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ZIakek V1€ FE3ES Ak vjgo] ®ol AQEo], DNA ExEA 283l ATass TR e
AT7F Bol o]Fo]A Ktk DNA EARAE BEZTY FAAGAA TEA oAFE #ds F+ e 54 9714
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Agoe] WAL InDelol 9d] TAst= Algtase o3 Zels F99 ¥tE s 4 A= wlAIth. CAPS
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Z2H o]Z Al<& DNA(double stranded DNA) T2 H  RNA Z2H T & A= = glv}.

oago] miAE FEAZL £ e Al Zdel AEY $ ),
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(template) @} @7 P(base pair)S FAT 4 U FI 7MY EAE A AR AHOE VTS s &S A
g9& JHMB%, 2 5A F7e TEee ZEoln AE9 FHZ AMEHT. TEolwE AHd 9Fgd 4
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T Ef¥xado]ES] EAlatelAl DNA Wé% AANE 4 vk, Zepolu= DNA FA 9] 7AIH o= #gate =
gholu o] 7] AAs WSAI7IA] @E F7he] 5AS £ 4 Ak, Zetoln o] AFek Aol Abgstaat
sk xolw| o] B4 o3 AAHM, F4ASRE 15 WA 30bpe] HolE ARG, oo AlgEA] o=
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& F JdSs AEZ AR Fo|ojof )

A7) AR FZL ARl A Ll of 1?_& W olE AE 7hEsle. A E B, FEALAATS(PCR), &
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Doo weh, 2 ouwel PHe oy ErEdA A DME Pelen, A&w ZeolnE o et Ty-2 44
Aol frAzte] 5 IR 9199 o2 400 V1A 5130A A7) 1K1, 611¥A Ul 660MA B7] 913
= 83 A 7200 9371 919 W7D WolE g @] Ade 3 =

pE g s =1
ATt

Al DNAS 22 3L 9471 Ad S5 7 2okl axe APy, =310 wat ded 5 i, ol 5WF]
AlFHE A et

ojsh, ¥ WS FAHer AHsty] 9 dAldE 5o ZAlsHA dHsrle gt

8 /M9 Evie &F A% (S. lycopersicum)©o] Ty-2 B Ty-3 FAAe] AHE B4S 9] A& A, oE
Ty-2 A FF (B47(Ty-2 FHAE Adds 5) B TB50(Ty-2 FHA= AEWZE 6)), Ty-2 44 #F
(TB48(Ty-2 A= AEWME 1) 3 TB49(Ty-2 A= AEs 4)), Ty-3 AFAE FF (TB38 Y TB45)
Ty-3 4 #F (TB61 B TB70)olt}. o] <AtellA sidte wirel AFS fla] F7F= 30 T A4 2
e EF2 (18 AY F1 Y| EF(cultivars), 9709 W wulE(inbred lines) 2 3709 oFAZ(wild
species))o] AREEQITE. o] F el F1 #F3 shube] X wHES Ty-2 FAAE 23 A= dezl
FEolm, 2719 oFE LA1932%F LA2779% Ty-3 Ad/de] xdolth. LA1969S Ty-1 Ao dxlow ¥
Aok, E 92 13F (709 F1 #F 92 8/ 2 uuF)2 TYLCVAl Addo] AT, o Addideo] el ¢
#HA YA @2 Aotk thE 10719 F1 #F2 ety =3, HAFH vAE AMEete] Ty-2 2 Ty-3 *
Aol A28 el 171 MY EUFE  accession (77719 FHY SEFAE 2 o4y AAA)Y H
(collection)S FAAEFS gArt. o] §F AL vl 5= T4 (RDA)Y o & o 71 AF
(NIHHS) el A = ek, 412 accessione RDAS] National Agrobiodiversity Center(NAC), ™| sF-io
Germplasm Resources Information Network (GRIN), CM Rick Tomato Genetics Resource Center (TGRC), = A
Tojgtae) A Ak,
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1. Ty-29] £33 AE £4

