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SUMMARY
Plant breeders have developed new cultivars via manipulation of genes modifying

traits affecting agronomic performance and market values, and every breeding program
demands long time and intensive labor. After releasing to farmers, maintenance of the
superior genetic characters against unexpected mutations and seed contamination as well as
from plagiarism is very important. Until recently, virtually all progress in identifying both the
forfeiture of superior characters and plagiarism has relied on a phenotypic assay of genotype.
In the couple of past decades there has been a remarkable increase in the number of markers
available for studying genetic diversity. DNA marker techniques have successfully been
applied to classify families and estimate genetic divergence among and between families
tested. Plant breeders improve crops most efficiently using pre-existing few elite lines which
are more closely related, but which differ for a few important genes. Therefore, there may be
several practical problems associated with fingerprinting of each newly developing cultivars,
Generating each line representative DNA markers with reliable DNA markers is challenging
and may indeed be impossible due to the narrow genetic divergence. We, in this study, tested
the reliability and efficiency of marker developing techniques in labeling of each unique
cultivars, Over than 170 specific PCR primer sets have been developed from the informative
bands of RAPD and AFLP, EST and SSR clones, and the gene-coding region derived gDNA
library. These primer sets, with the concept of ‘one primer set — one PCR product’, were
applied to Korean watermelon and squash F, cultivars to find polymorphic alleles in each line
We successfully labeled every F, cultivars with their own unique alleles, and demonstrated
that the major source of polymorphism among Korean watermelon and squash F, cultivars is

single nucleotide polymorphism (SNP),
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Aol H29 F Aot} olHT ¢4 RUFTEL 5A4FA € HEHYL NP 2
Azg FFAEE AHgHolxtd, ol <lstd FFL HAH U
Fagde AL o da Fejx] vk B §F7HES MR FF H4L
9 &F TF AL olu] EAEE $FEF(elite line)2] Mu|ZHE] A 23l
Aol B FHon, AER AMEshE Z|EFFY F7F FFE A@EH] Ae Aol
FAolth (Martin et al., 1991; Hayes et al., 1997). A& o2 AlFoA AdsHe &
Zgo FFEol Holt 43 Wol AmE ofF T AFITA W
u@she A9 2o 493 Hold § Wl @itk aEER Sd AFoA
FE5HE F8 FFevd dstd f43 s FAE 9 4 M
polymorphism-‘l] Aert Fug Yol A i, Zziel ¥Z:S Fisly] 9%
84 29] DNA markerd] 7dtat Auel AL It =3 AL o2
8HA %U}.

JI
3 —{w

I'.l
o

e

A28 Polymorphisme] F& 7|¥e A&AHT A4

¥, By, &Fe, F 5 OFL FEY A AHA A=Y Az
quantitative trait loci (QTL)EA Z2gli A2& $FFHQ P& ¢ w9y
Ak Fol o]&3t7] ¢33l B F9 specific primer ZFE [sequence tagged
specific (STS)-PCR3} simple sequence repeats (SSR)-PCR ]| restriction fragment

length polymorphism (RFLP) clone, expressed sequence tags (EST) clone, 3 SSR
library clone9] /1AM A B4 Ao 7 ste] FAALUCt (Akkaya et al, 1995;
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ANEEX .

7z
THo

Ghareyazie et al., 1995; Kleinhofs et al, 1993; Roder et al., 1995; Smith et al., 1994;
Tanksley et al., 1992; Tragoonrung et al., 1992). ©]9} ® 33}, specific primer =& 2]
A Whgx W PCR A&l dig F2de] PR (band 9 I A7) Tt B2
FE R oM AdEd diE AAFeE H¥HA Kk ol@w primer
2¢EE sllFd dEME FF TEY FAYY £ T A8 A xR
4A A8d 4 Ao, 439 DBE ©rtd FH AN F Jdoke Al
At

At g-ueloAl FastA AFHe dFE Ak FA=E

oo ¥ pBe) ol WEE Wold, HARA 2 FETEL BHom

Mo
=
X
2

ol
il

polymorphism2 2R1&}7] H3lM = BAEA &S DNA (undefined elements)2)
AREE F%8AY (randomly amplified polymorphic DNA; RAPD7|® % amplified
fragment length polymorphism; AFLPZ|%]), A AAS didoz 3o 82L&
Al X (restriction landmark genome scanning; RLGS 7I$)3les Aoz &%3l= Ao
g F-Holck ey} RAPDY|H(Williams et al, 1990) 2 A% Axes A3
el AR s $8 Aeed dAHes wRSA #gEzist ofen,
AFLP (Vos et al., 1995) 2 RLGS(Anderson and Anderson, 1979) 7|2 A& 3434
oz ALY Xy HAE AAok e off HEM HIAM oFE J
A Ak S, I A S8 FHE AT d"€d 5548 g6
F7HE g9 e 9ol Yo

A3g A9 Ao g, Byst 9 Aao 4By
Al o] olwl AEel DNA  marker/fRE  HEte] EFE W9

polymorphisms& ¥#138l& Agez 74 44 H8¥ + Y= HOoRAPDY
AFLP ZPyolvt, 3 FF, 2 3t FFTAT FdHE=

o‘;o
g

AHEE-S DNA markerE &

A7 ARE AR ARE FAHAY, 59 9EE EASE DNA

markerZ AW Fo A ov) £d ARE $g UshdME AREHY
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b, 28y DNA markerE o] 8-3lo] & 59 EF3& dA3] T&sta, Fak9
o4, T Pd WA F& A wAsev HGsr] AMAE dws
polymorphism& &late 29 o|4 o2 A H3LE polymorphisme] d¥#d A
Axe #ol Axel ded, 23} YgHelry, RAPDE APxA
oz}l Alg-ste Z1AHAld wetME Ao A ¥WolE Rtk EF AFLPE
@Azt Wol B& polymorphism U # 4 gloke 43 AW, wEzos
AYE Ayl e gL Az oegg ¥Esti gt

AY AAd B AR ko] QFHAW AdAo] WY RFLPVIEE
©e5kaly] 918 probe cloneEY et FUIMEE BAEaL 1 FRE
H}ELO & gpecific primer & $HAEM AMESHE 7]W (STS-PCR)°] A7Hd
0] % (Olson, et al, 1989), polymorphism &¢1 datel w&sl, Bys B B4
EEE STS-PCRVIM o2 Frsty 3te Rol MAHY FHolt. &8 STS-PCR
primer® AFA 7| =dl B Aug Aol AgHAR, dv AL A
'MARKER'Z @8 Fole Mo fAHAE ¥ R A% EU4F, ¢
Yolrbd ZdF ¥ ddF EFO FEeEA FHEHo A £ emg
grHog A £ qoe Aol U, wetAd FF ¢S polymorphismS
g3l7] Yt oj| 7S AMREIAE Tholl, BE So] &% AEES 97
Ng #4E nlgos STS-primer ZHOE HBAA F= Aol AFF 2T W
2 B3% 93 DNA marker &89 gole #HA9 Hloln},

i

[s]

B
o

T
f

iz

A48 Polymorphisme F 7} Sd-A4A MAe st fdAz

=

31%9) polymorphism& AMZ {HHH ZAo] HolatA ©& FFN (F
A 3 AUAF el 44 #2" 5 Ao 2e2 Fug F F5E
Aol Ye AFFH FEF W, shty {FARHE STS-PCR primer X7
o]g3le] HeFom ZZso] I AEL wasy] Hule G444 HAES
4o 8t: 71 (RFLP, RAPD, AFLP ¥ RLGS)E& A &3t o] fg 3t
ady FAAHA wolzt F8 AL I FFO TEoE G4 AAAAA
B3 $£9 polymorphisme ZH 5 DNA marker® H$3V|olE ool

SOTEMG/18 1004 B NS AR E

18
EEEYS YL SNESS A8 st HAQIKC 88/ 587




wol wirt), HEo Wk i #ed ATFERE Fi Agd 24 dide
WAl AA A AR Golol B ¥WaE v =
SAARE Na¥on HEFHN I FE AES HAG WHos RAhd
ARE 7MY, $FHon EHSo A TZ Ao)FL AAHoz FHAA
U7k Aol AldAe]l HE ARxHE ok F DNA makerE o]-&%
FEAYO = A FYslval & 7 Ak

specific primerE ©| 838t 54

A3d FF FES Y3 4 TA AA (DNA marker) 2L Al
A EHAME

A =

ANBE Axshe $F ARQOA £3] Abgste WRlol gAY HF oo
WA QA zzo]l JMEAA @& FABAMNE E3] SAsHH, dA=
oML AYiz FEe vl WA &2 Holth 3mAl ol HjsAol
AE e FEO) FFE PCRIYLE FEIsddE 7Iedes B ofggol
), 23] o]d ngEAolA] o]¥l PCRAME O] oju] gl genome setol Al 7}Ql€

s
o

=
yld

ket sl Single-Dose Restriction Fragments (SDRF; Wu et al, 1992)%}
gk 4 /] Q7 ddHoR i Hax AEES F TA
i AFol fEHa erg fAxEY #dd A FFo2 AR
R U= S B ) ”““?‘ w4 gl Qg wEA oEd A AA
o g3 Ay ¥4 AxY FLAO HE Foploh

P
ro
N
il
rh

2.1,

iy
lo
e
U

Il
i
=

rlr

oX o

i
=~
ol
|

A2 Hol UlgHAA] P FA v

RAPD @ AFLP9] AME, hybridization probe 2 ZHE library cloneE2 @714 €
Ao 9AsAl FHAH STS-, SSR-PCR primer 2822 FZEH PCRAEES
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11
ik

z

e
0

[

dwizrion W) 2 A7IE A5 F Ak FHAEY A7 AFH A
Holus A92E ¥ 728 & 4 i, A, 482 QA=A primero]
oa AFHE W oA & F£3 4%, A4, F& sduold o
Qq7]zA e WMol dojute A$LE & 4 A2 (heterogencous alleles), A,
A¥ @ogAN A% oad @ FAAY FAED =4 HFY AL
wela] o] 7o ZFE AbZo] VERIAY absent (null allele)® ¥etEE B4
% 2= glth(low replication efficiency). ©| %% 82| primer zZ%o) 93] oz 714
arztel & AEEo] Yehd uﬂ°ﬂh BEA]l e AEE FelA 2 A-AS

Folata, 2% B FZ AESE A Fu xde A Fe Al

O

I

% R.8}+dl, Touch-Down PCR7] ' o} &t HOHH ojtt},

shutel primer 2ol 98 FER A AR U WY FAAES
G2 F7]9 DNA FWUEY A7|9% $4% diyes wasiy, o=y
A7) AVSE primer 2o o)8FH 7l Er) sk ol AWkHA Wl
(cl;  WAO00I-160bp). WHEAFHA  FHI o= A e &= mapping
population®] A1 &= polymorphicst th A48 ¥Eu|E Felsts R0l ZEAE9
A9g 7] SRR o& FRs. ad, FFTEY DNA marker:
ol 4at= Hol: gHdlA]e ulH-THAA HE (allele frequency)S B2, FrAA
o] AR (pathy’t BEWF e WY FHANEL AFE) v dis Ao
7} 2 #Aolgh Uk el STS-PCR AHEEF} SSR-PCR 25L& 4 WA 4
base pair?] F7] Ato] @ g dhute] fYr]EA Abol(single nucleotide polymorphism;
SNP, Hudson et al, 1995)2 @ AAAEL F&& F A7) &, 4 FF
16 PYEGAAE gAGEHdE B F971 a7 dustd FET
2 A9 U4 F& Bt vl FA BY Jd (98 HA FF ?}01]*1
Jeus dgedate £5, & polymorphisme] #ayo] opd, FH 4 7
2o A AFH, & olv] FUW ufe dFRAAY FA} 3HF)ol
g E oA 7] w&olt
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A3 A3 polymorphism

5o DNA marker 7I'% 71HENA polymorphisme] 2AE AHE-H
Asra A7 Q48 97)A4ED (RFLP, RLGS, AFLP 5)olu}, primergo] td
ArA odr)Hde] Qi H9) (annealing site) (RAPD, SSR-PCR, STS-PCR 3 )oll
ofsiAl A=A o

