 + k_a -

Ta70 + K1g - To6 -

Ta70 + ksp - Tg
T370 + K1g - Tag

Ta73 + Ki1g - To6 -

T373 + sy - Tg
T373 + K1g - Tag

T376 + Koo - Tz -

T376 + ksp - Tg
Ta76 + Koo - 71

T379 + Koo - Taz -

T379 + ksp - Tg
Ta79 + koo - 71

T3e3 — k_13 -
371 — k_gp
- T3e5 — k18 -

T3e6 — k_13 -
y74 — k_5p
- T368 — k_1g -

T363 — k_20
377 — k_sp -
- Tae5 — k—20 -

T366 — k_20 -
- T30 — k_sp -
- T368 — k—20 -

T383 — k_sp

T369 + K19 -

X370

371 + kg -
Ta72 + Kig -

Z373

Ta7q + K19 -

T375 + Koy
T376
377 + Koy
T378 + Koy
T379

Tog - T3e3 — K_19

T9 - T35 — K_19 -
Tog - T3e6 — K_19 -
Teg - T3eg — K—19 -

- T3gg - Tag — k_a21

" T365 - Tag — k_21
“ T366 - Tag — k_21

+ 369

X371
X372

T374
* L375

s 377
+ 378

T330 + ko1 - T368 - Tas — k_21 - 380

* 382

“Xog — k_g3 - T3g1 — k17 - Lo - Tag1 + k_17 - Tagr —

Tog — k_o4 - T3g3 — K17 - o - w333 + k_17 - T3g9

Tog — k_o4 - T3gq — K17 - Toa - T334 + k_17 - T390 —

T336 — K_sp

+ L385

—Ksp - g - T386 + k_5p - T385 + K16 - U346 - Ta2 — k_63 - T3gs — K17 - Toa - T3 + k17 - T392
—kap - 387 - T12+ kg - X388+ k17 - o - X381 — k_17- X387 — k1g - L6 - Tagr + k18- 393 — K19 -
Tog - 387 +K_19-T393 — koo T387 Ta3+Kk_00- U399 — ko1 - U387 Tog +K_21 - T399 + K34 T3a1 - 30 —k_34- 7387
(340) @388 = 4k - T3s7 - T12 — kg - T3gs + Ksp - Tg - Tygg — k_s5p - T3ss

(341) T30 = —ksp - o~ T389 + k_5p T3g8 + K17 Tos - T3g3 —k_17- T30 — k1g* Toe - T3gg + k18- T395 — k19
T69 " T389 +K_19-T395 — Koo T3g9 T71 +K_20" Tao1 — ko1 - X389 - Tos +k_21 - Tao1 + K34+ T343- T30 —K_34- T339
(342) T390 = —Kap - T390 T12 +K_a- T391 + k17 Toa - T334 — K_17- T390 — k18~ T2 - T390 +K_18 - T396 — k19 -

Tog - T390 +K_19°T396 — Koo T390 - Tz +k_20 Ta02 — k21 T390 Toe +K_21 - Ta02 + K34 T344- T30 —k_34- T390
(343) @391 = +Fkap - T390 - T12 — kg - Tgo1 + Ksp - Tg - T390 — k—sp - T3
(344) T390 = —ksp - Tg - T392 +k_s5p- 391 + K17 Tos - U386 — k17392 — k13- To6  T392 + k18- T308 — K19
Teg - T392 +K_19-T398 — Koo T392 - 71 +K_20" Ta04 — k21

" X393 T12 +k_yg-
393 - Tiz — kg~
"X T395 + k_5p
" X396+ T12 + kg
“ T396 * T12 — Ky -
" T - Tagg + k_sp -
" X399 - T12 + Ky
" T399 * T2 — Ky -
" Ty - Tgo1 + k_sp -
“Ty02 - T12 + kg

T304 + K18 - Tog
T394 + kisp + Tg
T304 + k18 - Tog
T397 + K1g * Tog
T397 + ksp - Tg
T397 + K1g - Tog

T400 + koo - T387 * T43 — kg0 -
- Ta01 — k_sp -
T400 + Koo * 389 - 71 — K_20 -
T403 + Koo - T390 * Ta3 — k_20 -
402 - T12 — K_4 * Tao3 + Ksp - T - Taos — k_sp -
- Tg - Taoa + k_sp - Ta03 + Koo - T392 - 71 — kg0 -
“ Tog7 - Tasy — k—67 - Ta05 — Keg  T106 - Ta05 + K_6sp - Tas3 — K106 * Taaa - Taos + k_106 -

Ta00 + ksp - Tg

18

- T3gy — k18 -
- 395 — k_sp -
T3g9 — k_13-

T390 — k_18 -
- T398 — k_sp -
T390 — k_15-

T'394

T395 + Kig -
T396 + K19 -

T397

T398 + Kig -

T399 + ko1
L4100
Ta01 + ko1
Ta02 + ko1
T403

Teg - T3gg — K_19 -
Tog - T390 — k_19 -

Tg - T392 — K_19 -
- Tagy - Tog — k_o1

- T3g9 * Tag — k_o1
- T390 - To6 — k_21

- X392 Tog +K_21 - Ta0a + K34 T3a6- T30 — k_34- T392
T393 + K19 - Tog - T3gy — k_19 -

T'393

T'395
T'396

T398
+ L399

+ 401
+ L402

Ta04 + Ko1 - T392 - Tag — k21 - Taoa



Tas3 — k112 - Tog - Taos + k_112 - Tagg — K113 - Tag - Taos + k_113 - T269

(358) Z407 =

(359) dias =

(360) Za09 = —k111-
(361) 410 = —k111-
(362) £411 = +ki17
(363) T412 = +ki17
(364) 1’415 - —|—]€94
(365) 1’416 == —|—]€94
(366) 1’417 - —|—]€94
(367) 1’418 - —|—]€94
(368) £419 = —kes
(369) £420 = —kes
(370)

(371)

(372)

(373)

(374) T426

k_105 - 428 — k105
k_105 - 439 — k105 -
(375) d427 = —ki22-
(376) 428 = —k122°
(377) 429 = —k122°
(378) 430 = —k1n1
(379) 1’431 - —|—]€110
(380) 1’432 == —|—]€110
(381) 1’433 — —|—]€110
(382) $434 == —|—]€110
(383) Zi'435 = +k’110
(384) @436 = —k122
(385) Z437 = +k110
(386) Z438 = +k110
(387) @439 = —k122
(388) $440 == —|—]€110
(389) 440 = —k122
(390) d44a = —Fk104

k_106b - Ta48 — K106p
k_106b - Ta51 — K106
k_106 * Ta55 — k106 -
k_106 - Ta69 — K106 *
(391) i’445 = —k‘(jﬁ .

* T280
* T280
* T280
* T280

* T59
+ Tg3
* T59
+ T'g3
* T59
*T436
©I83
* T59
T439
+ T'g3
*T442

k117 - Ts21 - Tagy — k_117 - Tao7 + K118 - Ts21 - Tago — k118 - Tao7
+ke - Tag7 - Tago — K—66 - Taos — K106 * Taaa - Taos + K106 * Tas5 — K112 T26 - Taos +E_112- T325

X590 Ta09 +E_111 - Tags — K111 Tsg - Tao9 +Kk_111 " Tasy — k117 Ts21 - Tao9 +Kk_117 - Ta11

X590 Ta10+E_111 - Tags — K111 Tsg - Ta10+K_111 Taa0 — k117 521 - Taro +Kk_117 Ta12

Too7 - Taze + K_105 -

“ Tag6 — k_110
“ Tag6 — k_110
“Taas — k_110
“Taas — k_110
“Tage — k_110

“Ty61 c Taaa + k104

Taaq - Tasz + K_106 -

= —Fk105 - a3 - Ta26 + k_105 - Tags — K105 - Ta2s -

Ta29 — K105 - 312 -

T384 * Taze + K_105 * Taa2
T427 105 +K_122° 7130 + K105 Ta25 * Ta26 — k105" Ta27 — K108
T428° 105 +K_122° 7131 + K105 Ta26* Ta26 — k105" Ta28 — K108
T429° T105+K_122° 132+ K105 Tao7 Ta26 — k105" Ta20 — K108
“T59* T430 +K_111 - Ta33 — K111 T3~
“ Taz1 + kin
“ Tyz2 + ki
“ Ty33 + ki
“ Taza + kin
“ Ty35 + ki

* T59
- Tg3
* T59
- Tg3
* T59

- Ty62 — K104 - Torg -
- Taa4 - T261 + k_106b -
“ Tgaq - T34 + K_106 -

Ta49 — K106 - Ta44 -
Tas2 — K106 - Taaa -
Tag7 — K106 * Taaa -

Ty30+k_111-Ta34 — k117
“Tags — k_1n11
- Tags — k_1n11
“Taz0 — k_1n1
" Taz0 — k_1n11
“Ta09 — k11
“T105+k_122- 7133+ K105 T312* Ta26 — k105" T436 — K108
Tage — k_110 - Taz7 + k111 - Tsg - Tao9 — K111 - Tazy
Tagr — k_110 - Ta3g + k111 Tsg - Ta10 — k_111 - Tass
105 +K_122- 7134+ K105 T381  Ta26 — k105" T30 — K108
“Taar — k_110 - Taa0 + K111 - Ts3 - Taro — k—111 * Taa0
X105 +k_122-T135 + K105 T384* Ta26 — K105 Taa2 — K108 Ta63 - Tasz +Kk_108" Ta7g

