1. wild-type Genome

2a. wWild-type Genetic Elements 2b. Wild-type Element Sequences

1. T7 RNA Polymerase 1. atgaacacgattaacatcgctaagaacg..
2. T7 DNA Polymerase 2. atgatcgtttctgacatcgaagctaacg..
3w Major Capsid Protein 3. atggctagcatgactggtggacagcaaa..
4. E.coli RNA Pol. Promoter Al 4. ?????atcaaaaagagtattgacttaaa

5. T7 RNA Pol. Promoter @10 5. ?????taatacgactcactatagggaga
3a. Refactored Parts 3b. Part Sequences

1. [T7 RNA Polymerase] 1. [atgaacacgattaacatcgctaagaacg..]
2. [T7 DNA Polymerase] 2. [atgatcgtttctgacatcgaagctaacg..]
3 [Major Capsid Protein] 3. [atggctagcatgactggtggacagcaaa...]
4. [E.coli RNA Pol. Promoter Al] 4. [atcaaaaagagtattgacttaaagtcta..]
5. [T7 RNA Pol. Promoter @10] 5. [acttcgaaattaatacgactcactatag..]
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Figure S1. Genome design algorithm. Step 1. Obtain the
DNA sequence of the genome of a natural biological system.
Step 2. Annotate the genome, (a) listing all known
biological functions and (b) their known or putative coding
sequence(s). Step 3. Independent of steps 1 and 2, (a)
list all desired higher-level functions to be encoded in
the engineered genome and (b) define the DNA sequence
encoding each function as a part; edit the DNA sequence of
parts in order to meet any sequence design rules (e.g., one
function per part). Step 4. Check and, as necessary,
redefine part sequences and boundaries until all design
criteria are met. Step 5. Compile edited parts into a
genome, construct, and test.
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Figure S2. Genome design. We split the wild-type T7 genome into

six sections, alpha through zéta, using five restriction sites
unique across the natural sequence. Each section shown here has
a wild-type section with representations of the genetic
elements: protein coding regions (blue), ribosome binding sites
(purple), promoters (green), RNase III recognition sites (pink),
transcription terminators (yellow), and others (gray). Elements
are labeled by convention [7]. Images are not to scale, but
overlapping boundaries indicate elements with shared sequence.
The useful natural restriction sites across each section are
shown (black lines). T7.1 sections are shown below the wild-
type sections. Parts are given integer numbers, 1 through 73,

starting at the left end of the genome. Unique restriction site

pairs bracket each part (red/blue lines, labeled D[part #]L/R).
Added unique restriction sites (purple lines, U[part #]) and
part length (# base pairs, open boxes) are shown.
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Figure S3. Differences between wild-type T7 and T7.1. A
listing from left to right on the T7 genome of the changes
made during design of T7.1. Changes are shown by
comparison of the annotated wild-type T7 (above) and T7.1
(below) sequences. Point mutations are capitalized. The
natural ribosome binding sites are underlined. The
bracketing restriction sites surrounding parts are orange
(left cutter) and blue (right cutter), with overlaps of
neighboring bracketing restriction sites in light green.
Other features include start codons (green), stop codons
(red), and overlaps of start and stop codons (purple).

Changes in Section Alpha
LeftEnd-Partl: TR-SRL/AO0

T7: gagtgtctctctgtgtccctatctgttacagtctecctaaagtatcctect
------ TR-—mmmmm e > P - ) F—
T7.1: gagtgtctctctgtgtccctatc gtctcctaaagtatcctect
________________ > <-D1L-> <e—mmmeeeSRLm———m

Partl-Part2: SRL/A0-gOL

T7: acctaaagacgccttgttgttagccataaagtgataacctttaatcattgtctttattaa
——SRL--> P @OL————
T7.1: acctaaagGTTacc ttgttgttagccataaagtgataacctttaatcattgtctttattaa
——SRL--> <D2L-> RS @OL————
<-D1R->