Primer (RAPD), ¥& specific primerZ% (STS-PCR %& SSR-PCR primer 5)9
H4o <% polymorphisme F& FE 489 7 (primer binding siteoll A
a7y Ao Tx o9t FE AE A7) (primer? annealing2E A 7HE =
2ol WalAe A ¢ ) 5 2AEtn wugezA FAdo a2y
primer binding site V%ol SNP7L EAlste Aol di@d ARE IE& £ Uh
2 mE e polymorphisme FAFAY, olF FAT FH WolE Hole
Z& A5 PR UY) M E AL primer 2F F£E w3 FE A0

a5 AR we AHgh Aol aTdc d@dyezm oy TAE
@3] F7) 9J8lA) PCR £Z AHES o7 F79 AP 522 Hstd WAd
polymorphism& =7k #ste WS & F vt 23y, 29¢d 55 AHE 9
g} nlito]w vl AF Fosh gasith of2E M, H5ojHoeR
2Ly AHLE A ASELE Adyrs] wiEe] A Bfole target bandE
4 Qe AEE background’t UERIA =B, £, heterogeneousdt
FANFY Y FARE (F, 2 AHL P4 A=ol wek 2 sl

1% olgd 4 4 AT $2 E 4 Atk

o{% u{n

f

of
J

e
"
<k

\“
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M3 & o 8 g 848 2 &8 Y

0

Ard Ad

E A7 $39 Age AFF A 712D 9] A AxF 147HF
FolAM, $A4 FAF F Y e AT AAdol Y L HEFRQ
Futzl gubolch, B AT FFAH EFL I F, FFE0l Mols £HH
kA& FAsta o volrbA e B fraae gl 4 F¥ol AYs
NYGAxE BAsta pDBE shd vd. 282 E 'Undefined Element 2.5-E 2]
polymorphic marker 70 (F RAPD ¥ AFLP)S 3 1xF oz AlEad &4
AZES] talME specific primer ZFES H84E AASHA gt wHo)
ZFARFARZYE BEowe Hul 1 Fuk F EFE WA specific primerE
Hggoad AAQ DBE THEY A, FEvHdM FEHE £ R
suk F, FFE9 44 B FHgaA ad.

B d7e A F /iR §9dA AgEA A, FSFEAM EAsha
Qe FF AEJEL o2 RAPD 2 AFLPYIHE of83t9 F29% DNA

B7IMEEA A3} (Defined elements: SSR clones, EST clones, gene coding region-
enriched clones)® 2% & STS-PCR X SSR-PCR primer?] A& Alx33T)
4, ATE specific primer ZHEY FEEFET (F, AFE) dd 8§}
EZ7EE 9% fAAFd O F3E dEaEA B4 R a2 daEe
djo] el u o] 23} (Databasing of the line specific alleles of each locus among commercial

cultivars)g A =331,
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[l

P

IS
n

>

A2 AT ANE

2 ol AR ul @ sdbe] £ E 13 E 204 mE upel 2t
WA 'undefined element'®3-E12] DNA marker/}& 9l8l4 %9 ZRA =
ZARE AN SF AEAES AT (59AF). STS-PCR ¥ SSR-PCR
primer& YA Fol FAEFALZYH BY 0 4LEE (F, A
o] &&k3l vt

EST clonex&4-E]9] STS-PCR primery] #l&toles ALEZE (F) @77}
o] 8EH A 2w (Ok et al., 2000), retrotransposon semi-library® active genome region-
enriched semi-library A|Ztoll= &9 9 4 2 ¥¢ Fuk 18 AFo) zz
olEHAT. BE FH ¥ IWEL FLER (3 AEE) 2 =gn
TALUL (38 F ASE)NN 93 A AAEAJoN, 1 AHE E A9
T535H90 v}

HFHQR, Re wele vg shexdd SYsgos @
25CE frA5t7] st AANE o] 48 B HASYL $F F20d Fo
2ol AU WA DNA $%& CTAB "¥(Murray and Thompson, 1980)2&
Mgste) FEalch oF 1gH 5] Y& AMAAZ mF e 2ELA 200
mM Tris-HCI (pH 8.0), 25 mM EDTA, 0.5% SDS, 250 mM NaCl, 1% 8 -mercaptoethanol]
6 mie FH7kstir 65ColA 4083t Aesieh WF B#HE 20% Polyvinyl -
pyrolidone 8-} 2.4 mlz} 1/2 vol2] 7.5M ammonium acetate &2 3 7}8F3L jce-
bedoll A28t 15,000 rpmoll A 158G ARG AR HAY Y
volume®] isopropanol& % 7FskiL 20 Coll A 3087 He]F ohe, 15,000 rpmol| A

DNAZ&& 8 Hua Ay e 0gs 2ok BE FAEL plug trayol
, BEde exg
. o
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AR EAT AAEL A= A F TE buffer [10 mM Tris (pH 8.0), 0.1 mM
EDTA] 500 pl2 =tk 4de DNAE 97 s FY  volumed]
chloroform/isoamyl alcohol (24:1)& Az ate] A453 k. DNAS & 260 nm
ygo 2 0.DHE FAste] AU

A4 Undefined eclement ¥4 3% marker 7I'd 2 defined

element= 2] A3

A13 RAPD £

—

1%2¢] DNA EAUS JEg Hste FeFEHY £ R ¥
ALE|H 257 genomic DNAY tal RAPD7IYo] o]&E At PCR E4&
98] 4=uk 5570, 34k 35709 (0-mer (UBC#1~200, Canada) random primerE 2§
3tk PCR ¥H$€ 1 pM] primerdt 20 ng®] genomic DNAE 1X PCR buffer [S0
mM KCl, 10 mM Tris-HC! (pH9.0), 0.1% Triton X-100, 1.5 mM MgCL]¢} 200 uM dNTP
mix, “2&] 3L 0.5 unit®] rTaq polymerase (Takara, Japan)& 3ttt (14 pl final). Thermal
Cycler ®480 (Perkin Elmer, USA)E AMg-8tol, 94tTolAl sezt 27 ¥4 ¥,
94TOl A 30%, 35ToNN 45, 72°CONA 90&=2 355 WE3Ei, 72TolA sezt
Rk-g-8k ok,

o] By AN EE 7u ¥ ZH7F #3819 1.5% agarose gel (Seakem LE agarose,
FMC, USA)°lA] 100 volt® 2F 25 cm 7|4 % F EBri ¥A3H3t} Polymorphic
bandS-& Eo]band2] - (Dominant marker scoring: present = 1, absent = 0)°] ute}
#1391, 2} polymorphic marker?] T¥-& A% primerd] ol F3 FEHA=E
7] (bp)& A BATZ YERIAT.
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A=2EX :

Jz
0

e

A)24; AFLP -4

R&o] Y- "ol = RAPDE B ¢aln F713 Q1 polymorphisme 813}
Hste] AFLPZIW S 49 9 39 59 lineSo] talA H-Ea59ch 5418 AFLP
Analysis System I™ kit (Life Technologies, USA)E ©] 8314 Vos et al. (1995)8] WL
43k Wy ste] AAEAY.

AA WA, sample DNAS & ¥is HTkd} adaptor ligation2 250 ngo)
genomic DNAY| EcoR[ /Msel digestion cocktail [1.25 U/pl each enzyme in 10 mM Tris-
HCI (pH 7.5), 50 mM NaCl, 0.1 mM EDTA, 1 mM DTT, 0.1 mg/ml BSA, 50% (v/v)
glycerol, 0.1% Triton-X 100]E 2 pl 37} AJZ1 %, 5X reaction buffer [SO mM Tris-HC]
(pH 7.5), 50 mM Mg-acetate, 250 mM K-acetate] 5 plE F7}8}1, 33k H5E £
volumes 25 plE TFo] HAFAT 37CoAM 242 WEA 7l T, 70T ol A]
15 <9k Aleldte] A EAES heat-inactivationA] 2 1, adaptor ligation cocktail
[EcoRl /Msel adaptors (EcoRl; 5-CTCGTAGACTGCGTACC-3' + P-5'-AATTGGTACGC
AGTCTAC-3", Msel; 5'“-GACGATGAGTCCTGAG-3' + P-5-TACTCAGGACTCAT-3", 0.4
mM ATP, 10 mM Tris-HCI (pH 7.5), 10 mM Mg-acetate, 50 mM K-acetate] 24 pl 9}
adaptor ligtion cocktail [T4 DNA 1 unit/pl in 10 mM Tris-HCI (pH 7.5), | mM DTT, 50 mM
KCl, 50% glycerol (v/v)] 1 pl& #7134 20°Col A 3A12F B9+ A8l ahglct

=4 @AE, pre-amplification® TE buffer (pH 8.5)2 1/10 84 A17) ligation
product 5 plE FHL & 50 p2AolA W-GAZ =, primer ¥ % (10pmol each)E
A2 g K& £22 RAPDS 5UEY Y. PCRE Gene Amp® PCR System 9600
(Perkin Elmer, USA) & ©]&31312m, % 20 cycleZ 95C 10&, 56°C 30%, 72C 14
A A&l

AR GAR, selective amplification® TE buffer (pH 8.5)91 1/502 34 ¥ pre-
amplification ¥ 2 plE FY2 2 ALE-3191 3, 30 ng®] selective primer (Bioneer,
Korea)& 338} 1T}, Selective primert= EcoRI ¥ Msel adaptor % 2t 27) A] & o
uislAl b 492 GrMNE Fato gAY 2 x 4& B Eeazge
primer set®] A HF &), PCR 432 pre-amplification? EYF A0 =
Gene Amp® PCR System 9600 ©]4-3}%1t} [touch-down PCR 14 cycles; 95C 10,
65T ~ 58T (A =-0.5C/cycle) 30%, 72C 1% 30X, normal PCR 25 cycles; 95C 10X,
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58C 30%,72C 60, Final extension 72°C 5%].

AFLP product sequencing gel [6% polyacrylamide (19:1, acrylamide: bis-acrylamide),
7 M Urea]ol H71%9% (80W constant)F Silver Sequence™ staining reagent (Promega,
USA)E gAste) 238t} Polymorphic bandS< 5-¢|band®] -5 (Dominant
marker scoring: present = 1, absent = 0)o] we} #1381 3L, 2} polymorphic marker]
TH-L gpecific amplificationoll 4 288 primere] 2% (X 3)% TZFAEY A7)
(bp)E 7 EAE e

A138 Polymorphic RAPD9} AFLPAFEE9] cloning 2 #7141 E &4

RAPD % AFLPOlA  #Add 5ol bande FFAHAFANA  elutiondt R i,
cloningatglth. Zt Eo] band®] 27|18 WU HESS 7153ta, Hud 4%
ABEANA elutionFoZH F71E8A ARE 484 A FHHAG & 1 #
F 2 #x)

RAPD 509] band agarose geloll /] 2.2 Wjo] glassmilk (Geneclean® kit, BIO 101,
usAa)et A A A5 A2 glycogen (0.1pglelution, MRC, USA)E ©]-8-8 3433t
AFLP Eo]band= silverstaining ¥ gelol Al 22uo] 50 ple] FFHo 1083
37CoHAM A sti, AR F5AE 443 AASTE 7)ol 30 ul TE
buffer (pH 8.5)8 73l 37°ColA 8AIZt H<F (overnight) A 2]&e] DNAZ}
FEHEE A 3 pE FY22 rTug polymerased} selective amplificationol] A}
ALS-EQY primer & atlE 83t PCR AFZE AAEUT 1.5%
agarose gelollA A7) 9F8tn EtBrd A&t target band7} AFF HYE=AE
Akt

ga8 RAPD % Al5E%% AFLP bandE-& pGEM-T® Easy Vector System
(Promega, USA)S ©]8-3}9 T-A cloningdt%lal, Top 10 cell (Invitrogen, USA)Ol
transformationd} 3}, E.ZN.A® Plasmid Miniprep Kit I ©]&3} plasmidE
F&3}% 3 ABI PRISM® 310 Genetic Analyzerd] #7]%9-% 4A]&}iL ABI PRISM™
310 Data Collection (version 1.0.2)% Chromas (http://trishul.sci.gu.edu.au/
~conor/chromas.html; version 1.43) softwareZ 0} 43t 71N B B3
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NEEKX A

A58 F7+A Q) defined element 1.