HEE cetyl trimethyl ammonium bromide(CTAB) W& ARE3iA 48 REFQ AlAst o AoA AF
DNAS Z=Z3guh. o =2S 2 /e 4 mm A9 ~HAYXL v 231 TissueLyser (QIAGEN,
CA, USA, USA)E AREste] 32 &<k uwwbsto] ajsiglah. &4 F, BE FEdAe ded nisp 2o
Complementary DNA(cDNA) A4S 18, TrizolTM WHS AFE3dle] 478 BF AX3F o Aoz HE A
RNAZ =38} tt. &% RNAE NEXscriptTM cDNA synthesis kit (Geneslab, Seongnam, Korea)Z Al83}o]
cDNAE A ste=dl AFSE AL
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The tomato reference genome assembly version SL3.0& A}F&3led Sol Genomic Network (SGN,
https://solgenomics.net)ol Al Ty-2 H Ty-3 F-2AFe] AA] dole] Al DNA AES #A s, 3719 =&
ol AIEE 3 'Eloly MEE 5' UIR, 5702 9<(exons), 4709 QUEE(introns), @ 3' UIRS ®3ste=
Ty-2 422 2,890 bp AE (SGN A ID @ Solyc11g069910.2.1) 71Z38}] A AA=HAY. o]& =&
o] gDNAS AF&3lel 5' UTR / A2 370¢] A& (607 bp), 4WA o& (582 bp) % 5WA <& / 3' UIR
(337 bp) & TEZAIHTE (£ 1). S DNAE ARS8 5' UTRA 3' UTR7ZHAI Q] 99 SHA717] 918 Zeto]
W HEES AT, F71 3709 Zefolw AE: 5' UTRY A HAl 97]elA 2,135 bp upstream M L& 3
e AAHAY (= 1),

= 500 F-3)o ESFE 50-100nge] Al DNA T+ cDNA, 0.2mM dNTP, 0.1uMdml 7t F(forward) ¢ R(reverse)
Zatolw) | 1X PCR buffer, @ 0.5U0¢] Taq polymerase® ©]-&3lo] P(R FEZ& S35t tt. P(R =Z AL 94
TollA 3% 59 initial denaturation 3= AE ¥&3FaL, 71 T, 94ColA 3%, annealing &% (Zglo]H 9]
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== wet 50TCoA 60T A 30%, 7ColA 45% E<F 403] cycleS WHEsla, 7CoA 78 =<k 13

cycle® extension 3= AL F &30},

PCR ZZALE (amplicon)2 A|ZAFe] A Ao ulz} NEXprepIM Purification Mini Kit (Geneslab, Seongnam,
Korea)E& AFEalA AAZEAY. AAE FZF2HELS Sanger sequencing (Cosmogenetech, Seoul, Korea)S $13f
ALEE AT}, a DNA g Staden Package sof tware = Clustal Omega tool
(http://www.ebi.ac.uk/Tools/msa/clustalo) & AH&3te] EgWE i L=, TYLCV A7 44 FF
Atole] Mg "ol Ad AEe] &<tk ARl ofsf FRlFATt. A DL ExPASy-translate tools AR8-3}e]
non-synonymous WolE gQlet7] 9 ofn| At MR HAH AT,

2. AXA AgolA vtA BF 2L FAR £A

A DNA, cDNA, % opH=4t Aol us AYA=EFY  g<9¥ Non-synonymous SNPs&} A2
insertion/delections (InDels)i= cleaved amplified polymorphic sequences (CAPS) w}AE 7ietslr] 98] A}
L5, CAPSE AWHslr] 98] SGN (https://solgenomics.net/tools/caps_designer/ caps_input.pl) and
SnapGene Viewer software (https://www.snapgene.com)l*] 438 %|:= CAPS Designer tool®] =7 AF&H AU},
Z InDeld o7tz e AoA tPdAS 279l 24 wAR AR EHAT. CAPS wHAR FH38& F48= 3
1g9] PCR SZ4ES 1.2 99 AgE&ALE (New England Biolabs, Ipswich, MA, USA)E =&]slar, 43k
2o overnight AfFao]Adste] FaEATt. A 2 A4A Y F4%+E 1x RedSafeTM nucleic acid
staining solution (iNtRON Biotechnology, Seongnam, Korea)X} 2% o}7}2 92~ AoA Agd FZHiHEe A
A719Eel o] AAHATE. nDel whA9 dlE F3%= PR 5% £ 3% o722~ AR ¥ ATt

fo

/‘é'&]@ﬂ:
1. Ty-29 AT AP AQ #ol

ot

o
o

TH Ty-2 FHAAEHNE D] Ad 42 A
A}, o]E F 3709 synonymous SNPE= A
E g2 36719 SNPeF 7719] InDeld AE
Ad Wol7k gl7] wiZel 15 DNA MEE AL