Part2-Part3: @OL-Al

T7: aaggagagacaacttaaagagacttaaaagattaatttaaaatttatcaaaaag
—-=-g0L~--> <-=-Al---

T7.1: aaggagagacaacttaaagagCAtgcttaaaagatta taaaatttatcaaaaag
—---@OL--> <D2R-> <D3L-> <—e=Al--—

Part3-Part4: Al-A2/A3/BoxA/R0.3

T7: gagagggacacggcgaatagccatcccaatcgacaccggggtcaaccggataagtagacagecctgataagtcgcacgaaaaacagg
———-Al-——-> <———-A2--—o
T7.1: gagagggacacggcgaatagccatcccaatcgaTaccggggtcaaccggataagtaga gataagtcgcacgaaaaacagg
———eBAle—e> <D3R-> <D4L-> <m—==BA2--ee

Part4-Part5: A2/A3/BoxA/R0.3-0.3

T7: gatattcactaataactgcacgagg aacacaagatggctatgtctaaca
---R0.3---> <-0.3RBS-> = <——--m- 0.3=————-
T7.1: gatattcactaagctt tgcacgagg aacacaagatggctatgtctaaca
---R0.3---> <D5L-> <-0.3RBS-> = <——-mem 0.3-————-
<D4R->

Part5-Part6: 0.3-0.4

T7: cgaggagtacgaggaggatgaagagtaatgtctactacc
0.3 >
<-0.4RBS-> <eee=0.4-——-
T7.1: cgaggagtacgaggagganaagagtaagcgcgc cgaggagtacgaggaggatgaagagtaatgtctactacc
0. ><D5R-><-D6L~-> <-0.4RBS-> <====0.4----

Ul-R0.5: U1/0.4-R0O.5

T7: caaagaactgtacgaaaacaacaaggcaatagctttagaatctgctgagtgatagactcaaggtc
0.4-—=->
R RO.5--————-
T7.1: caaagaGctCtacgaaaacaacaaggcaatagctttagaatctgctgagtgaaccaggtgagtgatagactcaaggte
0.4--=-><-DHR-><—=—mmun RO.5---———-
<-Ul->

RO.5-Part7: R0.5-0.5

T7: gcctttatgattatcactttacttatgagggagtaatgtatatgett
------- RO.5-—————=> <—0.5RBS-><———=-0.5-———
T7.1: gcctttatgattatcactt cttatgagggagtaatgtatatgctt
------- RO.5-=mmm==><D7L-> <—0.5RBS-><———=-0.5-———
U2
T7: gctctaggtctagctgtaggtgcatcce
0.5
T7.1: gctctaggGetagetgtaggtgecatee
0.5

<-U2->



Part7-Part8: 0.5-0.6A/B

T7: catcaaaggggcactacgcaaatgatgaagcac
0.5 >
<-0.6RBS-> P R S
T7.1: catcaaaggCgcactacgcaaatAaacgcgt caaaggggcactacgcaaatgatgaagcac
0.5 ><D7R-> <-0.6RBS-> <eeem0.6-———
<D8L->

Part8-Part9: 0.6A/B-0.7

T7:
aacaggcactagccaacacactgaacgctatctcataacgaacataaaggacacaatgcaatgaacattacc
0. 6-—==> <-0.7RBS-> P J A
T7.1:
aacaggcactagcgtacg cgaacataaaggacacaatgcaatgaacattacc
—===0.6----><D8R-> <-0.7RBS-> <—===0.7-=-=
<-D9L->