A8 4} retrotransposon semi-library 7 %

FFERL 1A AFol ohalA Suoniemi et al. (1998)0] AT degenerate
primerZ (Forward; 3'-GTITAWYKTIGAYGAYRTIYTIRT-3', Reverse; S'-
ICKYTCISWYTGICCRT-3)& ©]8-3t%9 Gypsy type retrotransposon (Hirochika et al.,
2000) ZReverse Transcriptase coding region®} Integrase coding region?] 7 A2 9=
SH3ISTh. PCRE 100 ngo] DNAE Fgoz A&, ZH2 primer= 50
pmol& A}-8-5tc] 1X PCR buffer?} 150 uM 2t dNTP 2 1 unit) rfagd 2] final
50 pl= Gene Amp® PCR System 96005 ©] &3} PCRE A A& eh 95CollA] 7]
SEZE A F, 95T 10%, 56T 1¥, 12T 189 $AZ 30 cycleS AA G =
72Tl A 1083 M) 3hc}. PCR 482 pGEM-T® Easy Vector System (Promega,
USA)E o] 838t  T-A  cloningdtdom, M 109 (Promega, USA)9j
transformationdt 31}, Plasmid % 2 @71ME BAL 9 A 44 389 AA g

T FAsA A s

2% 44t SSR sequencee] x

Reperetive sequence type T microsatellite (Z-2 SSR; simple sequence repeats)
chromosome Wkl 515 X 9low WX Z polymorphicdtths A Sol 2Hobstd,
Maughhan et al. (1995), Russell et al. (1997), 28] 3L Jarret et al. (1997) S& 2}2}
g, oiF ¢ ouF 3, 323 £ E% SoA g @ SSR-PCR
primer 2EE o4t 2t FHAS Ul YAFHAL) EHE Bus,
ool AN EFT VYRS FRFUT,

B AFRL Jarret MALRRE 507019 putative SSR cloneS9 H71A 4
(unpublished data)& ¥= W9kl o]& o]&-38}o] SSR-PCR primer RS F7l2
A4 5.
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A33 cDNA ¥4 3} ESTclone X 2 3-UTR §¥7]449 #4

FaF FEFA Y719 FHAA total RNAS F5359 mRNAE AAs:
¢cDNA libraryE 4381 c}h 70470 clone] &%) random sequencing
AAsHA e, olF 399719 ESTEC] ©& AEFTEM #HUE FHAEH
xS FAMEE Hole Ae FUdAT &dd FAAEY Jlee THLE
107]9] EST(category) 2. & A3} &4%th (Ok et al, 2000) HE HERELS
GenBankell T5F3t3l v, FLATHYAY FuolAdAE AR (hitp:/
web.korea.ac.kr/~biotech/jsshin/).

EST cloned] #HE 3 H7|IMIEML 5 ZHo|A AAH o databasing
A7) W&o, EST-derived STS-PCR primer 3% §A3t7] HslAl 3 HolAg
H71ME EAE 3997) clone (& AEFESA FAE FAAER =9
FAMd & Bole AE) oM d¥sto F7t5 AA83.

A43}t T Wb Active genome region-enriched semi-library 7%

FEFHR 28 1H AF9 DNA 1| pg methyltion insensitive endonuclease?]
EcoRIZ} sensitive endonuclease?! HpallZ2 A3ttt Ag AHE-S agrose geloll
A7] 4%3t 200bp~1kb ¥-9E 22V, DNAE glassmilk (Geneclean® kit, BIO
101, USA)S} A F5AIA glycogen (0.1 pglelution, MRC, USA)E o} -8}
3 5% k. pGEM3zf(+) (Promega, USA)S EcoRIF} Accl (Hpall®t A gH39jdA
FEAH drIMg)er Adstn HrdEstd 4ds] HAdE plasmid T
58l Reh 9 F7HA AHES T4 DNA ligase (NEB, UK)E ©] 831 ligationa}il,
Top LOF' (Invitrogen, USA)®] transformation3}51t}, Plasmid & 2 @744 £4&
Al 44 380l AAE BFF FL3HA AAEI
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¢

A|67 Specific primer 239} A 2 F, FZo Ui &

A% Primer $H4 2 'Source' DNAS] )3l A& &

clone®] W7]1M A W27 ‘defined element'S FR il specific primer 3]
8L skl A5 DNA sourceEL oS g} 1) $uF @z}
EAEEolA glE RAPD 2 AFLP polymorphic bands (WR-, SR-, WA-,
TLEJ5L SA- primer groups), 2) £ FEZQ 'Y7)'9) EST clone Ui Eoj
t#lAl 3-UTR region 7} @714 E £4)0o] g5% RS (WE- primer group), 3)
THEFA%E A9 genomic DNAE A8 % 729 retrotransposon semi-library®]
UF cloned (WreT- primer group), 4) T4 ¥9AE 199 genomic DNAE
AIEE TH¥ active genome-enriched semi-library?) Y% cloneE (SGm- primer
group), ZL2]3L 5) Jarret et al 2HE FEWE 529} SSR cloneE 9 F71M A (WM-
primer group).

E3T primerd & internet site] 'Primer Design Application (http://www.
williamstone/primers/ javascript/) '& S8t 18 mer ~ 22 mer® A E AT}
(Bioneer, Korea). ¥4 8 specific primer 2¢&-& H7IA A o] AF28 plasmidol
A Hgste] Hggh 27)9) FEAE0 FEZHERS ARG T, ol
source DNAE: A|-¢¢k A&2] genomic DNAO] A -§3le] H|Eo)ad ZZE g 91
90 FEALE G519 @, WM- primer group®] &8l ZFYEL Ygruke
BN AL olgsto] AR wizo] A FAo] Brbs st

A2w F, FZo1A Q] 'One primer set' - 'One PCR product'@ 93 ZA £

BAe AEH FPE i, 1) 2 primer Z2Fo] EA  SAA
S JES8) EA ) (specific allele tagging) ZEALE L AYAFEE
b3, 2) B 718 SR EAsto Hlmetn, 3) AAAe) A2 ANHY g
A g Fod 4 EFFE RS £ AE /S gys=d 2Re
Tt

=
O
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H
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FHE Zdzto] primer 2¥E HHzAoz LS QslAE, primer
annealing 29 AAo] Fasick ey, AIZHH, 933 78S 7oed q,
F% primer Tmatd] xfo] R AE 29 FMA 24 §A4 5 AP LE=AHAo
e Pl £ AT B HeE 25 uHA AAAde Ags okE o
vl primer £2F9 A WE2AE FYste AL A9 iR Gt} upebA,

PCR 59 H¥AYo] FzHUAMEZ H|Eo]F FHIE 3 Hwrst
Afe 23& gsied FHAG. WA, N5 FEaEe At
9L JAEY] 989, BE PCRE 'touc-down'S 2 AAEUTH A, 2L
primer 23 HZo ojA HHEAHIF JdBHE R3] it AY &
W4 45T ~507C,50C ~55C,55C ~60T)T 3 &35ch.

FAE primer2FS BE F, EFE ¢, 34 A4 247 AEE)
Agskvlol gbA, oz MeE 479 F, EFE0 dlate] olM dFE F
7HA HEE UWA FAsUrh HEAP A ujEo]y FEAE ¥ A}
7Y, FEZ44E AdAo] HoARE primerR2YES AFE HE F, EFEI
et g A AAAFHE 7HF B F9 primer 2FE0] 55C - 50T (A = -
0.5Cleycle) 2NN dagd FEAEo] FAHUD, 2B 71B3FH PCR
WF3-2 Gene Amp® PCR System 96008 ©]-83% touch-down PCRE 10 cycles [95TC

L
I

10%,55C » S0C (A =-0.5Clcycle) 30%, 72C 40%]& A A5}l normal PCRE 20
cycles [ 95C 10X, 50C 20%, 72°C 402)%} final extension 72°C 10%-2 10 pmol2]
ZhprimerE 50 pl volume 2.2 A A 8FIT} (reaction buffer ¥ dNTP %%, Z18| 31 Tag
polymeraset= 47]o] AFa PCR 2431} F).

PCR ¢¢& ¥ 8 pl& #H3ld Protein® II xi Cell (BIO-RAD, USA)Sl A 5% non-
denaturing acrylamide gel (29:1, acrylamide : bisacrylamide stock)ell loading &+ 300
volt® 903t M7 E st EtBr2 P Atk AAE PCR FEAHE wA
(band +5 ¥©t @ FZAES Hy) &4 5)2 98t resolution power”}
Hol A= agarose gelS AHEEHA] 4%ow, EE polyacrylamide gelol &= &7}
F 579 DNA size marker?-& (100 bp size marker ; Promega, USA) A3} ch.
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A3 AEE primer 252 F, line?

1

7 ® 3N R, ASE FoA 992 M9 4 AEL FF primer
screening®] L& ¥ F, AA 247) F, ASE) Wl specific primer IO
genotyping& A AIS T} A 28e|l A AFE PCR ¥HE 27 2 AV|AIE 2AL
=E2 WA FFo) AME-E specific primer ZE2
7l 7153t A (locus)E FEEGT 2

fFAAEE Oidos FE3 Wo] (different alleles)S =ZAE9 = G431z

71582 (I = present, 0 = absent). &4 (codominant)©. % WiAHE ==
AEEL FFE F43 FAMA (genetic similarity)S =371 Y8 gz g

alleles2 F&3ta] 7| F5t9 olgFon, el FLA markerd & F75Yc}
Microsatellite®] ~ copy numberx}e]Z Q18 polymorphism® 5% non-denaturing
polyacrylamide gel (°F 5 bp2] resolution power)Zx #915}7] o8& A<} Uct
kAl 5%  non-denaturing  polyacrylamide gell Al monomorphism2  Ko|x
THAEEL T standard sequencing gel [6% polyacrylamide (19:1, acrylamide: bis-
acrylamide), 7 M Urea]= At A7) % 38}1 silver-staining. & @& o &)z

locusVol 412} polymorphism &4 #5& F712 FelsA),

A4 AFAAE ©]4% monomorphic PCR products] Mgt

Specific primer £3%}-& ©] 83 PCR FFAHE-& primer binding siteS] 974 ¥ o)
Wt AgS 7] wiel, 2 primero] 98] AgE genomic DNARY ¢hzo) A
Ave FFES A9 (additon) F& A4 (deletion)o] Yot AL (B4
marker)2} primer binding siteo] A1) mutaiono] Yol A$ (4 marker)5Ho]
Adol A iEo] 75 E polymorphismolth.  FEAE  UlRo A"
polymorphism (SNP)& F7t& &13}7] 98lA monomorphism& X.o]= PCR
HBES AGALE Al AFELE 0] &381H, polymorphis® 3712
AAE ¢ Yk A o]9dE, specific primerXTOE FEH AEEo wmo

M
Aid JRE F4E 4 drks FWol Ak APELE DB TEe A4
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#13to] ‘frequent cutter'Foll A 471X & M@ste] A}g5H ) (Rasl; GT?AC, Hinfl;
ko)

G"ANTC, Haelll; GG/CC, Alul; AGACT) (Bioneer, Korea). Monomotphic band”}
@ﬂ%%%ﬂ@ﬂﬂ%,MRﬂ%WOM%SumﬂZlﬂ@ié%%ﬁﬁ%?ﬂo
ul of PCR product + 5 pl of digestion cocktail (1X final digestion buffer supplied from the
compony, 5 unit of restriction enzyme)], 37°ColA 3A)2 A5t ch, Hgitge )
2% AHF RS a2 Hgsta Ar)YFeta ATAE H7]E 100 bp
FAstel 71585 ARELE FHGsr] He] vy
FA4E F target band'® A AEYI, A@ABE Zvlel o] o target
Aol Ho]= & minor band}

oA
el F, line (1 ~ 47)

size  markerol|
]
N

S &4
bando} RI=A] AA T wigk BA5Y 7] Wil
At s o] JEYE polymorphisme T8I 4 o). ¢
25 sl polymorphism (dominantly scored PCR

line)ol] A

products)®] #EHE FHAFE GA AGdALE st =44 polymorphic
line ('0'; absent in the loci scored dominantly)S 'null allele's. ) &)aho] 2} ¥ 3o

TEALEO
allele Hotmug A=stgint. o] B9oliz PCR FEAbuol BAEz gre

AY A (genetic similarity)d £8 ZRA517] 9§ raw datacll 4] 'missing

data'2 75} ),
AsY BE JHo 3L F¢ xR 3H pBe &
DNA markerE ©o]-&3F AAHolir A 3l
FAaeH, AEHN  DNA