I 44 FF Abolell 3970 SNPeF 7709] InDel S A&}
(170] SNP)#} 4% A <=(2719] SNP)ollA] BAE AT, &
] FA9At. o]5 SNPSF InDel % o= AXE ofm Ak
A AR 2 g die 3R Abelel|l alternative
splicings ARSI, A 9 74 g E5 450 bpe] cDNA A EE& A =dl, o)A o] o
A FAAF Aloleo] alternative splicing®] AR Gethe AL AJAFE. B3, 2.5 kbo] upstream %599
F7F A A4 50 bp, 42 bp, ® 15 bp InDel& A®agion, 3L 7242 5' UIRY A WA 7I=5H
688 bp, 611 bp, 2 499 bp HolAA YAAT (= 2). A7t o] InDel TAANA 13718 SNP7F LA H ATt
(% 1).

4

il
2

o i};
do jiea
Fﬁio{:oi'm
3o E

F 1
A=A Ty-2
SNP InDel

Upstream region 35 7

5' UIR 1 0

EXOH 3 (O)l O

Intron 35

3' UIR 0 1

1
non-synonymous SNP2| 4= - gkol]l FAIEH AT},

2. Ty-2 S 93 £ nA
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Ao ALgH TH Ty-2 FAAE IY A Dol A non-synonymous SNPL} InDelo] A AHo] &elxdut. ojet
o2 PCR 7|8t v}AE upstream GGl 2= 3709 InDel& AFE3IA] AZEIG =), o)A o] FAA A FA
A S WEAZ 5 gtk InDel WA (Ty2-UpInDel)®= A& oy f-ztel disl] 130 bp %%ﬁ%g A st
L, A g frARbel tiEl 200 bp FEAES ABASIATH. o] SEAMEES 3% obtRe s AR ghdE] &
2 = At
Ay A FF Aol Ty-2 f3Ake] dVIAYE #AZA e & 20 YElen, A&E xefoln] gl
Z ntAE F 20 R
¥ 2
A | wbA o] | mbA Zetolm XA(5'-3") A gt < =17](bp)
= CRls a2 2514 pa
Tv-2 Ty2-Upl | InDel |F:  ACCCCAAAAACATTTCTGAAATCCT(AM ™| na 130 220
nDel 3 2)
R:  TGGCTATTTTGTGAAAATTCTCACT(A <&+
% 3)
AsE A8, o5 AZE wAES TYILCVO] i8] ¢ezl 383 & Z2be 3009 EntE FF9 43 340l
AR ERATE. 2 A B 3¢ YERSIT. ]"é— 28] Ad FFNY F1 5 2 e S uwE) e
Ty-2 e st o= 48 k. F1 #3534 SHW S 27 Ty2-UplnDel whA el s #A3d o
g AR} heterozygous 2 homozygous FENZ A H ATt Ty-2 F2HAE= TYLCV AdFA ) el 94 $A4 <
NS 7] wioll, AdA F1 EFAM Ty-2 nFARE heterozygous HEIE 23S Aoz AAEAY. Ty-2 F

A
ARE ZHe= Fl %%8 BE 30 Ty-3utAel el 248 th3-/32k2] homozygous FEHE A= AT, A
sHAl, SR WMEL Ty-3 #wAY A3 tE -2 el s homozygous Fefebir ERIEAvh. Ty-1 (LA1969)
T Ty-3 (LA1932 and LA2779)E X85l Aoz d4#A e 3709 okES Ty2-UplnDel whA ol il #4
4 Y F329 homozygous FEE SRIFATH. 2, 3709 Ty-3 "ol A oiE Azl i
homozygous = 2+l F A},

b2 15719] TYLCVell ﬂ%ﬂ 1?'%*3 F% % Ty2-UplnDel whACl tigh 44 o fr32ke] homozygous FEN7F 5
Ml F1 #F2 2719 S FolA FEAHATG. 28y, oF 6719 FF2 Ty-3 wtA dsl A4 oid
A =+e] homozygous ﬁéﬂ% T+ heterozygous FEHE FIETE. TYLCV A& 7 F1 %% 'Songari'=
Ty-2%} Ty-37}71 & thell i3] homozygous FEHE YER L, TE Ty FHAE BAFEd A FS5HATG. &3, 2
T 10709 74 Fl1 F52 Ty-2 A9 4 iy A%kl tis homozygous= AR HATH. BE 3709 Ty-
3 wAE] i8] TYLCV AFAS 7k 6719 #5279 F1 & 2 9] 2XwwE)2 774 diE F1A
EH’SH homozygous FElZ ERIH AL, Ty-3 miAC el A FAFS 7H FFA TYLCV A4S Ty-2 &