Part9-Partl0: 0.7-C/RI

T7: caacattgataagcaacttgacgcaatgttaatgggctgatagtcttatct
0.7 > <===-R1---
< c
T7.1: caacattgataagcaacttgacgcaatgttaatgggctgacggtccg attgataagcaacttgacgcaatgttaatgggctgatagtcttatct
0.7 ><-DI9R-><D10L><
<===--R1---
Partl0-Partll: C/RI1-1I
T7: ataggtacgatttactaactggaagaggcactaaatgaacacgatt
———-RI-—=-- > <-IRBS-> P j J—
T7.1: ataggtacgatttactaacccgcgg ctggaagaggcactaaatgaacacgatt
———-RI-—=-- <D10R> <-IRBS-> P  J—
<D11L>
Partll-Partl2: I-g¢l.I1A/R1.1/21.1B
T7: gcgttcgecgtaacgccaaatcaatacgactcactatagagggacaaac
————— I————=> <---R1.1----
< 1.1A >
T7.1: gcgttcgcgtaacggeccg aacgccaaatcaatacgactcactatagagggacaaac
_____ 1-----><D11R><-D12L->< 1.1a
<_--R1.1————
Partl2-Partl3: @l.1A/R1.1/91.1B-1.1
T7: tataggagaaccttaaggtttaactttaagacccttaagtgttaattagagatttaaattaaagaattactaagagaggactttaagtatgecgtaactte
——-p1.1B-==> <-1.IRBS-> P B T
T7.1: tataggagaaccttaaggtttaactttaagacccttaagtgttaattahagatttaaattaaa ctaagagaggactttaagtatgcgtaacttc
---21.1B---> <-D12R-> <D13L> <-1.IRBS-> <-===1.1----
Partl3-Partlé4: 1.1-1.2
T7: ctgggagggtcagtaagatgggacgttta
—————— 1.]-——===> <=1 ,2-——=
<-1.2RBS->
T7.1: ctgggagggtcagtaagaattc ctgggagggtcagtaagatgggacgttta
—————— 1.]---=--><D13R> <-1.2RBS-> <m===1.2----
<D14L->
U3
T7: gacgaggacgttctgttcaatatgtgtactgattggttgaaccat
1.2
T7.1: gacgaggacgttctgttcaatatgtgCactgattggttgaaccat
<-U3->
Partl4-Partl5: 1.2-¢1.3/R1.3
T7: gttgaaggactggaagtaatacgactcagtatagggacaa
———————— 1.2-———==-> <---R1.3---
< 1.3
T7.1: gttgaaggactggaagtaatccagga ggactggaagtaatacgactcagtatagggacaa
———————— 1.2-------><D14R-> < 1.3
<D15L-> <---R1.3---
Partl5-Partlé6: ©1.3/R1.3-1.3
T7: atttaaccaataggagataaacattatgatgaacatt
----R1.3---> <====1.3----
<-1.3RBS->
T7.1: atttaaccaataggaggaccc ccaataggagataaacattatgatgaacatt
----R1.3---> <D16L> <-1.3RBS-> <====1.3----
<D15L->
Partlé6-Partl7: 1.3-TE
T7: agagaaaatgtaatcacactggctcaccttcgggtgggcctt
————— 1.3-===>
T7.1: agagaaaatgtaacccggg aaaatgtaatcacactggctcaccttcgggtgggectt
————— 1.3----><D16R> < TE
<D17L>

Partl7-Partl8: TE-1.4

T7: gcctttctgegtttataaggagacactttatgtttaagaag
-TE--> <1.4RBS > P B R



T7.1: gcctttcagggaaaacgggccce ttataaggagacactttatgtttaagaag
-TE--> <D17R> <1.4RBS > <-===1.4----
<D18L>

Partl8-Partl9: 1.4-@¢l.5

T7: cgtgtggagtatagttaactggtaatacgactcactaaagg
1.”
1 5.
T7.1: cgtgtggagtatagttaactggtaatccatgg gttaactggtaatacgactcactaaagg
1. > <D18R> < 1.5
<D19L>

Partl9-Part20: @1.5-1.5

T7: taaaggaggtacacaccatgatgtactta
—===01.5---> <====1.5--==
<-1.5RBS->
T7.1: taaaggaggtacggcgcc cactaaaggaggtacacaccatgatgtactta
-—---21.5---><D19R> <-1.5RBS-> <====1.5--==
<D20L>
U4
T7: gtcattgtaggatgccttgcgctccactgtagecgatgat
1.5
T7.1 gtcattgtaggatgccttgcTctTcactgtagcgatgat
1.5
<-U4-->