ATA 9 daty Exs

gAY 2dE AN
R ] EANEHE FFE0) WAL AdHoz
wstact. weby AFrde] Asg Py
polymorphism

)

EETE 2
marker&<2 o 3 7 T &
Agdcte 444 Age
R Fu, 39 Azke] Ul lineSY FABEE
Ha)og sgksty] Mohs BEd peR FENE P AeEs Aoe Eakia
AEUEES 9718 74 lined 2 Fgehs 2449, & AN G A& Tl
T91T. DNA markerE o] 43 £% TR a4 @ nuAge &zt
fl8ko] BE primer 2FES 'defined elements' 25T @A 8t M8 (specific allele
& = BANAAE

TR 5
tagging) 3. Z 4 'One primer set' - 'One PCR product'® 7| 0.2 &
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AP BE o v Re s A sgon, 2 F lined 2 Fetatch
VI A FH % FFYE ®olyl el 4AH B4 A8 BE gl

image X TRHE A EES websited) $Eat] FEQ)

EelAl Yol ghig: Fu @ sut E3Ee $4F GPde) g
1% w4 B A7HAE Sl Msatgt. FRIAF @& 2o $u @ v,
FETE AYste Ul T2 FR3AAA Jtd £R2EL Fug Xdsien
=R @& 1 R #2 Fa) FFNE P AdRL AUAEsY 4%
(present-absent)® 7] 5% B & wlHos AYPAER AleE AL 4o @ Fu
24 247 FES WelA #29 9PdE AR Genetic similarity's
Nei®t Li (1979)9] Wyoz A4l a, Cluster analysis= computer software?!
NTSYS (Rohlf, 1993)& ©] 83t UPGMA method & 4] 38}l c},
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H 4 & sRE line2 0|28t 'undefined
elements' &4 (RAPD, AFLP)

Ad M4

9 FHAAM ATE £ R 3t 47 147 lineS Q) genomic DNAE
AH8-8t9lth RAPD % AFLPZ)HE  o]83lo) A genomic DNAZRE]
polymorphism&  #15t31, &Y Eolband® T-A cloningdte] Ar|M AL
EHPO2M, linezt polymorphisme AJAF&E "R 9 genomic DNA -9
(undefined elements)E specific primer 2§18 )& (defined elements)dte], Y3t
genomic DNAR-9E AAY A ASEF = A st o] £ 9 7
F A o]t

A2 RAPD ¥4

7a g 39 9 lineEo] ois] 22k 557) 2 3579 UBC primer (10-mer
random primer)S°] HEHATE I 194 R w9} Zo] Sl
polymorphism2  &<13}7]7F w9 olgl Aot 55719) random primer FoljA] g
67]%¥to] polymorphic band® UEFROB], PCR 7|A7L BFAAY Algzxd (53
Tag polymerase)°] & wvich 2}7] 042 band scoring 43S YEMYQUL} A3
B 7Y AFE So1¥ FEAEo gAY Futey ZA9oE Laugm
THRAEOL it fHAR (locus)l A 710E RUAAE @) A
w75tk o& EW, 39 | Panel 2 (F4} RAPD)ol|A] A o] A}ttt
-l A %23 polymorphismo] = 9low, L =79l pando)
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Figure 1. Examples of RAPD products with 14 Nong-Woo watermelon and squash lines
described in Table 1. M indicate DNA size marker (A DNA/ EcoR 1 + Hind III) and numbers
indicate accession ID. Panel A. PCR products of 14 Nong-Wu watermelon lines with UBC
promoter #35 resolved in 1.5% agarose gel. All products are monomorphic. Panel B. Pcr
products of 14 Nong-Woo squash lines with UBC primer #19 resolved in 1.5% agarose gel. The
products are differently sized (polymorphic).

dominant typeX scoring®d F AT AAH KUY (F, s locusol A 9
heterogeneous3 alleles). 12vt F ol ALE-¥H primer 0] 83 ZZAE9 I7|8
of-83t] Zt lined scoring® W= AP o2-go] AU FH o]FE agarose
gel®l 22 resolution powerE £ 4 dedl, £4 bpAolE EZHo] FREY
Agn A3 & FHAAHEY dgHAAEC 7} linedlAd MZ nj5g
TEANES YAHstEA O digt wdo] dx gt P BAEL 7 lined
THEAEE WE elutiondte] FVINEE ENE AH, ANFZ ®o|sA e
d& K9 heterogeneousstti= AL A Bud 4+ Yo ARFHow
W WY W2 polymorphism leveld) ¥-oll, THHE- gparose gelol A Yx e
band resolution power™|&o] RAPD7|Y-& ©]-43 ‘'defined elements'e] 3ty 7}

ol #EEAG. FE AEE 52 resolution power® AYE 5% non-
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denaturing polyacrylamide gel& ©]-&3le] £ EAAR, FL  annealing
SEQGST)E A HFEF w|Eojy FEAEO 232 HEE band scoring
A s s A ot

7} lineoj Al BolF o ZE¥ bandE cloningdte] ¥4]st A3, B 790
Z& bandol A HAE  plasmidEo] A THE 97A9 L AYds AL wAd

AAE. & A9 lineol Fo)F band®] @INEE 7Fo2 OE lineEol
et AFEAE A LU o HA F2HE ‘incomplete digestion' 4o Z %
L A7)9] ‘heterogeneous PCR productsS A& = AT}, o]RL AojA
elution® &}te] RAPD band’t o8] 299 genomic DNAG|A FAld] HZ g
HEYE Yulste RL2A AFLP7IM 9 selective amplification (5 4] ujA<]
V64 & AEAHoZ FHe) At e RAPDZIHOl AUe dxolztn &
T AR

FAo)M 2AAE] AFE Aolxwt, HolF ZEZAEY cloning ¢ RAPD
polymorphic bandE 9] ‘defined elements'29] AF HE-LS 1 AWAJo] ofj& Ye
¥t ophle}l, WP STS-PCR primer2 L& genomic DNA A 4304 AR
A& 3k polymorphismo] At GAH = B4 I3 28U}

|

]

A3 AFLP

EER B dElME 2207 FE 3), B9EHE 4 lineZo)
daiM e F1270 2% (B 4)9sclective primer setS 2 AFLPE 4l A akch.
RAPD?| 7-9-9}= 9¥, standard sequencing gel2 ©]8-8l7] w9 informative
AFLP9] scoring H|@F A o]Fo]d 4 AU (F A3, ¥ A-4). 1)
RAPDOIA #Z¥ vis} o], F9 9 lineEolA polymorphic band®) Q&
Tbe)] wlgte] wlg W AEE R FHe & 21 primer Z$to)
% 85] 707§¢] polymorphic band (3.3 informative AFLPs per primer set; ¥ 3)&
Ao sl wal, e & 12709 primer 2L F 5t} 277704 polymorphic
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band (23.1 informative AFLPs per primer set; ¥ 4)& & = UA}. FH9
AFLPEE 52 ul§- 7% PCR products® ©] 5014 2127, polymorphic band¢]
Wi vl @3 (19 2).

Table 3. AFLP primer combinations generating polymorphic products among watermelon
cultivars tested after EcoRl/ Msel Enzyme digestion, distribution of AFLP markers’ primer
combination, and the number of AFLP markers converted into STS-PCR primer sets (WA-)

Primer Combination

3’-selective nucleotides Numbe.r of o
EcoRI Msel polymorphic bands
AAC CAG 5 ] =
AAG CAG 2 5 {00
ACA CAC 1 0 b
ACA CAT 3 " o
ACA CTG 1 I "
ACC CAA | . :
ACC CAC 5 ) 0
ACC CAG 1 ' :
ACC CAT y) 2 160
ACC CTT ) | o
ACG CAA 2 5 00
ACG CAC 2 5 00
ACG CTC 1 : 160
ACT CTA 4 4 i
ACT CTG 1 1 i
AGC CTA 4 i e
AGC CTT 1 . ;
AGG CAC 6 4 pu
AGG CAT 3 . 0
AAG CAA 5 3 60
ACA CTT 4 " .
Total 70 35
Average 33 17

* The number of primer sets displayed clear PCR product during replicated applications on F, lines
(Group II in Table 1). Conversion ratio is expressed with percent(%).
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Table 4. AFLP primer combinations generating polymorphic products among squash
cultivars tested after EcoRl/ Msel enzyme digestion, distribution of AFLP markers’
primer combination, and the number of AFLP markers converted into STS-PCR
primer sets (SA-)

Primer Combination Number of
3’-selective nucleotides polymorphic SA- (%)’
EcoRl Msel bands
AAC CTG 20 3 15
AAG CAT 21 3 14
ACA CAG 28 4 14
AAC CTA 27 2 7
ACG CAG 26 1 4
ACG CAT 24 4 16
ACG CTG 25 I 4
ACT CAT 26 1 4
ACT CTC 18 3 17
ACT CTT 24 3 12
AGC CAT 20 5 25
AGG CTG 18 3 17
Total 271 33
Average 23.1 2.8

* The number of primer sets displayed clear PCR product during replicated applications on
F, lines (Group II in Table 2). Conversion ratio is expressed with percent (%).

WEd sMbe wlg 52 WIER AFLPES] EZ£Z polymorphisme
HEPATE 2814 599 band screening data (B A-4)E AT W 1y 3004 &
T = Hek o), 14719 lineso] ERT 3709 groupd PAErI Qlow
polymorphic AFLP=°] group?t polymorphism& E @} 7 go] u] ¢ =on @
group UM E FuF AFLP AHEE (F A3)Y wlHAAE linezt w9
FAME Bode Z2e 4 4 ARk
7 informative AFLPES %714 E B4 Holge #gd Beg sk, 54
lineo] #7%3+¢ band elutiong A A5t} 2ul o) 749, % 771 line (line LD 1Y,
29, 39, 49, 69, 79 2 9ol Al bandS elutiondt$] 0.1 (B 1 3=x), 39e. z
671 lineol Al (line D 1'H, 29, 74, 8%, 9% 2 12) elution} 9l o} (X 2 =),
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0 1 12 13 Polymorphic
S .o ¢ ol

lll alleles
200bp —> = . _

W e el e P
W g no e e D) e B B oy
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"e
. wed PR '—165
"Iw-‘"‘"" .
155

Qﬁwummln

"l..—ug“ g

gl_ re 2. All Example of AFLP products of 14 Nong-Woo watermelon lines described
able 1. Polymorphism was detected by a primer combination, E-ACT/M-CTA (See
Table 3) and assigned with a number to each polymorphic band according to its
migration destance. Note the level of polymorphism is very low. AFLP products were
separated on a standard Sequencing Gel and visualized with Silver staining.
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SHtol A wAE  polymorphismA £/t B4 EUSolE BTsty, Fengs
A& 670 lineE WO R2E RE informative AFLPS R & 4 9ul: oA
299 AFLP sourcet 7 lineE§9 SNP#}i R7) 2uis 'Group'st #bo]o}is
A& AsHA <u@h, 22y olgd MYwtonE F¢ St lineEo] AFLP
AFolM Holi= linext XY AL AUWa}7] ojgle Wo) gy}, ojulx %

bt Aoz Ay, A2 A7) 95Hd, F, lineSe TEFRL 9
@ 7 %@ wjFe] AFLPA#e} 3139 AFLPADE wa@d o], 3139 data
qualityZ} %, vl F=oll u] &) Aw3] WojX|v], band scoringd] 7}5% AFLPEE
=3 AFH AT F} (personal communication). ¥ AFo)A o] 4upy )
oA vehd AFLP 429 Xol% o)sh 43 Sabet AES warh

A4 Sequencingg& F3¥ STS-PCR primer T4

RAPD % AFLP 7] ©ulX9 DNA (undefined elements)& whAO &
polymorphism& Q¥ + & RBAHA Wyo|c} o] F 71z 7| Ex3}e
Hol A& % MEE 5 F FEFALL 9% 99 Ao oA agy
Fol Y FAU A48 F Avk 2 A 2 G waA
HHAo] A28 F o Qe 54 FFo TR 44 #8484 g 4%
2 oFE, 2FNME JFHURO, L AdH o HAYR] B ¥e =
T AT AYEE Ry AP 1AE wgow PYrMEe 2oz F=
specific primerZ= ¢ FA & A =89},