“ Ts21  Ta0g — K117 - Ta11 + K11 - Tso1 - Tage — K_118 * Tan
“Tso1 - Tar0 — K117 - Ta12 + k118 - Ts21 - Taar — k118 * Ta12
g — k_g4 - Ta1s5 + Kos - Togo - T11 — k_g5 - Ta15

“T162 — K_ga  Ta16 + Kos * T2go - T159 — k_g5 - Ta16
337 — k_g4 - Tar7 + Kos - Tago - 339 — k_95 - Tar7
“T338 — k_g4 - Tu1g + Kos - Tago * T340 — k_g5 * Tu1g

" Ts9 - T419 + kg5 - Tor + K101 - T103 - T34 — k_101 - Ta19

© 83+ T420 + kg5 - Tog + K101 - T103 - Tes — K_101 - Ta20
+k120 - T157 - T155 — K_120 * Ta21

= +ki20 - T155 - T1s8 — k120 - T422

+E117 - 521 - Tazo — k—117 - Taza + K11s - Tso1 -
= —kos - Tago * Taz5 + k_95 * Tog3

Tags — k_118 - Ta24

Ta26 + k_105 - Tazr — K105 - Ta26 - Ta26 +
Ta26 + k_105 - Taze — K105 - T381 * Taoe +

T 464
L 465
“T463° 429 +K_108 Ta66
“T521 T430 +K_117" Ta24

“Tag3 - Tazr +K_108
“Ta63 - Ta2s +K_108

* T431
* T432
+ T433
* T434
*+ T435

“Ta63 - Ta36 +K_108 Tar3

“Ta63 - Ta39 +K_108 Tare

Tgaa + K_104 - Tag2 — K106 - Taaa * Tro4 +
T2 + k_106b * Ta50 — K106b * Taaa - T263 +
T405 + k_106 - T453 — K106 * Ta44 - Ta08 +
P67 + K_106 - Ta6s — K106 * Taa4 - Ta68 +

Taaa - Tago + Kk_106 * Tazo — K106 - Taaa - Tazo + k_106 - Tar1
Tog7 - Taas + k_g6 - Ta61 — K107 - Ta6s - Taas + Kk_107 - Taea — K110
Ta33 — K110 - 83 - Taas + k_110 - Taza — K118 - Ts21 - Taas + k_118 - Taza — K123 - Tass

- X59 * Taas + k110
- T105 + k_123 - T130

(392) Taa6 = —Ke7 - Tag7 - Taas + k67 - Tas2 — K107 - Tag3 - Taae + K_107 - Taes — K110 - T59 - Taae + Kk_110 -
Tazs — K110 - 83 - Tage + k_110 - Tazy — K118 - Ts21 - Taae + k_118 - Ta11 — K123 - Tase - T105 + k_123 - T131
(393) Taar = —Kee - Tag7 - Taar + K_g6 - Ta63 — k107 * Tae3 - Taar + Kk_107 * Tae6 — K110 * T59 - Taar +Kk_110 -

Ta3s — K110 - 83 - Taar + Kk_110 - Taao — K118 - Ts21 - Taay + k_118 - Tar2 — K123 - Taar -
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T105 + k_123 - T132



(394) 1’448 = +k68
(395) f17449 = +k68
(396) ZL’450 = +k768
(397) ZL’451 = +k768
(398) ZL’452 = +k768
(399) 1’453 = ‘l‘k‘@g

" T104 - T106 — F_6s
“ T106 * To61 — K_gg
“ T106 * T262 — ks
“ T106 * T263 — ks
“ T106 * T324 — K63

“ X106 - Ta0s — K_6sp

Ta53 — K106 * Taaa - Tas3 + k_106 - Tag7

(400) Tasa = —Ke7 - Tagr - Tasa + K_g7 - X324 — Ko7 - Taes - Tasa + k_107 - Ta73 — K110
Ta7a — K110 - 83 - Tasa + Kk_110 - Tazs — K118 - Ts21 - Tasa + k_118 - Ts2s — K123 - Tapa -

- Taag + K1o6b
* Taa9 + K1o6b
* Ta50 + K106
“ T451 + K106

(401) Z455 = +k106 - Taaa - Ta0s — K—106 * Ta55

(402) G456
(403) 457

(405) T461 = —FK104 - Ta61 - Taaa + k_104 - Tas2 — K109 - T106 - Ta61 + K_100 - Ta62

(406) Ty62 = +K104 - Tag1 - Taaa — k_104 - Tas2 + K109 - T106 - Tae1 — K_109 - Ta62

(407) Ty63 = —k107 * Tae3 - Taas + k_107 - Taga — K107 - Ta63 - Tase + k_107 - Taes — k107
k_107 - 466 — K107 * a6z © Tasa + k_107 - Tar3s — K107 - Tae3 - Tasy + k107 * Tavs — Ko7 -
k_107 - Tar9 — ko7 - Tae3 - Tags + k_107 - Tagg — K108 - Tae3 * Tazr + K_108 - Taea — K108 -
k_108 - Ta65 — K108 - Ta63 * Ta29 + K_108 * Tae6 — K108 * Ta63 - Tazs + k108 * Tar3 — K108 -
k_108 - Tar6 — k108 - T463 - Taa2 + k_108 - Targ — K108 - T463 * Tagz + k_108 * Tagg

(408) T4 = +K107 - Tae3 - Taas — k107 - Taea + K108 - Ta63 - Ta2r — k_108 * Ta64

(409) Ty65 = +ki07 - Tae3 - Tase — K107 - Taes + K108 - Ta63 - Tazs — k108 * T465

(410) Ty66 = +K107 * Taes - Taar — k_107 - Tase + K108 * Ta63 - Ta20 — K_108 * Ta66

(411) @467 = +kKes - T106 - Tas3 — k—gsp - Tasr — Kes - T106 - Tae7 + K—68p - Tags + K106 - Ta4a
Ta67 — K106 * Taaa - Tasr + k_106 * Taes

(412) @468 = +kKes - T106 - Ta7 — k—6sp - Tass — Kes - T106 - Tass + K—6sp - Tago + K106 - Ta4a
T468 — K106 * Ta44 - Ta68 + K_106 * T469

(413) T469 = +keg - T106 - Taes — K—68b - Taco — Kes - T106 - Ta69 + k68 * Taro + K106 - Ta44
T469 — K106 * Taa4 * Ta69 + K_106 * Ta70

(414) Ty70 = +keg - T106 - Taso — k—68b - Tar0 — Kes - T106 - Taro + k68 * Tar1 + K106 - Ta44

Ta70 — K106 * Taaa - Tazo + k_106 - Tam1

4

[\
BN

(415)

(416) 1’472 - —|—]€114
(417) 1’473 — —|—]€107
(418) 1’474 - —|—]€110
(419) Z475 = +Fk110
(420) Z476 = +Fkio7
(421) Zy77 = +Fk110
(422) Z478 = +Fk110
(423) j7479 - +/{3107
(424) $480 — —|—]€110
(425) $481 == —|—]€110
(426) 45

(427)

T4g3 = —K122

* L1463

* Ta44
* Ta44
* Ty44
* Tg44

“T104 — K_106b -
“ Tag1 — Kk_106b -
“ Toe2 — k_106p -
“ Toe3 — k_106p -
“ Ta52 + K106 * Taaa - T324 — K_106 - Tu52
“ 453 — Kes - T106 - Tas3 + k_esp - Tae7 + K106 - Ta44 - Ta05 — k106

Ty48
T449
T450
T451

= +ki17 - Ts21 - Tagr — k117 - Tase + K11s - Tso1 - Tast — k_118 + Tuse

= —ke7 - Togy - Tus7 + kg7 - Taos — K107 - T463 - Tas7 + k107 * Ta76 — K110
Tyr7 — K110 - T3 - Tus7 + K110 - Tars — k118 Ts21 - Tas7 + ko118 - Tuse — K123 * Tys7 -
(404) T460 = —ke6 * Tag7 - Ta60 + K_e6 - Taos — K107 * T463 - Ta60 + k107 * Ta79 — k110
T80 — k110 - T3 - Ta60 + K110 - Tag1 — k118 - Ts21 - Tago + K_118 - Taor — K123 * Tue0 -

* T59

* T59

Tar1 = +kes - T106 - Taro — K—esp * Tar1 + K106 - Taaa - Tazo — K_106 - Tam1

“Ta97 * Tas — K_114 - Tarz + K115 - Tass - Tagr — k_115 * Taro
" T463 * Tass — K_107 - Tarz + K108 - Ta63 - Taze — k_108 * Ta73
" Ts9 * Tasa — K_110 * Tara + K111 - Ts9 - Tago — k—111 * Tuma
© 83+ U454 — K110 * Tazs + K111 - Te3 - Tago — k111 - Tuzs
“ T463 * Tas7 — k107 - Tazre + K108 - Ta63 - Taz9 — K108 * Tu7s

* T59
+ 83

* T59
+ g3
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“Tas7 — k_110 - Tar7 + k111 - Tsg - Tagr — K111 - Tarr
Tas7 — k_110 - Tazg + K111 - Tsg - Ta91 — Kk_111 - Tars
* X460 — k107 Taro + k108" Ta63 Tasz — k108 Targ — k113 Tog - Tazg +k_113- T325
“ Ta60 — K—110 * Tago + K111 - Ts9 - Tagr — k_111 * Tuso