Part20-Part2l: 1.5-9gl1.6

T7: tgccagatggtcacgcttaatacgactcact
< 1.
T7.1: tgccagatggtcacgcttaacctagg tggtcacgcttaatacgactcact
———————— 1.5-——————-><D20L> < 1.
<D21L>

Part2l1-Part22: @1.6-1.6

T7: taaaggagacactatatgtttcgactt
-—=-01.6---> <====1.6===-
<-1.6RBS->
T7.1: taaaggagacacgacgtc cactaaaggagacactatatgtttcgactt
—===21.6---><D21R> <-1.6RBS-> <—===1.6----
<D22L>

Par22-Part23: 1.6-1.7

T7: tcaaggaggtgttctgatgggactgtta
——————— 1.6--———->
<--1.7RBS--> Cmmmm ] T

T7.1: tcaaAgaAgtgttctgatctaga tcaaggaggtgttctgatgggactgtta
——————— 1.6------><D22R><D23L> <--1.7RBS--> <mmm=1.7-===

Changes in Section Beta
Part23-Part24: 1.7-1.8

T7: gaactctttgagaaacataaggataaatgttatgcataacttcaagtca
1.7 >
<-1.8RBS-> e 1.8-=======
T7.1: gaactctttgagaaacataaAgataaatgttaCgcataaccggt tctttgagaaacataaggataaatgttatgcataacttcaagtca
1.7 >  <D24L-> <-1.8RBS-> <mmm—= 1.8
<D23R>

Part24-Part25: 1.8-2

T7: gaactttggaaatcgagagg caatgactatgtcaaacgta
1.8 <mmmm- 2=
<--RBS-->
T7.1: gaactttggaaatcgagaggtcaatgaggtcacc ttggaaatcgagaggtcaatgactatgtcaaacgta
1. ><D24R> <--2RBS--> <mmmmm 2-———-
<D25L>

Part25-Part26: 2-g2.5

T7: ttgtgtagcaccgaagtaatacgactcactat
————————— 2>
2.5
T7.1: ttgtgtagcaccgaagtaacgtacg agcaccgaagtaatacgactcactat
————————— 2=—====—=-><D25R> < 2.5
<D26L>

Part26-Part27: @2.5-2.5

T7: cactattagggaagactccctctgagaaaccaaacgaaacctaaaggagattaacattatggctaagaag
----- ©2.5-——==> <-2.5RBS-> <emmm2.5-—-2
T7.1: cactattagggaagagaattc cgaaacctaaaggagattaacattatggctaagaag
————— 22 .5-——==><D26R> <-2.5RBS-> <—===2.5----
<D27L>

Part27-Part28: 2.5-2.8

T7: gcagacgaagacggagacttctaagtggaactgcgg
2.5 ><emnn2, 8-
<-2.8RBS->




T7.1: gcagacgaagacggGgacttctaacccggg gaagacggagacttctaagtggaactgcgg
2.5 ><D27R> <-2.8RBS-> <eemn2,8--—-
<D28L>

Part28-Part29: 2.8-3

T7: acgcaaagggaggcgacatggcaggttacggcgctaaaggaatccgaaa
.8 >
<--3RBS--> < 3
T7.1: acgcaaGgggggAcgacangcaggttacggcgctaaggatcc caa;ggg;ggcgacatggcaggttacggcgctaaaggaatccgaaa
2. ><D28R> <--3RBS--> <
<D29L>