T % 39 RAPDAIANE specific primerdAE Al 18 ol
ofrE® Ustel AwrHoz AASAE FUTh Fu L surelA 2z 27 @
3 primer EHE  FASIY  genomic DNAZ 28O0 Z  STS-PCRS
AR, 2 FE4Eo] vl g §U07) wEY A 6FolA sad
A8 FETo A& ARsR gon, B dTraMME )9 sk
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Table 5. STS-PCR primer sets converted from polymorphic AFLP bands of 6

Nong-Woo watermelon lines®

Primer Primer Sequence E>§p_" Used t;4
Name Forward (5'-3") Reverse (5°-3") (St‘)[zj S;f i?:esc

WA001 TTAACTAACTTAGCAAAA GAATTCAJ[ITGAGTTAGCC 175 O
WA002 TTAACTAAATCTTTAGGA  GAATTCAGCCAAGTCAAC 195

WA003 TTAACACAACCTCCAAAT  GAATTCACGCTGAATATG 240

WA004 TTAACACCATTCATTTCA  GAATTCACGTTACCAAAA 300

WA00S TTAACATAATGATTGCCC  GAATTCACACCAAGATAA 205 0
WA006 TTAACATAGGGTAGATTG GAATTCACCCGACCCGAT 185 0
WA007 TTAACTAGACGGGACTGT  GAATTCAGCATTCTAGCA 165

WAO08 TTAACTAGGTAGATACAA  GAATTCACTTGAACTGCA 170

WA009 TTAACAAAAAAAACGCAG GAATTCACGCAAAACTCG 210

WAO10 TTAACTAGAAGACAGTGC GAATTCAGCACTGACTAG 210 0
WAOI1  TTAACTCGCAAGCCCTCT  GAATTCACGGAGCTAACG 120 0
WAO12 TTAACATCATAATTACTT  GAATTCACAAAAGTTTAA 125

WAQI3 TTAACTTGGGTAGATTGA GAATTCACCCGACCCGAT 195 O
WAO14 TTAACACGAAGAAGGTGT GAATTCACGGAACATTCA 320 0
WAOIS TTAACAGAGTAACAAGCA GAATTCAACATAAACTAC 160 0
WAO16 TTAACACAGCCATTATTT  GAATTCACCTTTAGATCG 185

WAOI7 TTAACACAAAATGCATCA GAATTCAGGAGGCGTGGA 105

WAOI8 TTAACACGGTTGTACTAA GAATTCAGGGAAGCCGCA 140

WAO019 TTAACATCTAAGGACATC GAATTCACAGAAAATGAC 200

WA020 TTAACATGAAGAAGGTGT GAATTCACAGAACATTCA 270 O
WA021 TTAACAATAATATTGATG  GAATTCAAGTTCCAGTTA 210

WA022 TTAACAATAGACGAGCGA  GAATTCAAGCAATGATCT 150

WA023 TTAACTGGCAAGAAACCC  GAATTCACTTCCTATTCT 150

WA024 TTAACACCGCTGAAGGGA  GAATTCACAAACCTTCAA 100

WA025 TTAACTTACTGACCTCAA  GAATTCACAAGAGAAGGT 210

WA026 TTAACTGGCAAGAAACCC GAATTCACAACTCACCTT 190 O
WA027 TTAACACTAAAAGTGAGC GAATTCAGGGATGCCCTT 150 O
WA028 TTAACACAAAGGGATAAA  GAATTCACCCAATTTATG 190 0
WA029 TTAACATGGAGAAACACT GAATTCACCAAACGAAAA 200

WA030 TTAACAGTGATATAAAGA GAATTCAAGGACACAGTT 170

WA031 TTAACAGTGATATAAAGA GAATTCAAGGACACAGTT 90

WA032 TTAACAATAGATGAGCGG GAATTCAAGCAAAGACCT 150

WAO033 TTAACACAGGCACACTAA GAATTCAGGGAGAGATGG 110

WAO034 TTAACTAGCAAGAAACCC  GAATTCACTYCCTATTCC 165

WA035 TTAACTGGCAAGAAACCC GAATTCACTTCCTATTCT 170 O

35 Total 13 (37%)

?Six Nong-Woo lines were used for band isolation and sequencing (see table 1).

® Expected PCR band size estimated depend on the sequences of clones.
¢ Only the primer sets showing very good replicated PCR results were tested for 24 F, lines in
Table 1. The identified loci and allele types are described in Table A-4 and Table A-6.
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Table 6. STS-PCR primer sets converted from polymorphic AFLP bands of 4
Nong-Woo squash lines®

Primer ‘ Primer Sequence I:S):Ec" S(L:Jrzzc[i] 't204
Name Forward (5°-3°) Reverse (5°-3°) (bp) F, lines®
SAQ0T  TTAACATCCTA[JATTACT  GAATTCACGAATAGTGTT 210

SA002  TTAACATCCCCCACGAGT GAATTCACGAAACTGAGA 195 0
SA003 TTAACTGTATGGCATCAA GAATTCAACTAACTTGGG 150 0o
SA004 TTAACTGAGATTCGAATC GAATTCAACCAAATGGAA 140

SA005 TTAACATAGCCATAGCCG GAATTCAAGAATGCAGAA 175 6]
SA006 TTAACTCATAAGGTAGCA  GAATTCACTATCCTTTCA 215 0
SA007 TTAACATCGACAGCAGTG GAATTCACGCAGGACAGA 230 o
SA008 TTAACATCCCTTAGGATG GAATTCAAGAACAAAAAC 195

SA009 TTAACAGAGATCACAATG GAATTCACAAGCCTCCAT 130 o
SA0I0  TTAACTGACAAGCTTCTT  GAATTCAACCATTCAGGG 130 0
SA0I1  TTAACTTGGAAAATTCAA GAATTCACTTATCTGAAA 210

SA012  TTAACATGTCTTCCTCAG GAATTCAAGGGGAATCTA 200 0
SA013 TTAACATGATGTTTTGT GAATTCAGCTTTAGTAG 240 0
SA014 TTAACATGTCAAAGCAGC GAATTCAGCATTTATGTT 210

SAOI5  TTAACATCAATGACAGCA  GAATTCAGCTAAAACTGC 145 O
SA016 TTAACTGTAAGACGAAAC  GAATTCACGGTTGAGTCT 145 0]
SA017  TTAACATCGCTGCGACAG  GAATTCAGCAGCGATCCC 200 )
SA018 TTAACATTTACCAGACC GAATTCAGCTCTCCAGTC 295

SA019  TTAACAGGAAGCCTGAAA  GAATTCACAGTGTCTACC 180

SA020 TTAACAGCAATGACAGCA GAATTCACAGCTGCGACC 190

SA02I  TTAACAGAACCATGTGCA  GAATTCACAAAACTTCCA 300

SA022 TTAACATCCTAAATTACT GAATTCACGAATAGTGGT 190 0O
SA023  CACTCTCCCGTAAAGGTC  CTTTTACTCCCCCGAGAG 135

SA024  CTCTATCCGGACTTGCTG  GGAGAACCACATTCAAAG 145 0
SA025 CGCTGTAACAACTACAAC GATCAATGGACGAAGTTG 100 0]
SA026 GAAGCGTGGTGGTCAGCG AATGGTAAATACCTTCGG 160 0]
SA027  GGGTTGAGTCTCGGAGTG TGTAAGACGAAATGAAAG 190 0]
SA028 GTGTTAGAAAGTCAAGAC GGTAATGGTAATGTTCAG 200 0]
SA029 CCCAACCTAACCTTGATG CACACCTAAATGCAACTG 210 o
SA030  ACGTCGCAAGGTCGATTG  GCATGATTATATCTCGAG 140 0
SA03]  CCAAAGAAGGAAGCAAAG TCTCACACCACTGAAACG 160 0
SA032  CTAATAGACGCCTGTTGG  GATAGACCCTTCTCTTCG 310 0]
SA033  CAGAAATATTACAGAGCC CAGGTGATGAAAGCTTCC 190 0

33 Total 25 (78%)

*Four Nong-Woo lines were used for band isolation and sequencing (see table 2).

" Expected PCR band size estimated depend on the sequences of clones.
¢ Only the primer sets showing very good replicated PCR results were tested for 24 F, lines in Table 2.

The identified loci and allele types are described in Table A-5 and Table A-7.
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Informative AFLP2] specific primer 3oz Heho] 24 APr1yL A
gAd 70709 informative AFLPE ¥.5
A A=A &uhe] A Loes 7

3% 449 3galA 7] &Eklu
3l 43ha]  specific primer2 0 2 9]
informative AFLP©] standard sequencing geloll 4] ¥ 3 & R g]5o] JE3}7]7}
Golst R (1Y 3), AFLP A EE Aoz r Z23]) 91429 DNA markerE

AR = dokal wE A 3 groupol W WE X 9AR YEE F95HA

2% band® EAste ol

227711¢] informative AFLP 3 45700l tha]A] cloningg A %3+ th,
Aol A A3 A3

informative AFLPE 9|
4rato], shto] cloning AHEel ZAsE o2 colonyolA] plasmidE &3t

gy}l
A3 G AE Wad 49 98 A9 heterogencous AFLPZF =Tt (3
BN ES

AFLPs out of 10 informative AFLP-derived clones tested). L2\t & 7]A g ztol =
genomic

NEE
STS-PCRZE

B33 2 F&9 homologyE UENAY] wjEo] Sutel A Bl 4G 49
informative AFLPEL& £ FFo Hol&
DNAR-9JoA] 71AE A5 4% 4 gIfich 28122 43 AFLP clonedl Al &
4= N9 plasmidE Adeste] F7IMAL B4},
HAEA A ko] A 9ol 93t @ heterogeneous AFLP7}F WA ] 2] Fote),
THLE STS-PCRE AA8te] F%HAZ0] clone sized] H]Fo] o 43 37w}
FEAEE AMsl= B

gt
At specific primer 2F 02 HABAZ] F, DNA source line®] genomic DNAE
%t )

T4
Ay g2A JeAd Hy 3
As1stt, o2 7kA) AP @49 2F (band elution, AFLP specific primer set&
o] &g AFLPY] RAI%E, T-A cloning 5)& agisttlelx ¢t 08 specific primer
3o s A" AFLPY] W& Fup (35/70)0] Zub (33/45)00] s A
skt 38 ol E e ko AFLPOA A#H specific primerEo] A F oz
source. DNA line®] genomic DNAO] W8t STS-PCRo|A YF kgt ZE Al
ARBAE A& & F =, 54 informative AFLPE A35:7F 129
7

A7)A1E (highly repetitive sequences)ll A 7|18 A WlE o2 ALE 5 Y},
T8t lineEolA #EF informative AFLP & & 3579
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specific primer Z%& (& 3)o], 4t 24 337019 Z2FE (EF 4)o] FAHIY
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& ¥4 Y8l H71-E A" source DNA lineSd] thgh An= ¥ A-3
(FEh) 2 X A-4 (ZHh)o] AAHo] Qo sAHE ZEANE T7], 18a

primer sequenceE< X 5 (FHh) € ¥ 6 (Euhe] M5 PA o) g}, nE
informative AFLPO] ulgt 2z} lineE2 M¥AR = AFLP A& image file® A

#at] 7]&gk F, web siteo] AA3H ).