“Ta60 — K—110 - Tag1 + K111 - Ts3 - Tagy — k_111 - Tusy

= +kio4 - Tor9 - Taaa — k_104 - Tag2 + K109 - T106 * 29 — k_109 * Tus2
“Tag3-T105+k_122° T136 + K105 023 Taz6 — k—105 " Tag3 — K108 - Ta63" Tag3 +k_108 " Taso

© L1463

" T59 - Tasa + k110 -
T105 + k_123 * T133

“Ty57 +k_110 -
T105 + Kk_123 - T134
“ 460 + k_110 -
T105 + Kk_123 - T135

“ Tyq7 +
* T460 1
* Tg98 +
" Ty39 +

T463
L4163
Z463

“Ta53 — k_106 -
“Tae7 — k106 -
- Ta68 — k_106 -

- Tag9 — k_106 -



(428) Tagq = k114 - Ta97 - Tre — K_114 - Taga + K115 - Tass - Tagr — k115 - Tasa

(429) d4g5 = —k115 - Tugs - Tagr + k115 - Tazz — k115 - Tass - Tagr + k115 - Taga — K116 - Tass + k—116 - Tao7
(430) Tags = —Kee - Tag7 - Tage + K—g6 - T104 — K107 - Taes - Tage + K—107 - Tag9 — K110 - T59 - Tage + k_110 -
Ta31 — k110 - 83 - Tage + K_110 - Taz2 — K118 - Ts21 - Tage + K_118 - Ts2 — K123 - Tage - T105 + K—123 - T136

(431) Tyg7 = —k111 - Tsg - Tagr +K_111 - Tago — K111 Te3 - Tagr +K_111 - Tag1 — K117 Tso1 - Tagy +h_117- Ta07
(432) Ty88 = —k111 " Tsg - Tagg +K_111-Ta31 — K111 Ts3 Tugg + K111 Tazp — K117 Ts01 - Tasg + K117 U520
( ) Tyg9 = +Fkio7 * Tae3 - Tags — K107 - Tago + K108 - Ta63 - Tags — k108 * Tugo
(434) Ta90 = —K111 - T59* Tago+k_111 " Taza — k111 Ts3 - Tago +K_111° Tazs — k117 Ts21 - Tago +Kk_117° Ts03
(435) Ta91 = —k111-Ts9 Tagr +k_111 Tazr — k111 Tsz - Tagr +K_111 Tazg — K117 Ts21 - Tagr +K_117* Tase
(436) Ta92 = +kop - Tagy - T1a1 — k_op - Tag2
( ) Ta93 = +kop - T1a0 - Tagg — k_2p - T493
( ) Ty94 = +hop - T143 - Tagy — k_op - 494
( ) Ty95 = +keg - T106 - T112 — Kk—69 * Ta9s — k70 - T109 * Tags + k_70 - T496
( ) T496 = +Fkro - T109 - Tags — Kk_70 - Tags + K72 - Tag7 - T111 — k_72 - T496
(441) Ta97 = —kro-Tag7 - T111+K_72-Tag6— K74 Tag7 0113 +k_74 Taos — k114 Tag7-Tas+Eh_114-Taro— k114
Tag7Tra+k_114-Taga— K115 Tags Tagr+E_115-Taro — K115 Tags Tagr +E_115-Taga+ k116 Tags — k116" Tag7
(442) Ty98 = +kry - Tag7 - T113 — Kk_7a - Tags + Krs - T112 - T113 — K75 - Taos
(443) da99 = +k1 - @1 - Togg — k-1 - Tagg — ko - T3 - Tage + k_o - Tsoo — K2 - Tagg - Tagy + k—2 - Tso —
kg - X499 - Tagg + k_o - w501 — kop - Tagg - T1a1 + K_op - Tago — Koy - 140 - Tago + K_op - Tagz — kap - T143 -
Tag9 + k_op - Tags — ko - Tsag - Tagg + k_o - Ts35 — ko - g9 - Tse + ko - W37 — K124 - Tagg + k_124 -
To6 — K124 - Tagg + k_124 - Tsos — K124 - Tago + k_124 - Tr2g
(444) T500 = +ky - T3 - Ta99 — k_2 - Ts00
(445) Z501 = +ka - Tagy - Tagg — k2 - T501
(446) Ts0p = —kop + T3 - Ts02 + k_op - Ts04 + Kog * T141 - Togs — k_gs * T502 — K103 * Tg7 - 502 + k_103 -
T509 — K103 * Ts02 * T140 + k103 - Ts10 — K103 * Ts02 * T143 + k_103 * T511
447) Ts03 = —kop - T3 T503 + K _op - Ts05 + Kog - T143 * Tags — k99 * T503 — K103 * T141 * T503 + k_103 * T513

) @500 = +kop - T3 - Tsoa — k_op - Tsoa

) T505 = +kap - 3 - X503 — k_2p - T505

) T506 = —kap * T3 Ts06 + K_2p - 507 + K100 * T140 * T2g5s — K_100 - T506

) Ts07 = +kop - T3 Ts06 — k_2p - T507

) T509 = +Fk103 * Tg7 - Tsoz — k103 * T500

) T510 = +Fk103 * T502 - T140 — k_103 - T510

) T511 = +Fk103 - Ts02 - T143 — K_103 - Ts11
455) Ts513 = +Fk103 - T141 * Ts03 — K_103 - T513

) Ts14 = —k119 - 514 - Trao + k119 - Traz — K119 - T1az - Ts1a + K_119 - T1aa

) T515 = —K1ob - T154 - Ts15 + k10 - T157 + K15 - Tisa — k_15 - Ts1s

) Ts16 = +k1206 - T1a2 - T2 — k_120 - T516

) T517 = +Kio0p - T144 - T2 — k_120 - T517

) T518 = +ki206 * T - T1s57 — k_120 - T518

) T519 = +Fk1206 * T6 - T158 — k_120 - T519

) Tso1 = —k117 - Tso1 - Tags + k117 - Tso2 — K117 - Tso1 - Tago + k117 - Tsaz — K117 Ts21 - Tao9 +
k_117 - wa11 — kit - Ts21 - Tano + ko117 - Tarz — Kur - Tso1 - Tagr + Koqi7 - Tuse — Kt s21 ¢ Taz0 +
k_117 - w404 — ka7 - 521 - Tagr + k_117 - Taor — Kiis - Tso1 - Tage + K118 * Tsoz — K18+ Ts21  Tasa +
k_118 - w523 — k118 - Ts21 * Taas + k_118 - Tar1 — Kuis - Tso1 - Taar + K118 - Ta12 — Ki1s - Ts21 - Tus7 +
k_118 - Tase — k118 - Ts21 - Taas + k_118 - Ta2a — K118 - Ts21 * Tago + k—118 * Tao7
(463) T2 = +k117 - Ts21 - Tags — k_117 * Ts22 + K118 * Ts21 - Tage — K118 * T2
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464) T3 = +k117 - Ts21 - Tago — k—117 * Ts23 + K118 - Ts21 - Tasa — K_118 - Ts23

465) d5oq = —k1 - @1 - Tsoa + k1 - Tsog + kg - T1 — Kk_g - Tsoa + K122m - T2 - T105 — K122 - Ts24
466) T505 = +ko7e - Tza - Tags — K—g7e - Tsa5 — k1 - 1 - Tsos + k1 - T596

467) T506 = +hk1 - X1 - Tsa5 — ko1 - Tuog — k2 - 3 - Taos + koo - Tsor — Ko - Tno6 - Tsos + ko - Trog —
2+ T6 * Troe + K—g - Tsog — ko - Tsag - Tso6 + ko - T536 — ko * Tagy - Tso6 + k_o - Ts37 + K124 - Tag9 —
k_124 - 526 + K124 - Tagg — K_124 - T6 + K124 - Tagg — k_124 - T526

(468) T507 = +ko - T3 - Tsoe — k_a - T57

(469) Tso8 = +hka + Tsoe * Tnog — ko - Ts8

(470) @509 = +Fk1 - 1 - Tsoa — k1 - Trog — Ko - T529 - Ts29 + ko - T35 — Ko - X529 - X529 + ko - T533 +
K124 - 529 — k_124 - 529 — K124 - 509 + k_124 - T529 — ko - T3 - T529 + k_o - T34 — Ky - W59 - Tagg + ko -
T35 — Ko - T529 - Tsoe + k_o - Ts36

P ey

T

(471) T530 = —K1ob - T530 - T16 + k—10 - T10
(472) T531 = —Ko7 - T531 - Togs + k_g7 - Tage — K122 * Ts31 - T1os + F_122 - T2
(473) T532 = —ko7e Ts32 - Togs +Kk_g70 Tso5 — K122m - T532 - T105 +K_122 - T524 — K124 - T530 +K_124 - T105 —

K124 - 2530 +k_124 - @105 — K124 - T532 + K _124 - T105 — K124 - U532 + k124 - T105 — K124 - T3z + k124 T105 —
K124+ w532 +k_124 - T105 — K124 - T30 +Kk_124 - T105 — K124 - T3z +Kk_124 - T105 — K124 - T30 +K_124 - T105 —
K124+ w532 +k_124 - T105 — K124 - T30 +Kk_124 - T105 — K124 - T3z +Kk_124 - T105 — K124 - T30 + Kk _124 - T105 —
K124 - T532 +k_124 - T105 — k124 - Ts32 + k_124 - T105 — K124 - T532 + k_124 - T105 — K124 - Ts32 + k_124 - T105
(474) Ts33 = +hky - Tsog - Tsog — k_o - T533

(475) @530 = +ko - T3 - T529 — k2 - Ts3a

5476; Ts35 = +hky - Tsog - Tagg — k_o - T35
(478)