Part29-Part30: 3-3.5

T7: gattaaaaaggaaaggaggaaagaaataatggctcgtgta
3 >
<-3.5RBS-> PO S SR,
T7.1: gattaaaanCaaGggGggGaagaaataacggccg aaaggaaaggaggaaagaaataatggctcgtgta
><D29R><D30L> <-3.5RBS-> <memm3, 50
Part30-Part3l: 3.5-23.8/R3.8
T7: tctgaccgtggataattaattgaactcactaaag
—————— 3.5-———=>
< 3.8
T7.1: tctgaccgtggataaccgcgg cgtggataattaattgaactcactaaag
------ 3.5-----><D30R><D31R>< 3.8
Part31-Part32: ©3.8/R3.8-3.8
T7: tttccctttgttcgecattggaggtcaaataatgegcaagtet
——————— R3.8-———=-> <-=--3.8----
<-3.8RBS->
T7.1: tttccectttgttcgecattggaggtcaaataatacatgt gaggtcaaataatgcgcaagtct
——————— R3.8-———=-> <D31R> <-3.8RBS-> <-=--3.8----
<D32L>

Changes in Section Gamma
Part32-Part33: 3.8-4A/4B/4.1/4.2

T7: tagaact;gg;gggaattgcatggacaattcgcacgattccgatagtgt
3.8
<-4ARBS-> < 4A
T7.1: tagaactaghAagAgaattgcaCggacaattcgcacgattccgataggtcgac ct;gg;gggaattgcatggacaattcgcacgattccgatagtgt
3.8 ><D32R> <-4ARBS-> 4A
<D33L>
Part33-Part34: 4A/4B/4.1/4.2-24.3
T7: ggagagtcccattctaatacgactcactaaa
——————— 4.2-=—===>
< 4.3
T7.1: ggagagtcccattctaacgtacg agtcccattctaatacgactcactaaa
——————— 4.2-=—==-><D33R> < 4.3
<D34L>
Part34-Part35: @4.3-4.3
T7: ctaaaggagacacaccatgttcaaactg
————p4 . 3-===> <—===qd.3-===
<-4.3RBS->
T7.1: ctaaaggagacacaccggccggtg ctaaaggagacacaccatgttcaaactg
———=24.3----> <D34R> <D35L> <-4.3RBS-> <—===qd.3-===
Part35-Part36: 4.3-4.5
T7: ttctttgagtaatcaaacaggagaaaccattatgtctaacgta
R S S <-4.5RBS-> <emeed 5
T7.1: ttctttgagtaatggcgege aaacaggagaaaccattatgtctaacgta
———-4.3--—-> <D35R><-D36L-> <-4.5RBS-> <—===4.5--—--
Part36-Part37: 4.5-R4.7/24.7
T7: attgataactaagagtggtatcct
——==4.5-—e><—eu-R4.7-—=
T7.1: attgataactaacaccggcg aagagtggtatcct
—===4.5-==-><-D36R-><D37L> <-=—-=-R4.7-—=
Part37-Part38: R4.7/@4.7-4.7
T7: ctataggagatattaccatgcgtgaccct
————pd . Tm———> <——==d .7
<-4.7RBS->
T7.1: ctataggagatattaccaagctt ctataggagatattaccatgcgtgaccct
————p4.7--==> <D37R> <-4.7RBS-> <—===4.7----
<D38L->
Part38-Part39: 4.7-5
T7: aagtcacgataatcaataggagaaatcaatatgatcgtttct
————id . 7> <-5RBS-> <mmmmm S5mmmm
T7.1: aagtcacgataatcctgga atcaatagga gaaatcaatatgatcgtttct
----4.7----><D38R-><D39L> <-5RBS-> < 5o

Part39-Part40: 5-5.3

T7: atttgccactgatacaggaggctactcatgaacgaaaga
————— 5-———-> <-5,3RBS-> <====5.3-=—-=

T7.1: atttgccactgagctagce tacaggaggctactcatgaacgaaaga



————— 5-———-><D39R> <-5.3RBS-> <====5.3-=—-=
<D40L>

Part40-Partd4l: 5.3-5.5

T7: ataaaactataggagaaattattatggctatgaca
——em5. 3> <emme5, 50
<-5.5RBS->
T7.1: ataaaactatagcatgc tataggagaaattattatggctatgaca
—===5.3====> <D41L> <-5.5RBS-> <====5.5---=
<D40R>