= 02 Ty 42 gEolghes AS AT, 98 £9, FI % 'Tyunique'$ S uvlE 'Herol20'2 Ty-2
U}ﬂoﬂ 3 Add dHE FHA7E homozygous FHEHE HolFE R, T2 4719 FE2 heterozygous® &<l
HAok, At BE 10718 7R F52 Ty-3 vl dial 48t #F3d2k9] homozygous FEHE HoF

ATt
# 3
e = A [ ERD [ A oy g’
1 oz
(class) Ty2-UpInD| Ty3-InDel| Ty3-SNP9 | Ty3-SNP17
el 4
1 Bogopanorang |F, S unknown S S S S
2 Kkottomato Fy S unknown S S S S
3 Kkomaheuksu |F, S unknown S S S S
4 Cadilak Fy S unknown S S S S
5 Miniheuksu F, S unknown S S S S




[0083]

[0085]

[0086]

[0087]

[0088]
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6 Tangt ang60 F, S unknown S S S S
7 Beryking Fy S unknown S S S S
3 Shinlovely256 |F, S unknown S S S S
9 Dongyu250 Fy S unknown S S S S
10 RAFITO F1 F1 S unknown S S S S
11 Hulk F, R Ty-2 H S S S
12 Tyshinheuksu |F, R unknown S H H H
13 Songari Fy R unknown S S S S
14 Aroma300 F, R unknown S H H H
15 Tyunique Fy R unknown R S S S
16 Shinsugarred |F, R unknown H H H H
17 | Shinsugaryellow |F, R unknown S H H H
18 TOP 1199 F1 R unknown S H R H
19 Hero80 Inbred R unknown H S S S
20 Hero90 Inbred R unknown H S S S
21 Hero100 Inbred R unknown H S S H
22 Heroll0 Inbred R unknown H S S H
23 Hero120 Inbred R Ty-2 R S S S
24 HerallO Inbred R unknown H S S H
25 Tomas Inbred R unknown S H H H
26 Tars Inbred R unknown H S S S
27 TC 32347 Inbred R unknown S R R R
28 LA1932 wild R Ty-3 S R R R
29 LA1969 wild R Ty-1 S R R R
30 LA2779 wild R Ty-3 S R R R

1
R = A4 e F442 homozygous Fel, H = A4 e F3219 heterzyous Fel, 2 S = 244 HEF442] homozygous ¥ El

3. AlxF oA Ty-29 Ty-3 A} H7}t

Ty-2 B2 Ty-3 v}A= 77719 8o &F AT 94 AxA=Z 749 17119 EvtE accession®] He-&
SAA BAE7] &) AeEAT. 1 AdE % 4 2 % 59 JERE.

Ty-2 ®FA9 A9, 8/M4.67%)<F 671(3. 50%)9] accesion®] Z+Z} homozygous A H FHA =
heterozygous @ EH% zt= o7 FRIFYUH(E 4). FAFHOZ 91% o]Ao] homozygous A Y FHA=E
gl= .

3709 Ty-3 mlAE 22-32709] accession®] Hol= 3}1}¢] homozygous A& EH% FAAE 2= Aor Q"JE]
Ak, o]E F 13709 accessione Ty-3 vkA ol W&l homozygous A A HE FHAAS HAFAL). V-3
ulAe] ek A i F342E2] homozygous HES 7H accession®] 42 132(77.19%) A 149(87 13%) H
ARk, AT7E, SF AED 7R accession 3709 Ty-3 whA T Aol shint ofue} Ty-2 mhro] tf )
homozygous A &H/3 EH%E FRAAE ze S & F AJT. BE o] uiACd s A dE FHAke