W

AT7) @536 = +ka - Ts29 - Tso6 — k_2 - Ts36
AT8) X537 = +ko - Tagy - Tsoe — k_2 - T3y

22



z1 EGF 5e-9

z9 ErbB1:ATP 0

r3 EGF:ErbB1:ATP 0

x4 2(EGF:ErbB1:ATP) 0

x5 2(EGF:ErbB1)#P 0

r¢ ErbB1:ATP 0

x7 2(EGF:ErbB1)#P:GAP:Grb2:cPP 0

xg 2(EGF:ErbB1)#P 0

zg9 cPP 0

x10 EGF:ErbB1:ATP 0

z11 2(EGF:ErbB1:ATP) 0

x12 cPP 4498.73

13 EGF degraded 0

215 2(EGF:ErbB1)#P:GAP 0

T16 EGF 0

217 2(EGF:ErbB1)#P:GAP 0

x15 2(EGF:ErbB1)#P:GAP:Grb2 0

x19 2(EGF:ErbB1)#P:GAP:Grb2:Sos 0

Too 2(EGF:ErbB1)#P:GAP:Grb2:Sos:(Ras:GDP) 0

z91 2(EGF:ErbB1)#P:GAP:Grb2:Sos:(Ras:GTP) 0

T3 2(EGF:ErbB1)#P:GAP:Grb2 0

Taa S0s 0

w25 2(EGF:ErbB1)#P:GAP:Grb2:Sos 0

T96 Ras:GDP 58095.2

zo7 2(EGF:ErbB1)#P:GAP:Grb2:Sos:(Ras:GDP) 0

Tog Ras:GTP 0

Tog 2(EGF:ErbB1)#P:GAP:Grb2:Sos:(Ras:GTP) 0

x39 Grb2:Sos 8.8914e+07

x31 She 1100000

z30 2(EGF:ErbB1)#P:GAP:Shc 0

233 2(EGF:ErbB1)#P:GAP:(She#P) 0

231 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2 0

x35 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:Sos 0

z36 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GDP) 0
x37 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GTP) 0
238 (Shc#P):Grb2:Sos 0
239 (She#P):Grb2 0
T40 (ShC#P) 0

x41 Raf 71131.2

x40 Raf:-Ras:GTP 0
z43 Ras activated:GTP 0

NN N N
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x44 PP2A(I) 50000

T45 Raf#P 0

146 Raf#P:Pasel 0

x47 MEK 3020000

T8 MEKRaf#P 0

T49 MEK#P 0

x50 MEK#P:Rat#P 0

r51 MEK#P#P 0

T5o MEK#P#P:Pase2 0

x53 PP2A(II) 124480

r54s MEK#P:Pase2 0

x55 ERK 695000

56 ERKIMEK#P#P 0

Ts7 ERK#P 0

58 ERK#P:-MEK#P#P 0

T59 ERK#P#P 0

xgo PP2A(III) 16870.2

rg1 ERK#P#P:Pase3 0

rgo ERK#P:Pase3 0

ze3 2(EGF:ErbB1)#P:GAP:Shc 0

z¢4 2(EGF:ErbB1)#P:GAP:(Shc#P) 0

zg5 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2 0

z¢6 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:Sos 0
2( ):

E

— — N

(
ze7 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:Sos: (Ras:GDP) 0
zes 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GTP) 0
T69 (RaSGTP>_1 0
x70 (Raf:Ras:GTP)i 0
x71 (Ras_activated:GTP).i 0
T2 (Raf#P)_l 0
w73 (Raf#P:Pasel).i 0
T4 (MEKRaf#P)_I 0
w15 (MEK#P)_i 0
16 (MEK#P:Raf#P)i 0
77 (MEK#P#P)i 0
x75 (MEK#P#P:Pase2)_i 0
x79 (MEK#P:Pase2)i 0
xrgo MEK#P#P:ERK 0
2o MEK#P#P:ERK#P 0
xg3 (ERK#P#P).i 0
w54 (ERK#P#P:Pase3)i 0
rgs (ERK#P:Pase3)_i 0
g R_degraded 0
xg7 ErbB24#P 0
xss 2(EGF:ErbB1)#P:GAP:Grb2:Sos:cPP 0
xg9 2(EGF:ErbB1)#P:GAP:Grb2:Sos:(Ras:GDP):cPP 0
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zgo 2(EGF:ErbB1)#P:GAP:Grb2:Sos:(Ras:GTP):cPP 0
z91 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:cPP 0

z92 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:Sos:cPP 0

T93 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GDP):cPP 0
z94 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GTP):cPP 0
z95 2(EGF:ErbB1)#P:GAP:Grb2:Sos:(ERK#P#P) 0

z9s 2(EGF:ErbB1)#P:GAP:Grb2:Sos:(ERK#P#P) 0

zo7 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:Sos: ERK#P#P 0
zog 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:Sos:(ERK#P#P) 0
x99 2(EGF:ErbB1)#P:GAP:Grb2:Sos#P 0

z100 2(EGF:ErbB1)#P:GAP:Grb2:(Sos#P) 0

T101 (ERK#P#P)SOS 0

102 ((ERK#P#P)SOS)_I 0

2103 SOS#P 0

z104 2(EGF:ErbB1)#P:GAP:Grb2:Gab1#P:PI3K 0

105 ATP 1.2¢9

T106 PIP3 0

T107 AKT 905000

T108 PIP3:AKT 0

x109 PDK1 3.00416e+08

x110 PIP3:AKT:PDK1 0

T111 PIP3:PDK1 0

T112 AKT#P 0

2113 PP2A(IV) 450000

T114 AKT#PZP&SG4 0

z115 (EGF:ErbB1:ATP::EGF:ErbB1:Inh)-HalfActive 0

z116 2(EGF:ErbB1:ATP)-FullActive 0

z117 ErbB2:ErbB4 0

z191 (EGF:ErbB1:ATP::EGF:ErbB1_h:Inh)-HalfActive 0

x190 EGF:ErbB1:ErbB2:ATP 0

2123 (EGF:ErbB1:ErbB2):ATP 0

z124 (EGF:ErbB1:ErbB3):ATP 0

2125 (EGF:ErbB1:ErbB4):ATP 0

x126 2(EGF:ErbB1):ATP 0

2127 EGF:ErbB1:ErbB3:ATP 0

r128 EGF:ErbB1:ErbB4:ATP 0

T129 ErbB2:ErbB2#P:ATP 0

z130 (ErbB1:ErbB2)#P:GAP:Grb2:Gab1:ATP 0

z131 (ErbB1:ErbB3)#P:GAP:Grb2:Gab1:ATP 0

z132 (ErbB1:ErbB4)#P:GAP:Grb2:Gab1:ATP 0

x133 2(ErbB2)#P:GAP:Grb2:Gab1:ATP 0

2134 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl:ATP 0

x135 (ErbB4:ErbB2)#P:GAP:Grb2:Gabl:ATP 0

z136 2(EGF:ErbB1)#P:GAP:Grb2:Gabl:ATP 0

x137 (HRG:ErbB3:ErbB1):ATP 0

x13s (HRG:ErbB4:ErbB1):ATP 0
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x139 (HRG:ErbB4):ErbB2:ATP 0
140 ErbB3 6.23e3
T141 ErbB2 4.62¢e5
T142 HRG:ErbB3 0
T143 ErbB4 7.94e2
T144 HRG:ErbB4 0
T145 EGF:ErbB1:ErbB2 0
2146 EGF:ErbB1:ErbB3 0
r147 EGF:ErbB1:ErbB4 0
z14s (ErbB1:ErbB2)#P 0
Z149 (ErbB1:ErbB3)#P 0
x150 (ErbB1:ErbB4)#P 0
z151 (ErbB1:ErbB2)#P:GAP 0
z152 (ErbB1:ErbB3)#P:GAP 0
z153 (ErbB1:ErbB4)#P:GAP 0
T154 ErbB3 0
T155 ErbB2 0
T156 ErbB4 0
T157 (HRGEI‘bB?)) 0
T158 (HRGEI‘bB4) 0
z159 (EGF:ErbB1:ErbB2) 0
160 (EGFEI‘bBlETbB?)) 0
T161 (EGFErbBlErbB4) 0
T162 (EI‘bB]_EI'bBQ)#P 0
(ErbB1:ErbB3)#P 0
(ErbB1:ErbB4)#P 0
x165 (ErbB1:ErbB2)#P:GAP 0
x166 (ErbB1:ErbB3)#P:GAP 0
z167 (ErbB1:ErbB4)#P:GAP 0
T168 (HRGErbB3)EIbB2ATP 0
169 (HRGErbB3)EIbB2)ATP 0
x170 (HRG:ErbB4):ErbB2):ATP 0
171 (ErbB1:ErbB2)#P:GAP:Shc 0
(
(
(
(
(
(
(
(
(
(
(
(
(

X163
X164

S N N

r172 (ErbB1:ErbB3)#P:GAP:Shc 0
173 (ErbBl:ErbB4)#P:GAP:Shc 0
r174 (ErbB1:ErbB2)#P:GAP:Shc 0
175 (ErbB1:ErbB3)#P:GAP:Shc 0
Z176 (ErbB1l:ErbB4)#P:GAP:Shc 0
z150 (ErbB1:ErbB2)#P:GAP:(Shc#P