Part4l-Partd2: 5.5-5.7

T7: acgggaggtgttctgatgtctgactac
------ 5.5-—mm>
<-5.7RBS-> <====5.7-===
T7.1: acgCga gg tgttctgaccatgg gggaggtgttctgatgtctgactac
—————— W5 ><41R> <-5.7RBS-> <====5.7-===
<42L>

Part42-Partd43: 5.7-5.9

T7: tggg;ggatgtgtctaatgtctcgtgac
<-5.9RBS-> <____5,9____
T7.1: tgggCggGtgtgtctaaggatcc cgaatgggaggatgtgtctatgtctcgtgac
——————— 5. 7======><D42R> <-5.9RBS-> <====5.9--—-
<D43L>

Part43-Partdd: 5.9-6

T7: ctagaggagaaacttaatggcacttcttgacc
5. >
<-6RBS-> = <——mm———- 6-—————
T7.1: ctag AgaAaaacttaangcacttcttgaccgcgg ggaactagaggagaaacttaatggcacttcttgacc
5.9 ><D43R> <-6RBS-> < [/ P ——
<D44L>
Part44-~Part45: 6-6.3
T7: gacaaggagatttacctgtggagaccgtagcgt
>
<-6.3RBS-> <mmmm 6.3-————=
T7.1: gacaaggaAatttacctCtggagaccgtagggccce caaggagatttacctgtggagaccgtagcgt
> <D45L><-6.3-RBS-> <mmmm—— 6.3=-————=
<D44R>

Part45-Part46: 6.3-R6.5/26.5

T7: gacactaagtgataaact
————6.3-===>
<---R6.5----
T7.1: gacactaaAtAacccggg actaagtgataaact
—===6.3----><D45R> <---R6.5----
<D46L>

Part46-Part47: R6.5/96.5-6.5

T7: cgattattactttaagatttaactctaagaggaatctttattatgttaacacct
———-R6.5--—=> <-6.5RBS-> <ememb. 5
T7.1: cgattattactttaagatttaagagctc taagaggaatctttattatgttaacacct
——--R6.5--—=> <D46R> <-6.5RBS-> <emem6. 5=
<D47L>

Part47-Part48: 6.5-6.7

T7: tgatggggaggattgacactatgtgtttctca
—————— 6.5-————-> <====6.7--—-
<-6.7RBS->
T7.1: tgatggCgaAgattgactcgag tgatggggaggattgacactatgtgtttctca
------ 6.5-————=><D47R> <-6.7RBS-> P S S—
<D48L>

Part48-Partd9: 6.7-7

T7: tttggaggtaagaagtgatgtctgagttc
—————— 6.7-—————==>
<-7RBS-> P A—
T7.1: tttggaggtaagaagtgagaattc catttggagg aagaagtgatgtctgagttc
------ 6.7-——————-><D48R> <-7RBS-> P A,
<D49L>

Part49-Part50: 7-7.3

T7: tttaagga gg tataagttatgggtaagaaa
_____________ > <emme7.3=mme
<- 7.3RBS >
T7.1: tttaaggaggtataacgatcg ctttaaggaggtataagttatgggtaagaaa
——————— 7======><D49L> <-7.3RBS-> <mm==7.3====
<D50R->

Part50-Parth51l: 7.3-7.7

T7: atcaacatttaatcaggaggttatcgtggaagactgce
——==7.3-===> <=7.7RBS-> <-===u7.7-===
T7.1: atcaacatttaacggtccg tcaggaggttatcgtggaagactgce

—-===7.3--==><D50R-><D51L> <-7.7RBS-> <==e=7.7-=—=




Changes in Section Delta
Part51-Part52: 7.7-8

T7: gacatggagacacatttaatggctgagaaa
------- [
<-8RBS-> <mmmmm - S—
T7.1: gacatggagacacatttaactgcag agacatggagacacatttaatggctgagaaa
——————— 7.7-=-—=====><D51R><D52L> <-8RBS-> <mmmmm 8 e

