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(Note S1) Methods

Folding. Assembly of DNA-origami bundles is accomplished in a one-pot reaction by
mixing 20 nM scaffold strands derived from M13 bacteriophage with 120 nM of every
oligonucleotide staple strands (reverse-phase cartridge purified, Bioneer Inc.) in a buffer
including 5 mM TRIS, 1 mM EDTA, 18 mM MgCl,, 5 mM NaCl (pH 8) and subjecting the
mixture to a thermal-annealing ramp that cooled from 80° C to 60°C over the course of 80

minutes and then cooled from 60°C to 24°C over 173 hours.

Gel purification. Folding products were electrophoresed on 2% agarose gel containing 0.5x
TBE, 11 mM MgCl,, 0.5 pg/ml ethidium bromide at 75 V for four hours in a gel box
incubated in an ice-water bath. Monomer bands were excised and DNA recovered by pestle-
crushing excised bands followed by centrifugation for 10 min at 16000 rcf at 4°C using
Freeze ‘N Squeeze DNA Gel Extraction spin columns (Bio-Rad). Recovered material in the

flow-through was stored at 4°C for further use.

Transmission electron microscopy. For imaging, particles were adsorbed onto glow-
discharged collodion- and carbon-coated TEM grids and then stained using a 2% aqueous
uranyl formate solution containing 25 mM NaOH. Imaging was performed using an FEI

Tecnai T12 BioTWIN operated at 120 kV.



Recombinant M13 filamentous bacteriophage construction. Recombinant phages were
prepared by replacement of the BamHI-Xbal segment of M13mp18 by PCR-amplified
fragments of bacteriophage A DNA. Double-stranded (replicative form) bactetiophage M13
DNA bearing inserts were prepared as described [S1]. Inserts were verified by restriction
double digest using BamHI and Xbal, followed by DNA sequencing. Single-stranded

bacteriophage M13 DNA was prepared as described in [S2].

(Note S2) DNA toy model for designing desired bend angles.

In our toy model, we consider the total energy stored in a DNA-origami bundle as a sum of
bend, stretch/compression, and twist-stretch coupling contributions stored in each base pair
in the bundle. We consider DNA-origami bundle segments with the following properties: (a)
the segment begins and ends on crossover planes, (b) the segment has a fixed cross-section
geometry along the helix-parallel axis, (c) base-pair additions and deletions between
crossover planes are dispersed as uniformly as possible along the segment’s helix-parallel axis
to yield an approximately constant gradient of local twist density, and (d) deletions and

insertions are balanced so as to maintain an overall average twist density of 10.5 base-pairs-

pet-turn (bp/turn).
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In equation (1), the index 7 runs over all helices in the bundle (see Fig. S1 E for a scheme). 5,
B, and D denote the stretch, bending, and twist-stretch-coupling moduli of DNA [S3, S$4]; 7,
denotes the radius of curvature of a reference helix in the bundle, the term (7,+38) provides
the radius of curvature of the /-7 helix. Here, the DNA bundle’s cross-section geometry

enters the model as a parameter.

The numbers #, describe the net number of base pairs that are installed on each helix in the
bundle segment between the limiting crossover-array planes and describe the cross-sectional

pattern of insertions and deletions that is imposed to induce bending.

The number 4, denotes the unperturbed length-per-base-pair in B-form DNA, while 4,
refers to the average length per base pair occurring on the /~th helix in the DNA bundle
when it is bent. Every helix in the bundle is forced to subtend the same central angle
between the two limiting crossover planes regardless of the number of base pairs installed on
each particular helix. Hence, the numbers 4, all can be expressed relative to the length-per-

base-pair 4, occurring on a chosen reference strand by using equation (2).



Finally, ¢, describes cumulative twist arising in the /-th helix in the bundle when deviating
from the default number of base pairs N and is obtained by using equation (3), (e.g. N equals

98 between 15 crossover planes).

Important geometric parameters for the toy model are the unperturbed length-per-base-pair
d,and the effective diameter of each helix in the DNA bundle. We determined these
parameters experimentally by measuring the width and length of a straight, unperturbed 3 by
6 helix bundle version with 10.5 bp/turn double-helical twist density by single-particle
analysis in negative stain transmission electron microscopy (see Figs. STA-S1C). We obtained
a length/bp 4,=0.335%(0.007 s.d.) nm, in very good accordance with recent solution
measurements on DNA [S5]. For the effective helix diameter, we obtained a value of

2.25%(0.01 s.e.m.) nm.

The energetic contributions in equation (1) are scaled by a set of parameters that describe the
mechanical properties of a single DNA double helix. We used two different sets of
parameters, one that includes twist-stretch coupling (S=1100 pN, B=230 pN -nm}, D=-90
pN nm) [S4] and another set (S=660 pN, B=230 pN nm; D=0 pN ‘nm) excluding twist-
stretch coupling and with S and B calculated via a Young’s modulus derived from a DNA

persistence length of 50 nm and our experimentally observed effective helix diameter.

We sampled the total energy as a function of curvature 1/7, and length/bp d, on the
reference strand. An example energy landscape is shown in Fig. 1G. The bend angle 0

subtended by the bent bundle at any point on this energy surface can be obtained via



0=n,dy/7,, We applied Boltzmann-weighted statistics to compute probability density
distributions for observing a certain central bend angle 6. Example distributions resulting
from calculations with and without twist-stretch coupling contributions are displayed in Fig.
S1D, together with histograms of experimentally observed bend angles as discussed in the
main text. Our toy model predicts thermally induced angular deviations of about 2.5° from
the respective minimum-energy bend angle. Fig. S1F provides a more detailed comparison of
our toy model with the experimentally observed bending. Interestingly, at lower bend angles,
our experiments show that the corresponding DNA bundles actually bend more than the
model would predict, while for high bend angles the toy model predicts more bending than
actually takes place. Estimations when including twist-stretch coupling perform better
particularly for high bend angles. It will be an important task for the future to refine the
model, to study quantitatively the effect of defects on expected bending, and also to sample

degrees of freedom describing global twist.

(Note S3) What is the minimum step size for tuning bend angles?

To address this question, Figs. STH and S1I provide two examples for 3 by 6 helix bundles
that have been designed to bend by 30° and 60° (red histograms and red cross-section
schemes). The average bend angles were observed to be 30.7°£5.4° (N=212) and 62.4°+5.9°
(N=208). We changed the net number of base pairs in three out of the six cross-section
layers by adding or deleting only one base pair (gray cross-section) and again analyzed the
bend angles of the altered versions (gray histograms). As a result, we observed an angular

shift of about 5° to produce mean bend angles of 34°£5° (N=213) and 67.5°%£5.7° (N=244),



which is a shift of about one standard deviation away from the previous bend angle. An even
finer tuning most likely will be possible by altering the base-pair content in the individual

different layers of the bundle’s cross-section that one intends to bend.

(Note S4) Origin of stripy particle appearance in transmission electron contrast.

To address this question, Fig. S2 shows a cross-sectional slice of a 3 by 6 helix bundle where
each helix is depicted as a simple cylinder. By integrating the image intensities from top-to-
bottom, one obtains an intensity profile exhibiting three pronounced peaks (bottom right),
while a projection from right-to-left yields a much smoother profile with many smaller peaks
that are washed out in noisy negative stain transmission electron micrographs, thus
providing an explanation for why the 3 by 6 helix bundles either exhibit three pronounced
stripes or a smooth appearance along the bundle length when imaged with a transmission
electron microscope. The ‘stripy’ view is perpendicular to the direction of the gradient of
insertions and deletions installed in the 3 by 6 helix bundles and bending occurs parallel to
the image plane. The stripes therefore serve as a selection criterion to identify the subset of
particles that adhered to the electron microscope imaging surface in an orientation that

allows for directly assessing their bending behavior.



(Note S5) Caption to Supporting Figure S1

Supporting Figure 1. Quantitative prediction of bend angles. (A) Line-intensity profile
(red) of a non-bent 3 by 6-helix bundle as obtained from negative-stain TEM (see Fig. 4),
integrated over a 10-pixel-long box along particle’s helix-parallel axis. A Gaussian fit to
determine ‘stripe’ position is shown in black. (B) Histogram of stripe-to-stripe distances.
Average distance is 3.37%(0.01 s.e.m.) nm (N=782), corresponding to an average effective
helix diameter of 2.25 nm in the 3 by 6-helix bundle. Gaussian fit shown as black line. (C)
Histogram of the observed length of the non-bent 3 by 6-helix bundles as obtained from
single particles in negative-stain TEM micrographs. Average length is 140£(3 s.d.) nm
(N=58). The 3 by 6-helix bundles are 420 bp long, hence length/bp is 0.335+(0.007 s.d.)
nm. Gaussian fit shown as black line. (D) Histograms (red bars) of observed bend angles for
the seven 3 by 6-helix bundle versions discussed in the main text. Imposed double-helical-
twist-density plot (inset graphs) through the 3 by 6-helix-bundle cross section resulting from
the implemented patterns of insertions and deletions. The predicted bend-angle distributions
derived from toy models that include bending and stretch/compression contributions (black
peaks) and bending, stretch/compression, and negative twist-stretch coupling (purple peaks)
contributions. (E) Scheme of experimental geometry. (F) Detailed comparison of
experiment with predictions of the toy models. Predicted and observed mean bend angles
are plotted for each design, with standard deviations shown as bars. (G) An example 3 by 6
helix bundle cross section, labeled with content of base pairs located between 15 crossover
planes that comprise the bent segment (i.e. what would normally be 98 base pairs).
Corresponding energy landscape as a function of the parameters cutvature and length/bp.
This particular design realizes an experimentally observed bend angle of 91.3°(£5.2° s.d.) (see
Fig. 4D, main text). (H, I) Two pairs of 3 by 6-helix cross-sections and corresponding
observed bend angle histograms showing the bend angle increase resulting from a minor
design modification. Corresponding histograms for experimentally observed bend angles
from single-particle shape analysis by negative-stain TEM are shown to the right. For each
pair of designs, the first angle is depicted in red, and the modified angle is shown in black.

Helices that are different between the paired designs are shown with an orange outline.
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Supporting Figure 3
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Supporting Figure 4
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10 by 6 block
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Supporting Figure 25
Programmed basepair-content between 15 crossover planes (default/straight: 14 x 7 bp = 98 bp)

straight ‘30 ‘60> ‘90> 120 150 ‘180%

Programmed # of deletions/insertions distributed between 15 crossover planes (default/straight: 14 x 7 bp = 98 bp)
straight ‘30 ‘60 ‘90 120 150 ‘180°




Supporting Figure 26

Start [End  10x6 straight block (p7704 scaffold) Length Color _Description

0148] 5148  TTTCTTTGAGTTGCCCTTATAGAGTCCAATCAGCCAAGG 22 [ core

oles] sies] T TOOGOTOTGaTTCOOGOATTECCOATGBOTTTONCE
1)

O] 51] | TGOATTARGOTAAGOGAGCCGTTCOTANTGTTACGTGATTTG
2042 AGMTAGGCOTACCTACTIGTAIGAMCTICATCE

2055 12148 TCAGCAAGCGCARATTTGCTGGTGARKTAC
28 1084
207 1al91)

2[118] _ 12[112] CAACATATCACATTAGGGTTTGGCGAAACGCCATT
434 1331) | GTTTTTTCCAGTTTGGAGCTAGAACGGTATGGCTACAGA
528) 20[31] AAATCGGGGGCGCTCCACACCCAGCAGCAGCCCTAACAT
549]  20[52] CCOCCGAAAGCGAACGCCGCTCAACAGTAAAATACTTAA

5[91)  16[91) | GCATTTCATATAGGCTAATCTCGAGTAA
S1E] 20115 TCOOACBOAGTOTOBAGTATTOATCAGGGGATIGTEG
B41] 4[35]  GGCGCTAAACCCTAAAATCAA

s _[aa] | caaMaATTTAGAGCCACTACGTGICECTATTANTICS
63 20[73) | AAGAACGTGGOGAGATGGTTGGGTCAGTGOAGAAGAAN

6[125] 8[115] | TCTGTAATCTGACCAGCTACGTGGTGCTICATGGTTAGT
8 )

8[114] 24[112] GOTTTCT
S04 296 COMCOTGANGCOMCATCCTGARTATACAOTALGTT
GCTTTCTTGTCCOGCCARMTTAAGGGOGTCCTGTT
O] o) | COADTEAGOAGGOGGACABGOSGITTEE
11[42]_642] | TCGGCCTAACCGTTAATCCTGTTAGAATCTTAATGAGGAGCG
11(63] 663 | AGAACAAAGTCTGTAATCAGTACGTATAGCGTACTAAAGGAA
T

H
g

2
12148] | 17{48] | CTACATTACACGACGACAATAGCCATTAGCCACGCATATCAA
12069] |17[69] | GAAAAACACATICTAGCGTARACCACCAATTAACATCTGGTC

fo0] _2a[91)

12[111] 17[111] CAGGCTGCGCACTCTCTGCCAACAMCGACATTAATITTTAA
TICAGAACCTAATARAGTTGAATA
TGAACGCCAGGTAGCAACCTGAGATCACCAGTGAGACG

(GAGAGCCAGGCACGACGATGAGTGATGAATCGGCCAAC
T

\CCAGATTTTTGTTARATCTGTTARATCATATGCAAATGG
TTGCTGACAGTAAGCATTTGACAAAATCTAACCTTTTCT

17[48] 32[52] | ACCCTCATATCTAATAGACTTAAGAGTCTCGCTATGTAT

17[70] 684 AGTTGGCAAATCAAGTGAGGCCTATAACCCCGCTTGGCCTTG

17[112] 32(115] COAATAGAAATTGTATCAGAATTGACCAGGGCGCGTTIT

18a1]235]
18le2] 2[56]

18[104] 2098)  AATATT TTACGCAACCTT

ieas] ) AATATT TITCCACA
19084] 28[73) | ATGTCAAATICGCATTAAGAGTTGAAAGCAACTCGAGCT

2030] :s:zs

20(51] G6[4]  TTTTGATTATTGAATTACTGAGCARTATAMACTGTTTAGAGCATG.
20[72] 85[76] | CCTTCATCAAATTACATAACAAACTTTCGAGGTCCTGA

20(114] 36[112] AGCATTTT T
21[84] 9[83]  TGATAAAGTAATCGTAAMATTATAAAACCCTICTGCCGOCAA

2019 6013 CAICACACGGAICACCTACACARGATIATIGAOTCGCA
30(104) 14[101] ™
501251 15(122) TACACOTICOATATATITAGTARGCOCOTOACAGTOACE

32[30]48[28) TACAATIGAGTTATCCGACGGGTACGCAGTAGTGGCAAGCGACAT

3[64) 2183] | CTATTATACCGGAAGCAAAMACCTTGAAAAAATTATACTAGC

)
35(77] _24[70) TAGTACCTTTT
35(105] 30[105] GGAATCGAGAATGACGGATTGTCGAGCTCOTTTARTGARTAT
6[48] 41148] TAGAAAGAAGTACCCAGATATACTTGCGACGCTAMATITATC
36(69] 41(69] | CCATCCTCAAGCAACGCGCCCCTTAAATATTTTATAAACGAT
36(00] 48[91) | AAATGTTCAGCATAGTAAGAGTTGTGTCTACACTAACCTAMA

5002 471] | TACGGOGTITCGGARTATITATIT

104] GAACGCCAAMAGCAAMGCCATAAAAATAAAGATITCAAATITTAA
39(123] 23[125] AAATCAACTAMAGATTACAGTTCAGCTAAATACTITTGTAATGTG
40[90] 52(91] | CGTTATTAAATTGGGCTTGAGAACACCAAGTAATGGCCGACA

410701 3077) TTTTTGTTTACGTIGCACCOATCTCCACAGGTCACATGTTTTATCG <0 SN core

18)
A 200 TAAAAOCONTATICOACOTGIGIGATATACAMCTICTGTAN
a262] 27[59] GCCTTTAAAATAAGCCTGAATATAAGAACTGTTTAT

04 2710 CACOAATOOTTTCANMEAATATOAAGTTATA
42(125) 27[122] TCAGTGATCATIGTATTATACTTTTGATTATCGCGAGCT

25]
45[74]_50[76] | ATATAGAGCCTCACCGATTCGGAAMGTATA

45(102] 35[104] ACGTGATAAACAACACTAGGGGGTATACTGC
46087] 35[41]_ TTATTAAACCCAATCAAAATGCAG

4T42]42142] | AAGAAAGAAGACTCCAAAGTTGAMCAAGGTAATTAATAACA
476342063

a177] se[ro) TTATTTTT
470105) 42[105] CATCT T
008] 53401 COMAGARTIATTCATACCAGACTAGCTAGCGITCCTOCOT
48(69] 53[69] | AATTCATATCACCGAGCAAAATGCCTTTTTTCGGTT

T

7] | GAACGTTGCAACAACCATCGCAGTTTTGACCGTAA

51[60] 35[62) | GTTTCACCAGGGAAACCGAACTGGTCGAGAAMATTTACTCAACAA

51[123) 36[125] GCTGGGATCGAATCATAAGGGAGATTACCAGTTGCAAATATTCAT
T

s200] 5t
53(28] 55[34] | CACCACCCCAGCATCCTTGAT
53{49] 51[58] | CAGAGCCGAACCACAAATCCTCATTARACGTTCCATCAA

9012 91122 GACCOTTACAOTACCTAMCANCTTTGAGCCOTCR0TC

41| 2908 GC0CAGaMOCTGOCATCOTCACAGTGATACCT

54[62] 88[59] | GCCACCAGCCACCCCATAGC mmcummrreuecun
(GCCACCACOCTTGGAAAGCGACGTTAGTARATTTTTCA

45 5] | GTABCONGORCCOTIGOAMGCE
St 3110 TOOOARTAAAGGOTTABTTGCTTBACAATACABACAAGS
s4[125) ao[12 GATAATTGTTCTTAAATTACCCAAMAGAGGGTAG
5535]_ 4e: \CAT CCGTAATTTAGCAAAGCCGAACTTA
98] 45[101] CTGTATGGATCTAACCACG \GACCGGA

s735] 471 AAAAGGCATATAA
57(56] 47[62) | TAAACAGTTCTGAAGTGAATTATGGTTICACCACG

TOGTCTT
7198]_47[104 CACTGAGTCATTTTGCTACAGGGCACCAAAACACT
57[116] 47[125] CAAACTACCACCGTAAAGAGTAATACGTAGCGATT
59(42] 54[42] | GGATAAGAGTATTATAACAGTTCATACAAACARATCACCAGA
59063] 54[63)  TTGATATCCTATTATTAATGCARTTTACGCCAGAACAGAGCC