)0
( ) 0
x182 (ErbB1:ErbB4)#P:GAP:(Shc#P) 0
x183 (ErbB1:ErbB2)#P:GAP:(Shc#P) 0
2184 (ErbB1:ErbB3)#P:GAP:(Shc#P) 0
x185 (ErbB1:ErbB4)#P:GAP:(Shc#P) 0
2189 (ErbB1:ErbB2)#P:GAP:(Shc#P):G
x190 (ErbB1:ErbB3)#P:GAP:(Shc#P):G

rb2 0
rb2 0
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)
)
)
)
;
x181 (ErbB1:ErbB3)#P:GAP:(Shc#P
)
)
)
)
)
)



2191 (ErbB1:ErbB4)#P:GAP:(Shc#P
2192 (ErbB1:ErbB2)#P:GAP:(Shc#P
z103 (ErbB1:ErbB3)#P:GAP:(Shc#P
z194 (ErbB1:ErbB4)#P:GAP:(Shc#P
z195 (ErbB1:ErbB2)#P:GAP:(Shc#P
z196 (ErbB1:ErbB3)#P:GAP:(Shc#P
z197 (ErbB1:ErbB4)#P:GAP:(Shc#P
x108 (ErbB1:ErbB2)#P:GAP:(Shc#P
T199 (ErbB1:ErbB3)#P:GAP:(Shc#P
Zoo0 (ErbB1:ErbB4)#P:GAP:(Shc#P
2901 (ErbB1:ErbB2)#P:GAP:(Shc#P
To02 (ErbB1:ErbB3)#P:GAP:(Shc#P
T903 (ErbB1:ErbB4)#P:GAP:(Shc#P
T904 (ErbB1:ErbB2)#P:GAP:(Shc#P
T905 (ErbB1:ErbB3)#P:GAP:(Shc#P
xo06 (ErbB1:ErbB4)#P:GAP:(Shc#P
xoo7 (ErbB1:ErbB2)#P:GAP:(Shc#P
xo0s (ErbB1:ErbB3)#P:GAP:(Shc#P
Togg (ErbB1:ErbB4)#P:GAP:(Shc#P
Zo10 (ErbB1:ErbB2)#P:GAP:(Shc#P
x911 (ErbB1:ErbB3)#P:GAP:(Shc#P

(

(

(

(

(

(

(

(

(

(

(

(

:Grb2 0

:Grb2 0

:Grb2 0

:Grb2 0

:Grb2:¢cPP 0
:Grb2:¢cPP 0
:Grb2:¢cPP 0
:Grb2:Sos 0
:Grb2:Sos 0
:Grb2:Sos 0
:Grb2:Sos 0
:Grb2:Sos 0
:Grb2:Sos 0
:Grb2:Sos:cPP 0
:Grb2:Sos:cPP 0
:Grb2:Sos:cPP 0
:Grb2:Sos:(Ras:GDP
:Grb2:Sos:(Ras:GDP
:Grb2:Sos:(Ras:GDP
:Grb2:Sos:(Ras:GDP
:Grb2:Sos:(Ras:GDP
:Grb2:Sos:(Ras:GDP
:Grb2:Sos:(Ras:GDP):cPP 0
:Grb2:Sos:(Ras:GDP):cPP 0
:Grb2:Sos:(Ras:GDP):cPP 0

)0
( ) 0
( ) 0
( ) 0
( ) 0
( ) 0
( )
( )
( )
:Grb2:Sos:(Ras:GTP)
( )
( )
( )
( )
( )
( )
( )
( )

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
T912 (ErbB1:ErbB4)#P:GAP:(Shc#P
x913 (ErbB1:ErbB2)#P:GAP:(Shc#P
x914 (ErbB1:ErbB3)#P:GAP:(Shc#P
To15 (ErbB1:ErbB4)#P:GAP:(Shc#P
To16 (ErbB1:ErbB2)#P:GAP:(Shc#P
To17 (ErbB1:ErbB3)#P:GAP:(Shc#P
To1s (ErbB1:ErbB4)#P:GAP:(Shc#P
To19 (ErbB1:ErbB2)#P:GAP:(Shc#P
Taoo (ErbB1:ErbB3)#P:GAP:(Shc#P
T991 (ErbB1:ErbB4)#P:GAP:(Shc#P
T99o (ErbB1:ErbB2)#P:GAP:(Shc#P
T903 (ErbB1:ErbB3)#P:GAP:(Shc#P
Too4 (ErbB1:ErbB4)#P:GAP:(Shc#P
Tgos (ErbB1:ErbB2)#P:GAP:Grb2 0
Taos (ErbB1:ErbB3)#P:GAP:Grb2 0
Toor (ErbB1:ErbB4)#P:GAP:Grb2 0
Taog (ErbB1:ErbB2)#P:GAP:Grb2 0
Taog (ErbB1:ErbB3)#P:GAP:Grb2 0
Taz0 (ErbB1:ErbB4)#P:GAP:Grb2 0
To31 (ErbB1:ErbB2)#P:GAP:Grb2:cPP 0
Taze (ErbB1:ErbB3)#P:GAP:Grb2:cPP 0
Ta3s (ErbB1:ErbB4)#P:GAP:Grb2:cPP 0
Ta3s (ErbB1:ErbB2)#P:GAP:Grb2:Sos 0
Ta3s (ErbB1:ErbB3)#P:GAP:Grb2:Sos 0
Tase (ErbB1:ErbB4)#P:GAP:Grb2:Sos 0

:Grb2:Sos:(Ras:GTP
:Grb2:Sos:(Ras:GTP
:Grb2:Sos:(Ras:GTP
:Grb2:Sos:(Ras:GTP
:Grb2:Sos:(Ras:GTP
:Grb2:Sos:(Ras:GTP):cPP 0
:Grb2:Sos:(Ras:GTP):cPP 0
:Grb2:Sos:(Ras:GTP):cPP 0

NN I N N D I I D I A I I I I D S S D W I W I I N N N D N N N
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Taz7 (ErbB1:ErbB2)#P:GAP:Grb2:Sos 0
Ta3s (ErbB1:ErbB3)#P:GAP:Grb2:Sos 0
Taz9 (ErbB1:ErbB4)#P:GAP:Grb2:Sos 0
Tag0 (ErbB1:ErbB2)#P:GAP:Grb2:Sos:cPP 0
T941 (ErbB1:ErbB3)#P:GAP:Grb2:Sos:cPP 0
Tago (ErbB1:ErbB4)#P:GAP:Grb2:Sos:cPP 0
x943 (ErbB1:ErbB2)#P:GAP:Grb2:Sos:(Ras:GDP) 0
xo44 (ErbB1:ErbB3)#P:GAP:Grb2:Sos:(Ras:GDP) 0
Togs (ErbB1:ErbB4)#P:GAP:Grb2:Sos:(Ras:GDP) 0
Tas (ErbB1:ErbB2)#P:GAP:Grb2:Sos:(Ras:GDP) 0
To47 (ErbB1:ErbB3)#P:GAP:Grb2:Sos:(Ras:GDP) 0
xo4s (ErbB1:ErbB4)#P:GAP:Grb2:Sos:(Ras:GDP) 0
Tag9 (ErbB1:ErbB2)#P:GAP:Grb2:Sos:(Ras:GDP):cPP 0
Tos0 (ErbB1:ErbB3)#P:GAP:Grb2:Sos:(Ras:GDP):cPP 0
( )
( )
Tos3 (ErbB1:ErbB3)#P:GAP:Grb2:Sos:(Ras:GTP
Toss (ErbB1:ErbB4)#P:GAP:Grb2:Sos:(Ras:GTP
Tass (ErbB1:ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP
Tase (ErbB1:ErbB3)#P:GAP:Grb2:Sos:(Ras:GTP
Tos7 (ErbB1:ErbB4)#P:GAP:Grb2:Sos:(Ras:GTP
Toss (ErbB1:ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP):cPP 0
Tas9 (ErbB1:ErbB3)#P:GAP:Grb2:Sos:(Ras:GTP):cPP 0
Togo (ErbB1:ErbB4)#P:GAP:Grb2:Sos:(Ras:GTP):cPP 0
To1 (ErbB1:ErbB2)#P:GAP:Grb2:Gabl#P:PI3K 0
Tz (ErbB1:ErbB3)#P:GAP:Grb2:Gabl#P:PI3K 0
Toes (ErbB1:ErbB4)#P:GAP:Grb2:Gabl#P:PI3K 0
Tos 2(EGF:ErbB1)#P:GAP:Grb2:(Gabl#P):PI3K:Ras:GDP 0
Togs (ErbB1:ErbB2)#P:GAP:Grb2:Gabl#P:PI3K:Ras:GDP 0
To66 (ErbB1:ErbB3)#P:GAP:Grb2:Gabl#P:PI3K:Ras:GDP 0
Tog7 (ErbB1:ErbB4)#P:GAP:Grb2:Gabl#P:PI3K:Ras:GDP 0
Toss 2(ErbB2)#P:GAP:Grb2:Gab1#P:PI3K:Ras:GDP 0
Tagg (ErbB3:ErbB2)#P:GAP:Grb2:Gabl#P:PI3K:Ras:GDP 0
Zar9 PTEN 56100.9
Zog0 RTK_Pase 70000
Tog1 (ErbB1:ErbB3)#P:RTK _Pase 0
Tage (ErbB1:ErbB4)#P:RTK _Pase 0
L9283 2(ErbB2)#PRTK_Pase 0
T84 EI‘bB2E1"bB2#P 0
285 Inh 0
L9286 ErbB1:Inh 0
2987 PIBK 3.55656e+07
Togs (ErbB2:ErbB3) 0
T9289 Q(ETsz)#P 0
T290 Q(ETsz)#P 0
T291 2(EI‘bB2)#PGAP 0