Part52-Part53: 8-99

T7: cagccgggaatttaatacgactcactatag
_______ Bmmm >
< 9.
T7.1: cagccgggaatttaacgtacg gccgggaatttaatacgactcactatag
——————— 8==—===><D52L> < 9
<D53L>

Part53-Part54: @9-9

T7: tagggagacctcatctttgaaatgagcgatgacaagaggttggagtcctcggtcttectgtagttcaactttaaggagacaataataatggctgaat
————p 9> <-9RBS-> LR -

T7.1: tagggagacctcatctttgaaatgagcgatcgacaagaggttggagtcctcggtecttectgta aactttaaggagacaataataatggctgaat
————p 9> <D53R> <D54L> <-9RBS-> <mmmm G

Part54-Part55: 9-910

T7: tcgaacttctgatagacttcgaaatta
————— 9> <—===p10----
T7.1: tcgaacttctgatagaattc acttcgaaatta
————— 9————-> <D54R> <—===p10----
<D55L>

Part55-Part56: @l10-10A/B

T7: tatagggagaccacaacggtttccctctagaaataattttgtttaactttaagaaggagatatacatatggctagecatg
-——-010----> <-10RBS-> <====10-----
T7.1: tatagggagaccacaaccgcgg ctctagaaataattttgtttaactttaagaaggagatatacatatggctagcatg
———=p10---=> <D55R> <-10RBS-> <—===10--=--
<D56L>

Part56-Part57: 10A/B-To

T7: gctgagcaataactagcataaccccttggggcct
p— ) > <
T7.1: gctgagcaataaggatcc ctagcataaccccttggggcct
———=10-==== ><D56R> 00 <mmm—ee TPm——————
<D57L>

Part57-Part58: Te-11

T7: gttttttgctgaaaggaggaactatatgcgctcata
--Tg--> <-11RBS-> <m===1l-===
T7.1: gttttttgctgacccggg tgaaaggaggaactatatgcgctcata
--Tg--> <D57R> <-11RBS-> PN FE—
<D58L>

Part58-Part59: 11-12

T7: tgactcgctaacattaataaataaggaggctctaatggcactcat
———=11-—-=> <-12RBS-> <====12----

T7.1 tgactcgctaagggccce aataaataaggaggctctaatggcactcat
—===1]----><D58R><D59L> <-12RBS-> <mmmm12-===

Changes in Section Epsilon
Part59-Part60: 12-R13/213

T7: ccggtatttaataaatattctccctgtgg
————12-—-=> <----R13----

T7.1: ccggtatttaattaaagett ttctcecctgtgg
————12em> <D59L> <===-R13----

<D60R->

Part60-Part6l: RI1I3/913-13

T7: tatagggagaacaatacgactacgggagggttttcttatgatgactat
———=p13-===> <-13RBS-> <m===13-=--
—===-R13--->

T7.1: tatagggagaacaatactcccgga tacgggagggttttcttatgatgactat
————013-—--> <D60R-> <-13RBS-> <====13----
——==R13-==> <D61L>

Part6l-Part62: 13-14

T7: acgaaaggaggataaccatatgtgttgggce
—————— 13--——--> <———=14----
<-14RBS->
T7.1: acgaaaggCggCtaagaattc cacgaaaggaggataaccatatgtgttgggce
—————— 13-—=——--><D61R> <-14RBS-> <mm—=14====
<D62L>

Part62-Part63: 14-15

T7: gacggggaggtaatgagctatgagtaaaat
————— 14----—> <====15----
<-15RBS->
T7.1: gacCggCaggtaacgtacg ccaagacggggaggtaatgagctatgagtaaaat