]
590109 51105 CGAGOTTACCACCOTTTCRTCG0GTMGCGATITIAGGAAT

1[18)  2(140) | GCCCTTCACCCCCGAGA s
20139] a17] TCAC GTGTGAAATTT
318 4[140] GAGTGTTGTIGGGGTCGAGGTGGA
si1as]7013] A

9[14] 8(136]  GGGATTTTAGACAGAACAGGAGGCCGATTACG
10(135) O[13]  TTAAGTTGGGTGTGAATTCATGAA
36

12027] 13[17]  TCTGAAATGGATCGGAAACCAGGCAMGGCACCGCTTCTGGTGCTA

15(18] | 16(140] GCGAACTGATAAATGARAAATCGT 2 -2 bp connectors
200135 16[13)  GGTCATIGCCMARMCAGGAAGCS 2 B o comecs

36[132) 37[17)  GAGGCTTACGACGATAAAAACCAAT 25 -z bp connectors
37018 361140] CATICCAAGAGTATTCTAAGAATT 2 B o comecirs

4
50[139] 51[17] AAGGCCGCTTTTGCGAGGCTTGCAGGGAGTGA
5

TGACTTT
a[139] 527] | GTAAAC S SeTATO ORGSR TIATEaTAANIEAGT

6]
16[139] 17[27] | CTGGCCTTCCTGTAATCAAMMMATAATICGCTAAAGCATCACC

19[14]_18[126] GTCAATAGATAAT ATTAGAGATT cA
28(130) 29[27) | CTGCGAACGAGTAGAACAGTTGATTCCOAAGACTA
) 30[126] TGAC GGAT

3627] _36[133] CTGTCTTTCCTTARATAGCGA
0015 127 TTAGAGTOGOTCOMTACOTTATGCOAGOAGITACKAM
\GAAAA

\CGGGAGAARAGCTGC!
o) 422 TAACTOARCACOCTOGOATTA
47(126) 47[20] | ATACCAAGCGCGAAATACATA
52(139) 53(27) TTT TGAATTATOGG!

ssla]_salao)
S80126) 5120) | TCAGAAGCGCCAGGATTAGCG 22 > 120 coneces
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asiaz)
3563
el
351105
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6] 27[17] | CATICGOCATTCAGGOGGAARCCAGGCARAGCAT

o] 29027)

End 1046 right-twistod block (58064 scaffold)

e
5691 GAGCACGTTTTTTATACATCACGOAATATTACGARRTACCTAGACCC
12001] | TAGAGCTTCGAMCOGTCTATCAGCCCGGGTGOGGCAGTGCACT
s

1228] | ATTAGTATTAGAGAGCCGTCAACTTTACAAGGAGC

ICCTGCACTARCTCGT!
11[76] | GTCTGTCATCAGTGTTATOTAACGTTAT
GARA

a0 (GACGARATC.
12[112] ATTAARGACGTGAAGAGCCTOCATAGCGAGOGOAG
14191] | GGCAAAAATGAGTTCATAGGATCCCTT

13(31] | GATTATTACTCAAAAATCTACTCAATCAMATTGCCAGA
2031) | GACCAGTTTAATGCATACCGACTGAGCAGAATATAGTTA
20/52) | CTGGCCAATITITGAAGATAAGCGAATTTTAGATCTTTA
o3 T

15 COCE0BACCaOTORTTOECCCACOAAGATAMCT

2An T GTAATOTIAGGTHCTAGATGCOABATABATCGOCATAAMCE
20/83) AGGAACCTACTACTTCTIGACCTAGTATAMGCCAG
2[77)  AATCATGGGAGCTAACTCACAMACATIGCATARMAGA

O[71]  TOGAAGGAGGCCACGACGGGGARAGCC

64 | TAATTGCGGCCAGAATACCGAGS
6105 rrcweorcrc.«cmrrcremmcmonwamcsamec
17148] TATTCATTTT

159 GTACATTTTOGATTAGATATCARAGAATAKCCAMATCARTTAGCT
2491)_ CTGTGGTGEGGTGIGTICAGCAMGGGATAGGGATACTITCAG

4pB] | TGAAGGCGTTAAMAAGCCATGTAA
O AN CTOATAGAGOAICSONTOAGH006A00

O] ANCTOTITSToAGOATIGGOGATOGOAGGECOCOATT
0[45]  GAARATTATTCAAGAGTTTAGGAGAGAAGTGATAACGTGCTTTCS

2
2691]_ GTCATITTGTCAGCGTGGTGCTGOGTGOCGARCGATTATOGGE
sTccacT

15 ACOCANMCAGEACEOCNCOACTTEAGECCT ATAT
20
2

16[122] TCOGGCCGARTGCCACCA
2673) GTAMGTTGACTIGTAGAMACAGTACATAMTTTATCACMG
08 TATMAGAOAKTCOTGAMTANTAGTCAGTTACAATAGGIMCTEG
36443) ACCTTTTTCACTGTITAGACAAMACAGAGAGCTTTTTARATAATA
e AT AT AT A GTATAGO

2l

o] ACCCAMSGOTTTAGTGATATOCTaATIOGOAGAMITCST
18042 TeoTT
o] TOTTACCAMTTTANTTTTACTIACTOACAGAATAGTGAATORATATA
12[70] | CACGGGAAGCTCTCACGGAATCGAATAATCTITAAAGTTTGA

20/d8] | ATTTAACAAAAGTACGTCAACAATAARCCAATGCCGTTTTARGGCTTA
20/89] | GGGOTTAATAATICTGTAATGOAGTTTCCTICGCAGTOAMACGCGAG.
3691]_ AGGTGGAGATCTATTACGOCAGOCAAGAGAGTTGTAGARATOAC
200111 T T
11[41] | AAGAGAACGCATAMATATGGCAATCCACCAGARAGAAT

3891 TOTICGAAGGAAGATOGCACTCCTATITTGGCATGTCAGAAGCC
11[52] | TGTAACGOGCAATATATGGTTTGATGATTGTATGATITAAATCOT

875 TACATOATTCATTATTTGAMCARAGAAT
4091 CTCAGGGTATICTOCGTGGGAMOGCGAGTAMIGAGCCATCCAA
431) CAAATCATATITTGCGCTAACCCATTACCCGATIGAGAG

452 TCCCGTACCOTTAGOOTAKTGOCAGGANTATIGHGCS
19(53] | GOGTTTTAGCGAGGATTARAGAA

A COTAATOCTTTOATIAGGMCOTACTARTTARGOAGTCE

14038

TAGT TTTCAGCTTAGAGGTTG
15[58] | TTTTGAATICTAAGTOGAGARAGAGTCACTACCTTGGGA
4573)_ CCGACTITAMCAGCTTGAGCAMGGTGCCCTCAGCOAG

o1
15(122] TAGCCAGGGATAGGCATCTGOGCRGTCOBACATAATGCG
3077) TTTTGTTAAGAACCCGTCACCTC

BHE8EE0EEEE8EEEEEEEEEE888

4628] | AAAAAAACAGTACCAGOTATGTTACTTTTGAGGGTGAGTCARGAG
46149)_ ACGGGGAGAATCAATAGACATACATICOAGTTGOOOGTAGTATTA
48(112] TTAGGTTGATGACCOTGCCTCATATIGCATCAMAATCTCGTCAT
21[83) TAAMACTATTAMATTCGCATATCAAGACACAACATCTAAGAG
24[70] ACGGTCAGACGACACCCGCTOAAGAGTA

i) TrTaTT

3063

558

34/84]_ ACAAMATATICAAGCATGGATGA
sotos
1)
e TITATITITATICATT
91 CATOAATAARTOAAGGOAAGATAAGGCOOAACOAGECOTC

2582] CARTTAAGTGOTAATATGGTAAAGTTGAGAATACAAAT
47776] AAGATAAAAGAGCGOAGCCCCTGE

5091) | TTTATTGAMCATACAGGCAAGGCTTTGOGGTOGAGCTTAMMMG

20i41]_ AGGTATGGTTGGAAGOGCARGAATAGAATATACGCCARCTGTTTA
20104] AATTTGCGGGAATCATAGAGCAAATGGCGAATGCCAAGCCTCACE

5
5291)_ TAAATCCGACCATTAGATACATTAACGAGTTAATGOTATTCATC
[34] | ATGAARCTTATTAGACCAGAGGATCTAATTCAGGGACCGATACCGCTTT

5)
83 AAGTTTGCCTITIGTCACCGACCTAMAT
s7018) TaT

)
27155 TTTCATCAGTAGCGAATTAGATTGOCAGCCARATAGSGC
)

271101] TTGTGOGTOGCARAGCATTAATCATITTACGTTAMGCC
271122] CCATATATTAGCTAATCAATTGCCATCATAAGGAACTGS.
1)

)
soras] 1T
5576 AATTACTCAGATAGCCCAGCAACGACACTC
083 GrrrrAAnmscrrmmcmwrrAchccAmmMms
S04 ACCTAAGBUMATTGACAGToGTONT

3541 TGGGCAMACGCCCAAATATC!

Sl CAATAAAAGGCATGATTACCAGRAGS

)
s CrTCACTICIOAGACTT

S58] MO TOATAGTOCAGMAGCOCOCCONTACATAGTTAGTATOO0A
69]  ATTCTGAATATMGTGAGGTITAGTAACACTGTAGCATITTTCAACA
56{104] AAATGCTTGTAGCGAGAGGCTTTAGCCGGAGATTATACCAAGCG:
s T
SI0T CAMMTGTCTOATTACGTICACAOAMCOMCC,

ot COCTATCATAOAMACTCARGGGOATATTTTACAAGGAGTAGET
[97] AGTTGAACCCTTATGCGATTTTACTITARTTAACARA

5534 CCAGACGTTAGTAMTGACGTTGAMATIGTA

5158) TTTTGCTATTGOGAGCTITCGAGGTGAMACAATGAATGT

284 GTTCACCOGACTAMOTACICTARTICCTGMTMGATTAG

511122] TACCAGTGOTTGAGAATAA

o P PO O GoGonCCaoatss

385

S4B TG TAMACAGCTIGMOGEAMTOMOOGATTATOA

45/83] TOATITAGTCACGAATGACCGGGATCGC

47141]_ TOCGGGATICATGACAGGOGGAGAGTCCTGCOTTG.
) GoGARA

5684 GGGGTCAATCATAAGCCGGATAT

47]104] AACTGACGTTACTITGCANMATIGAATGAATGAC
47[125] ACAGATGCGAMATCGGGGTAATGCGRAMGGTCTT
4870] CAGACGTG rATT

sa2)
s3] TGCGO0GTT
5884 TCTTTGACCCCCAGCACGAGGOG

54105 TCAGTGATGGTT
0[133) TAAACAGGAGGCCGGGTCGAGG

3[17]  TGCOGTAACCAAATCAGARCAAGAATAGGGTTGAGTGTTGTCC
2[140]_ TTARAGGGATTATAACATCACTTGTC

117 CAGTTTGAGTTITITGGA

4[140]_ TGAGTAGAAGATACATTGGCAGATAG.

e
6[126] ATAGCCCTAATGAATCGGOCAA
8[136) ACATCGOOCTIGCTGAAC
Tie_lATAGGAGGC0G0GEAGETGEATTAMA
10[138] CTC

59 COTOTIOTICOACATTSCAGACAAS
o21]
11[20] | CTGCCAGCACGCGGGATTTAGA

12[138] GGAATTATCATCAGGTGCCCCC

13[17] TGCATCAGCTGCAGCCAGOGGTGOCTA

14[140] TICCTGATTATGTAGATITICAGGGC

15[17] | CCTGOGGCTGGTAATIGAGCCGGGTCAGTGTTTT
16[140] TAACGTCAGATAMGARGATGATGTG.

18[126] ATTTICCCTGTCGCTGGCAGCC
20/136] GAATCCTGTAMTGETGG

19[13] TIGTGTACATCGTTTITICGTOTGTA

221136] TGCARATATAAACACCCC

119 |AGTOGOOGMTGEAGCAGTTSE0G

1B21] | ATTAGTAGAATAAGACCAATCGCAACTATATTGAARACAATTAATTA
320) | ADCOCONTATTTAGOANTOATA

24[133) TTTAGGCAGAGGCAGGGTTTTC

25(17) CCAGTCACTTIAAGTIGGGTAACGCCAT

50140 TTTCGACCOAGOAGAAAANTANTGC

2o COOATOCTANTGATOATTACE3000

30(126) TACAATTTTTCTGGCCTTCCTG
32/136] CCTGAATGCAGCCTTTCA

3113) GBAAGATIGTANARATAATICOGAT
o pcsorcrsTacaceeT

200 ATARAG

ATTTTTGAGAGATAMGARACAA
36(133] CATGATTAAGACTATGTGTAGG
17 TAMGATIANTGOMTGOOTGAGTAC
s8j140] T GCCARAGAC
So1) TOOOTOTACCAMMATCAGABCATAMAGGTAGE
40[140] GCGACATICAAGATTAGCAAGGCCCG

7)

26 AYcrrrTuwGMsmurr
a1 GACAGG!
a1 Asmsumrmmmsmmu
136 &
0 ATOACANOEACAROASTEABEARS
a1

421 CATANGTTAAAGTATTGATGASGETTARTGTGEA o
SoR0) TTGTATOATOGOCATACGTAN 22 N comectors
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1086 eft-twisted block (p7308 scafold)
(GTACTACGGGAGTCAGTGAATAGTAACAATTTTGAC

SCGGATTAACCTGAGTAACATGCCTTGARTS
JGGCGATTTATCCGGATGGCTAAGTC0G
CCOTAATACGTGACGTCAGAGATATC
a TTGAA

AACTAAACATTGCTGAGGTTATCATAATAC

AAACCATCCTGTTTCGGATCCCTH

\GCATTAMAAGCGS
‘GCAGCATTCTITTGCGCGGGTCTGGTGAGRAAGGAATA

(GGGTTARACGCCATTCAGK TAGTARAAT AT
COAAAGCATAGAAATTGGGCCCACAGGGAGCCOCCGAT

(CATTCOGCATGTGCCAGTTGGGCGCAGTGAGCGAGGATAA

mmrmnemeemmmmrmmmseccm

Length Color
%

ATTGACCGTAATGGGACGGCCTOCACT.
TTAATTCGTAMCCATTGCTTTGATATITGAAGAAT
TAAAATTTTCCCACGOGTGTGATCTTACCATTGCCAGGAGAGAR

TTTGATTAAGTAGTATCTCATAATTAGTTGCTCCART

TTTTGTCCAGCTTTCATACGGGTTAGTCATTTTARAGACA
TAAATGAAATCARTCCTTCAATATOAAATAGAGGC

GAG)
AACETGATACGTET

ATAAGGCATTGTAGGAATAAATCAAG:
STAAAGCC 'GGAATCGT

AATGCAGTCGGCTGAMCCAATGATTAATCTTACCAATT

CAAGAATGTAGACGAS TACCCAGAAMGACCG
TAAT!

GOTAAATAATARATAAAGGTGGGATAGCTGCTTTACGA

TASASCAATACACMAMITIMCHICASTAATA
TOCCATCTTATTTTAGGAAMCGAACAAAAMAGGTGGCAG

) T TreeTT

AOOGTOARTACCTOTITOTICGAGCOCCTOTTACTANTA
ATAAACTTTTATCOGACTAAGCAMCTCATAACCAA
TCCCAATATITTAAGCCTTCATTACCGTTTCTAATT

(GACTGTAGTCCATAGATACAAGCTGACATACA
COAATTTTTAMAAGARATACA

CATAAGACGATARAAACCACCCTCGTATITAGGARAGTAC
TTCAAGCCCCCTTT

™
GTTTATTAGGTGGCATAACGGAAGCAAGCCGCGCCGTAA

ATCATAAMAATAGCTACTGCGGGGCGCGTTTCGCATCAT

AGAATTAGCARATGGAACACCAGACGTTAGTAGAACTTTCAAGAG
TCACGAATTAAATOGCGCEGCAGTTOCOGAGTOAGANTAG

ACGOTIOATAGOTTGATAGITAGAGAACTA
TATGOGGTAGAMAGATTTTGTTACCAATATCAGAGARAGT
\CAAACTCTTGCTCC
GACGGRAGAACTTTACH
‘GCCATCTITAGCARACGTTGAGCCAGGGAGARTCAA
ATCACCGCGACATCGATARTTATGACGGAGAAT/
SCTTACGATTTTTTGT

TAATGGTTTCTCATTACGG

GTCGAGAATGAAAGAGTTAATCCGATTGATTTGRGEAAG

ACTTAGCGGGGTITACCCTCAGACACCCTCAGCATARAAT
TICCATTAGGCACCGCGAMCARTACCACARCATTAATC

AGGAGGTGGATAGCAAGCGTCAAGCCAGAGGCOGGGTCA
AoACATTIAAGGEKTOROCATANOECAS
CAGTACAT AAGCACCAMCCGCCAGCGTTT
T ACOATEATCTAAAOATIOTEA ST

TGGCGTACCT
GORGCGATICTITOAGAGGACGHTATTGATIGACT
‘ATOGCCATTGTATACAGACCAGTAATOCCTGACG

o

CAAAGGCGGCCAGCAGCGTAMGATAGAACCCTTCTTG.
'CGAGCTCGAATAGTTGGCAA
CATGCC.
TGCAGGCGGCCAGTGOCAAGOAA
(CAATTCGACTGATTATCAGACT
ATTACGCCAGCTGGTGCGGGOCTCTTCRTG
cA a1

AGGAAGATCGCACTCCGTCAGATGAA

) AGAACGCACGAGCGTCTA

[aacTAMTDMTE SO

TecaGATSGCTTIEOARMS

3627] 36(12) TAAC

36(132) a7(17]
a7iie]_sa(140]
38(139) 39[17]
aa(1e]_40(140]
400139 41027)

s(126] 59(20]

mcnocrrcwruommm
‘GGGAAGCGCAACAATGAA
A e e
'CAATAGCTAGACTCCTTATIGT

A TATAAATOTTT T CABRRBOAGOCAGTATAY

AAGGCTCCARMATGGGATTT

Description



start " bend 97704 scatold
0139 190199 TGCACCCCCARTCCATTCTGTTAKTTTARATATATGAGAAGA
] O T CATEMACTEGT

TCTATCATANTATCGANTTANTACAVAACTTACCATATAGAN

TTARCACTGARTGGARTACGATCGTCTGRARATAGATTAG!