A
F3e T

As5d &

U] 21 9] genomic DNAZ R E] &< 5% polymorphism O &
RAPD 3 AFLP7IHS &% u gjsof & AL genotyping data©] dominant
FFEL 2 43 9 F, line9

markerg £ TAEYE Folth (Williams et al., 1990; Tomas et al., 1995; Becker et al.,
1995). ERE Fode gu € 3
FH3] AANHRAFN= ET83, RAPD ¥ AFLPY informative band scoring
S A8 FHs7|F oy Aok olE EW, A type allele?}
L A EFgAE
aa)7 5

=0y
Fi=
sHEYE AMAA, FolME band/l BE HEY wEle] o
band7} I A] (P, = Aa, P, = Aao]HA] F, = aa), & 9z 3+&o0| pandZ AU il
(P, = Aa, P, = aa®A] F,
T Aok

O T o .

data¥to. 2 &
ARNFA=E BFet FolAe vyehts g
oIt} (Botstein et al., 1980; Soller et al., 1983). o]# & A S& 3
bzt B E FARFNAN M2 GE qgadart &AggEs 71A doae
AMrgo]l 7Hs8lt) (heterogeneous alleles at a locus). Heterogeneousdt 4 A4S
B NMAZEY &4
54 &

= Ack. E]E informative band®] AW R Aol o]2-$ RAPD (Welsh et al.,
RAPD 4, 438h=
s

aid We RE dEddxse] ¥gE £ JES
DNAE AEE AMEate o] % W penotypingd] AAE 9L 4 on
ags) &
M, FFREY(E3 F)o) dominant typel R scoring H
informative band& gelol| A &lo] A9 E 153 AFLPE Al 4-8ts RAe A9
B FENE Hxe nug g

1990) Bt A dAY B3 Helg Ao s} AFLPY

27 Aok #aE ATt {2 AFLP product
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WAL 43 codominant type it scoringdli 7o) sjutEle] w1 HAA
Ee8mE dast slan allele ¥9AE AEE o = 9= mapping
population®] AL} #]8-0] 7158 (Castiglioni et al, 1999). Informative RAPD 9
AFLPSLEE] 2 ¢kl STS-PCR primer Z28-¢ 248 w9 FAFE 27 Aoy
L9k genotyping data’} 719 §X €)X PErte Holu) o= polymorphism <]
F-3T primer?}  annealing® 711} (RAPDS] #$), £& A&EAst <dAse
(AFLP] 7%) genomic DNA sequenceo] 3t ©Z3}7] mjg-oly, xj2& primer&
WA AEl FEAE F TG AdZo @7MALG o] gF ), o] R= g
°]4 RAPD W AFLPoJA ¥ polymorphic site”} o}1}7] wjE-o]c}, o}= ye
FER 27] genotypingd#7t AFAHAE AT dAedl, o= primer
annealing sites W A FHAL FEHE (EcoRIT Msel) ZHAM 2L 229 line
specific mutation©] 2 & o} 917) wE oz wriE o)

AFLPE 38to] #R1E A¥¥ informative marker data®t E o)A FA}®
FEALHE E AL part 1, 5% 9 line; ¥ A2 part 1; %9 3 line)S
Hasle] Adwlel A9AE Zod w¥sigod, RdYAR Fglo] L
markeri> & 4 A Z linezt EEP Ao thEgE AL Y S

% OWEe]l MR Yk Ag guisAw, d4H x4 80%E A5

oo B

d
coding region®l W}8}o] %<& polymorphismg R2o]E ‘junk DNA'Z} TjE o
informative marker & | A5 Z-§-¢ol] we Az 452t A2 genomic DNA
AAE EASY] B DNA markerS ESTERE, T2 SAzS coding &} =
active chromosome'3 MEH o & R F=A7t Eolrlm Qu} AFLPY
ok ol A ARSE EcoRIF Msel AaA ZFo] obd methylation
sensitiveQ]  Pst13} Msel A@AL ZFIL o] Lo gene coding region®ll A]
informative  AFLPE  #lslel= =¥o] o7 A7 o3 Sggucl
(Finnegan et al., 1998; Castiglinoi et al., 1999). ¥ AT X T DNA marker® &4 =}
AA, FE frAAE A B9 FHA Husty] YeM ¥Ee Aps
Wil om], Al 54 @ A 67X A3 AFAL}.

AR SERANE BY 299 S % 59y A4 RAPD o

- IO

AFLP 2556 QAo 443 5 9 DNA markerZ 7)'WslsE go= o
A

olggol AU A, = 9 fine oA g a FHNE 371
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band®  Elae ]3: ;‘:j‘ W& polymorphism LHERNER 9135
#43E A informative ba jf W olefh B4, o ohi}q S
AP FlogSH Sy SIS S v gj{.}ﬂ =
A7t S8 AAh AA ;q‘-*’ #29] polymorphism & :LEH; m)r-ls}oq specific
U e Thopa #;f%sWﬁkmmﬂgﬂgm aéha“gﬁzﬂé
FAAFLE] 253 pol g A &) 9] WMﬂiﬂq%lmm“&%%%
qA, sam EH%ﬂ—_ﬂr;")/rfnorphicfd» I, :&clo J8 EA e
R alﬂnformative bandSo] x| l&y;] ] wi9 ol R
ggo] ofF wWri wgt Qoi— 'DNA marker - phenotype'g—lodwrﬁcé% Hol&
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Hl 5 & FI}1=0l Defined elements =Y

Ad A4

H lineE & 7|2 AEEZ RAPD ¥ AFLP
g A Qo) Ml 7EA] BA Aol
19 Ak A, F¢FR lineEo] AlFolM F5HE £ 9 suto §43
G¥EE ol Ay dEY 5 AL AU7 st JRo|n, ExE 99z
% lineE 3k a4 Aol Wi ﬁiﬁ}‘:}% Aol o (53] by ),
AlA, 2] informative markerSo] 159 WHE A @G7]A AL RolE genomic
DNAdA 7115 A= 3 Folut

olg{g ¥AAE FHetn d4HQ DBE FEFF FAA ity Fuh
B9 F, FFEY 444 O AEE 2487 AaA, ol RSN
M ek 9 suk ZbzF 2470 F, line5 S R (K |, X 2). =3 59
T lineEolA B&E linezt FE9 $HH FAM e olye}l informative
AFLPOl A STS primer2g 089 W& HfgE uFd MEL primer2E{ S
F7bele Aol wigrAsivta wasisich RAPD 2 AFLPSF Zo] HA genome

L
_O_L
rir
=

oAl polymorphismg 2= A BulE 31%E polymorphic dtiir gER
T84 (locus)E A FAo] HAPHE specific primer ZFE o] L3te FA
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A 28351, Jarret WAFR R E] 4} SSR clone S 9] YA E S Fmwkgto),
EdYH FAo oJEsts A5H EFFTE WYY vEede MAsE)
At 714 o] A4# ¢l DNA markers EF7 JYelu: XA §AL A5
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zbolE BT, A A4A FL {-AAIE EA8lE= DNA (open reading frame)
FWH] A polymorphism& & F U, 'marker' 9 ‘gene' 712 linkage B 7|7}
AHEHA FE DNA markero] W8l A @3 43 FuUE FA d& F
Atte ol vk, 25 STS primer 2§12 Ok et al. (2000)2] <=3} EST clone
3} %uke] active chromosome enriched library clonedl| A §=7}2 gt 8l AR-g-3} ),

A|27d 8} retrotansposon semi-library 73} STS primer 7j& =

44

Retrotransposon<- &4} & genomeoll A tj§-#-& RFX| 8} transposable element &,
long terminal repeat (LTR)U -2 A 5= FARES] Al X0 Wt Gypsy
type} Copia type & T group2 2 A THEEHU, Gypsy type2 B2 1nFHE
T4 &3] F<Ha v} (Kumar and Bennetzen, 1999). Retrotransposon-
B8 3l E 7] AR E £F 429 genomic DNAKTH 4 %L evolutionary
rateE AYt}r), v FolE §F 2 Eo] Kol evolutionary rateol] H 9= A
Ho 22jzg o= AlddA HEAsEd =t el 2 copyEol AYE
A7)z A ®olst Ao]zb el DNA marker2A] retrotransposon©] AUi= w3
ST A E9 genomic DNA2 Hol AEnt} A %L evolutionary rated Ao,
SFAEY 74 FFEN JEUE A3 WHolHE9 oldtAl g WHolkE
HERIT = Aojth, HZo £olA fHez 2d A dE EFES
™y &3] genotypingdl 7] Y3 FHOE o] &5tax} 3= Amst A g}, B
ATFIE U Y A AdE0l I3 FS HFAWCE Holm Qg
Q3] DNA markerZ retrotransposon-like elements &2 5-€] & x &}l it A L8]},

Degenerate primerE ©]-&35t] =¥ F% line ' DNAS FHOF PCR
AABATE (E 1) % 12 kb ~ 2 kb Y972 PCRFEAHE 0] FlEHA 0w,
cloning3} il transformation® A AI3te] semi-libraryE TF%&%c} (& 33 53 39,

A2309) cloneE & UoFer Hesd FNAL B A, 1979
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¥ #Q]  retrotransposon-like element copys©°] 2el= At} Retreotransposon-like

o]

element®| 2} copyiio] RAPD ¥ AFLPZ #HQ® 5% S lineSg genomic

° Bolz Ag €A

)
&
(]

DNA 219 polymorphism HEWT} Ee& H$AHZ
glstz] 9fatel, ¢lvt 4719 clone sequence® 7] %2 STS-PCR primerE A 23} a1

'"WReT-' primer group 052 a3t} (K 7).

Table 7. STS-PCR primer sets converted from clones in watermelon retrotransposon
semilibrary *

Primer Primer  Sequence %chh
Namc Forward (5°-3") Reverse (5°-3°) (bp)

WReTI ACAATGCAAGGTCCAACCCC TATACTTACTGAGTCGGTCC 800

WReT2 AGTTATCATCCAAGCAAGCC AGTATTGCCTCGAACTCCCC 550

WReT3 TCAAGTAGATATGTGCCCAC GGGTGAAGTCTCTGTCGACC 1000

WReT4 GCTAAGTTCAGCAAGTGIGAG  TGCTGGCTTCTAATGTTCAGG 1200
4 Total

"Nong-Woo line 1 was used.
® Expected PCR band size estimated depend on the sequences of clones.

FAE 2 primer 2PE FLER $u lneSo] PCR WML zyL
248 #gstol, 249 specific primer 2 S0| unibandF B2 BE =0
J

T lineoll Al FHAMEO] AMEES 810tk (Z¥ 4 Panel A). SNPE &7) 93
oft] 7ol AFELE FELME APt polymorphisme 89l T

WA (L% 4 Panel B). %8 @ primer 23| target copy ¥ oy} copyE
Alol9] G1}:9] sequence homology®: 18t ThE copyZtX] ZEE sl A ko)
dste] FEAAEE AdArs Add & FFD  single copy dosage'E
Bikslz] 7l GolskAl Akt S copynE ZE57] YalM= z} primer

bt AA9 2=20& FopFolol sz, oA sl B Azl

L E oY Ao MFo)] £ule B o] 7)o dAEIEE M)
SRR Ay fdveld Holt: Resm WwstI, AHF 2470 F, line<)
FETEOE AR Gtk 2y g g9 ERTE P SaHdo Frs
FAs U FEEA AMEE ¢ Agol #Hksle), Fulold 4" FFs
FEENA B8 A o)Al AFE 4709} STS-PCR primer 25} & 3747 9
AdaLE Aeshz AdozE ANYG ZE 2L (1470) genotyping®
AL (C19] 4 Panel C). W2} A WReT-primer 23S A4 d4 Fo] ).
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SSR-PCR primer Z&3}2] $HA]
=2 5B SSRE ¥ gete

A34

et al. (1997} <49 genomic DNA clones

L, o] % 7719 SSR clone X2 ¥ primer &g A 5% o

A AANA -9 337 Fuk AYFEEL genotypingdt] #42 Zd Hxg
" 50719] 49 putative SSR
%, New Hampshire

Jarret
st
Z=u
JarretdFAF R FLE] w)ul g
= "IE3
o (CT),

clonets &
1)
AT (DNA source:=

CREb
AN AL
_%_

A&
0 . 1‘(
L~ ™ ol
|9 3379 SSR-PCR primer ¢S dAS5L cWM-
N
Gl cloneo.it Wal A on, 10712 SSREL (GA), typeo] Q.31, o x| = (ATT)
s
o=z

ol% 17719 SSRo] C& TI} urE
71

& &l

‘

clonet:
Midget). o]t <
primer group .5 {4 3}9iu),
° e
o]ATH (3£ 8). SSR libraryE FE3=ul AL AT New
717} o1ed9], 4 ¥ SSR-PCR primer=g
244

12

3
(CTC),, (TTA), %
_f':' _—'g—.__g_- 3;5]‘_‘1]_6
A testsbA = ®aPoy b F

¥l

Hampshire Midget
lineoll # %

DNA source

A5 (4 64)
ESToll MR- ¥ 2] STS-PCR primer 232 §HA

A4 2
#{+ Tsumuraetal. (1999) 2 Perry et al. (1999)& ¢cDNAYIA] 3' -UTR (untranslated
region) 11> upstream (translated region) %ol HlE] AYFHoz ko
GE2ASNP7L VleE e, olg ol §dud FL DNA marker® AHEE 5 IS
Aoletar walghulglo),
of Aol #tste], ¥ A7ZLE translation 9] (forward primer)?} 3-UTRES]
A stal, sttel primer 20 Z A}&3}q F,