----- 14-——--><D62R> <-15RBS-> <emem15mmm



<D63L>

Part63-Part64: 15-16
T7: gtaaggagtaactaaaggctacataaggaggccctaaatggataagta
——em 15> <-16RBS-> <emem16-=—m
T7.1: gtaaggagtaacgatcg taaaggctacataaggaggccctaaatggataagta
----15----><D63R> <-16RBS-> <-—--16----
<D64L>
Changes in Section Zéta
Part64-Part65: 16-o17
T7: gggagcgtaggaaataatacgactcactatag
______________ >
< 17
T7.1: gggagcgtaggaaataacggccgcggcgtaggaaataatacgactcactatag
——————— 16-——-———=-><D64R> < 17
<D65L>
Part65-Part66: @l17-17
T7: gggagaggcgaaataatcttctccctgtagtctcttagatttactttaaggaggtcaaatggctaacgt
——17--> <-17RBS-> <mmmm17====
T7.1: gggagaggcgaaataatcttctcccgeggtgt cttagatttactttaaggaggtcaaatggctaacgt
-—g17--> <D65R> <D66L> <-17RBS-> <====17----
Part66-Part67: 17-17.5
T7: aacgagtaattggtaaatcacaaggaaagacgtgtagtccacggatggactctcaaggaggtacaaggtgctatca
——=17---> <-17.5RBS-> <--17.5--
T7.1: aacgagtaattggtaaatcacaagcttgaaagacgtgtagtccac ggactctcaaggaggtacaaggtgctatca
——=17---> <D66R> <D67L> <-17.4RBS-> <--17.5--
Part67-Part68: 17.5-18
T7: caataaggagtgatatgtatggaaaagga
———=17.5-=--> <-—--18----
<-18RBS->
T7.1: caataaAgaAtgaggatccc aataaggagtgatatgtatggaaaagga
—-===17.5--=-><D67R> <-18RBS-> <—===18----
<D68L>
Part68-Part69: 18-R18.5
T7: cattacagtgatatactcaa
————18-—==->
ECEEEES R18.5-----
T7.1: cattacaatagcccggg acattacagtgatatactcaa
—===18----><D68R> <mmmm R18.5-----
<D69L>
Part69-Part70: R18.5-E/18.5/18.7
T7: gtcattgtctatacgagatgctcctacgtgaaatctgaaagttaacgggaggcattatgctagaatt
-R18.5-> < B
<-18.5RBS-> <===18.5-—-
T7.1: gtcattgtctatacgagatgctgggccctacgt tgaaagttaacgggaggcattatgctagaatt
-R18.5-> <D69R> <D70L> <-18.5RBS-> <-=--18.5-—-
Part70-Part71: E/18.5/18.7-19/19.2/19.3
T7: aacgtaagtaggaaatcaagtaaggaggcaatgtgtctactca
---18.5---> <-19RBS-> <====19----
T7.1: aacgtaagtaggaattcg aagtaaggaggcaatgtgtctactca
---18.5---><D70R> <-19RBS-> <e===19-—--
<D71L>
Part71-Part72: 19/19.2/19.3-20R
T7: ggtgatttatgcattaggactgcatagggatgcactatagaccacggatggtcagttctttaagttactgaaaagacacgat
~19-> <-@OR-
T7.1: ggtgatttatgcattaggactgcatagggatgcactatagaccacgtacgatggtcagttctttaagtta aaaagacacgat
-19-> <D71R> <D72L> <-gOR-
Part72-Part73: @OR-19.5
T7: gagagga...94nt... gattatattgtattagtatcaccttaacttaaggaccaacataaagggaggagactcatgttcc
-@0R-> <-19.5RBS-> <-19.5-
T7.1: gagagga...94nt... gattatattgtattagtatcaccttaactgcag caacataaagggaggagactcatgttcc
-@0R-> <D72R> <-19.5RBS-> <-19.5-
<D73L>
Part73-SRR/TR: 19.5-SRR/TR
T7: cgattagggtcttcctgaccgactgatggctcaccgagggattcagecggtatgattgcatcacaccacttcatcectata
-19.5-> <-SRR-
T7.1: cgattagggtcgacttcctgaccgactgatggctcaccgagggattcagecggtatgattgcatcacaccacttcatcectata

-19.5-> <D73R> <-SRR-