GO mmuwmmm

AGTTAKTTGCGTTAMTCGCCCATGTTCAMATARTTTTAT

(CATGCCAGACGTTACGAGTCATCGA

CAMAUIENATTEATCTTETAT

AAACTGAGTTATACTAGA

oA

i

TGy
T

ATTGCGTAGNTTTTAACAATAMAACCAATAMAGTAAMATAAGAATAACA

T
ATTGTTTGGATTATACAAGACGCTCATGAMATGGACGTATAGTGTAGC

e 708

CAGATGATGGCANTTCATCAATATGLGGAATCA
o 5 TG GTTTA GGG
a7 o147 CCGAC
50112 150118 GGCTTATCAAGCCGTATCCCAGAAT

N GGG GAMGTINCE
e s

a2l el TATTTAT

a0q_spo) rrr(nmr(Ann(ncrn(matr.‘r(rrrtm((nﬂ
1248] | 1T148] | CTAAAGCGGCAAATTCAATAGTCGTATTAGAGGAAATC
o A(G((nano{s{ch(Um(uummvwmmnv(m
e GGG TATTACCTGAAGECGHACATT

1556] 049)  TTGCCCGATAGATTAGCGTAACTATTAGGGCGAGATTTGGGGTCAGGT
1535] 035) | COACAACATAATACATAGAACACTGATAACGGGGAAGEACTA

0691 5691 CAAGTTTAAGGAAGCTGGCAMACGTCCTGRAGGCCCGCARAT

os0l 12 e

1268] 1168) AGCCAGCATTGAGACAACTAMACGTTATTGCGGAACTTCTG
S8 150 TTTTTATARTCAGTGAGCTCAACTTACCGCTATCATCAACAATT
5481 1905]  GAGTCTGTCACTIGGGAMAMMAACCACCARATCCT

167 o154 IGOAMCAAGAGTCCAC
708 205)  CATCAGATICACTATGGTAACCAC

19 A1) GTOAGTTATCACCTAGA

0 1 AT TGO
sy 2

e ] A GTIE G PGB
1] SOMTOATAGCTCTATGROMATIATATTGE
S0 AT TAACCOTIGTAGCGRCGGEAG

a6 COCMTACTICTTTCCTACKTTATOATTTTA

121521 1T1152] TAACTATAGACGCTGTGAGTGCAMCATCGCCTGATARAGA
131401 11146] GTCAATATAGETTGTGAN

131181 11125] TAGATTAATGTAMATCTGACC

1377] 1270) ATCTAMGATGCCACGCTGAG

B
3
§
:
:

ki

Tasel i)
S0 Mmoo
ol 1321 ACGTCAACAA Armccnmrrrncmcu(nnnu

] e rotTcer
S 110 ARG AT

i
H
i
2
H
Bl
H
£

a0
70120384 ATCCCCAGCTGTTAGTATCTGTGAGCAATTCGE
136329] 103%] TITTTGCTTCAMTMGATTAGAGGAMGMTAT
12521] 1T521) TITANTTTTGATAAGCTCMCAACGAGTGCTATATTACAGGC

15008] a0} TAAIGACGCAGAGGCGGTTTGCTA

120 T TG AT TGOS
15287] 0281)_ CATATAAAGTACGAGGTANTAGAATGACATGTTACCAGGGTGGTITT
TS 7T AT

1254] 1T384) ACGCCATCCMAMATCGATGAATATTCAGTAKTGGTTGTAC
) T T TTAOMMTCTGTAMITATATITTCCTTA

17287] 2287) AGTAGTAARAGGTTANTGCAAGGCTTTACCGGATITCATCA
o e e nGGGG

11597 07 HTTAMCTOATCTGRCAGATICCTTCGCT
113991 6358)  GAACAMTAACCGTAGGCTGCGGCGAMCTAAGTGITATGAC

(296432 ARTGTCCCGETGGGE
9] 4ira) m(mmc(mnm(wcmw(r(

0384 5384 CACTGCCTGAMTTTCTCTTTACCGACCCAGGGCTTGTARGE
o

291] 120085 GGCCCTAGTTATCCCCAGTTTCGATICAATAGGA

11 1) LT GCTCMCETACGAT

ol AACTGACCAACTCGEACTCCGOAGCTTTCATCAN

o ] T G TG AR A TEHGCTE
o

] B AT GATTAGATIATGCATICTCTTGCETGAAT

190592 111398 ATTGTATITTAN

17964] 2571) ATAAAGCTAAATCGTGTAGGTCTCAGGATTAAGTTCACTGAGAGGGGG
1343 2050]  TAAGCARTAAAGCCOTGAGMCGACGCTTTTCCCACGGAGAGCTCGA

175221 6396] AAGGCAMAGAATTACAATAACAAGAGCAACACTGTTTATAN

1T001] 2008] | CATCAATAAATCATTTCATTAAAGGARGATAMATCAACGTAGGCGCA

154131 01408] AGAGGGTGGTCATTTTGGGAMGATGGGACGAGCCATGAGTIAGCTAC

150021 0o

TAGCTGANGCAMCGCCATTCGCATCTG
671 04 AT EAGCACEACTECTETRGCTTECTCGE
156501 0343 CGGAGACTOTCARTCGACACCGARGATCGTARTCAGTCGTGCAGETGC
To247] 0p3)

12108] 17198] Ca CCORATTAGCCRTCG

) ) TOMATATATTACTAACGTCTTGCTAA GGG

z28] 10231] GAGGTT

1681 11167) COCACCCTCAGAGLCTCATTAMAGAGACTACCTTANTAAGG
e o oG o

70 11681 AT AT AL ATITCCLONE
BT ALt oL teTCoCRses

1891 1189) AGAACCACTCAGAATCTTTTCTTTCATCTCGATAGGCACCAT

a2 ap2a) T
19203] 111209 ACCGTTCGGLCTTG

74 T5(181] TAGCCGATTAACGTCACCAATITGCTCACCGTAT
sy v TIGCGEAGETI

A O T Tt
6230 150220) ACATTTGGGANTTACAGANTCAGGCTGATATT
S 3171 TG TAAGGMEAGACETERETER

208 420 CAAATGAATTATOMAA
5200 5279] ATTACCTAGATTTAGGAATCTTTTGCGGGACTTTTTCATGGA
28 5231 GO GAGGTACGTANTGCCACTACGAAATGGGTAGC
102051 1196] AGCATACCCAGGTCCACGCT

s sge2l T

42251 190229) CAGCGCCTCATAGTTGCCTTAGAGCCAAGGAGTGCGTCATA.
4201137200 GACKTTCATAAGTAGCGCGTATARTCATTTAACGTGANTTT
TSI6T] SI167) AATTTCATTTGAGCGTGTACAGTACCTTCTTTCCATATAARTTARCGT
) 1 AHRPTGECTGTTGC AL ARG

s ) s

152241 8 ACCCCTTTATTGTATACCATCG
e

152681 S272] CTGAGTTTCGTCGTATCTCAGAACCGCCTAMAGGCGCTTGATACACTAR
agry apse)

9|15 CACTAGAACTTACHACHECTET MM ENT
3168 41160 CAVAMTATITGAR

s e mnmmummmm

82l 2182 aTaAG TTGAMCCAGGCATTTCAMGACAAGETGE
1T196] 2209 GAGGGTTGATATAACAGAGAGTATCMGACTGTTTATTTTAACG
T AT A ATAMGEAGTAGECGOMAGTALE
9263] 140273 GAATACACGTGTCGTCTTTCCAGACGTTACMACCAG

5196 15(202) AMAGGTGACCAGTACAGCACCAGGATTACCTGCCT

5258 171297 AACGGCTAAGACAGTATTCGGATTTTCAGGGATAGTCACCGT

21T 4224 CCGACTTGAGCCGAGGTTTAC

5258 150265] GACTAMAGATCGTCAGGGAGTACCCTCACGTAACA

2286 92791 AGAGTAACCTGCTCCCATAMATCAAMTANTTTGC

28 12259] ¢

122581 17258] TGGATTARAGTTTCCTGTAGCATGTACGAGCCACGTACCGC

2223 111223 GOAGTATTGGCAT

2202 120196) AMATACTAACGGACGCCACCCCACCAGATATTCA

2081 90174] CAACATAGAACCGCCTCAGAGCCACTTGACCCTT

72171 6231) | CCGGAATAGGTGTATATTAAGAAGCATAACCGATAGATCGGH

Tl 28] AHAGGATTTACKCC T AT
17259] 11286] CACCCTCAGMCCGCCACCTCTACTART

191821 19230] GATGGTGATTCCGAMTCGUCAMTCCCTTATARATCARAGAATAGC

0256 52501 AACAGCTGCCTGATATTATAC TAMACTTTEAG
o2s0) 2pse) CATCCGCGATCTCATCTTTGACE
AU ST ATMATGATTTCTCTCGGCTGACGEATTTC

1508 14484] CCCTOTO
113 119 urmmnunmn«wnmmumm
1483 T517)_ TACAGGCTATCAGE

sl e i Aot

16453 1T17) | CAAGGATAAMAATTGANGCCTTTATTTCAAAT
oA A ATCGGACTAGM

Al 494 GCCOCTACAGMTCCTCAGMGAC




start bend (p7704 saffod)
0139 190199 TGCACCCCCARTCCATTCTGTTAKTTTAMATATATGAGAAGA
] O T CATEMACTEGT

TCTATCATANTATCGANTTANTACAVAACTTACCATATAGAN

TTARCACTGARTGGARTACGATCGTCTGRARATAGATTAG!

GO mmuwmmm

AGTTAKTTGCGTTAMTCGCCCATGTTCAMATARTTTTAT

(CATGCCAGACGTTACGAGTCATCGA

CAMAUIENATTEATCTTETAT

AAACTGAGTTATACTAGA

oA

i

TGy
T

ATTGCGTAGNTTTTAACAATAMAACCAATAMAGTAAMATAAGAATAACA

T
ATTGTTTGGATTATACAAGACGCTCATGAMATGGACGTATAGTGTAGC

e 708

CAGATGATGGCANTTCATCAATATGLGGAATCA
o 5 TG GTTTA GGG
a7 o147 CCGAC
50112 150118 GGCTTATCAAGCCGTATCCCAGAAT

N GGG GAMGTINCE
e s

a2l el TATTTAT

a0q_spo) rrr(nmr(Ann(ncrn(matr.‘r(rrrtm((nﬂ
1248] | 1T148] | CTAAAGCGGCAAATTCAATAGTCGTATTAGAGGAAATC
o A(G((nano{s{ch(Um(uummvwmmnv(m
e GGG TATTACCTGAAGECGHACATT

1556] 049)  TTGCCCGATAGATTAGCGTAACTATTAGGGCGAGATTTGGGGTCAGGT
1535] 035) | COACAACATAATACATAGAACACTGATAACGGGGAAGEACTA

0691 5691 CAAGTTTAAGGAAGCTGGCAMACGTCCTGRAGGCCCGCARAT

os0l 12 e

1268] 1168) AGCCAGCATTGAGACAACTAMACGTTATTGCGGAACTTCTG
S8 150 TTTTTATARTCAGTGAGCTCAACTTACCGCTATCATCAACAATT
5481 1905]  GAGTCTGTCACTIGGGAMAMMAACCACCARATCCT

167 o154 IGOAMCAAGAGTCCAC
708 205)  CATCAGATICACTATGGTAACCAC

19 A1) GTOAGTTATCACCTAGA

0 1 AT TGO
sy 2

e ] A GTIE G PGB
1] SOMTOATAGCTCTATGROMATIATATTGE
S0 AT TAACCOTIGTAGCGRCGGEAG

a6 COCMTACTICTTTCCTACKTTATOATTTTA

121521 1T1152] TAACTATAGACGCTGTGAGTGCAMCATCGCCTGATARAGA
131401 11146] GTCAATATAGETTGTGAN

131181 11125] TAGATTAATGTAMATCTGACC

1377] 1270) ATCTAMGATGCCACGCTGAG

B
3
§
:
:

ki

Tasel i)
S0 Mmoo
ol 1321 ACGTCAACAA Armccnmrrrncmcu(nnnu

] e rotTcer
S 110 ARG AT

i
H
i
2
H
Bl
H
£

a0
70120384 ATCCCCAGCTGTTAGTATCTGTGAGCAATTCGE
136329] 103%] TITTTGCTTCAMTMGATTAGAGGAMGMTAT
12521] 1T521) TITANTTTTGATAAGCTCMCAACGAGTGCTATATTACAGGC

15008] a0} TAAIGACGCAGAGGCGGTTTGCTA

120 T TG AT TGOS
15287] 0281)_ CATATAAAGTACGAGGTANTAGAATGACATGTTACCAGGGTGGTITT
TS 7T AT

1254] 1T384) ACGCCATCCMAMATCGATGAATATTCAGTAKTGGTTGTAC
) T T TTAOMMTCTGTAMITATATITTCCTTA

17287] 2287) AGTAGTAARAGGTTANTGCAAGGCTTTACCGGATITCATCA
o e e nGGGG

11597 07 HTTAMCTOATCTGRCAGATICCTTCGCT
113991 6358)  GAACAMTAACCGTAGGCTGCGGCGAMCTAAGTGITATGAC

(296432 ARTGTCCCGETGGGE
9] 4ira) m(mmc(mnm(wcmw(r(

0384 5384 CACTGCCTGAMTTTCTCTTTACCGACCCAGGGCTTGTARGE
o

291] 120085 GGCCCTAGTTATCCCCAGTTTCGATICAATAGGA

11 1) LT GCTCMCETACGAT

ol AACTGACCAACTCGEACTCCGOAGCTTTCATCAN

o ] T G TG AR A TEHGCTE
o

] B AT GATTAGATIATGCATICTCTTGCETGAAT

190592 111398 ATTGTATITTAN

17964] 2571) ATAAAGCTAAATCGTGTAGGTCTCAGGATTAAGTTCACTGAGAGGGGG
1343 2050]  TAAGCARTAAAGCCOTGAGMCGACGCTTTTCCCACGGAGAGCTCGA

175221 6396] AAGGCAMAGAATTACAATAACAAGAGCAACACTGTTTATAN

1T001] 2008] | CATCAATAAATCATTTCATTAAAGGARGATAMATCAACGTAGGCGCA

154131 01408] AGAGGGTGGTCATTTTGGGAMGATGGGACGAGCCATGAGTIAGCTAC

150021 0o

TAGCTGANGCAMCGCCATTCGCATCTG
671 04 AT EAGCACEACTECTETRGCTTECTCGE
156501 0343 CGGAGACTOTCARTCGGCACCGARGATCGTARTCAGTCGTGCAGETGC
To247] 0p3) TCATATIGCC

12198] 171951 TAMGCCE TTCGGGTTOAGAGES
) ] MM TATGAATAG

iz24] T0z31) GATTGTTC

1681 1167) COAMCCACCACCAGGAMAGCGCARGAGACTACCTTANTAAGG

a2 ap2a) CCACGEAGT
19200] 111 ARG
74 150181 CCATCOATTGATAGCAGCACCAGTACCATTAATG
sy ATGAMACCATCATCATTCCACTTGEGGGAGGTTT
102501 0217 GGCTCA A
12275] 12280] CACAGACGTTAGTAACTARAGGAMTCAGGTCTTTCAAACTC
T3161] 10168] ATCATAGETCTGGTACATTAC

G

AL
A O TG AT O
6230 150220) CAVMTCACCAGTACGTCAGACTCCTC
s 817l A TN T A ANTATIAEEGEETTE
5209 4209 TACCATICTIGAGCCACCGATT

S0 5279] ATTTAAAGGCCGGACTARAGACTGA
G281 529 GCACC TACGTATGCCACGCATCGGM

96

152681 S272] ACACTCAGTTTGTATCTCAGACCGCCTGAGGATTCTTAAGAATACA
Ay apes)

3258 15024 AGGCACCACGCCOACTTANTTGTTCCACAGACATGAATAGCANGCCCH
3168 4160 CAVAMATATTTGARGCCT!

s e AAcnYcAcnoAAnn(A(amln

ez i1z Toc TCCTANTCACTTATTACGGMTACATATA
17196] 2209 TTGATATARGTATAGGATTAMGTTTGGGCATTTCANTCMTARATACA
T112] si160] A((cm.z(umluuumluo{wAm.z(cuunmYA((
9263 140273 CTTAMCTAMMGTTTTGTCGTCTTTCACAAC

o e rocuessosuceuices o

5238 171207 CGAGGGTATCAGCAGATAACCGCATTTTCAGGGGAACCTAC

o et [rercinece

5258 150265] GGCTTTGAGCTTTTGTGAGGCTACCCTCTACCGTA

2086 92701 AGAGTAA m

2265 12259 ACCCCCATARATT

122581 17258] TTTTCTGACGATCTCAACGCCACCCATGAGAGCCATACCGEC

223 111223 GITAGCATGATTAAGCC

2202120198 TACTAAGGATACCCTCAGATTGACAGTCCTCAT

281 90174 AMGAMCACCGAGGAGCCGCCALOAGTTGATTTTC

172171 6231) | GAATAGGTGTATCGGCTGAGACCATCGCCACGCCGARAGA

17238] 2245)_ TCAGGAGGTTTAGCCACCCTATATATTATAGTTGACCTAMATACCAAGC
1259] 11286) ACCCTCAGMCCGCCACCTCTACTART

191821 19230] GGTTCCGAANTCGECAANTCCCTTATAANTCAAARGAATAGC

15128] GAAGTATAGACCACATTCAACGGCATCAT
7] 121238 CTGGCCCATACAACGGAGATITATCTCCATTCAGC

o198 50195 CaGeaG GTGGCAN

021 18 AACGETCATGCCMCTAMOMATCATTGATTCRG

o e TG
0256 5258] ACAGCTGCGCCTOAGCGATTAACGAMGTTARACGCTACAG
e8] TCTTTTCATCCCGNT Bud

s
£
g
2

o

AU ST ATMATGATTTCTCTCGGCTGACGEATITCTG

2433 317 ACMACCCAGCCAGECAGAGTCACGACACCGC
G

w9 Ty
4] 10490] ACCGACGAACCACARCATCGCCATTAMATC

TATCAGMCATATATCGGLCTTGCTGRTGT
4] 124834 CACACCCRAGCTTGRCCCTAACAGCAGATGCTGACCTCAMTATCANA
w71

1508 14484] CCCTOTO
113 119 urmmnunmn«wnmmumm
1483 T517)_ TACAGGCTATCAGE

sl e i Aot

16453 1T17) | CAAGGATAAMAATTGANGCCTTTATTTCAAAT
oA A ATCGGACTAGM

Al 494 GCCOCTACAGMTCCTCAGMGAC




oy

ook 30° bend (37704 sctold)
mm TACCCCMTETTTAMTTAATATATGAGHAGR
s

69 CMGTTTANGG ACETGCTGRAGGCCCGCAMT

921 ACAGAGGTGCGCGACCTTCTGACATTGGTGCAACACCTIAGT

e GTCTGRAMATAGATTAGT

A CTMAMBGACAGS

o TR

120 AT TR AT ATEATSH

a2 cmnmn.n.«mmmmnn«m

120133 TAMMACTGAGTTATACTAGAMTGGTTGGTTA

ECanT T
TAGGGCGGAAGAATATTTTCGLCTGC

ot Sextamcen TG

15T CCTANTTGCAGAACAGGGCTTATTAKTTAATTTATTTTTATTCATTTCA

20140 ATTGCGTAGATTTTARCAATAMACCAATAMAGTAAMATAK

2015 ACGTAMMACAGAMTTGCTTTICCTATACGACACCATATTCGCATTA

208 Taccam CATCTGMG

o)

256] ATTGITTGGATTATACMAGACGCTCATGAMATGGACGTATAGTGTAGC

T8 CAGATGATGGCANTTCATCAATATGCGGATCAGL

1201 TACGTGAGGTCAGAGGTARTTCTTACCTTCAAATA

0701 AACAGGAMACTTTAGTATAMGCCACMGCGAAACCATCACCCAAT

T(146] GTCMTATAGGTTGT

T CMGEETAT ENTHEERGAT

T CACACAETIEMGTMTGTATIA

25 ATGAGATIGACTAT.

R T

4019 GACAMGCCGETATATTITAT

194]_ ACGCCAGGCCGTACCAGTCARCAGAGAT TGAGATATCTG,

&
s

1 AT CHATTATMTAGCMGACTEGTCH
AT CTETTATAC AN
OB AT sccccmum«m

O] TTGCCCOATAGATTAGCGTAACTATTAGGGCGAGATTTGGGTCGAGGT
@0 o

1res) CMCTAMCETTATTGCGCTTCTG
2 i

110104 AGAACGEATTCCCTTAGAATCCTTGMACARTCGCATATTTT
T TCATHACTETGTGTCR TG
am

11501 GCANGCAGTAGGARAGTCCTGLGCATAGGCGAGATAGHACC.
15761 CGOMTACTTCTTTCCTACKTTAT

s r(((.c(vnvuArmAcu(mrrnuuccum(.nrvr
110125 TAGATTARTGTAMT.