)
)
)
)
)
)
|

T951 (ErbB1:ErbB4)#P:GAP:Grb2:Sos:(Ras:GDP):cPP 0
)0
)0
)0
)0
)0
)0
)
)

(
(
(
(
(
(
E
Tose (ErbB1:ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP
(
(
(
(
(
(
(
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T9293 2(ErbB2 #PGAP 0

Togs 2(ErbB2)#P:GAP:Shc 0
296 2(ErbB2 #PGAPShC 0
T297 2(ErbB2 #P GAP (ShC#P
T299 2(ErbB2 #P GAP ShC#P
300 2(ErbB2 #P GAP ShC#P
T301 2(ErbB2 #P GAP ShC#P
300 2(ErbB2)#P:GAP: (Shc#P
303 2(ErbB2)#P:GAP: (Shc#P

0
( 0
( G
(
E
w301 2(ErbB2)#P:GAP:(She#P
(
:(
:(
:(
:(
(

rb2 0

:Grb2:cPP 0

:Grb2 0

:Grb2:Sos 0

:Grb2:Sos:cPP 0

:Grb2:Sos 0

:Grb2:Sos:(Ras:GDP)

:Grb2:Sos:(Ras:GDP):

:Grb2:Sos:(Ras:GDP)

:Grb2:Sos:(Ras:GTP)
( ):
( )

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
305 2(ErbB2)#P GAP:(Shc#P
2310 2(ErbB2)#P GAP:(Shc#P
2311 2(ErbB2)#P:GAP:(Shc#P
x312 2(ErbB2)#P:GAP:Grb2 0
x313 2(ErbB2)#P:GAP:Grb2:cPP 0
x314 2(ErbB2)#P:GAP:Grb2 0
x315 2(ErbB2)#P:GAP:Grb2:Sos 0
x316 2(ErbB2)#P:GAP:Grb2:Sos:cPP 0
x317 2(ErbB2)#P:GAP:Grb2:Sos 0
x318 2(ErbB2)#P:GAP:Grb2:Sos:(Ras:GDP) 0
( ) Ras:GDP):cPP
( ) Ras:GDP)
( ) )
( ) ):
( )

:Grb2:Sos:(Ras:GTP
:Grb2:Sos:(Ras:GTP

e e e N e e e e e e e e e N

319 2(ErbB2)#P:GAP:Grb2:Sos:
300 2(ErbB2)#P:GAP:Grb2:Sos: 0
301 2(ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP) 0
300 2(ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP):cPP 0
T303 2(ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP) 0
2324 2(ErbB2)#P:GAP:Grb2:Gab1#P:PI3K 0
T35 (ErbB4:ErbB2)#P:GAP:Grb2:Gabl1#P:PI3K:Ras:GDP 0
330 EGFEI‘bBl#P 0
T331 EI‘bB3#P 0
T332 EI‘bB4#P 0
x335 (ErbB3:ErbB2)#P 0
x336 (ErbB4:ErbB2)#P 0
x337 (ErbB3:ErbB2)#P 0
ErbB4:ErbB2)#P 0
) 0
) 0
)
)

NN TN

X338

(

(

(

339 (EI‘bBBEIbB2

T340 (EI‘bB4EIbB2

T341 (EI‘bBBETbB2 #P GAP 0

x343 (ErbB3:ErbB2)#P:GAP 0

x344 (ErbB4:ErbB2)#P:GAP 0

x315 (HRG:ErbB4):ErbB2 0

x346 (ErbB4:ErbB2)#P:GAP 0
(

2347 (ErbB3:ErbB2)#P:GAP:She 0
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2348 (ErbB4:ErbB2)#P:GAP:She 0
2349 (ErbB3:ErbB2)#P:GAP:She 0
x350 (ErbB4:ErbB2)#P:GAP:Shc 0
x351 (ErbB3:ErbB2)#P:GAP:(Shc#P) 0
x353 (ErbB3:ErbB2)#P:GAP:(Shc#P) 0
x354 (ErbB4:ErbB2)#P:GAP:(Shc#P) 0
I355 HRGEI‘bB3)EIbB2 0

2356 (ErbB4:ErbB2)#P:GAP:(Shc#P
x357 (ErbB3:ErbB2)#P:GAP:(Shc#P
1358 (ErbB3:ErbB2)#P:GAP:(Shc#P
359 (ErbB3:ErbB2)#P:GAP:(Shc#P):Grb2 0

Z360 (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2 0

2361 (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2:cPP 0
Z362 (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2 0

2363 (ErbB3:ErbB2)#P:GAP:(Shc#P):Grb2:Sos 0
2364 (ErbB3:ErbB2)#P:GAP:(Shc#P):Grb2:Sos:cPP 0
1365 (ErbB3:ErbB2)#P:GAP:(Shc#P):Grb2:Sos 0
1366 (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2:Sos 0
1367 (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2:Sos:cPP 0

)0
):Grb2 0

( ):G
( ):
(Shc#P)
(Shc#P).
(Shc#P)
(Shc#P)
( ):
( ):
Sheib)
x36s (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2:Sos 0
( ):
( ):
( ):
( ):
( ):
( ):
( ):
( ):
( ):
( ):
( ):
):

rb2:¢cPP 0

(
(
(
(
(
(
(
(
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
x369 (ErbB3:ErbB2)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GDP) 0
x370 (ErbB3:ErbB2)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GDP):cPP 0
x371 (ErbB3:ErbB2)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GDP) 0
x372 (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GDP) 0
x373 (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GDP):cPP 0
x374 (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GDP) 0
x375 (ErbB3:ErbB2)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GTP) 0
x376 (ErbB3:ErbB2)#P:GAP:(Shc#P):Grb2:Sos:(Ras:GTP):cPP 0
x377 (ErbB3:ErbB2)#P:GAP:(Shc#P):Grb2:Sos: (Ras:GTP)
x37s (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2:Sos: (Ras:GTP)
Z379 (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2:Sos: (Ras:GTP)
x380 (ErbB4:ErbB2)#P:GAP:(Shc#P):Grb2:Sos: (Ras:GTP)
x381 (ErbB3:ErbB2)#P:GAP:Grb2 0
Z3s2 (ErbB3:ErbB2)#P:GAP:Grb2:cPP 0
x333 (ErbB3:ErbB2)#P:GAP:Grb2 0
T84 (ErbB4:ErbB2)#P:GAP:Grb2 0
x5 (ErbB4:ErbB2)#P:GAP:Grb2:cPP 0
x386 (ErbB4:ErbB2)#P:GAP:Grb2 0
x3s7 (ErbB3:ErbB2)#P:GAP:Grb2:Sos 0
x3ss (ErbB3:ErbB2)#P:GAP:Grb2:Sos:cPP 0
x389 (ErbB3:ErbB2)#P:GAP:Grb2:Sos 0
2300 (ErbB4:ErbB2)#P:GAP:Grb2:Sos 0
x301 (ErbB4:ErbB2)#P:GAP:Grb2:Sos:cPP 0
T390 (ErbB4:ErbB2)#P:GAP:Grb2:Sos 0
Z303 (ErbB3:ErbB2)#P:GAP:Grb2:Sos:(Ras:GDP) 0
( )

T304 (ErbB3:ErbB2)#P:GAP:Grb2:Sos:(Ras:GDP):cPP 0
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1395 (ErbB3:ErbB2)#P:GAP:Grb2:Sos:(Ras:GDP
396 (ErbB4:ErbB2)#P:GAP:Grb2:Sos:(Ras:GDP
Z397 (ErbB4:ErbB2)#P:GAP:Grb2:Sos:(Ras:GDP
Z39s8 (ErbB4:ErbB2)#P:GAP:Grb2:Sos:(Ras:GDP

( )0
( )0
(RoeDP)
T390 (ErbB3:ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP)
( ):
( )
( )
( ):

( )

( )