homozygous FE|= %% A% '16TB36' oA EAFHdL). & 2719 &% A% '16TB14' ¥ '16TB74'= Ty-2
A 2 2709 Ty—3 UPﬂoﬂ 3 homozygous A A E FHAAZ AU, Ty-2 & Ty-3 vFAS AFE-IA
AeE &3 A5 TYLCV AFdAe] Fs ~dEHS 71 53 F52 MEe 71588 & S 9u

st
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F 4
[0090] A FHAH =%

Ty2-UpInDel Ty3-InDel4 Ty3-SNP9 Ty3-SNP17
A 3+4 homozygote 8 (4.67%) 30 (17.54%) 22 (12.86%) 32 (18.71%)
Heterozygote 6 (3.5%) 1 (0.58%) 0 (0%) 7 (4.09%)
=4 homozygote 157 (91.81%) 140 (81.87%) 149 (87.13%) 132 (77.19%)

E5
B a4
Ty2-UpInDel Ty3-InDel4 Ty3-SNP9 Ty3-SNP17
16TB3 R R S S
16TB14
16TB19
16TB36
16TB65
16TB72
16TB74

[0092]

o
f

el I==R el el el =]
[zel ==l 0PNl =vll |7l |-}
w » |\ | w; =
/| |||

= AgA r g, 0= AZA r g, B S = A r 3
[0093] R = A& Ay FA22] homozygous FEl, H = A4 H FH042] heterzyous Fel, 2 S = 24 HHFHA2] homozygous el

Ewgn?
_ { Exonl Exond Exond ExonS
upstream region(2.5kb) l { FUTR »
D e LR L R e R P T T P e k..T..rz_l-J l_wz‘,z—l L-Tv:-3.-|
b Ty2-UPS3 — _ Ty2-cDON —-o——————
— Ty2-UPS]1 —J —Ty2-LUP53— —_——

r— Ty2_UpinDel_F ——e
CTCCAMMAACAT T TCTOAARTCCTATATE
CECCARAMACAT TICYOARATECTATA
CTCCARMMRMACATITCTOAAARTCCTA
CICCAAMAACATITCTOAAATCCTAT

AGAT \qttﬂ ATOAATAATT
AGATARTANCATOALTAAT
AGATAATAACATOALTAATT
AGATAATANCATOAATAATT

TATTICATAD

— Ty2_UpinDei_ ll—.
Ic l'T'Ql\IlOll‘llﬂ!LT!ll(l(ll!!'tﬁ(fll[I.'I\Ti\\'
ACTOAOAATT T TCACAAAATAGCCAT
ACTOAGAATT T TCACAAAATAGLL
ACTOADAAT T TTCACAAAATAGLCAT

TAMMCTCOAAATAAT am
TAAACTCOAAATAAT 4%
AACTCOMAATAATY ¥
ATARMMETCOMAATAAT i

TOTAATIIECOOOCOAGTTT
TOTAATT IGCORGCOAGTTT
TOTAAT I TOCOOOCOAOTTT
TOTAATFIOCOCOCOMOTET

TRaE FACAGOTTOCAACTAGAGTTITA
Than ACAGOT TGCAACAGAGT T TAA
i ACOAGT TOCAACTAGOOT T TA,
v ACOAGT TOCAAC T ASOOT

TACAOTTATA
AL w'nn
ACADTTA

TACAGTTATACAAAT

.vvan ATOATIONGT

TACAAAMATT ACALAC TCOARAGCOCAACOCATOTALTTACCAGTARL

oF
TACACARACTEOARAGCCOAMCCCATOTALTTACCAOTALL

e

AAGTOAAAG

AAMCAATOAAGYECATTITECAC TCAALCEOAACCOODAAAL im
ALCAATOAAGTCCATITICACTCAMCCCOAACCOCONARL 11
CACTCAMCCCOAACCOGOAAAL I
CACTCAACCCOARCCOOOAARL 00