79 s

ez TCMAGGAGCAMTGTCAGTA

s8] TTCATAGTCGTATTAGAGGMATECTG
T GETCAAECTeTATECAMAGTTATATTEC
150160 CTCCCAMGARCGGTCGGCTGTTTACATATTTAAC

o

= PATGMATGCATGTTCTTGRGGEATACTCMCGTTGATC

S AT T TR TG TG

0] 17(200) MACCAGAGAGTACCCMCTACAGTTGACAGCTAGCATTS

] GOTCCTTCGAGCTTAGCAAG,
B T TGO

0384 CAATATOACGGTAMCCAGCGACGACTCCTGTGCGCTTTCCAGTCGE
00343 CGOAGACTATCANTCGEACCGANGATCGTAATCAGTCGTGCCAGCTEC
336 AAGGCAMGANTTACTACAGAGCMACTGTTTAATAA

271 ATAAMGCTARATCGTGTAGETCTCAGGATTAAGTTCACTGAGAGGCGGE
01408 AGAGGGTGATCATTTTGGGAMAGATGGGACGAGCCATGAGTGAGCTAAC
00385 TAGCTGAAGCAAACGCCATTCGCATCTGACTCACAMATTGEGTTGCGCT
001 TTCTGCGATTTTTCTGGATACTTTARGGCGCAGAGGCGRTTTGCGTA

T405] CTCATTTANGUAAGTCTGGTAMATTAATATTTTCCCTGTA
29 o

5] GTTTGACMTATARGGATCG
284 CTATTATGAAMACGGTARMATTAGCGAGGATACATAGATTCA

5]
252 AGAATAGTTTTITCGTTTATCTTGATACTTCGGTCTGCGGGA
et GATCTTTOMEA MM
2101 TTGAGGCACCCTCACGGAACCCGTTTTCTTGLCTTGTAGCAC
B89 GCCGCOMGAGCCACACCGGATCATAGCTCAGTAGAGGCCEG
110185 TTCATAACGTATAGTCTCTGANTITACCAGATCAGAGCC

111208 CGTCATAACAMTACAGGAGG

) e TG TG T,

e ST ATIEAGCTACHG
74 TOTTAMCOMTOACHTTCCACTGCRRHGTAT

A e AT

o AT T R
T T TMMT AT
s ccucs
AAGTTTCGAGGCMAMCAGCAGE
TGTAGCGACCTCCCTATARTTTGAT

00182 GCCCCCTCATGCCTCAMMTCCACCCTGCAATAACGAMAT

231 mGTATTG AMMAGGAGCACAATGA

To2i8] rerac

A AACACTEAGTTGTATCTCAGACCGLCTTGCAGATTTCTTAAGAATAC

ol ACTAAT

150244 AGGCACCTGCGCCGETTTAMTATTCCACAGACGTAMTAGEANGCCC
CAAAMAATTTITGAAGCCTTAN

GTOAGNTGANTATACACGGATAAG
20182 TGCCGTCTTGCTCAACCTAACCCCTTAGGARTAACATATAA

B TG T O TCMATCATATION
150286 GAAGTGAGGACCACATTCARCGGCAT!

A AT AT P CTACMTCETE

152021 GTCACCGATTAGCACGACAGAGGATTAGTCGGAA
1T237) ACGAGGHCCTCAGCGEATAACCATTTTCAGGGGACCGTAC

B30 TATCCAGMCMTATATCGGCCTTGETGRTGT
03] u:m(.nr T

UGG

40454 GCCCTACAGMTCCTGAGMAGAC

AL AT T RGeS
M secTacaer ntm\ccmmmmm(

B0 GGGACATICTGOCCACACGACCAGTAATAACG
OS] ANTCGGAMCCCTAAAGGGAMA




start bend (p7704 saffod)
0139 190199 TGCACCCCCARTCCATTCTGTTAKTTTAMATATATGAGAAGA
] O T CATEMACTEGT

TCTATCATANTATCGANTTANTACAVAACTTACCATATAGAN

TTARCACTGARTGGARTACGATCGTCTGRARATAGATTAG!

GO mmuwmmm

AGTTAKTTGCGTTAMTCGCCCATGTTCAMATARTTTTAT

(CATGCCAGACGTTACGAGTCATCGA

CAMAUIENATTEATCTTETAT

AAACTGAGTTATACTAGA

oA

i

TGy
T

ATTGCGTAGNTTTTAACAATAMAACCAATAMAGTAAMATAAGAATAACA

T
ATTGTTTGGATTATACAAGACGCTCATGAMATGGACGTATAGTGTAGC

e 708

CAGATGATGGCANTTCATCAATATGLGGAATCA
o 5 TG GTTTA GGG
a7 o147 CCGAC
50112 150118 GGCTTATCAAGCCGTATCCCAGAAT

N GGG GAMGTINCE
e s

a2l el TATTTAT

a0q_spo) rrr(nmr(Ann(ncrn(matr.‘r(rrrtm((nﬂ
1248] | 1T148] | CTAAAGCGGCAAATTCAATAGTCGTATTAGAGGAAATC
o A(G((nano{s{ch(Um(uummvwmmnv(m
e GGG TATTACCTGAAGECGHACATT

1556] 049)  TTGCCCGATAGATTAGCGTAACTATTAGGGCGAGATTTGGGGTCAGGT
1535] 035) | COACAACATAATACATAGAACACTGATAACGGGGAAGEACTA

0691 5691 CAAGTTTAAGGAAGCTGGCAMACGTCCTGRAGGCCCGCARAT

os0l 12 e

1268] 1168) AGCCAGCATTGAGACAACTAMACGTTATTGCGGAACTTCTG
S8 150 TTTTTATARTCAGTGAGCTCAACTTACCGCTATCATCAACAATT
5481 1905]  GAGTCTGTCACTIGGGAMAMMAACCACCARATCCT

167 o154 IGOAMCAAGAGTCCAC
708 205)  CATCAGATICACTATGGTAACCAC

19 A1) GTOAGTTATCACCTAGA

0 1 AT TGO
sy 2

e ] A GTIE G PGB
1] SOMTOATAGCTCTATGROMATIATATTGE
S0 AT TAACCOTIGTAGCGRCGGEAG

a6 COCMTACTICTTTCCTACKTTATOATTTTA

121521 1T1152] TAACTATAGACGCTGTGAGTGCAMCATCGCCTGATARAGA
131401 11146] GTCAATATAGETTGTGAN

131181 11125] TAGATTAATGTAMATCTGACC

1377] 1270) ATCTAMGATGCCACGCTGAG

B
3
§
:
:

ki

Tasel i)
S0 Mmoo
ol 1321 ACGTCAACAA Armccnmrrrncmcu(nnnu

] e rotTcer
S 110 ARG AT

i
H
i
2
H
Bl
H
£

a0
70120384 ATCCCCAGCTGTTAGTATCTGTGAGCAATTCGE
136329] 103%] TITTTGCTTCAMTMGATTAGAGGAMGMTAT
12521] 1T521) TITANTTTTGATAAGCTCMCAACGAGTGCTATATTACAGGC

15008] a0} TAAIGACGCAGAGGCGGTTTGCTA

120 T TG AT TGOS
15287] 0281)_ CATATAAAGTACGAGGTANTAGAATGACATGTTACCAGGGTGGTITT
TS 7T AT

1254] 1T384) ACGCCATCCMAMATCGATGAATATTCAGTAKTGGTTGTAC
) T T TTAOMMTCTGTAMITATATITTCCTTA

17287] 2287) AGTAGTAARAGGTTANTGCAAGGCTTTACCGGATITCATCA
o e e nGGGG

11597 07 HTTAMCTOATCTGRCAGATICCTTCGCT
113991 6358)  GAACAMTAACCGTAGGCTGCGGCGAMCTAAGTGITATGAC

(296432 ARTGTCCCGETGGGE
9] 4ira) m(mmc(mnm(wcmw(r(

0384 5384 CACTGCCTGAMTTTCTCTTTACCGACCCAGGGCTTGTARGE
o

291] 120085 GGCCCTAGTTATCCCCAGTTTCGATICAATAGGA

11 1) LT GCTCMCETACGAT

ol AACTGACCAACTCGEACTCCGOAGCTTTCATCAN

o ] T G TG AR A TEHGCTE
o

] B AT GATTAGATIATGCATICTCTTGCETGAAT

190592 111398 ATTGTATITTAN

17964] 2571) ATAAAGCTAAATCGTGTAGGTCTCAGGATTAAGTTCACTGAGAGGGGG
1343 2050]  TAAGCARTAAAGCCOTGAGMCGACGCTTTTCCCACGGAGAGCTCGA

175221 6396] AAGGCAMAGAATTACAATAACAAGAGCAACACTGTTTATAN

1T001] 2008] | CATCAATAAATCATTTCATTAAAGGARGATAMATCAACGTAGGCGCA

154131 01408] AGAGGGTGGTCATTTTGGGAMGATGGGACGAGCCATGAGTIAGCTAC

150021 0o

TAGCTGANGCAMCGCCATTCGCATCTG
671 04 AT EAGCACEACTECTETRGCTTECTCGE
1S 011 COAACTETCMTC GG GMGATCTATTCTECEACTEC
10247 o

oo e ncr TATTTGCTCAGGTTGAT

) 1 TAGTAHATATATOACMEAG

Tiz2s] Tzt

1681 11167) COAGCATTGACAGGTACCOTTCAGAGACTACCTTAKTAAGG

1(252] 6252) TTTCAGCTTGCGAATTTANTTTTTCITACATARCCTARAGGC

o7 18] AT TATEATATONTIAGTGA

2101 6210] TTGATATGCCACCACACCCTCTAGCCCCGETTTTCCGGAAA

11891 1189)_ GGCAGGTCCAGAACACCGCCTCATCTTTCTTTAGLCATCGAT

230 2221] CGLCGTTCACAMAGTAGEAMA
19203 111209 TGATACGAATGGTTG

74 150181 ACCOGOATTGCGACAGATCAGCGGATCCTATT
sy ccccaa ACTTGCGGGAGETCR,

142721 0258]_ TCGTCATITATCAAACAAC WcT(aAn(cAﬂg\mmcc(u
15223] TCCCATTAGCAAGGC

s 8171 AN AETEATEATATOATTTAETF G

5209 4209 CGTCACAMGCAGCAMGGTAM

S0l _sizre] GGAATGAGGCTTGCACAGAGGCTTTGAG

s sizan < TACGTCGCAGC M.

o] 010 AGHTEGHTGTEGTTCCE AR

g ses2l ToAAGTA

4225] 19229] ACCOATTGGCGCCAMATCGGTCAAGMACCGUGTCAGTGTACTG

4202 1300] TATTGACGTS e

o
151821 01182)_ TCGGAKCAGTTACACCGGACACCACCTARTAACGTCCTGTTT
e

15224] 8231)_ AGGCTEA GGATAGTTS
e g Cominc et

152681 S272] ACCGTACACTGTATCTCAGMCCGCTCGGTCUGCTTTCGAGCAAMG
aera spsel

3258 150204 CACTACGAGNTACCETCAMACTGTAGCATTCTTGAGGATAGCAAG
3168 4160 CAMAMAATTTTGARGCCT!

s e AAcnmmmnnn(mm(cﬂ

11821 2182 GAGAGH AATTTTTGTCAMCGCA
17196] 2209 ATAAGTATAGCCTTAGCGTGTAGCCTTATTAGTCATATGGATAAAGET
151721 15160] ACCGAGLCCTTTTTAAGAAMGTAAGCAGATAGLCGAACAMGTTACC
9263140273 CGGCCAGTACGTAACGATCTAAAGTTACAAGAGTT

o s souromucersi oo

5238 171297 AGACAGCACGGGATCACCATCGCTCATITTCAGCTTACTCA

o ot ek

5259 150265] CAACGGCTAGGGAGTGATATATCACCCTCCATGT

2286 9279] AGAGTAACCTGCTCCCATAMATCAAAGAGCTTTGE

2265 12259) TCTTTGACAT

12258] 17258] GTTAGTAAGTTAGCAMACTAAGGAACCAGAGCCCCGCCA

2023 111223 CGTAGMACTCCTTATCCTCAGATCACAMA

2202120198 GGCAACATCAMAGHAGCCGCCACAGACGUAAAGEG.

281 S174] GACACCACAAACGUAAAGAGCCGCCGCCTTGAMACCA

172171 6231) AGGTGTATCACCGCCTCAMTACMTGAGMUAGTCACCC

17238] 2245)_ GGAGGTTTAGTAACCACCCCCACGACAGCTTAGGCACCARTTATACC
17259] 11288] CCCTCAGACCGCCACCTCTACTAIAT

151821 19230] MAATCGGCAMATCCCTTATAMATCAAMGAATAGC

151281 GAAGTTTCTACCACATTCAACGGCATCATTCATTC
571 120299 GCCCTOA A
o sies) 3

O8] Z0181] GATGTGTTGTTTGAMTAGGGGATGAMAT
0256 52581 CAGCTOATTCGCCTGCCCCAGCGACCTAMAGGAAGTTTAGGGTAG.
288) 70 e

i
]

AU ST ATMATGATTTCTCTCGGCTGACGEATITCTG
2433 317 ACMACCCAGCCAGECAGAGTCACGACACCGC
G

w9 Ty
4] 10490] ACCGACGAACCACARCATCGCCATTAMATC

TATCAGMCATATATCGGLCTTGCTGRTGT
4] 124834 CACACCCRAGCTTGRCCCTAACAGCAGATGCTGACCTCAMTATCANA
w71

1508 14484] CCCTOTO
113 119 urmmnunmn«wnmmumm
1483 T517)_ TACAGGCTATCAGE

sl e i Aot

16453 1T17) | CAAGGATAAMAATTGANGCCTTTATTTCAAAT
oA A ATCGGACTAGM

Al 494 GCCOCTACAGMTCCTCAGMGAC




oy

ook 60' bend (37704 sctold)
mm TACCCCAMTETTTAMTTAATATATGAGHAGR
s

69 CMGTTTANGG ACETGCTGRAGGCCCGCAMT

921 ACAGAGGTGCGCGACCTTCTGACATTGGTGCAACACCTIAGT

e GTCTGRAMATAGATTAGT

A CTMAMBGACAGS

o TR

120 AT TR AT ATEATSH

a2 cmnmn.n.«mmmmnn«m

120133 TAMMACTGAGTTATACTAGAMTGGTTGGTTA

ECanT T
TAGGGCGGAAGAATATTTTCGLCTGC

ot Sextamcen TG

15T CCTANTTGCAGAACAGGGCTTATTAKTTAATTTATTTTTATTCATTTCA

20140 ATTGCGTAGATTTTARCAATAMACCAATAAAGTAMATAAGAATAACA

2015 ACGTAMMACAGAMTTGCTTTICCTATACGACACCATATTCGCATTA

208 Taccam CATCTGMG

e

256] ATTGITTGGATTATACMAGACGCTCATGAMATGGACGTATAGTGTAGC

T8 CAGATGATGGCANTTCATCAATATGCGGATCAGL

1201 TACGTGAGGTCAGAGGTARTTCTTACCTTCAAATA

0701 AACAGGAMACTTTAGTATAMGCCACMGCGAAACCATCACCCAAT

T(146] GTCMTATAGGTTGT

T CMGEETAT ENTHEERGAT

T CACACAETIEMGTMTGTATIA

25 ATGAGATIGACTAT.

R T

4019 GACAMGCCGETATATTITAT

194]_ ACGCCAGGCCGTACCAGTCARCAGAGAT TGAGATATCTG,

&
s

1 AT CHATTATMTAGCMGACTEGTCH
AT T A
OB AT sccccmum«m

O] TTGCCCOATAGATTAGCGTAACTATTAGGGCGAGATTTGGGTCGAGGT
@0 o

1res) CMCTAMCETTATTGCGCTTCTG
2 i

110104 AGAACGEATTCCCTTAGAATCCTTGMACARTCGCATATTTT
T TCATHACTETGTGTCR TG
am

11501 GCANGCAGTAGGARAGTCCTGLGCATAGGCGAGATAGHACC.
15761 CGOMTACTTCTTTCCTACKTTAT

s r(((.c(vnvuArmAcu(mrrnuuccum(.nrvr
110125 TAGATTARTGTAMT.