(EDESE F 704709 ESTS HHsgon sag
FEA 998 FAASTH 1

%
(reverse primer)oll A1 Z}Z}primer
FE kel o] gss & st

F EEQ o)
H/1ME #A1& Fa) 3997) ESTE ] e Qe
53
NBS 25 U SNLES ?Iet 84 TAOINY 88/ 52



i

>

Fable 8. SSR-PCR primer sets converted from clones in watermelon simple sequence repeats library *

Primer Primer  Sequence Used to
Repeat screen 24
Name Forward (5°-3") Reverse (5'-3") F, lines®
WMO0O01 CACCCTCCTCCAGTTGTCATTCG AAGGTCAGCAAAGCGGCATAGG (C)y 0
WMO002 GCCTTTGAAAGAGAGTTGCTCG GCGCGTCCCTTTTTACCA (GA),5 0
WMO003 CGCGCGTGAGGACCCTATA AGCAATTGATTGAGGCGGTTCT (CT)s 0
WMO004 ACCCTCGCTGCTGTTATTCA TGTCCCACCCAACATTTCATT (ATT), (CT)yy
WMO005 GAGGCGGAGGAGTTGAGAG ACAAAACAACGAAACCCATAGC (CThs 0
WM006 TTCTGCTCAGTTTCTTCCTAAT CATCCTCAAAAAAAGGCTAAG (CTHs 0
WMO007 CTTTTTCTTCTGATTTGACTGG ACTGTTTATCCCGACTTCACTA (GA) 0
WMO008 GATCCATTTGAGAGCAATAAC CTAACCAAGATGATAAGACGG (CTY,
WMO009 GGAATTCGGTACCCCGGGTTC CATCCAACGCGTTGGGAGCTC (CThe
WMOL0 CGGAAACTTACTCGTCTTTG GGAAGACGTTAATGATATAC (GA)o 0
WMOL | GCCTTTGAAAGAGAGTTGCTC CCAAGCTTATCGATAGTTGCG (GA))s
WMO12 CAAGATTGGGTTGGAATGAGC GTCTAGTTACTCAACTGCCAC (T'CT);, (CT) (0]
WMO013 CCCTACTCATACTCACTCTTC GACTGTITATCCCGACTTCAC CTw 0
WMO14 CATAGTGGGCAGCGGGGGCAG CGTTGGGAGCTCTCCGGATCC (GA) (0]
WMOI5 GGAATTTGAAAGGGGTAATCGG CTTTTTCTTTCCCAATCCCCAC (GA);, (GA), (0]
WMO16 GCTCTTCCCAAGTTATGGATAAG GGTGGGTACCCCACCCAAGAC €T O
WMO17 GAGGGTGAAGTCCCTTTCTTG GGGAGCTCTCCGGATCCAAGC (CTh,
WMO18 CCCATTATTGTCCCATAGAC GTGTTTGTGATGTGCAAATTGC [(CT), TCL(CT), 0
WMO019 CCATTCGATGCGTAACTGTCAG CTCCACTTGGCTCCTTGACC (GA), 0
WMO020 CAGTTTCACTCCCAACTCTCC CATTGCATCAGGCAAAAGAATCG CT), 0
WMO021 CTGTGCTGTGCAGTTGATGAG CCTCTGTACTCITCTACACTG (GA), 0
WMO022 GTTCGAAATCGAGTCTCGCTC GGAGCTCTCCGGATCCAAGC (CT)y 0
WMO023 CAGGGACGATAGCTTTCACG CCCGGATATTTCATTGTATCC (TTA),
WMO024 CAGATGGAAATCAAAGAAGGC GAACCAAGTGAAATAGCGCTC (CT)y
WMO025 CCGGGTTCGAAATCGAATGC CATCATATCTGCAGTACCAACG (GA)y,
wMO026 CCCGGGTTCGAAATCGAAGG GTGAGTTCTCGTTGAGAGTTG (CT)y
WMO027 CTCACTACAACTTGAGGGTGC CCCAAGAACCATATGATTGGC (GA),
WMO028 CACCATGCAAAGTCGTCACAG CTCATCACCACGTATTTCCTG (GAA),,
WMO029 GGTTCGAAATCGAGTTGCAG GCTCTTCTCAGCTGGCACAG (CT),, (CT), (6]
WMO030 GTCCGACGCCTTATCCACTAC CCGAAACATGCAGCAGTAACG (TTA), (0]
WMO31 CGTGAAGTTCGCTCAGGAGC CACAAATATCAGCAGAGTAATCC (TTA) O
WMO032 GTGGGTTTGGGAATCTGATTG CTCAACCAAATCICAGACCTC (CTT)5 0
WMO033 CGGGACGAAGGACACCACTC CATCCAACGCGTTGGGAGCTC (CT),
33 Total 21 (64%)

" Analyzed clone sequences were friendly offered by Jarret et al.(1997)
> Only the primer sets showing very good replicated PCR results were tested for 24 F, lines in Table 1.

The identified loci and allele types are described in Table A-4 and Table A-6.
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9] AR Mg RS &91Ekelt; (Ok et al, 2000). ©] 399709 ESTE S
STS-PCR primer %%} A& g A&z MASFQL. ESTEANS Yutzyoz
clone?| 5%yl A ]ME #A& HABER, 3' UTR regionol thslA F714 <
UM e WAL AAsleder R AR oz 70789 3 UTR E7IAMES
#1380 STS-PCR primerE FA3Ich 4" 2 primer =S sl9 EST
cloneoll 2| -&3te] &gt F7]9] FEAE0 AAHEANE #AsAT F 5170
EST clone®] PCROJA] ¥& & FEiHZo] MAHAJT (51/70 = 3% EE). ol g%
3" UTRY 471AE ¥4& sZut) ojg)go] Wek=d), ol= Tag polymerase7}
A7} ol WHEHI: poly-A taild Wl A& AYrstop &7 WEY Ao
HHE A

T 51709 EST&XE] Age STS-PCR primer Z3ES 'WE- groupl &
TH#8H5L, Table 99 LM & primer sequenceS A AIEHGTE Al Uu A
330047119] ESTHEo] & 3'UTRregion E71A G 540 A& A8 Fo) ok

mlo

A)5°d %4}t active genome region-enriched semi-library®] %3} STS

primer A

FH gy EST/F iR G sdoAME cDNA libraryE 7%3}3L
ESTE AAlSH: vjdlol, nt& genomic DNAOIAIF-E] #HAE codingdlil Sl
o1& gl o8 Bz AE3lQth Active genomeo] ik EE
A coding F-919F ¥R L junk DNAYIAMY 2 ZolH F shie
methylation +-5-8k31 X318 311t} (Bird et al., 1985; Boyes and Bird, 1991). Active
genome methylation®] o] x| &) w&oll, methylationo] sensitivedt
AgaiE AHEEE o] RAVG Haxoz Aad = U AYYE9
functional gene upstreamo] A = £3] 'CpG island'tE= WHEZF F7)Ado) &4 5}y,
junk DNA -919] 'CpG' island= ILEE methylationH o e Zo] BHFH o}
AR A3 Hpall¥: 'CCGG'E 4] 8Hi=methylation sensitive enzyme 2.2 o] A|g-& A
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Table 9. STS-PCR primer sets converted from watermelon EST clones *

Primer Primer _ Sequence 'l‘Jscd t§4
Name Forward (5'-3") Reverse (5'-3") Slfrffn'zg,,
 lines
WEQ001 CTGCAATTTTGCTGTTGC TAAGCATAGCCAAAGGGA
WE002 GAAGACGAGTATCGCGGC TTCCTCCTCATCTTCCCG
WE003 CCTCCCTCGGTCATCTTC ATGATGGCGCTCTCCTTC
WE004 TCTTCCAACGCGACATTG GGGCACACTGTCTTGACC O
WLEQ05 TCGAGCGTTTGACTCGTG CGGCACCAGGAATCACTA O
WEQ06 CGTTCCTCCCAACGAGAC AGCGATGCCGACTAGAGG
WEQQ7 TTCTCTTCCATTTTGGCC TCGATTTGGCTCGTCTCC
WE008 CACTAGCCAAAGGCAGCA ATTCCCCICAGCAATGGG O
WIEQ009 TCTTTGGCCATGTCCTTC TAACCGCCACTTCCGCTA
WE010 GCCAATGTCACCACCCTC GCCGACTTCAAACGAATG (0]
WEOI1 AAGAGCAACCAAGGATAACG GCTAGTAAAGAAGGAGACGG
WEO012 ACATTAACCCGGCAGTGAC CCCAATCTCAACACAAATC
WEO013 CACTTATGGCCACCTCTGC GTGAGATGCTTAAGTGTGG 0
WEO14 AGATGGTTCTAATGCTAG CATTAACAAGCAGCGGAG 0
WEO15 GAGAATTGCCAAGTGCAAG CICTGATTCATCCTCATAC
WEQ16 CAGCTGGTTATGACTTCGAC GAATATGACCCCCAAGATAC 0
WEO17 CTTCGCAAATGGCAACCTC GAACACAAAGTACAGTCTG
WEO018 CACAAGCCICTTTGAAGGTC GCATTCAATATTTCCTACTG (6]
WEQ19 CTTCATCTTCTCTTCAGGCC CAAACCCCATCCCATTCCTC
WE020 GACATTGATGCTAATGGC TTCAACACCAAGTGATTC 0
WEO021 GTGCTATACTCTCACTAGC GAAGCCCTTTCAAGAACTG
WE022 GATGATCGAGGTGGTGCTG GATATCACCGAACATGCAG
WE023 CAGGGATCCGAACAATACGTC CAGAGAACTCTAGTCTACGAC
WE024 GCTTCACACACTTATGGCCAC GATTTCACTGCAGGAAGTTTC 0
WEQ025 CTAGTCAAGTGAGTGATGGTG ACACATTTATGTCCCTCCATC
WEQ26 CGAGGGCTCCAGTGATATATC GCATCCTCTCTATTCCAGGTC 0
WEQ27 CAACATGTCTGAAGAATCTGC GAGTTGCAAATGTAGAAATGC )
WE028 GACAGAATCGAGGCAATGCCG ACCAAATTATTAACGAACAAG )
WE029 CTATCAATCAGCTATTGACTG AGCGAAATGATTAGTTGATTC
WE030 CTTGAGGAACGGCGTTGATGC ATTCGTAGAACATAATAAGAG
WEO031 CTGCCGGTCTCGAGCTTAATG CITTAAAGAGACCAATGGCCC (6]
WLE032 TGACGTCACAACAGGCGTTGC CAGACTTATTCGACCAAGCAC O
WEQ033 GATTCAAGTTGGGGTCTTCTC CAATACAAAACCCCAACACAG ¢)
WEO034 GATGAGCTTCTCTCGGATICG GCACTCACCAGAACATCTCCC 6]
WEO035 CAAATGGCAACCTCCGTCATC GATGAGATTACTGGGCCA
WEQ036 CTTCTCCTGTATGGGAGCTGC GATCCGTGTGGTACAGCAATC 0
WLE037 CAGCTGATTCACTAGCTGATC CCGAAACAACTTCAGTTGAGC
WE038 GTGATGGCTTCGAAGCGGATC CGAGCAGCGTTTTTCAGGAGG
WI:039 CAACATGTCTTTCGAGGTAGC GCAAACACTAAACAGACATGG 0]
WE040 CTGTTGAAGGAAGTTCAAAGC GACACTTATAAAGTAAGATGC 0]
WI041 CGATGGCGTACAAGGTGACTC GAGATATCATCATCATCAAGC 0
WE042 CAAGATCCAGGACAAAGAAGG CAATGCACCATTCGGATCTTC 0]
WEQ043 GTCCGAGGCGACTTCAAGTTC GTTAGCCCCACATGAACATTG O
WE044 CTCGGTGGGGTCTTGCATTCC GAATTCACAATGAGAGGAGTC 0
WE045 GGTGATGAGACTGGAATGATC GTCATCTGATGATAGTTCAAG
WI046 GGCCTCCAACTCCTGAAGGAC TACATTACATATCAATCCCTC 0
WE047 CCTGCGGATAATCTTGTCTCC CCAATCAATTACACACGAACC
WE048 ACATGTAGTGGTGATGATTAC GATTATCATTCACATCTTACC (6]
WE049  CTTGTGCCGATTTCCTTCGAGC GTITCGAACAGTCACATAAGAGAG
WEO050 TCCTCTCTTTCTGTCCACGCC CCAATCTCCACACATAAACCC 0
WEO0S51 TGCCGATTATCGCTGAAATCG CACGTGCTAAAACCGCTCATC O
51 Total 28 (55%)

23’ UTR regions of the the EST clones that reported by OK et al.(2000) were additionally sequenced.