( ) PP

( ) 0
( ) 0

x400 (ErbB3:ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP):cPP

x401 (ErbB3:ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP) 0

Z402 (ErbB4:ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP) 0

2403 (ErbB4:ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP):cPP 0

2404 (ErbB4:ErbB2)#P:GAP:Grb2:Sos:(Ras:GTP) 0

z405 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl#P:PI3K 0

x407 (ErbB4:ErbB2)#P:GAP:Grb2:Gabl:#P#P:Pase9t 0

x408 (ErbB4:ErbB2)#P:GAP:Grb2:Gabl1#P:PI3K 0

Z400 (ErbB1:ErbB3)#P:GAP:Grb2:Gabl##P 0

z410 (ErbB1:ErbB4)#P:GAP:Grb2:Gabl##P 0

2411 (ErbB1:ErbB3)#P:GAP:Grb2:Gabl##P:Pase9t 0

2412 (ErbB1:ErbB4)#P:GAP:Grb2:Gabl##P:Pase9t 0

z415 2(EGF:ErbB1)#P:RTK Pase 0

z416 (ErbB1:ErbB2)#P:RTK _Pase 0

x417 (ErbB2:ErbB3)#P:RTK _Pase 0

zas (ErbB2:ErbB4)#P:RTK_Pase 0

Z419 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:(Sos#P) 0

Z490 2(EGF:ErbB1)#P:GAP:(Shc#P):Grb2:(Sos#P) 0

T421 (HRGErbBB)ErbBQ) 0

x40 (HRG:ErbB4):ErbB2) 0

2404 ErbB1:ErbB:Gabl#P#+#:Pasedt 0

T 425 Q(ETsz) 0

T 426 Gabl 94868.3

2407 (ErbB1:ErbB2)#P:GAP:Grb2:Gabl 0

2408 (ErbB1:ErbB3)#P:GAP:Grb2:Gabl 0

Z409 (ErbB1:ErbB4)#P:GAP:Grb2:Gabl 0

2430 ErbB1:ErbB:Gabl1#P## 0

2431 2(EGF:ErbB1)#P:GAP:Grb2:(Gabl4P):ERK#P#P 0

x432 2(EGF:ErbB1)#P:GAP:Grb2:(Gabl#P):ERK#P#P_i 0

2433 (ErbB1:ErbB2)#P:GAP:Grb2:Gabl#P:ERK#P#P 0

2434 (ErbB1:ErbB2)#P:GAP:Grb2:Gabl#P:ERK#P#P_i 0

2435 (ErbB1:ErbB3)#P:GAP:Grb2:Gabl#P:ERK#P#P 0

T 436 2(ErbB2)#PGAPGrb2Gab1 0

457 (ErbB1:ErbB3)#P:GAP:Grb2:Gabl#P:ERK#P#P i 0

435 (ErbB1:ErbB4)#P:GAP:Grb2:Gabl#P_ERK#P#P 0

Z439 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl 0

2440 (ErbB1:ErbB4)#P:GAP:Grb2:Gabl#P:ERK#P#P_i 0

2442 (ErbB4:ErbB2)#P:GAP:Grb2:Gabl 0

2444 PIP2 393639

2445 (ErbB1L:ErbB2)#P:GAP:Grb2:Gabl#P 0

2446 (ErbB1:ErbB3)#P:GAP:Grb2:Gabl#P 0
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2447 (ErbB1:ErbB4)#P:GAP:Grb2:Gabl#P 0

z4s 2(EGF:ErbB1)#P:GAP:Grb2:Gabl1#P:PI3K:PIP2 0
Ta49 (ErbB1:ErbB2)#P:GAP:Grb2:Gabl#P:PISK:PIP2 0
Z450 (ErbB1:ErbB3)#P:GAP:Grb2:Gabl#P:PISK:PIP2 0
2451 (ErbB1:ErbB4)#P:GAP:Grb2:Gabl1#P:PISK:PIP2 0
Z450 2(ErbB2)#P:GAP:Grb2:Gab1#P:PI3K:PIP2 0

Z453 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl1#P:PISK:PIP2 0
Z454 2(ErbB2)#P:GAP:Grb2:Gabl1#P 0

T 455 PI3K 0

2456 ErbB3/4:ErbB2:Gabl#P##:Pase9t 0

2457 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl#P 0

2460 (ErbB4:ErbB2)#P:GAP:Grb2:Gabl#P 0

T461 Shp 2213.59

L4162 PIP3Shp 0

T 463 Shp2 le+06

2464 (ErbB1:ErbB2)#P:GAP:Grb2:Gabl1#P:Shp2 0

2465 (ErbB1:ErbB3)#P:GAP:Grb2:Gabl1#P:Shp2 0

2466 (ErbB1:ErbB4)#P:GAP:Grb2:Gabl1#P:Shp2 0

z467 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl#P:PI3K:(PIP2)2 0
x46s (ErbB3:ErbB2)#P:GAP:Grb2:Gabl#P:PI3K:(PIP2)3 0
T460 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl#P:PI3K:(PIP2)4 0
2470 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl#P:PI3K:(PIP2)5 0
x471 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl#P:PI3K:(PIP2)6 0
Ty79 AKT:P:P:Raf:P:Ser 0

2473 2(ErbB2)#P:GAP:Grb2:Gab1#P:Shp2 0

2474 2(ErbB2)#P:GAP:Grb2:Gabl#P:ERK#P#P 0

2475 2(ErbB2)#P:GAP:Grb2:Gabl#P:ERK#P#P i 0

2476 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl1#P:Shp2 0

2477 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl #P:ERK#P#P 0
247 (ErbB3:ErbB2)#P:GAP:Grb2:Gabl #P:ERK#P#P_i 0
Ta79 (ErbB4:ErbB2)#P:GAP:Grb2:Gabl1#P:Shp2 0

240 (ErbB4:ErbB2)#P:GAP:Grb2:CGabl #P:ERK#P#P 0
2451 (ErbB4:ErbB2)#P:GAP:Grb2:Gabl #P:ERK#P#P_i 0
T 482 PIP3:PTEN 0

x483 2(EGF:ErbB1)#P:GAP:Grb2:Gabl 0

2484 AKT:P:P:Raf:P:Ser_i 0

1485 Raf:P:Ser 0

T8 2(EGF:ErbB1)#P:GAP:Grb2:(Gabl#P##) 0

x487 (ErbB4:ErbB2)#P:GAP:Grb2:Gabl:#P#P 0

L4188 2(EGFErbB1)Gab1#P## 0

T4z9 2(EGF:ErbB1)#P:GAP:Grb2:(Gab1#P):Shp2 0

490 2(ErbB2)2Gab1#P## 0

2491 ErbB3/4:ErbB2:Gabl#P## 0

2492 EGF:ErbB1:Inh:ErB2 0

T493 EGF:ErbB1l:Inh:ErB3 0

2494 EGF:ErbB1:Inh:ErB4 0
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T 495 PIPSAKT#P 0

Za96 PIP3:AKT#P:PDK1 0

Ta97 AKT:P:P 0

T498 AKT:P:P:Pase4 0

T 499 EGF:ErbB1:Inh 0

z500 (EGF:ErbB1:ATP::EGF:ErbB1:Inh):Inh 0
T501 2(EGFETbB11Dh) 0

T502 ErbB2:Inh 0

T503 ErbB4:Inh 0

x504 (EGF:ErbB1:ErbB2):Inh 0

x505 (EGF:ErbB1:ErbB3)#P:Inh 0

T506 ErbB3:Inh 0

z507 (EGF:ErbB1:ErbB3)#P:Inh 0

T508 ErbB2:Inh 0

T509 ErbB2:ErbB2:Inh 0

r510 ErbB3:ErbB2:Inh 0

r511 ErbB4:ErbB2:Inh 0

T512 ErbB4:Inh 0

r513 ErbB4:Inh:ErbB2 0

T514 HR,G 0

I515 HRG 0

T516 (HRGEI‘bB3EIbB1) 0

T517 (HRGEI‘bB4EIbB1) 0

T518 (HRGEI‘bB3EIbB1) 0

x519 (HRG:ErbB4:ErbB1) 0

T520 MKP_deg 0

T521 Pase9t 0

x50 2(EGF:ErbB1):Gabl#P#+#:Pasedt 0
T503 2(ErbB2)2:Gabl#P#+#:Pase9t 0

T524 ErbB1_h:ATP 0

T525 ErbB1_h:Inh 0

T526 EGF:ErbB1_h:Inh 0

Tsyy EGF:ErbB1:ATP::EGF:ErbB1_h:Inh 0
T508 2(EGF:ErbB1_h:Inh) 0

To9 EGF:ErbB1_h:ATP 0

I530 ErbB1_h:ATP 0

T531 ErbB1 1.08e6

T532 ErbB1_h 0

z550 (EGF:ErbB1:ATP::EGF:ErbB1_h:ATP) 0
z551 (EGF:ErbBl:Inh::EGF:ErbB1_h:ATP) 0
T550 2(EGF:ErbB1_h:ATP) 0

x553 (EGF:ErbB1:ATP::EGF:ErbB1 _h:Inh) 0
xs554 (EGF:ErbB1:Inh::EGF:ErbB1_h:Inh) 0
x5s55 (EGF:ErbBL:ATP::EGF:ErbB1_h:ATP)-FullActive 0
x556 (EGF:ErbBl:Inh::EGF:ErbB1_h:ATP)-HalfActive 0
x557 2(EGF:ErbB1_h:ATP)-FullActive 0
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x558 (EGF:ErbB1:ATP::EGF:ErbB1_h:Inh)-HalfActive 0
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Rates that are 0 participate in regulation reactions that may be turned on/off for testing hy-
potheses.

k1. 0 /molecule/s *

k1 1.00e+07 /molecule/s *
k14 0 /molecule/s *

ko 7.45¢-06 /molecule/s
kop 3.74e-08 /molecule/s
k4 0.00e+00 /molecule/s
k4 6.73e-06 /molecule/s
ks 0.00e+00 /molecule/s
ksp 0.00e+00 /molecule/s
ki, 0.00e+00 /s

k¢ 1.30e-02 /s *

k7 5.00e-05 /s

ks 5.91e-07 /molecule/s
ksp 9.35e-06 /molecule/s
k1o 5.43e-02 /molecule/s
k’15 1.67e-08 /S

ki 1.67e-05 /molecule/s
k17 1.67e-05 /molecule/s
k1s 2.50e-05 /molecule/s
k19 1.67e-07 /molecule/s
koo 1.11e-05 /molecule/s
ko1 3.67e-07 /molecule/s
koo 1.39e-07 /molecule/s
k23 6.00e+00 /S

kos 1.67e-05 /molecule/s
kag 5.00e-06 /molecule/s
kag 1.17e-06 /molecule/s
k32 4.00e-07 /molecule/s
k33 3.50e-05 /molecule/s
ks34 7.50e-06 /molecule/s
kss 7.50e-06 /molecule/s *
kgﬁ 5.00e-03 /S