79 s

ez TCMAGGAGCAMTGTCAGTA

s8] TTCATAGTCGTATTAGAGGMATECTG
T GETCAAECTeTATECAMAGTTATATTEC
150160 CTCCCAMGARCGGTCGGCTGTTTACATATTTAAC

)

T AT AT T T T

S AT T TR TG TG

0] 17(200) MACCAGAGAGTACCCMCTACAGTTGACAGCTAGCATTS

] GOTCCTTCGAGCTTAGCAAG,
B T TGO

0384 CAATATOACGGTAMCCAGCGACGACTCCTGTGCGCTTTCCAGTCGE
00343 CGOAGACTATCANTCGEACCGANGATCGTAATCAGTCGTGCCAGCTEC
336 AAGGCAMGANTTACTACAGAGCMACTGTTTAATAA

271 ATAAMGCTARATCGTGTAGETCTCAGGATTAAGTTCACTGAGAGGCGGE
01408 AGAGGGTGATCATTTTGGGAMAGATGGGACGAGCCATGAGTGAGCTAAC
00385 TAGCTGAAGCAAACGCCATTCGCATCTGACTCACAMATTGEGTTGCGCT
001 TTCTGCGATTTTTCTGGATACTTTARGGCGCAGAGGCGRTTTGCGTA

o5
T405] CTCATTTANGUAAGTCTGGTAMATTAATATTTTCCCTGTA
29 o

5] GTTTGACMTATARGGATCG
284 CTATTATGAAMACGGTARMATTAGCGAGGATACATAGATTCA
15 CGOATTTCAMATGACGTCCAMGACGACTTACS

s ¢ o

11981 60 TATITGETCGGTTG

ome TTaTTCECTOCCT

10167 CGEAGEATT GG
s TR AT Ak
e A OCTMATOAAAT

B210] CTTGATAGCCACCCCACCCTATAGECCCGCGTTTGECGGA
B8 AGGAGGACCALMANCCGCCCCATCTTCCTTTAGCCATCGA
] AT AT MGG
111208 ATGATACCAGAATGGATTGG

] AT AT TOWCTC

CCOACTTGACMMGAGAMACG
15181] CACCEGATTAGCGACHGAATCAGGCGGAGLCTAT

A T T TG
ACGTCACAGCCAGC
o B e G TR CRERE TG
23T CTTTTGGAGMACGAGATTAACGGETAATACGTACGGCGARAGA
ccon

231 AGGCrC AAAMAGGCTCAGTTGEG

T CCTACATTATCTAGACCETCGETTICOHREMAG
1256]
= (YAcnnun:r.AYcunccrcn;urr(cruccaumnm

T AT EAA T AT

S crear
si05 ACTCMTGAMRTTATGCCATITG
A AAAATIOTTTACAGGARGANATER
201611 TOATGRTGATGTTTGAMATAAMGAATGAATAGCA
AT GUCTAMEGTTCETHGEN

e
B30 TATCCAGMCMTATATCGGCCTTGETGRTGT

03] u:m(.nr T

UGG

40454 GCCCTACAGMTCCTGAGMAGAC

AL AT T RGeS
M secTacaer ntm\ccmmmmm(

B0 GGGACATICTGOCCACACGACCAGTAATAACG
OS] ANTCGGAMCCCTAAAGGGAMA




ariss

1ai39]

)
)
irzs)

sy

(7704 scatfole)
TGCACCCCCANTCCATICTGTTARTTTAATATATGAGAAGA
ACAGAGGTGCGCGACCTTCTGACATTGGTGEAMCACCTGAGT

Tow aan

TaC i

arTGTTTGEA AGACGCTCATGAATGGACGTATAGTGTAGC

(AcAl(-AYﬁMM"{AY(AAHYE(GGAAY(AE(

GecoTAMMGC TTTAGACAGATAAM
e

o CETCTTTCOACCCAATA
T AT CTATAGIGAATCTG

CCTGATTAMCAGTAMMATATTTATTGCTTCGATAGCT
AAGAGCCACCOOAC

oancoar
ATCAAGTTTTTGTGTACCGACGAGCCAMATGGANTATC
TGN ATEATITAGE WA TERETEET

o muu AT
"

AVMTAGMCTGGAACAAGAGTCCAC

TGRS

CTAGTTATOACCTAGATAM
GAGAMCGATATTAGTTAGCGARC

AGAACGEATTCCCTTAGAATCCTTGARACAATCGCATATITT

TG AATGREMAMGTACTATTEE
Cag

eATETTETEFTAC TGO
AT EMATCECTATIGM
B

TAGATTAATGTAMTCTGACC
e
TOAMGUAGCAATGTCAGTA

g3

A ATCAGCTACATCTAA

1) AACCAGAGAGTACCCMCTAACAGT TGACGAGCTGGCATTAA
TTCTGCGATGT TTTCTGRATACTTTARAGGCGCAGAGGLGGTTTGCGTA
5] ATTGCTGCATTAGATACATGC

o

GrCTooCce AAAAGT
ArAAAnucnnaﬁw\ruw\m»:nnru(unﬁnrnwm
o
A&cccﬂ(Enuncumunrrcncuﬂmmu(
T,
eveTTEeRTE
A«umuucﬁmn«ummm(nw’vmﬂu
-

GATAMATGGG
AACTGGCGATAGAMAACGCCATGGGGLGTTCCCM.
AGATGGTACCCAAMCCMAMGTTTAGRAATATGTTTAATT
TCAGTTGTATGCGACAACTTTANTCATTGACAMGATGCAAM
TATTACATCATTATGGGC!

amcrc
e T
GCGRCCCAMTCTATAGETTTAMAGATITCAC
e ety
TOAGTGUACAACATCCATCOCGOCGRAMATCAG
GGCCCTAGTTATCCCCAGTTTCGGATICAATAGEA
TTGACASTATAAGRARTCG
CGOATTGTCAMATGGCGTCCAAGACGACTTACGAGACAACAT
GAACTGACCAACTCGACTCCGO
ATTTTG MGCTTCGTAGTTICEATTA

A
TOTACCCCTTCCTOTAGCCCCGAMAGACGGATGGCTTAGATA

AT ONAKONMATITTHEGTE
CAAMACATTATGARAATGCATGTTCTTGRGGGATACTCANCGTTGGTC
STTACGTCTTGCGTGACAT

ATTGTATTTT
s T
I

AT TN TGN MARTENCETEREREE
TG ATRC AT
TAGCTGAAGEAMACGCATTCCATCTGGCTCACAMATTGCGTTGCGCT
CAATATGACGGTAMMCCAGCGACGACTCCTGTGCGCTTTCCAGTCRG
CGOAGACTGTCAATCGCACCGAMGATCGTANTCAGTCRTGCCAGCTGE
ATTCACCCAGCATTTCAGAAGGAACCAGTTCATCTAGCGACA

ATGATICAGATICAACHATETIMNE

" T

GLCACCACTTTTCATAGCCCCCGATAGC
CAGAGCCATTTCGTGATGATACAGCGTCATCCTTGAT
TGO
AGATGATTARGTTGCCC

TOAGTTTANTTGTAGMTAGTGTCGAACCAGTEAGACGGGEARC

AGCACCRACCATTACMTTATICA

TGO,
GETAMGACGTCACCC

AT ANTTECHTCCTIGCTIEES
TR CECAUTT

2] TCACAAMATCACCAGTAK

TTTCATATAATTARCGT
ArVLl<.LYn((VL((A(((cm(.w(cmmmm.m

5 TATTAAN

e ARG
(CAGCCAMACTAAGACTCGGAA
ATGTACCATGTATCCCTCAGAMCCTARCCGAGTTTATCAMGAGGC
TAATGCCACT CAACGECTUCCANTCAGGGATAG

ACGTCAGATGAAT
GGETTGGGCGGA sccmmmcmnwnc o
GTATAGCCCGGGG \GLGCCARCAACKTATA
prraty AcuumAmmnzcmumma
CTTTCGTCACATAGTTAGCGTAACGAC
D e
AGCAGCAGGCCGCAMTGARCCCTCATTGATACTCA
AGGCCGOAMACGTCATGGGAGGGA
ACGAGGGTGCTGAGGCCACGEAGCCACCGGARCC

H

cxGaTTaATCCCT
nmmuuccm.m(m"nm((m TG
G o

GCCGCTACAGMTCCTGAGMAAC




stant sequences (p7704 scafold]
s mm eactceemr e T

e e [T T AT A
201 a0l oy

el e TG AT CAMTIOTGT

7] O70) ACAGGMMCTTT CAAGCGMAACCATCACCCAAT
O P T

TI126] 11261 TAMATTTANAGCCCAACATGCCAGACGTTACGAGTCATCGA
g 12112 cmnmn.n.«mmmmnn«m

20139 120133 TAMMACTGAGTTATACTAGAMTGGTTGGTTA
e [ e T

2178 TAGGGCCGGMEATATTTTEGECTGC

e [omocitomcon eI

A 15T CCTANTTGEAGAACAGGGCTTATTARTTATTTATTTTTATTCATTTCA
33 20140] ATTGCGTAGATTTTAACAATAAACCAATARAGT

Ja
35

vzl i CCTARTACGACACCATATTCGCATTA
e 28 TACCHT TTGCCAGTCTGAACA
T e

T 2 ATITTGATITACAAGACKETATGAATGHCTTACTCTAG
|7 OO

ousl sl AMAGCCGACTG Gccﬂccvrvnmc‘mnnnA
1471 1147] | CCOACCOACCOGARGCA

ST 17190 GCAGCAGTAGGAMAGTCCTGCGAGAGGCGARGATAGIACC
5172 180116 GGCTTATCAAGCCGTATCCCAGANTACCAGAAGAT

BI04 S0 TTTCATCAATCAGAACGCTACGAGCGTCTTTCGACCCATA
60 GeATACTTCTCCTAATITEATTIANTY
aaslaprs) aTTTTAT

1208] | 1T48] | CTAAAGCGGCAMATTCATAGTCGTATTAGAAGGAAKTCCT
A AR OMAIOTTGATTCTS
455 19051 GGGATTTGACGAGCATTATTTACCTGAMGAGCCGLAMCAGT
A6 19076 CTAMCATICCTCGACGCTCATGGCACMGACT
PUCRERTear

50133 15(139] ACGCGACACCGCACCATGTAGACGGATTCAMGAMA

010129 ACAMATATAATCEGCHATTATATAGCMGACTEGCTCH
01 A GO CTETTATAC NGCAAY
o o] AT AT sccccmum«m

1556] 00S]  TTGCCCOATAGATTAGCGTAACTATTAGGGCGAGATTTGGGGTCGAGET
1558] 055 CACAACATANTACATAGAACACTGATAACGGGGAAGCACTA
063 569 CAAGTTTAAGGAGCTGCAACGTGCTGEAGGCCCGLAMAT

oA A TAGTGAETATICTACCTOUATAGAC
1268 1768] AGCCAGCANTTGAGACAMCTAMCGTTATTGCGGMCTTCTG
S8 1684 TTTTTATATCAGTGAGCTCAMCTTACCGCTATCATCAACANTT

S 16055 GAGTCTGTCACTTGGGAMAMMI
00 T TAATAACMTEACUGETEGE
) 4o g

1538 161 GTCAGTTATCACCTAGATA

T 28 ATCAGTTOCTATGGTACCAC

ow ) TG

0153 5153 TATTAAKTAATAAGCAGAGAGAAACGATATTAGTTAGCGAAC
Tas0] 1tr0s] Aﬁumumt(rﬂ«m(nm CAATCGEATATTTT
s A Tak

12001 1711 GCAAATCACATAGCTGTAAKTGAGAMAMAGTTACTATTTGC
121531 17159 TCCGECTTMTTACAGTACTANTTACCGGGAGACAGETTT

o1 1200 ATCT 4
1956] | 11(62] TGAMAGGAGAMTGTCAG

e A6 MTACATCOTCAGATTAM

0132 5132 ACGTCAACAAGAATAGGGARGATITATCAGCTACKTCTARGA
a4 AGLCACCGGA

154 15(160] CTCCCRAMGACRTCGRCTGTTTACATATITAAC

trea] vtrsa] AGACGCT AMCATCGCCTGATAMGA

270 124384 ATCS

150501 0343] CGOAGACTGTCMATCGGCACCARGATCGTANTCAGTCGTGCCAGETGE

15287] 0281] | CATATAAAGTACGGGGTATAAGAATGACATGTTACCAGGGTGGTTTT
156081 0S01] TTCTGCGATGTTTTCTGGATACTTTARAGGCGCAGAGGCGGTTTGCGTA
nA ACGACAGT

12300] 171300] AACCAGAGAGTACCCAACTAACAGTTGACGAGCTGGCATTAR
17287] 2287) AGTAGTAAMAGGTTANTGCAGGCTTTACCGGATTTCATCA

145421 150451 ATTGCTGCATTAGATACATC
121963 1719631 GTCTGGCCGATTGAACTAGCAAGTCARACAAMGGTCAGAC
221 vts2s) Tecace

1a29) 10 G TTCAMTAGATTAAGAGGAAAGAATAT

=]
12008] 17408] CTCATTTANGCAA

250 T80 LA CAMMATCOTONTATTONGTATGETTETC

1908] 113141 GICCTICGAGCTT

19991 358] | GAACAARTAACCGTAGGCTICGGCGAMACTAAGTTTATGAC

Tis7e) fsre) ccmTacce

1ies7) sosn) o sGCAGTCCTTACGET

343 502 TMCTCTATGATACCCTCGATAACCTGACGAGAMAMATC

o s TrcTATG mmunmu(mmm ot

EaE N ATCCTICORETS

628 413 GTCCTTAGTGCTGAATTCCTTGAACGAACTC

0384 5384 CACTGCCTGAMTTTCTCTITACCGACCCAGGGCTTGTARGC
4472 190412 TOACCTCGTTGCCGACCAGCTCCAACT AT
9 190691 AT o 7
50408 16{472] ATAGGGGGTCMACCGTTGTGACCCTCATATG

20| s CATACTOTOTCTTGTGTTAGTA
| ATGTACCMCEMATTAGUATATT

1063951 0322] | TCATTGAGGGAMCCAATCGG
021 56211 CGOGGATACGITCAACAGACCAACAMAGGTAAATTACCAGTC

17501] 2508 CATCC o CAACTAGGCGCA
155921 (388] TAGCTGAAG o TTGCGTTGEGCT

175221 63361 AAGGCAMGANTTACATAACAGAGCAACACTGTTTARTAA
1515] 0406]_ AGAGGGTGGTCATITTGGGAMGATGGACGAGCCATGAGTGAGCTAAC
15529] o o

03] GTTTCACMTATANGGMT
15E71] 05B4] | CANTATGACGGTARMACCAGLGACACTCCTGTCGCTTTCCAGTCGG
CTATTATGAAMACGETARMTTAGCGAGGATACH

3181 8315] | COGATTGTCAMTGGCGTCCAGACGACTTAC

12199] 171981 ACTAT

102301 0217) | ACTAMGAACATACRTGCAGCGGTCCACGETGG

o ) AT ETGECCT

e 5235 ATA TGO
Tipsel oesslan

52805278 ATTACCTAGATTTAGGAMTAACAACCATCAMGACAGCATCGGGA
112241 10231] ATACACTTTCCAGAG

e S8 T MGAACACTCHACTTTGATTATCRC
T168] T1167] CGARAGICAGMTGTTTTAMGAGACTACCTTAATAAGG

186 A7) ATTTTGICCGGAMAMATCACCAGTAGCACCATACCAGCGCCCTCAG
142121 172161 TITAGMAGTCAGTATGTAT

12270] 122801 CANGCCCTCATAGATTTTGCARTCAGGTCTTTCAMACTC

13161] 14168] ATCATAGGTCTGCGAGAT

1360 29 CAGTACKGTACCOTCCA AT ECRAGERE

10205 ol196] ATTCGCAGTATGCAGGCGAMATCCTGTTTG

14272] o2 GTCGAMACCAGTGAGACOGGCMEAG
2204 3257 CGATTATACCMAGCGCGAGATICCATTA

w250 o CAGAGCCTITGCGATTA

82002224 TCGAGGCACGGAMITGTGGLMCA

a7 15(187] AGCC AGear

2124203 TCCCGRMCTAGCGTCAGACTGTATCGATAGEACTTGAGCCA
iz s T o

azes_ope2)

150162 0182 GAGGCGAMACCGCCACCCARACARACTGGCATICCGAAN
152091 10206] TCAAGCGARGAGCCGC

1524] B251] GGATTGLCCAGGGANTTGCGAACTTGCTT

15248] 10248] A

152661 8272] | CANTAGGAAGTATCACCCTCAGMCATGGCTCCARACAACCTARA

e ACTCOTIGONC

| AT AT TGO
warr

184 17181] AACGTCA wTGATAT

171821 0182] AAGTACGTCGTTGCCATCCGCCACCAMA on

1196] 2lo0a] (Lcunnn(LAuo\»\VLA(U(Annﬁ(urnmnnuw\uu

151121 151601 ACCGARGCCCTTTTTAAGAMMAGTAGCAGATAGCCGARCARAGTTACC
it

12288] 17258] rAGCCA
208 1 TCGCACAGCTCCACCA

ST S04 AT CTEATTCACTTGGGAGTAC
2286 9279 AGAGTAACCTGCTCCCATA

206512259 CACTAAMACTG A

15224] 14219] ACAGGTTGGCTTTTGATGATGLCCGCTA

222311229 TATAMANGAGTAGRAMATGGTTGAGAAGCGTC

2202120196 ATAAGTTTATCCTTATTAGGCCTIGCTGAATAG

2001 9074 AAATTCATATCC CroTTITGMcCeT
12371 6251] | CACCGTACTGG crTATGAGacT

275 150256 GAAGTAGACACCACATTCARCGGEATCATTCATT

7] 120235) GAGAGTTGCAMAMACAMGTACACGGANTAGMACGTTAGAANGT
00135 4(192]_ ATGGTGGTTATTARGACTTTTGTCACAMGGGCGACAGAGC
216 421] TTTGCCCCAGTTAGCMACAACGLANAGAAGGGAAGGTCCGT
o201 60 16 TG
0256 42551 CTGATTGCCATCATCGCCACTCATCTTATGCCACTAGGCTT
o) 2zes) TCTTTC T
4433 S17] ATAMTCATTTCTCTCGGCTGACGCATITCTC
sy CAGAGTCACGAOACCGC

w

8 24S4] | CCCCOATITAGCCGCGCTTANTTG
9041 B0 GGGACATICTGGCCACACGACCAGTAATAACG
104291 113]_ ACTTGRTGTGGGCGATCGGTGAR

121839 1317]_ ANTTCGCATTAMTACGTTATATITTGITAR
15018] | 14454] CCCTOMTCAGATITAGAAGTATC

194131 1119 ATTGTANTTTTGTTTTGACCGTANTGGGATAGGAT
141833 1517]_ TACAMAGGCTATCAAGCTATTTTGAGAGATT
TS18] 168%4] AGACTTTACAATATICCTGATICG