04 TCOOAT TAGCCCALT TAA
GATCOOAT TAGECCAAT TAA
OATCOOAT TAGECCANT TA

5 UTR

R TT tw‘l'unt'tm’.lt( ALTCRAARG
COOTATOALATADOCCCAATCALLAD
TR TTTCOOTATOALATADOCCE AMTCALAAD
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<110> SEJONG UNIVERSITY INDUSTRY ACADEMY COOPERATION FOUNDATION
<120> Marker for discrimination of resistance to tomato yellow leaf

curl virus and discrimination method using the same marker

<130>  19P09035-%-

<150> KR 10-2018-0141998
<151>  2018-11-16

<160> 6

<170> KoPatentIn 3.0

<210> 1
211> 537
<212> DNA

<213> Lycopersicon esculentum
<400> 1
gattttatta ttattattat aaaaaaaaat ataattacta

ataacatgaa taattgtatt aaattttacc ccaaaaacat

tgctggectt ttactcecgtce ttcaactcat aaaacatttt
tttttgcatc attatattct tcaagatatt catacttttt
ttgattttta aagataaaat ataaagaccg tctcatttaa
atagccatta taataaattt aattatactc catagagata
caactacagg ttgcaactag agtttaagtt gtctcatttg
ttataatttg cgtgtacgtt tgtatgattg agttattttt

attttcaata tttatacagt tatacaaatt atactataca

<210> 2
<211> 25
<212> DNA

<213> Artificial Sequence
<220><223> Ty2-UplIndel primer_F
<400> 2

accccaaaaa catttctgaa atcct

<210> 3

<211> 25

tttatttcat

ttctgaaatc

ttaacagaca
tcaaaaaagc
aaagtgagaa
gtttgtatat
tgtaatttgc
gtataaactc

aaattacgtt

_12_

agtttagata

ctatatttta

taaatttata
ttatagtagt
ttttcacaaa
ttacaggttg
gggegagttt
gaaataatac

atacaaa

60

120

180
240
300
360
420
480

537

25
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<212> DNA
<213> Artificial Sequence

<220><223> Ty2-UplIndel primer_R

<400> 3

tggctatttt gtgaaaattc tcact 25
<210> 4

<211> 537

<212> DNA

<213> Lycopersicon esculentum

<400> 4

gattttatta ttattattat aaaaaaaaat ataattacta tttatttcat agtttagata 60
ataacatgaa taattgtatt aaattttacc ccaaaaacat ttctgaaatc ctatatttta 120
tgctggectt ttactcecgtce ttcaactcat aaaacatttt ttaacagaca taaatttata 180
tttttgcatc attatattct tcaagatatt catacttttt tcaaaaaagc ttatagtagt 240
ttgattttta aagataaaat ataaagaccg tctcatttaa aaagtgagaa ttttcacaaa 300
atagccatta taataaattt aattatactc catagagata gtttgtatat ttacaggttg 360
caactacagg ttgcaactag agtttaagtt gtctcatttg tgtaatttgce gggcgagttt 420
ttataatttg cgtgtacgtt tgtatgattg agttattttt gtataaactc gaaataatac 480
attttcaata tttatacagt tatacaaatt atactataca aaattacgtt atacaaa 537
<210> 5

<211> 430

<212> DNA

<213> Lycopersicon esculentum

<400> 5

gattttatta ttattataaa aaaatataat tttactattc atttcatagt ttagataata 60
acatgaataa ttgtattaaa ttttactcca aaaacatttc tgaaatccta tattttatgc 120
tggcctaaat ttatattttt gcatcattat attcttcaag atattcatac gaccgtctca 180
tttaaaaagt gagaattttc acaaaatagc cattataata aatttaatta tactccatag 240
agatagtttg tatatttacg agttgcaact agggtttaaa ttgtctcatt tgtgtaattt 300
gcgggegagt ttttataatt tgegtgtacg tttgtatgat tgagttattt ttgtataaac 360
tcgaaataat acattttcaa tatttataca gttatacaaa ttatactaat acaaaattac 420
gttatacaaa 430

_13_



<210> 6

<211> 430

<212> DNA

<213> Lycopersicon

<400> 6
gattttatta
acatgaataa

tggcctaaat

tttaaaaagt
agatagtttg
gcgggcegagt
tcgaaataat

gttatacaaa

ttattataaa
ttgtattaaa

ttatattttt

gagaattttc
tatatttacg
ttttataatt

acattttcaa

esculentum

aaaatataat
ttttactcca

gcatcattat

acaaaatagc
agttgcaact
tgcgtgtacg

tatttataca

tttactattc
aaaacatttc

attcttcaag

cattataata
agggtttaaa
tttgtatgat

gttatacaaa

atttcatagt ttagataata
tgaaatccta tattttatgc

atattcatac gaccgtctca

aatttaatta tactccatag
ttgtctcatt tgtgtaattt
tgagttattt ttgtataaac

ttatactaat acaaaattac

_14_
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