k37 1.50e-06 /molecule/s
k4o 5.00e-05 /molecule/s
k41 5.00e-05 /molecule/s
k42 6.00e-05 /molecule/s
k43 0.00e+00 /molecule/s
kas (ka5 + k44)/6.00e23/1.00e — 12/3.00e — 07 /molecule/s
k45 0.00e+00 /molecule/s
k47 0.00e+00 /molecule/s

kss 2.51e-05 /molecule/s * %5



k49 0.00e+00 /molecule/s
kso 2.66e-68 /molecule/s *
kso (k_s3 + k_52)/6.00e23/1.00e — 12/3.00e — 07 /molecule/s
k53 0.00e4-00 /molecule/s
k55 0.00e4-00 /molecule/s
ks¢ 1.46e-5 /molecule/s *
k57 0.00e4-00 /molecule/s
kss 3.33e-08 /molecule/s *
k60 2.67e-03 /S

k60b 4.71e-02 /S

k600 5.20e-04 /S

k‘@l 5.70e-04 /S

k62b 4.16e-04 /S

kes 1.67e-05 /molecule/s
kg5 0.00e4-00 /molecule/s
kes 1.50e-05 /molecule/s
kg7 5.00e-05 /molecule/s
kgs 0.00e+00 /molecule/s
kg 3.33e-05 /molecule/s
k7o 6.67e-07 /molecule/s
k71 0.00e4-00 /molecule/s
k75 0.00e4-00 /molecule/s
k73 8.33e-07 /molecule/s *
k74 1.67e-06 /molecule/s *
k75 0.00e+00 /molecule/s
k76 0.00e+00 /molecule/s
kgap 5.00e-05 /molecule/s
kg4 5.00e-05 /molecule/s
kg5 0.00e4-00 /molecule/s
kog 1.67e-06 /molecule/s
kg7e 1.00e+06 /molecule/s
kg7 1.00e406 /molecule/s
kog 3.33e+04 /molecule/s
kg9 4.42e+00 /molecule/s
k100 1.00e4+-00 /molecule/s
k101 8.33¢-07 /molecule/s
k102 5.00e-07 /molecule/s
k103 1.67e-10 /molecule/s *
k104 0.00e-+00 /molecule/s
k105 6.67e-05 /molecule/s
k106 1.33e-05 /molecule/s
k1o6p 2.63e-08 /molecule/s
k107 3.33e-05 /molecule/s
k10s 0.00e4+00 /molecule/s
k109 5.00e-06 /molecule/s
k110 3.33¢-04 /molecule/s
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k111 0.00e+00 /molecule/s
k112 4.71e-03 /molecule/s
k113 0.00e-+00 /molecule/s
k114 4.99e-06 /molecule/s
k115 0.00e+00 /molecule/s
k‘116 1.50e-02 /S

k117 8.33e-08 /molecule/s
k115 0.00e4+00 /molecule/s

k119 1.00e4+07 /molecule/s *

k120p 5.93e-11 /molecule/s
k120 1.33e-9 /molecule/s *
k199 1.87e-08 /molecule/s *
k123 0.00e+00 /molecule/s
k_1 3.30e-02 /s *

k—ld 0 /S *

k_1. 1.00e+00 /s

k_oy 1.60e-02 /s

k_5 1.60e-01 /s

k_4 1.66e-04 /s

k_5 8.08¢-01 /s

k_s5 8.08e-03 /s

k_¢ 5.00e-05 /s *

k_g» 0.00e-00 /s

k_7 1.38e-04 /s

k_g 2.00e-01 /s

k_sp 2.00e-02 /s

]{3_10 1.10e-02 /S

k_15 0.00e400 /s

k‘_17 6.00e-02 /S

k‘_lg 1.30e+00 /S

k‘_lg 5.00e-01 /S

k‘_go 4.00e-01 /S

k‘_gl 2.30e-01 /S

]{3_22(, 1.00e-01 /S

]{3_22 1.00e-01 /S

k_23 6.00e-02 /s

k_94 5.50e-01 /s

]{?_25 2.14e-02 /S

k‘_gg 5.30e-03 /S

k‘_gg 3.10e+-00 /S

k‘_gg 1.00e-01 /S

]{3_33 2.00e-01 /S

k_34 3.00e-02 /s

]{3_35 1.50e-03 /S *

k_36 0.00e4+00 /s

k_37 3.00e-01 /s
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]{3_40 6.40e-02 /S
]{5_41 4.29e-02 /S
]{?_42 1.42e-02 /S
k‘_43 3.16e+01 /S
k‘_44 1.83e-02 /S
k‘_45 1.90e+00 /S
k‘_47 8.00e-01 /S
k_4s 7.90e-01 /s*
]{3_49 1.12e-01 /S
]{3_50 0.8 /S *

k_52 3.30e-02 /s
k_s53 2.80e-01 /s
k_s5 7.02e+01 /s
k_s6 1.46e-5 /s *
k_s57 ks % 6.00e23 % 1.00e — 12 % 6.00e — 08 — k_56 /s *
]{3_58 k48 % 6.00e23 * 1.00e — 12 x 6.00e — 08 — ]{3_48 /S *
k—GOb 0.00e+-00 /S
k_go 0.00e+00 /s
k_g1 0.00e+00 /s
]{3_63 2.75e-01 /S
k‘_64 3.00e-01 /S
k‘_65 2.00e-01 /S
k—66 2.00e-01 /S
k‘_67 2.00e-02 /S
]{3_68 2.00e-01 /S
k—GSb 2.05e+-01 /S
]{3_69 1.00e-01 /S
k_70 1.00e-01 /s
k‘_71 2.52e+01 /S
k‘_72 5.01e+00 /S
k‘_73 8.33e-7 /S *
k‘_74 2.00e-1 /S *
k‘_75 1.00e-1 /S *
k_zg 1.42e4+02 /s
]{3_94 1.00e-02 /S
k_g5 3.30e+01 /s
]{3_96 1.00e-01 /S
k‘_97 1.50e-02 /S
k‘_g7c 1.00e-03 /S
k‘_gg 1.00e-03 /S
k‘_gg 5.00e-01 /S
]{3_100 1.00e-03 /S
]{?_101 3.00e-02 /S
]{3_102 5.61e+00 /S
]{3_103 1.60e-02 /S *
]{3_104 2.00e-01 /S
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]{3_105 1.00e-01 /S
k—lOGb 1.00e-01 /S
k‘_loﬁ 1.00e-01 /S
k?_107 1.00e-01 /S
k‘_log 5.00e+-00 /S
k‘_log 1.00e-01 /S
k—llO 1.00e-01 /S
]{3_111 6.57e+00 /S
]{3_112 1.00e-01 /S
]{3_113 1.78e+02 /S
]{3_114 1.00e-01 /S
k‘_115 1.00e+-00 /S
k‘_llﬁ 0.00e+-00 /S
k‘_117 1.00e-01 /S
k‘_llg 3.00e-02 /S
]{3_119 1.03e-02 /S
]{3_120 1.00e-01 /S *
]{3_1205 1.00e-01 /S *
]{3_122 1.00e+00 /S *
]{3_123 1.78e-01 /S

* These constants are 0 during inhibitor pre-incubation
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SFigure 3. The dynamics of a model that has been fitted to synthetic data. Points indicate the synthetic
data, generated from a hand-fitted A431 IERMv1.0. Lines indicate the dynamics of a model that has been
refitted, using simulated annealing, to the synthetic data.
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SFigure 4. Distributions of parameter values of the ErbB model fitted to A431 line. Distributions are
generated from repeated parameter optimization runs (by simulated annealing). The x-axis is the
parameter value (either an initial concentration or a rate constant) on a log-scale.
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SFigure 5. Sensitive rate constants and protein initial concentrations of the IERMv1.0 model fitted to A431
dynamics, according to time, feature or type of stimulus. Parameters are numbered 1-225. The rate
constants comprise 1-199, and the protein initial concentrations comprise 200-225. Sensitive parameters are
noted by a box positioned at the corresponding numbered position along a vertical axis. Each vertical axis
corresponds to a time, feature or type of stimulus. Red boxes indicate parameters sensitive for pPERK
dynamics, green boxes for pAkt.
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SFigure 6. Dynamic trajectories for pERK stimulated by 1 nM HRG in IERMv1.0 fits to A431 data with
alternate phosphatase 2A reaction compartmentalization. Solid line — predicted pERK dynamics in a
baseline model having three different reaction compartments of PP2A, as described in the text; square points
denote data collected from A431 cells stimulated with InM HRG; dotted line - dynamics from the same fit
but forced to have a single reaction compartment of PP2A; dashed line — ERK dynamics from a fit having a
single reaction compartment of PP2A but recalibrated against experimental data.
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SFigure 7. Predicted Hill coefficients and the ErbB responses. (A) Model fits showing dose-response of
pERK with low (<1) Hill coefficients (left panel) and amplification as defined by Eqn. 5 (right panel).

(B) Model fits showing EC50 of pAkt with low (<1) Hill coefticients (left panel) and amplification as
defined by Eqn. 5 (right panel). (C) Predicted pRaf activation over time under 3 concentrations of EGF.

(D) Predicted dose response of different levels of the MAPK pathway in the A431 fit of IERMv1.0 model.
The dose response of early events (pErbB1 and pShc) cluster into one group, showing rapid die-off at low
levels of ligand (10-11 M). The dose response of the late events (pMEK and pERK) cluster into another
group, showing amplification at low levels of ligand. The dose response of an intermediary signal (pRaf)
shows biphasic behavior, at high concentrations of ligand reflecting the early event amplification profile and
at low concentrations reflecting the late event amplification profile.
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