16831 1717] | CAAGATAMAMTGAAGCCTITATTTCAAAT
054 0 ATCGMCC

8 4] GCCGCTACNGMTCCTGAGMEAC




Start_End_ 6 160" band sequances (37704
40139 150199 TGCACCCCCARTC ATTTAMTATATGAGMGA
102 621 ACAGAG

O11) 1] TCTATCATAATATCGANTTATACAMMACTTACCATATAGAA
o TG

T o TGO e TG TTGT
071 O] AACAGGAMACTTT ACAGCGAMMCCATCACCAMAT
10108 61051 AGTTANTTGCGTTAANTCGCCATGTTCMATANTTTTTAT

2 o AT TMAGE MGG GTEATEG
2018] 120112 GACGGGANGAGAGATATCATATTCATCTTGCTGAT

10 |1 TAMACTOATATACTAMTEGTGGTATA

o o e
e ceescomamrTceT
ok seracicaces

T o TR TATATT TG
71133 2140] ATTGCGTAGATTTTAACATAMACCAATAMGTARMATARGAATAACA
70121 2110] ACGTAMACAGUANTTGCTTTTCCTATACGACMCCATATTCGATTA

7] 208 TACCATATCAMAAT GarGCTAAT
170068 ANTAATGGAAGGGT AGAT
17HO] 256]  ATTGITTGGATTA TCATGAATGGACGTATAGTGTAGC
T [T AT

acce

ATATTTTAT
1248]1718] CTAGCGGAMATTCMTAGTCGTATTAGMGGARATCCTG
404 1804) ACGCCAGGGCGEGTACAGTCMCAGAGATITGAGATATCTG

4BS) 19055 GRGATTTGACGAGEATTATITACCTGARAGAGCCGCAACAGT
476176 CTAMACATTCCTCGACGCTCATGGCACAAGCACTAGAAGATT
SI118)51118] CCTGARTTAMACAGTARAC o
50139150199 ACGLGAGACCGCACCATGTAGACGE

41159 15(180] ATCAAGTTTTTGTGTACCACGAGC

150140 01139 ACMARTATARATCGGCAGAGTCATAATAGCCCMGARCGTGGACTCCA
T5019] 0121 GATGARAMTAACCACAACGCTGTTTAGTAACCCAAGG

58] 031]  ATTACCTCGTCGCTANTTGAGTACAATTGAGCGCGGGCTATGGCCCAC
TS sB TAAGTC a

15056 OOl TTGLCCGATAGATTAGCGTAACTATTAGGGCGAGATTTGGGGTCGAGGT
T505] 035]  COACARCATARTACATAGAACACTGATAACGGGGARGCACTA

120691 17191 AGCCAGCMTTGAGACMACTACGTTATTGCGGAACTTCTG
SI18 15(4]  TTTTTATATOAGTGAGCTCMACTTACCGCTATCATCAACARTT

SHO]_ 15055 GAGTCTGTCACTTGGGAAMMMCCACCUAATCCT
4187 0154]  CTTTTTTGTAATAMARTAAGAACARTGGAACAAGAGTCCAC
0

1461 4140] ACCAAGTGC
1905] 11011 GICAGTTATCA
TR 2 CATCAGATICACTATGGTAACCAC
oy 2] ™

0159 51591 TATTAAATAATAAGCAGAGAGAMACGATATTAGTTAGCGAAC
D 1108 AATECCTAGUTCCTGAMEATCETATTT

T BTGP

) AKTAACATCCATCAGATTAM.
O1%] 5132 ACGTCMCAAGAATAGGGANGATTTATCAGCTACATCTAAGA
BT 4D5)  AGMGAAGCCACCAGAACGET

120132 171192 TAACTATAGACGCTGTGAGTG GCCTOATAGA
20370)121364) ATCCCCGAGCTGTTAGTATCGTGT

150350 0349]  CGGAGACTGTCARTCGGCACCGAAG TCGTGCCAGCTG
157287) 0ZB1]  CATATAAAGTACGGGGTARTAAGATGACATGTTACCAGGGTGRTTTT
50308 03D1]  TTCTGCGATGTTTTCTGGATAC AGAGGCGGTTTGCGTA
O363) 5363]  GAAACCTTGGTCATGGTACCETTGIAK

120500 171300] AACCAGAGAGTACCCAACTAACAGTTGACGAGCTGGCATTAN

s2p) 7] TITA TCACAACGAGTGCTATATTACAGGC
190329 1098] TTTTTGCTTCAMATAAGATTAGAGGAAAGAAT!

124108 17108] CTOA 1667

120384 171384) ACGCCATCAMATCGATGAATATTCAAGTARTGGTTGTAC
908 111914 GCTCCTTCGAGCS g

T1159) 6399]  GAACAMATAACCGTAGCTGCGGCGARACTAAGTGTTATIAC
10578 6378]  AACCCOTOAGGRGAGCAAAGCANGGCGAGAA &
117 637 TTCTGACCAGGGCAGTGLCTTACGCT
534] 532 TAACTCTATGATACCCTCATARCCTGACGAGAAMAMAATC

o
21049] 140349 ATTTTGAMGAGGAATAAGGCTTGCAGAGTCACGAGETTTCCAGCTTA

ATAGTCTGTITAGATITA

41370]150370] CGTGGTGAGTTCCGRGTARCGTGLCGGTCOTAMTARTCAG

6293 62801 TOAGTTGTATGCGACMCTTTANTCATTGACAGATGCAMA

ol 08 TGS

60335) 4929] AMCCAACTGGGAMGEACCAGA

o8 CchTeCT TG
)

o o AT AT AT AT TR

03421 111356 ATTANTGGANCTGACCAACTCGCACTCCGAGCTTTCATCAN
2807 120301) TAGGCT GTCAGACAMGCS
2128] 120922 ACGGTGTATCATAMATCCCCCC

o) 17 CcCamm
100395 03221 TCATTGAGGGAACCANTCGGLCARCGCS

O21] 5321] CGGGGAGACTOTOMCAGACCAMCAMAGGTAATTACCAGTS

171501 203068 CATCCAATA A CACGTAGGCGCA

O AT TTTECCMATEG
ATTACAATAACAAGAGCARCACTGT TTAATAA

) AGGCAMGHA =
150413 0108]  AGAGGTGGTCATT TTGGGAMAGATGGGACGAGCCATGAGTGAGCTAAC
5

s
9

T o AT T HACTECTCTETTTCHTER

111294 6294]  CTATTATGAMMACGGTAMAATTAGCGAGGATACATAGATTCA
H1015) ete) _coos TCCAMGACGACTTACGAGACAACAT
120195 1711951 TTTTACAGTGARACACTCCTTGCY

10p20) 0217 CACGCTGGTTTRC

10R47) 0238]  AACGGAGATITGTCACCACCTGRCCCTOAGAG

o T TG ATMGAETTTTOTATCE TG
1112521 6249] _ CCAGACGTAMACARCGAATARTGGCTCCAATAAACAG

sieao) s ANTTGCGCCGACACTCAGCAS

oo 7 TAGGTCTE C(AmucAc(AWmcnrm(cAc(Arc
accare
12027] 120280] CATAGCATTCCMATGANTTTARTCAGGTCTTTCAACTC

a0 5214 AT TAMGCTATANTATTGCAAGAAGE
10205) 098] ATTACTCCTTATGAMMTCCTGTTTGATGGTG

140272 02591 AGGAATTCACGTTGTATGGGHTTCGAAACCAGTGAGACCGGCAACAGC
2240) 337 CAG

12297 11251] CGTAACCTCGTCACCAGTCATAGTCTTT
4285] 92621 GGTAGCMCCACTACGAAAMMAAT
4R54) 15265) AGAGCTTTTGCGGRATCGTCACCATGACAACTTGATTCAGARGEG.
e TGO
4R13) 4228 CCACTANTCAGTAGCGACAGAATCAAGTTTTCGATTAMGGTC
41200]15002] GGGANTTAGAGACATTCARAGARCCGGCCGCCTTCTGECCG.
(191] 151202] AAMACCARTGAMACCATCCATAGTCATCGGTCACCGATAACAR
0T AT AT AT T IENTACCTETFRCCTATMATREET
18 6] AT TOATTACCOMEGOAMNC

10
524 sza1) GAAAGGAACAAGTATCGGT
15pa8) 1048]
15088] 52721 ATAGCAAGCGTATACCGCCALCCACCGATAMTCTCCAGGCACCAXC
327 4206] CTARATIGTACK
T
S8 41601 CAMMAATATTTIGAAGCCTTAA
70154) 171181] AACGTCAGATGAATATACAGATATA
171182 201821 AGTAGTCGATTCATANGAGCCAGCGCCAMAGTCACAATCAA
71196 2209]  CGGAATACAGGLGGAACCAGLCACCCTCCCRATTGAGGLAMAGRCAC
190121 150180 ACCARGCCCTTTTTARGAAMAGTARGCAGATAGCCGAACAAAGTTACC
SI175] 111188 CCAGMCGTATTTTGAGTARACGGGCTGAT
90269) 14273) TTTCCATACTACACGCCTGACARCCAAT
12258] 171258] AGCCCTACANGTACCTTTTCACCGEAGTAC
5236] 171207 CTTGCAGGGAGTCATARCCGGAGGTGATCAGAGCCGGCTCA
(78] S{174] GOAAGGCCGLCCCCTTATTAGEATCATTCCACTTGUGGRAGRTTA
2286] 91279 AGAGTAACCTGCTCCCATAAATCAMTCTGITTGC
20265] 12259] GAATACACTATEAT GTACAGAC
15020 1413] TGCCCATACAGGAGTGTAC
2229] 1123] TGGUARCATATTTAGC
22001 120195] CACGGAATAAATGATTAAGCACAACTC
281] 9174 TAGAAMATTCTAATAACGGAMGCCAGANTCGTTGACGCCA
72171 6251 TCACCGTAGTTITACAGCTTGCTTTCATATATTC
171238 2248] _ GGAGGTTTCACCCNTTTCTAMGGAGCCGGGTAMMACTTTGACCCC
17125] 172881 CGCCACCCTCAGATCTACTAN
e e e )
8279] 157285) GAAGTAAGTACCACATICAACGGCATCATICATIC
07] 120298 AGTTGCAGCATACGAAMCAAAGTACAACAGTTTCAGTTTTGTCGTTAG
01951 41192 GTTCCOAMTAAGAACTGGCGTTTATTTTGACAMAAGRGCGCCAGT
OR1E] 4214]  CCCAGCAGGLTACGCAGTATAAMGAAACGGAGGGAAGGTCA
O] 2011]  CCTTATAMTCAGTTTGAATAMAATATGAAMATAGCA
0R58] 42551 TGATTGCCCTTATCATCGCCAMCACTCATTACGTANTGCGGCTAC
O80] 2266]  TCTTTTCATCCGCGATCACGAAAGAGGCAAM.
a0y i) CTCTCRGCTGALGCATTT
2009 a7 GCCAGCCAGAGTCACACACCSC
B29] T GCCTCTTCGCGACG
T1014)10000] ACCARCGAACCACRACATCGCCATTARMATC
T4 6i0] TATCCAGMCATATATCGGCCTTGCTS
2034 121434] CACACCCGAGCTTGGCCCTAACAGCAGATGCTGAACCTCAATATCAMA
03 T117] GCCTGRGGTGCCTAGGANGCATAAAGTGTAGC
T8 2] CCCOGATTTAGECCECTTANTTG
514 BIE30) GGGACATICTGCCACACGACCAGTANTAACG
1029] S19] ACGTTGGTGTGRGCGATCGGTGA.
120539 130171 ARTTCGATTAMATACGTTAKTATITTGITAR
13018] 141634 CCCTOMTCAGNTTTAGMAGTATC
s ) st
A ] AMMGCTATCNGCTATTTTGGAGATT
5 he AT ACATATETeATEE
613 T7117] CAAGGATAAAMTTGAMGCCTTTATTTCAAAT
opa) o
5018 41434 GECGCTACAGANTCCTGAGAGAC

E




160 soquences (37704 Length Color
2 [

A 2255] TICMCMCGGAMGETCGATTA
S 82 ARTARTATGTTCAGCTAAT
6252 ACAATITTTICMATATACA

A RS2 TCTTTATTAGTTC

R0l dzse) e TTACKTTG

ol oz GoAGCAAGGT
119 23028 CCCOTCATGCTAGEGCGG
51401 21140] TTGAGATGCCTITAGATTTCTGATACCCCGACAAAGCCGCC
124 2220 ¢ GCAATGCTGTAGGTAAGGGTG
3103] 20196] CAANRAGCCGETTGAANTCCTCAATAMAAGGCAGAGTARACGTTART
3105 2208 GCGCAGACGCCTTCAAGTICS TCAAGACAGUARACGCAAT
10119 220121 ACAGGTATCAGE TarC
SI8] 2256] GGANCCGTAGTACCCACCCTCCCCTCATAGCARGCTAAATAT
olree 200140 CaMCCCT cance
30252 200224 TCARATATCGTCAGGACCTTTARTGATAAGAGGCCGG
01209 20209 GCTTCAAACCGRAATACCC caccar

1] 200]  GATGAACCCAGCGAMTCCGTATCATCACAACAT

2si53 e reTa
25221 3521 CGTCGRLGGALCGTCRGATTCTCCGT

250137 35(146] CCGCGCCTCCCCGRMCCAGA

e G ATGTOTCCCATAGGC

35023 20068 AMGAMCCCTARTCAAGA”

27ps] 346y CaCTAM
3163 25067 AGCCTACTTGAGGGCGATT
256 a2

acactt
2503300 CGOATACCAMAMTACATCT
n e

11891 1189) ATTARGTTCTTAGCCGCTTCTCACATATTANGCTAMACCCA
12101 S210]_ TTTTCCCGTIGTGACGCCCTGCTTGARTCCTCGATCCAGAGT
111 23 ATACCGACAT

T AT GHATTCGGMCTAATIGCCE
28] 1784) AGAMCAAGE

e T TN ECTOTATATEGAED

T i1 oA AT AT T CATAATIICE

20111 1111] CAGAGGTACCATT AAGTTTTOAG T
T20176] 1T174] CAGCTGGAGAAAGCCMTCATTTTGRGGCTCMTAAGTC

T2R16] 1T212] GCAACTGACGACAGTGGAGCACAATATGAGCGAACGAAT

1] 63)  ANTTTGCGGCGTTTTAT GGCGTTATATGT
G TAACCOM

TSI GITARTGCCCCCTRCCTTARCAGTGCTGTT

Tapel 1162 o

wi0a8] i o ATTCAAMT
2209]  120196] TTTTCITAGCGGTCGACGAGGGTAACGECGATCG

sateal i e

10205] o1196) TG

ot ) TSR

iles] ol154) GrecacTs

ez (crrmc(mmzunum o

opo) ACTATTAGATTATCACGTAGATATTATTCTTGETT

o o xcaicn o

58] 091) AACGATCTATCTCTGARCTGTCTTTATAGAAMACAATATCACAMATA
il 21 ATCCTe TGACMATATGACCTAACGCG

oo T
o] ey AATAAMATIGTCATA
98] 2204] mm(z(z(vwwmmnrmmAm.nm(m((mcr
GICICED) COATATCATATAACGCCATACAGGAACA
o GG RTATATIT oA

OS] 58] TCACAGAGCCTTTCATCAAMATTANTGH

s i

) GTITAGACTGGATAGCCCTGTTTATCTGGTTGGTGTAAGTGCGT

7751 20189 CTGCGATCGTCATANTACATTTCACAGGGCANTCATTCGTTGEAGTG
2l

o021 oi112) aTAT

7241 7227) GCTGTACTGTTGATICGAGT

60125 40119 CATAGGTITTCCTACCA

6R32 4224 AGTTGCCATICGTCAATT

6205 4203)  CACGACACCCCGCAGCE

TOBT] 028 GETAGATTAGTTGAAAGGAT
BIIST 171153 CTTAGACGCTGAGCCAACGCGCGCTTTTGCGGGATCAGTARAAT
o

0B8] OS] GAANTANTACAGTTG
0215 5216] ATAGCCTGOTTTGGCCAGGAGTCOGGARCATAGTACCGA
s GGCCAGGS

2T 1270) TICCTGAAGGATTARCGCGACAGTTACCAAGAATT
B34 TTGGGTTAATAACCATITC
O 48] TCGCARGTTANTGCAMAC
o2 4561 AMATGCTANTCAAALG

0R54) 423 GAAATCGGCAMATCCCTTATAMTCCGGTTTCCAGCTCGE
20115 120112 AAGAAACANCTCGGCAAGCARAGAMACAACARAGT
15061 1059) CAAACTACATACAGGAGCCATCCTAGE
TG MGG

S196] 15202] CGGGATCCTGACACGTGGTGTS

150 159 AGCTTAGTOATATAATAACGATTTARSH

501191 1011221 CCAG

TSIT] O70)  ACAGACAGAGCGTCATGTAGAATTCTANGTAGAAGCCTCANTCAATA

G
R ulzzo] CEARCETARENTACENG
e CCACTACGTGGTTTGTCTGTCCCATATCAATAT

BT T90181) AGCCTGTANTTGTCTCCGACCGCCARTAGCATGTCCCAMA
o [T

aps 1o GAGANTACGAGCATACATGGCTATTTGGGA
8] AT TGO
s T AT

20160 14[154) GAAGTTTGAGTGGCAGAMACATGCAGTAGARCARGEACGCGATTG
4B 14052 AGATG

o m o MGATCATC

2551 1245] TGGCAACAATAGCCTCCCGTCTTICCTAGAGCA

1751 AGACGGGCCTGAGNGTGCTGTGTGCTGTATTACGC
1401831 167)_ GLCTTGATGGGAGTTAMGGCCTATAT TTCARTGTACCCAGTATGA
4] A

o 67 eAGATACMTICTGTAGCHEATTA
130101 11146] ACAGGAGGTCATT

e 1148 AT

111051 1105)_ TCOMATAATCAGATCCTTATATITAGAMAAGECGACTACC
7] 1147) TAGCAGCATITTCACATCGAGGGCTTAAGTATAAAGMAGAGT
2254 12238] ACGCGCGGRAGAGICTATTTARGCCAGGGCCAGTCCAGGCA

oes st TTTCTTATCAACAGAACTGAGCTATATG
oo o _rrrarcer
76O 2056)  AMTCCCACMACGTAMGATSA

2223 1202171 TTGAGCCCCCAGCTAAGTGAGTCAC

B e AT TTGATGCCTTTICTTCTT
140219] 24217) TCTATCGGLCTTTTTTGCCAGTAMATCAGAACCAAT
] AT TTACAMMEAGMTET AGET
A1) 2448) TGGATTATCACTTTITGACGGATTAAGACGCAGTAT

Descrpton
momutimerza cors.

R
ootr2core bridge fadd TTT)



Start End gear o0 sequence (7704 Lengih Color _ Descrpion
118 2255 CCOMTATCCTTGOACGAGMCCTACCATATCTC 2 IR oro-mutimercs
H251] 961 TCGCCCTTCGROAMACCTGAR mo-mtimazs

O] 14251 AGCATGTAGNTCGGANCCTART

) RSl ATTATCATCCTARTITAGE

S8 0P5S] AATTTTCCAGMCAACTICTAAMTATCTTTATT

9202 1568 TAACGOAGAGGAGGGGACGACGACAGTATCUGAA
511 16 GTITICCGCG

A 120255 GTTACKAMTACGOMTATCC

201

620 42551 CGTGTGANTAKCCTCATAAKTCARTATATGT
11106521 AGCACTAGCCTAKTTGCGG amo-m.

12254 115 TOAGGMGATGTARCGCCACA o o miias
14054 S AMATTANTGCTCTATITACCG 21 [ oo mutimerze
17l el ThG =) emo-mtimerze

G251 56 ACCTCGACGGGATCCCCGH
o T vvcnn;cncu

S eesel oaGTGATAMTAA

e A GATATAGTTE

15238] 156 GATATTCAACCGTTCTAGETGTT

310140 2201401 CAGTIGATCAGCTTACCATACAATGACGCCCACGRAGETTG

31224 22241 AGAGEMGCGOGAGTTAGMCTITAMATAGTANTGGGATAG

31061 22561 CCOMCTCTCAGMAGGS

09 20 CETTAGKMTMGATEACHGAMIAC

00146 200101 TAGGAATGTAAGAGATAACCC(

310119 220121 ATTACAGTTTTTCAMTTTTCARCAACTTTTCAGCATGARTCARGTTTG
0621 20501 AACTITGCATCARGACAAGAAATTACCCTTCGTCA

0041 20551 AACGGTGUCGLATACCGLGACATCGCCTAACCTCA

29017 512231 GAAGATTCUATARGATTA
20049 511551 TGACCTTAMAGAGGAGGGAA
a9 PTG

] M AT T ARG
9209 231

ElE

S0 200 AN AT AT
o s BOOCTAOMCRE
210] C

15 9 AT TGN TTACATIUGE AT
D1 308 AT T MG

2ap26) 1ees] TrTC
20 21 TG OMTAATTC ARG
20018 ssrea] ccc

158 2 AT CTCETTTTGTECCTIATCE
v

asts)
o) GCSTRTEE

e o4 e
At 2567 GCCACCGTTTATC
) 2res) c(mmuc(wcum
a5 2908l GerTe
230140 23018] TTCGE

2924 232921 ATTTIGTAR
210110 28010} GCTA
290196 240104 AGCAMTARNTCAGCT

48

SR e T CTCCCRTATGATAT

4200 14[199] ATTGTTAGAGCTATAGCAATGAATTGATT
q

EIHEIRE

"
T227) 1729 AAGGAAACRACTEGCTGCCCCCTAGTATTACGAMAGAGCCCAGEGAT

12237) 1T257) AGCCAGCCAGTTTGETAGCTATCMTATTGG
11196] 2205 ATATTCATTGAAGETCCOAMTTGACCTCCTCATCTGCTCAGAGEGTT
197 1100 CGATACCCMARGCGAGGAMAMACAGC

Q74 ST CGTTTCAGCTGTCTTTTCTGTAMACATACGTCACG

1577) 70 ACGATCTATGGTAATAACTCATCTAGTTGCCTTTACCTCANTCAATATC
1977) 11089 GAAACGTCGETATCTTAMATAGE

23] 4224] | GAAGATCGRCCTGGTCA

147 6147 CCCTOATTCTANG

) o108 AT u.nmm(nmu(mauml«.(un

0L 27T GAACGA T
0254 4234] TGATGGTGGTTCCGAMTCGGCT TGCCCATGAATCGCCCGCTGTAA
A TG ATG TG AT

si1e2] 175 GATTTCACCGTTGAGTGTTGTT
oR1e) s216] aaw nuur.umcaummmm«mm G

206 1200, CATCAMTTATTAG

AMICG
177 2tz czacnrrrmcrruuracrcr,ﬁucnstcw:mcu
1TE0] 235 TATACCANGCGAGTGEACC

608 1 | AT GGG TOMGCTCTACTATA AT
151191 10122 T
o e

ires] itos) G acrnmcmcr(ﬁmmmcun
1156) 759 TGACGAGMATACGTAT

e 4 |GTATGTT AR GATAGTE

%

15162] 11188 TGTACCCCCOCCATTGCGGGCC

g

2 o
A1) TS0 CONCACGLCTOGRCGMTATCGACTTAMCAAGACAATCATA

=
&
Bl
H
3

188 41621 ACAGCAGACMACACAATT
BT] 1711831 CACTCCGUCTTAGGAGAGGCAAACCCTCAGCAGCGAGTARTAG
ok [

a2s)aine] TG

o0 451 AcamacasTTo

o uvnrnn(rrr,ccrmrrucu’lnv

288

e
o matiacaracrrrT

sl ssiad] o TGACCATAGCTATAT
11900 ATMGATTGUEAETTATIATEATIA
o TG mccnnc

50121 15018] GTCANTANTCCANTTGAC

S 5159 AT TGO GATCGAMIDE
50133 160136 AATCATTATATGTACGCCAACATC

S 1652 TANTITICTTCTGATAGTATCAN

e R

s 1o
4254 9241] ACCGAGCTCGAATTCTTCCAGGGAGTGACTT
ses 15l T

) TCAMACCUACANTGATGATGTAACAGTCAAGAAAR
20811 1201751 GETTTTATTGCCCGTICTTCGATCGRTCAGGCTG
4259 16298] TOACTATCTCTTTAGGTAMGACAGCTACGACGGTGTC
4223 42201 TAGCTGCGTTGCGCAGTACTGTCCCGAGT

el raiis)
O TTCATHAGTTECACTCAGTTTAMATCCT
| T T

455 142 CATTTGGATTTTCTTATCAACCMGMTOAG

o romn muun<rvrvuwmnmmmmmum(
A TG AT AT AL

i g AT A AR AMETTGREEACCE
AT ) AT TATG AT
28] 1212
265 12080 TITGGATAGATTTTIT

2200 120198] TGCGTATCCTGAGATCAGGAGTATTACGAGGCAAA
L [ AT MATATTCETAGMGTCAHGe
204 12261 TANTGGTTAGAGC

ol sl ccucrvumuwm«mmwmmm
Tase] 1108 GATAGCAGAAG

2on1zp) T
o) stas] cumcu«m(.m.c(.murw.m(an
s o) ACMEAT AT HEAEEETR

oot et | ramTTOATE
LECT) mnn;'nm<mmmrrmccmcsmcrm
A 219 CATTGT GETACGGATICGAGCGGA
A T TGN TMAGACETCTATT
1224] 11230] GEATCTGCTTTC

1198] 11209 GCCANTCAGAMANGCCGRCSGAMCCCCAGLTGG

e e

231) 6251 GGCGNTGACGTTGAACCCCGCTCTATGUGGCTTAGGAAGTT
Tiz10] 6210 (meum((Ammum(ucmummmm <

201601 140156 GACATITTGCGGAA GCGAGCATAGMGGMGCCAG

51 10381 AGACTe
141 24em m((mmmmrmwmmnuuc

16129 25136 uAﬁrnucnrrun(ccnuuru CHATACCA
Tes) 27152 TAAGGCTT TG
O

"6
14135] 24153 GAATATTCACATTTTAGGCAGGCGACATTGECCCCT




beach bail 7308)
23([161] 22(161] CAAMCAAMGAATACACACAGAACCGGATATTCATTACC
25(399] 25(398] GAGCTTCGAGAMCCGGTTTTTCTTTTCGGCCCTGAGATARTGAGT
25(383] 20(380) TSRTGCLGATIGA MG

25[336] 25(335] A ACCGACATTTTGACGCTGTCACACGMCARTCA
25[294] 25(293] GAMGCATGATTAAGCCAACAGAGATAACAMCARTACCAGAA
25(259] 22(271) AGMMGTGCCCGATTTCARTACATTTGT

25[231) 25(230) CTTCTAGCTATCTTAMAGTTTGAGTAGGAATTATCAGGATTATA
25(210] 25(209] CGAMCTGATTGTTTTCATATTCCTGATTCATAAGGGATTGTGT
25(189] 25(188] CGATTCGCCTGATAMACCGAACTGACCGLATAGGCTGACCCCCAG
25(173] 20(170) ummm( GACCTTCATC

25(126] 25(125] MACMCTAMGGAATTTACCAGACGACTTGCCAGAGTTTTGCT
25[21] 25(20] A e TN T AT AR T
24[405] 24[383] AGAACTCACATTAATTGTAAGC

24[361) 24(329) AGGTAMATATTGACAGGGCGAAAATTCATATGG

24[328) 24(267) TIUTATUCATATITAGCGUATL TG
24[286] 21(286] An scomiccomou AGAAGT!

;‘5

CARARAACY i
24[209] 240173) cA(cm(rcr.mmmcmo(z,cmmuu
24[151] 24{119] TTTTTTCACGTTGAAGGMCMCTTTCAACAGT

24[118] 24(77] TTGMTTTTTAGCATTCCACAGATTTCGTCGCCCARTAGGAR
24(76] 21(76] CCAACGAGATGACCACCACCCTCATTTTCGAGTAGMACAGTT
24[48] 21(62]  ACTCAGGCTCAGAACCGCCACCAGATACATTATTTCAACTCAT

T
23(329] 22(329) ACCAGCGCCAMGACAMAGH \CATTGGCAGMAC
23(271] 20(273) TGAATGGCTATTATACAGACAATATTTAGGATTTTCGTATT
23[224] 24[210] AGMACCTACCATAATG/ G crecee
23([194] 23(193] GAGATTTCAGATGAACGGTGTACAGCARAAGTACAACG
20041) 22(28) GGT(A(G((A(tlﬁnnnnnt(ﬁtc FACCAGGCGCS
23(119] 22(119) AGCGGAGTGAGMTAGAMAGCGAGAGGCTTTTGCAMATT
23(61] 220611 e

22([370] 23(370] CATTGCAACAGGAAAAAGGAAATTATTCATTAMATAC
22[328) 23(328) A GO TR
22[300] 20[315) GGG
22260] 25(258) ACAG s ACGTAGCAGAACCTTTTTA
22(223] 23(223] TTCATAAC mwmr.mcmcccr.mm
22(160] 23(160) cmm(.mc GCAATAATCTCO

c AT
21[63] 24{49) TCCATATTTT OGO
21[14] 20(42] e T
20[358] 25(361] GGAMTACCTATT

200314] 21(328) A(AYY(Y(.GA(T((YYA‘TA(YTA"YYOY(((A(JAAYM(G(M
20[272] 23(260] AMATCCTTTAGAGACGAMAT

200148] 25[151) s T

20[104] 21[118] TCTTTAGAACTACAACGCCTGCTGTATGGGAGGEGTAATTTCCAGA
20090]  20(91) c(mc(ncm(uAcAomr \GEAMACCAGTACAACTGGATA
11[14] 10[42) AMTTTAGACMCTTTATCATTACGCCAAMGGAGTAMTTG
15[383] 10[380] TAATCGTAMTTTCATCAACATT

15231 15125] TG GGOMTTGTTGGMCMGA T CTCACTACTT

13[161] 12(161] CXGMOTATOMITMTATTTAGTTATTTOTC
10[90] 10(91] GACMCAACCGCAGGGAGTTAGGCTTT
10[41] 12128]  GGCTTGAGAGE ATCGGTTTATTAGGARGAATTA

TGATTGTS
13(61] _12(61) CeCATACAAGATAMTACTTAAT

12[370] 13(370] CCCAGTCACGACGTTGTTAGAGECGCCGCCAGCACTGG

13[119] 12[119] GTTTTTATTTTCATCGTAGEATCCCATCCTARTTTACGTT
12[223] 13[223] CCATCARATCATAGGTCTACATAGTGAATTTATCAACGCA
15(126] 15125] TCATCTTACCGCGCCATAGATAAGTCCTAGAAACCAMACCGCAC
10[104] 10[105] GGCTACAGAMAGGCCGCTTTTTARACCAGTTCATATCGGCTAC
10[148] 15[151] TTTATCAACACAATAGCAAGCAA

12(260] 15[258] TGCTGETAATATCCGTCARACTATCGGCCACCGTCAMATCAC
10[314] 11(328) AT T ARSI COGGCCTATACGHTCTTTE

11{119] 11[148] CAAGCATGTC

(GACAGAAC
12[160] 13[160] TTCTGCTAATGCAGAAC AT

15(210] 15(209) T TG

15[189] 15(188] GTAMMTAGCGATAGAACCTC cccacm(mccmammn
12[300] 10[315] CATGGTAAGGTACCGAGCTCGATTAGCGTTTGCCATG

12[328] 13[328] ATCACATAGCCCCCTTARTATCGGCATTTTCG!

15(336] 15(335] GAACCGAC ARG TAGCEACACHCCs
12050] 13(50] ATGAGTAATAGTTAATIUCTA

11063] 14149] CGT OO UTICCCOEE0S
14(48] 1162] et GCTACGH mmm:mmm
13(194] 13(193] cwcmummmmcm TATATTTTCCC

13[224] 14[210] CTTGCCTGAGTAGTTATTS nrncnunrncacm
130271] 10[273] ATTGTTATCCGCTGRTTTCCTGTGTGAGATGGTGAAGAATA
13(329] 12(325] GCCACCCTCAGAACCGCCCAGACCTTTGATAGCGAGGCTA

AGTT
14[118] 14(77) AT AT BTG
14[405) 14(383] ATOTTTACCCCaTaC

15(21]15(20) rracmcammmnmmmwmmﬂ
14[328] mzsn (GCTCACCGGACTGTAGCGCGTTTCGACAGATGAAMCCATCGA
14[286] 11[286] TACACAATTCCACACATTAGCAAGGCCGTAARTCAAGTTCCGA
14[361] 14(329] ACCAGAACCACCACACCCTCAGCCTCCCTCAGA

1[77] 12091 TGN TATICRCGTCTAGHeT
5(399] 5[398] AAGCGAATATC TOCTTMRTATOGUGC
5(383] 0[380] ATTATTCTeTGCTcn

3[271) 0[273)  CAAAGGCTATCAC (.7YYrrmt.AcArcY(mct.a(.rAt.Arr.

oA
0[104] 1[118]  CATTTCAAMMTARACAGLCAACATAMAACCAGAGGCGAATAGCA
™

0[90]  0[91]  AGCAMGACCGTGTGTTTTATCCTGAAGCCAGTTACATTACCTG
5[173] 0[170] ATACCGAACGCTTTAGGAGEACT
5(189] 5[188) GCAGACRACAGTGCCTCAATATCTGGTCTCTARARTATAACCACCA
3(194] 3[193] ATTAMCAGTTGAAAGGAATTGAGGTARGGCGGTCAGT
5(231] 5[230] GCGATCCTTGATATTGAGGGGACGACGACGECACCGCTTGGGARGE
0[148] S[151] CAGTACCTTTGCGCTAATA
0[272] 3(260) c(.mu CAACHATTT T
5(336] S[335) TGAGAGTACCAGGCGTATTTTAMTGCAMGGCCGAMAGAGGC
1014 0[e2) AT T AT AR
2(328] 3(328] ATTMTARACAGTTATTAAGTAACAGTGCCCGTTTCG
5(259] 2[271] CCTCATTGTAACCGCAGGTCCGTGGGAM
5(126] S[125) CGATGGGTAATTGATACATCGGGAGAMMAMATCGCGAGGGAAG
s21 520) TS T AT M 68
a140s] a[383]
arset) a[329) OAGAGGGWGAYATYYG(Y(ALY((YLMM(.

AMCAC

i8] 47 TG e
4(76] 1(76]  TATACCTTTTTTAATGCACCCAGCTACAAATAARTARAATGGTT
(48] 1062]  TTTTAGCTAMTCAAGATTAGTTARACACAACATGTTCAGACC
2[223] 3[223] TTCGCTTGCTGAACCTCACAATC

2(260] S[258]  GCAAGG (GGAAGGGGGATGTGGTTGAGGAMTARAT
1077) 2(91)  TGAATACAAMTTCGAGCGTCTTTCCAGAGCATAACATCA
1[119] 1[148] GOAGTTACACMTAACGGATTC

3[403] 3[402] GCCCGAMAGGCGGATGGCTTAGAGCTC!

3[371] 2[371) TATCAMATCAGGTCY TARAG CT6A
3(329] 2(329]  ATTAGGATTAGCGGGGTTAATAGETAMGATTCAMAAG
0[314] 1[328] ATOMI 13 GAMGTATTGACAGTCATTTCG

T

163 4pe0] TG AT MM AT

0[358] S[361]  AACCCTCATAGATAAGTGC(

3(161] 2(161] TAGICCTAMACA m.((mt.nc((m(um.nmt.n

3[119] 2[119]  ACTGAACACCCTC GG TTMTACCT

3(61]  2[61]  ATTTCATTTGAATAATTACAT

2(370] 3(370) TG AT CETATAGCCAATHRETE

1(245] 4[245) CAGTTGGGTAACGCTGEATCTGCCAGTTTCACAMCCAGGTCA
9

2501 3150] oo

ATGTTTTARATATGTAATTGC
1(329] 1[358] A(GGYCAMAYO((YGAGMAM"YYY(n

227) 3[419) AMATICT ACOTATTORATOGATTACGiM
24120] 24[406] TCAGAGCATAAGGCAATGCAT

20(13] 25(13] ACTA AR AT TG EAGRTIAGER

A
30420) 4[21] SO TG AT

4[20]  4[406]  AGCCAGTAAACGCCATTCAMGCGAA

22(27] 23(419] AGCTGAAMAGGTCATACA TG GCERE
21[406) 21(13] | TGAGACGGGTATTGGGTAMCATCCAATA

10[13] 15[13) TATACCAGTCAGGTAMATCAGCTATMGCAMATACGAACTAACG
23[420] 24[21] | CGCGGGEAGECAAGCTARATCGGTTCAMAGCC

15(399] 15(398] GTCAMAGGAAGATTGTCATTTTTTAACCTGTAGCCAGCACTAGCAT
11[406] 11(13) GAACGCCATTTTTTGTACGTTGGGAAGA.

12027] 13[419] CCTTATGCGATAATCTACAATTCGCATTARACATTAATAT
O[13] S[13]  CAACAGTAGGGCTGTACCTTTATTTAATTCGAGCACATGTARTT
13(403] 13(402) ARAAGCCCRAMATAATTCGCGTCTGAATI wmcm

13[420] 14[21)  TTTGTTAAGTTTCATCAGTTGAGATTCAACA

14120]  147406] AT AT TR
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mm et o AT s

s TN AT

1I76] TAGGGCGGGAGMATATTTTCGCCTGC
TCACGCGAACETTCTTTARTGAGGCGGARMAT

15T CCTANTTGCAGAACAGGGCTTATTAKTTAATTTATTTTTATTCATTTCA

20140 ATTGCGTAGATTTTARCAATAMACCAATAAAGTAMATAAGAATAACA

2015 ACGTAMMACAGAMTTGCTTTICCTATACGACACCATATTCGCATTA

208 Taccam CATCTGMG

0701 AACAGGAMACTTTAGTATAMGCCACMGCGAAACCATCACCCAAT
T(146] GTCMTATAGGTTGT

T CMGEETAT ENTHEERGAT

T CACACAETIEMGTMTGTATIA

25 ATGAGATIGACTAT.

R T

4019 GACAMGCCGETATATTITAT

194]_ ACGCCAGGCCGTACCAGTCARCAGAGAT TGAGATATCTG,

1 AT CHATTATMTAGCMGACTEGTCH
AT T A
OB AT sccccmum«m

O] TTGCCCOATAGATTAGCGTAACTATTAGGGCGAGATTTGGGTCGAGGT
@0 o

1res) CMCTAMCETTATTGCGCTTCTG
2 i

110104 AGAACGEATTCCCTTAGAATCCTTGMACARTCGCATATTTT
T TCATHACTETGTGTCR TG
am

11501 GCANGCAGTAGGARAGTCCTGLGCATAGGCGAGATAGHACC.
15761 CGOMTACTTCTTTCCTACKTTAT

s r(((.c(vnvuArmAcu(mrrnuuccum(.nrvr
110125 TAGATTARTGTAMT.

79 s

ez TCMAGGAGCAMTGTCAGTA

s8] TTCATAGTCGTATTAGAGGMATECTG
T GETCAAECTeTATECAMAGTTATATTEC
150160 CTCCCAMGARCGGTCGGCTGTTTACATATTTAAC

)

T AT AT T T T

S AT T TR TG TG

0] 17(200) MACCAGAGAGTACCCMCTACAGTTGACAGCTAGCATTS

] GOTCCTTCGAGCTTAGCAAG,
B T TGO

0384 CAATATOACGGTAMCCAGCGACGACTCCTGTGCGCTTTCCAGTCGE
00343 CGOAGACTATCANTCGEACCGANGATCGTAATCAGTCGTGCCAGCTEC
336 AAGGCAMGANTTACTACAGAGCMACTGTTTAATAA

271 ATAAMGCTARATCGTGTAGETCTCAGGATTAAGTTCACTGAGAGGCGGE
01408 AGAGGGTGATCATTTTGGGAMAGATGGGACGAGCCATGAGTGAGCTAAC
00385 TAGCTGAAGCAAACGCCATTCGCATCTGACTCACAMATTGEGTTGCGCT
001 TTCTGCGATTTTTCTGGATACTTTARGGCGCAGAGGCGRTTTGCGTA

o5
T405] CTCATTTANGUAAGTCTGGTAMATTAATATTTTCCCTGTA
29 o

5] GTTTGACMTATARGGATCG
284 CTATTATGAAMACGGTARMATTAGCGAGGATACATAGATTCA
15 CGOATTTCAMATGACGTCCAMGACGACTTACS

s ¢ o

11981 60 TATITGETCGGTTG

ome TTaTTCECTOCCT

10167 CGEAGEATT GG
s TR AT Ak
e A OCTMATOAAAT

B210] CTTGATAGCCACCCCACCCTATAGECCCGCGTTTGECGGA
B8 AGGAGGACCALMANCCGCCCCATCTTCCTTTAGCCATCGA
] AT AT MGG
111208 ATGATACCAGAATGGATTGG

] AT AT TOWCTC

CCOACTTGACMMGAGAMACG
15181] CACCEGATTAGCGACHGAATCAGGCGGAGLCTAT

A T T TG
ACGTCACAGCCAGC
o B e G TR CRERE TG
23T CTTTTGGAGMACGAGATTAACGGETAATACGTACGGCGARAGA
ccon

231 AGGCrC AAAMAGGCTCAGTTGEG

T CCTACATTATCTAGACCETCGETTICOHREMAG
1256]
= (YAcnnun:r.AYcunccrcn;urr(cruccaumnm

T AT EAA T AT

S crear
si05 ACTCMTGAMRTTATGCCATITG
A AAAATIOTTTACAGGARGANATER
201611 TOATGRTGATGTTTGAMATAAMGAATGAATAGCA
AT GUCTAMEGTTCETHGEN

e
B30 TATCCAGMCMTATATCGGCCTTGETGRTGT

03] u:m(.nr T

UGG

40454 GCCCTACAGMTCCTGAGMAGAC

AL AT T RGeS
M secTacaer ntm\ccmmmmm(

B0 GGGACATICTGOCCACACGACCAGTAATAACG
OS] ANTCGGAMCCCTAAAGGGAMA




o w scaos
0] ACTTAMTICTGCTGATAGACTTTCTATCGRCCAGTTCACAACGCE
20 CGORAGATMAATCAGAMTCGCCGCTA

4 MGGGOAGGETICTTICNS

T 10 TG CTOAGACGAGCTGAMAGETGGCATAGCTATATI T4
0] S GCTTCATCACATIMATGCAGGATTAATTTTTGITACACC

) 7] AGCGRTGLCGOTGCCCCTGCACTEGCATCACGTGATG
s 2 GTGTGGTICCON
5804673 AGTTICACCHTAMGAGAGAACCGCCCGTANCIAR

0 e
125 2126 IGTANGGGANTACATICAACTTATCACGTCATAGGCCACCA
2 o) T x
ST I CANACWATAGCGATATARTACCATTATCGGGTCTTCCA
) 4] AGTACTATGTGATATTTTAGTTAMATACCAGAGATC
1691 ACACMACGTTATIACTTAAGCAGAKTCATTCACAC

1] 9143 CTOAGTANGCCGOATGGCATAATATCATAGGATGATGAMATC
o o

1072 1468]_ GAGGAGEATCCCOTCGGATICTCCGTCCTTCCTATT
6 GGCTTGOCTCTOAGCGTGRTICCAGM

28] 6128]_ GCTAGAGIACCATCCCGTTMNTCAGGAMACGAGTAM.
0152 2015 TCATTTTTAXCATCOMTGOAACAMTAGCCTTAAGMGM.

21t e TOGTCTGTAMTIC
T 1] TACACCCTCACATGAKCCTTCAGAGA
A6 48] CACTGAGTATGTAGCACTTTGICHGTTTTAGCGATCCTGANT
i) e AAACCGACCCCCTTCAGMGGCACCASGTA
10 5918 CTTATGATATAMGTAGGTAMGATICA

s e AGATCUGATGATTTGTTATATTAGTAAGACAGT
) ST COMTTTAGATTAGANICCMAOGT

016 171 CTOATIATACATACGTTGAGTGOAMACCCCCAM.
15011501 TTATGCGATTT AAAMCGGAACAACAATTTCAMGGCTTANT

8 GCTATIACGTIGIAMGACGAGCCOANTCGTCATC
G2 119 TGTTTAGGAGGCTTAGCAACA

oz e
6] TAGKTGGACCAAGCCAGCCAMGC LG

T TR TATGCTCICTGOMGTTTTG

) O ATGTATAMGCTAMTCGOTIGTAAGRATAMTEC
1) ] COATCAGTRTGCTGCCCOACTACACGRCAGRATT
1156 2119 AAGAGGAAMGATACACTMAGGEECTETTGATGAM

s oA GOasCMRCGETECCKC
) 24 CTGOTTTGAGCCGGEACC
151 415 GOTAGAGAAGCTANTANCCHGATAGAGCAGCC

a2 okl caoac

T 46T CTTACMOMACCCTGGMGAMCNTAMEGAGTAGA

50112 0113 CATITATCCCAACAMACAGGCGAACTGT

54 ) acna GTCTAGTCAGAMTGANTGAGAGAAKG
1291 411 AT e

s
5659 1] CITCIGACCGRCCGGLCGTTTMATCGTEITTCTTGOMCCA
SEIO7) 41021 TTARCANGACGCTGGCTGATGCATCATAATTATATGATATICHA

G161 51401 KTCGRCCTTGETGATAKCGTEG

o crsCcCeccouTs

T G TGAGTGTGAGTCOMECGECATANCCTEAT

o 0 CTTTAMTCATIGTGGAGT

216 212 TOTCAGTAMTMAGANCATTTTTTTATA

A A CCOMMOTTAMACCGMTCCCACTGCT
TIACACATTAGMAGCGGATGGCTTAMTA

1159 4140 TOGGTAGTAGTTGAMMGMGTTTTGLCGAMAGCTGC

s 16153 TANTCTTGACAMGAGGGGGTARTAGATGAACAANTC
s 2140 COHGGCGATAGGCTATIAGTGAGIGTAT

S O] GCTTCTGCCACTCACGOAGETACTACAKCGCCATIAGETGTTT
T 1559 CATCACTATIGTATAGCA
PAACCMTGCACTCCCGAAGTECGTCCTGEATCN

T2l T3] CTOGTOCUMGCOACGRCANGCACACGTIAGAT
159 ot
111 11161 ACAMCACGCCTCCCATCGGCATARGACATTCCA.
680 7] CAATTGTTAGCACTGACAGTTTOAGCGGAGTGCATG
I 1108 MACACCATGCAGTATCAGATATTTC

an o
518 71125 TGTAMATAGMGAGANTAGATAAGUAACCCCAATANGAGTCCACTATY

ooy esor
20159 14153 ATTATIACAGGTMAGGAKTTACGATAMTCAMTTANTTCCTTTAGY
s o e
0251 219 TCAGTCTTTAACGCCAGAMGAT
2L 08 ATGGRATTCCGCTGOAGGTGMATCCCTCATITG
019 25019 AATOCTOTAGCTCATTAGTTTGACCAC CGATTAGRGAGAG.
10 11150 AGACGGTCMTCATITAGCCGUATCCGTATC
019 1725 AGTAGATACHT
TSI T ATTTGTTAMATICGCCGGCMTTATTACCCEESE
0] 2] AANTTCAMAMCATTATGACCCTGTATOMGGCACKGT
12 17199 ATACAGACTTTTGLGMOAC
15 256 ACMGAGCLCCCTOTTGRGCCATICTAACCTCAGTECCG
1) eSS ATCTAMTTTANG aTTTICATIG
201561 41451 GTANTGCCACTACGATCAGTTGCGAC
2201561 21401 TOATGAGGAAGTTTCAATGTACAAN
) ATTATTGGCCCGRGTEGTECCTUT

T GCCMTAAMTAGITTATCATTACCTCAGTAGCCACCCT

192 2 TTTACAGATATTATIACCGCGGTATTAMTTTTCGAGAAAGE
i) SH150] TTTAACGTCAMANTAG A

i o o GIOCTTACGALCTAC
541561 4136 TATAMAGCCACGCTMCAGTGGTCATATG

s i acrm CCOTGOACT
o) e CATOMTTCCTOAGGTTATC T

251 2K OACTCOTOCCGOAGTACCACGCTCAGTRAGGCTTENC
s accar

6 A0 GAGATTTTGAT GGG TAGAGCTCATTGCTTTGAATARCAT

119 551251 AAGCOARCCATCACACCAGATATACTTAC
Ty eoR) ccoagn ACGAGTETTTCTGTCACNTTTTE
72187 13197 GCGCTATGCHCGLTACNGETOACGCTGCETTARCCAC

7125 7228 CIAGGGCECTGLCMGTGTAGCGGCGCGTACTATGGITG
EERETRY ACACACGACCATICOMGATAGAACG
AT GTTCCCAGTCACGACGCCAGATCGOTCGOTTGATAMAMCGTA
e oI

18 A CATCATGATACATCCCTGAC

n1e o) ccec

28121 ] CATCOATAGCAGCCTAATCAGAACGCAGARGECTTTATTT
BT ATCCUCCCGCCAGGRTGRTTTTCTTCACGAGTA
594459 CACCCTOAGAGCATICSGMCCTATTANGE
111 112 TOAGAGACMGCANCTGGLSCCCTTTICATA
1) S CCOMACCTCALCAATATGCCTATCCACCCT

5 1] AATGACGGGAGATTAKCTGLCTANCGAGCTTCTAGATGTAG
TAGAGGCTTTTACCAGAGACTCATTACTM.
e e

g2

0
sw) s

]
i s TGO
a2 7

e s
ass el
oar ol
o

21 TAATCGGCCTTTAGTCG
a0 17 sGwoTTIMITICS

A 16 TOGETACGEGGTECGTTTCC
S 1) GaCCGTAACCGTATIATIACTT

a0 37 aarcarTTacecT
T o] GCcGRACmAc

C TAGTCCTATACGGANCHG
0171 CCOTCGRTEATIGECC

0 9] TGO

1) 201 TGCGATATGGCCGG

T8 81 GTTGCCCTGOTAMGATCCCAT
A 1 TG

0 17 TGreTCGOMCEGGECT

IS BT TACCATELCAMTAAG

281001 71T ICCATCCGCTTGCAGHT

25140 9151 COATAGTATMCCTAGUACCCCTIAMLCG
1157 GTTTGCGATIGECCTTAG
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1561 2161 AAACCOAGAMGGTAMATATTAT
5046108 GAGCCTANTTAGCGCATIAMGCTATCTTACCGATEA
144 6] CAATGAMATCCGAACAAAGTTACCAGAAGA
S0 587 CCGITTTACGATTTTGA
ST 4TI TITACAGCACCCG

1191 561191 AGACGGCCCTAGGGCGACCCAMAGCTGTAGCTTTCTT
SIS 4157 CRATGTMGMTCGCCN
16 51571 ACC
1] 2161 TITTTARCCTCMMTTCTTACCAC
SO O ATAMTOMTGTACCTTTTCACGTAMA

o
70140 511 CAMCGTCAMGCGCCAMM.




2r1261]

2l1262]

spiral sequences (p7560)
AGGCCOTCACATTGCCAGTTGAAACATTTT T TAAMACAGAGGT
CAATCAATAATCACCTACGCTGAGAGCCAGGTATTAMCCAC

c a

AAGTTT Accmmcvm
chrcacc(umncnncmrm(cArcrAAYATAGmCC
o XTCTATCCTGCCATA

™ \GTGTCTAACCCCGTTAGTGAGAA

TeGC 3 AMGG
CCATTCAGGCCTCTTTTGEGGETAGCAACGGCTAGCGCCATCG
TG ATACT O
GCCTCTTCGTGCGAACCGRARACCAGGLAGLCAGCTCGACG,

ac
\GTTAMGAAGATACAATTACTA

ALA(.YA(.OYAYA(AGYMGUWGAA(YAA((.(Y(

MATICCGU T TCCTTICTATGT TG

CAGMARTTTAN CGTCEOMAGACG
ATTATTAG

AccH \CCGGCGTTATACAA]
CATATGAATCATCGTGTGATAAAT; 3
ARTTTATCATAGA CCCTTAGACTTCTGTACAGT
ACATAAATCATTTGAMACATCAAGAARACATGAGC
TGAGAGATCCARCGAGTAGTTGAATTACCT m.ummn
ACCATCAATGGGCGATTTTAATCTACGTTS
AATGCCTGAAGAACGAACTAGATTTAGG! \
GGAGAGCCTARCCACATTCTAGTAMGAGCAACATACTTTTGCG
ST AT TG

TAGH ccmm nm

6 CTAGCTGATAAGCTATCAGGTAGCTTGAGAT
CCCTGACTAGGTGTCTGGATAGATTTAGGCAGGTCTTTA
TTAATCTAMAGTACTTAGY
CTGACGTAACAACTTGACAAGAACCGGGCTGGCAGAGGACA
AGCGTGCCAGAGACCAAATAGCGAGACCCTCGGGARTTACG
G AMCAG TATTCAGACTGGAT
A GAGGCTTGCC
AGGCAAACTAATAGATTCATCAGTTGAACGGAACGTTGGGAL

GGCATCAATATA ACATTTCGCAAGAACGAGG
GAGLAMATACAMAGATTAATC n((nut.u GATATGTGAG
AMAGGCCGGGTARTGTTTAGAA TATTTACATT

(
CATTCAACCACGTATMCGTATTAMGGGGTAMGGGCGA

e GAAGGAAGAGTCAGTAGCG
GCGTACTATGAAGAAATTATTCGGGARTTAGAGCCCCTACAGGGC
TGCCGTARATTC AATCAAATGGGGTCRAGE

GTTTTCAT GTCGA
((cc(GAACrAA:ATAG(AG((AEAUGMG(G(GA(nﬁGcAAAG
TCACCGTCACCACCACACCCTGACGAGLGAS

ccar YA(-(AG(-MBAM(.((-YG(GLOYAA(((.CM(AYYA

A AT KA CTATAGCTTIC

AGCGTATGGAMATATTCACAACAATTGAGGCACCACCACC
CTGAAGTTAATGGGGGTCAGTGCCTTAGGAGTGTTCCAGTA
e AACCATCAATCGGAA

ARTCGTAMGCCS
AMATAN TTTGGATTATACTGGCARTTAGCGG
AAW Tear m.«.mcrmmmmmrcmnnm

ACATAGCGATAGCTAMTCAT
T TGO T T TEATF T TAGHGTAC
AGAGGTCCTAACCAGACCATTGCTCCTTTTGATA
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