® Only the primer sets showing very good replicated PCR results were tested for 24 Fy lines in Table 1.
The identified loci and allele types are described in Table A-4 and Table A-6.
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/2 HAd o] &3&qy,
FFFN N 1 line®] genomic DNAS A8 2 AHEsle] A 34 sd

o

Aol Al Mgk JM00L active genome regiond] EE g libraryE TF&3519t).
A W A wrhs A colonyst BALAL; (F 30097)). FH o]em=
methylation insensitive?l EcoRIO] Hpall9} 74 Ae)8}l7] wl&o] DNAZ =

AR eAg wadsy)7 2asts As Adgae] osg azgsE B ¢
AL Aol 1AHoz 3679 colonyE HEst] HrAMLE ENFn

GenBankoll §71M A& gk A, 1574 cloneo] on] B A 2FojA Ry
Hol iz Fdate] AR EAL AW 5 Ak Yo 20709 ArAAe
'unknown’ ©] 7]\t (157}), chloroplast genome (67)o1A G- Aotk 1570
primer®£§S& 5% 24} line 1M genomic DNAS| & &3] PCRE AlA]& a3}
RS ETEC] ddd FEAES AXNSUACY. Primer 23S gt

AAMLE 100 2/l Aok @A, YoIA colonySol dslA Q7)Ad

4 Y putative gene region sequence G2 A& WEEm Q= Z o)},

Table 10. STS-PCR primer sets converted from clones in squash active genome semi-library ®

Primer Primer Sequence Exp.

Name Forward (5°-3") Reverse (5°-37) Size(bp)
SGmo0! TGCATAGACTGCACTCTCATAT GTTGATCCCTATAATGGTTTGA 150
SGmo03 TAATAACGAACTTGCAAAATGA AGAGATCGAGCTTCAAGAAATA 370
SGmO05 AATTCAGAAACCCTAATTTTGG GTACCGTCCGATTAAGTACAAA 430
SGm006 ACAAAAATACTTGTATGCAGCA TTCTAGATGTGGGATTTCGTTA 360
SGm008 ATTGTATACGTCAI'TACGTCCG GAGAGATCGAGCTTCAAGAAAT 430
SGmO1 | CTTTTCGTGAAAAAATACCAATT CCAAAGAATCGATCTTTCTTTTA 490
SGmo18 CACGAGATAACCTTCTTTTCTTC TGGCATCTTTAGGTAAGTACTCC 450
SGmO19 TTTCTTTTAAGTTTCTTTCTCGG GTTCATTTCCAGTTCAAAAGATC 140
SGm021 TATTAGATACACACCCCATTTGA GATGCTCTAACCTCTGAGCTAAG 240
SGm022  TTCTAAGTCACGAGCAAGAATAA TCTACGACCATTCATTATTCTGA 170

SGm024 TATCTCGGGATACCACCTAAATA GTATGTAAGCTGTGTATCTGGGA 250

SGm028  ACCTTGTTTAATCAGTCAAAGGT CGAGTTAGTTCAATCAATCCATA 330

SGm031 GAAGTAATGTTAATGTGTGTGGC TTTGACCTCTTTTACCTACCTGT 150

SGm035  CATTTATAAATCACAGGCTGAAA TTTTCAACAAAATCATCACGTAG 400

SGm036 _TCCCCTCAACTATTATTGAAAAA GTCGCCTTTGGTAGAGTTATTAC 330
15 Total

*Nong-Woo line | was used.

® Expected PCR band size estimated depend on the sequences of clones.

* Only the primer sets showing very good replicated PCR results were tested for 24 F, lines in
Table 1. The identified loci and allele types are described in Table A-5 and Table A-7.
All primer sets were used to screen 24 F, lines.
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Informative AFLPE5-8] A $-3+ STS-PCR primer 2331}, 71308 o2 71x)
defined elements2 5-E] ¥ et SSR- % STS-PCR primer2 3L R &), 4t
DNAZHE HFH primer 2FOZE WA-group (357) 23, WReT-group (471
&%), WM-group (337 %), 223 WE-group (517} 2% 5 % 1237] 23 o)
GHEUT. 9 DNAZRE A9 primer TFOZE SA-group 337] 23 o
SGm-group (157} &2 F 487] Z3o| Fr Y}
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Kl 6 & Specific allele taggingS S8 F, =
=40 2 L IF

AE A A

W AtAkEo]l  gEuvEtel A AuiEe o8 FE9 EFFEL DNA
marker& o]88le] FE-atiA =¥t 79 EE ATFES G4 A4
Fol Al polymorphisme #a38lEd F#Hsd (RAPD, AFLP), #HIdo=
microsatellite®] copy numbere] A% FFFE 9 EAE AEsta Joy
(Beridze, 1986; Hamann et al., 1995; Georges et al., 1991; Stallings et al.,
1991; Winberg el al, 1993; Zhou et al, 1995), ¥ 7§19 H7]xtolo] &%
polymorphic alleled& shustyl H&s] FEsta nwsy] fsAe A5
wero]l Mdxlolof v}, At o: nlw¥ polymorphisme] wZo] Lo]st
BAFEn SuFEe] F43 aA0g FAzsed axAY, IuU EFE
B84 (comparative analysis) TF oJ4¢Y FAZo|n FHAQ FEEFES
$1% DNA marker?] #48-714& A|AaHA = £33

Adgk ool A9 polymorphism& stube] fratatel A ojz) A9 Aol g
U fl4F 2 A} & (heterogencous  alleles)e] EAgcteE AL 9§,
Polymorphismo] MAENE W, oW Fazgd FHae ov oy
TrAAHESAE 7 AJAA digk F gt o] APHx] Fowd, zt
FFol AYE 5 dldGdae S48 71 5o gk 2% Be DNA
markergo] MiuHAFelE EFsn FTIEX oziAY AL, AFAE
sl A% w¥o RHRTE polymorphisme HAW FFH iz
(locus)= Alvlz @e)shx] Zatglgol A=A & 4 AR

TodelAE B ERFEE B @A, 53 fAARE 949
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1ejstr] e 2 hx BA4d e A A, 2 polymorphism
REZA] 'defined elements', &, H7|A 4840 988 DNAZRE ®ozl
specific primer &%-& o] 8@}, £, specific primer 23tol] 93] EAH=
A FAAFEL BEHEHE FEZE WAl monomorphism& MoE
A2 2719 A primer 239 o8& ol WAEY, A% g
Fol Og AEACl olsgel fES @ AW, PCRUSZU
stringency& A8 e primer2goz= & Ao S
EXEE 7Lz gt v A8 s FEAE] UAE Wi MEAdYe
Fotel gl UAl, PCREFAIES 5 ¢ Av|o) g FEo] 758k
A& A AVAAE o]8ld AAH SNPE Hoe] =iy Falo] ojm
aol 3 dehE oW m7)9) Abgo] st Qe o] ek Auter Ang
7158, AEHOR specific primer E3L ol &3l JpEHQ HRARHES
fA8haL, 5 foAAge disl 4 EFoX Felde d¥ SRS
TAREE AYste] RuHolUME FAHQ DBE FHate Ao

SR 0],

N

off i

Hr oH

A274 Specific primer Z3E2] Mg

Defined elements™ 7B HEE primer2FEL F, EFE] 2 &3l7)0 A,
el FHARE EASRoH, o fAARE EASHEE A
BAH=A diad A4E 94 AAsA olF A48t 7 primerz g 49}
R EMF FFE F 8L Jd4os AFste] A 3% 63 18 2 239N
71€d WYoR PCR WS AA&D, FZTAES AT o3 ‘primer
set pre-screening' ¥ 5, 6, 8, 9, 109 AAE 1717] primer ZF (=49} 1237, s}
4870l HajM QAABRAE 2Y 5o)A mi= uks} o), shte] FEABUS
Agste 2EE N Agsda, Y Mg 4709 F, EFAAN ZFEANE0
TEEA ¥ B9 (2™ 590X WE047, WE049, SA004; B8 HAR 47)
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FFo10le FFolAMi: FELEO) FolE F% UL) major bandE T3
TEY ¢ AL Al wWe FEMEL QM =TS F, EE EA4
288X FA). Primer 2 pre-screening A, Fube 627) 2ela Eube

40709 primer ZFo] RE F, EF (XE 1 2 E )59 'line specific allele
analysis'& ]3] 7 =] ¢}

A B

WE046 WE047 WE048 WE049 WE050 WE0S51  SA002 SA003 SA004 SA005 SA006 SA007

Figure 5. Example of specific primer screening with randomly selected 4 F, lines. All STS-
and SSR- primer sets listed in Table 5 ~ Tablel0 were tested to confirm that only major
reproducible bands for each primer sets. Panel A, Screening of WE- primer group. Panel B.
Screening of SA- primer group. Total 123 and 48 specific primer sets were screened for

watermelon F, lines and squash F, lines, respectively.

==

Tyt 2471 F, £F & E457] 989 WEgroup2 3578 2§ F 137
2ol AAd ki (37%, E 5), WM-group 3371 2% F 217) (64%, E8),
1231 WE-group S17) 2% 2871 (55%, ¥ 97} AAHAS. 39 247) F,
FTE 437 A3 primer 2HLEE SA-groupd 3370 3§ F 250 =¥
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(78%)°] AAHHAIL (X 6), SGm-group> 157] 237 EF7 4353 FZAE
HRAG (3 10). WA-groupe B2 PCR MEFEE AAsAAR FR7F major
band7} Q12| GolA @ ZFPEE ALAAT I o]fFEZE Al 3FANE
AFERRO]l, HEES informative AFLPEO) 1159 WIEAS XUE genomic
DNAF-9ol Al Z|RIE %A 7] W& Roz Al wbde]  SA-groupU] o]
252 WaE ARG PCR FEHAES ANsIon, o8 A FAARE
Al EA e Al E Aol d5 At Btk WM-grouwp ZF F
64% Rto] HAGE ol 9FF 49 (New Hampshire Midget)oll Al 4%
WNMLE 71E2s BAE primer2o]l HAH o2 ddBAd e FWFo)
45307 WEoe wadn), ZE active genomel BB E HEF Yl & 2=
A& WE-groupt} SGm-groupZtoll M= MAH primer Z2g<] H&o] ztzt 55% 2
100%% A ztolg KAL) ofefgt Zo]i= genomic DNA sequenceS ulF2
o]-838t&  SGm-groupt=  ©E], WE-group splicing¥ 2] mRNA sequence
o] &Fol wE Aolgti B = YA A WE-group el primer ZIHE
Ul#-& EST clone sequence® Z7E 3§ oSAHT AN 4 ZEAE
B8R o™ (29 5 Panel A), TEAES] 377} 242 background band?} B0l

TAEAAT,

rlo

tlo

A3d kB, EF9149 SSR #AAF £4

1 79 lineE (X DoAY RAPD € AFLP #43} retrotransposon-
like elementsol] d ¥A4& F3 FAHYY I=g Y28 §47 ozt
A FH FHAAM FHE F, FEBAME oz Axz JehtEAs
HqEsch ol Hdtd WM-group¥ primer 2% (simple sequence repeat
flanking primer set)& 247} ¥ F, FFo] $A¥oz gyt PCR
AEE 37 3 7HA typeoE FEHUT (Y 6 Panel A),
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WMO15

-y
B3 s kb b oy is
V Nosuu. Busanl . un .o

Standard DNA sequencing Gel
silver-stained

LR

N T T T T

WMO018

Figure 6. Examples of microsatellite polymorphism among 24 watermelon F, lines in Table

1

- Panel A. PCR products were resolved on a 5% non-denaturing polyacrylamide gel having
about 5 bp resolution power and detected by EtBr staining. Panel B. Standard DNA
sequencing gel was used to find additional polymorphism owing to the increased resolution
power and visualized with silver-staining. Multiple loading was used to save time and lavor.
Primer ser WMO18 detected two different loci on which one locus was scored dominantly
and the other locus was scored codominantly. Unclear polymorphism at locus WAZ003 on a
5% non-denaturing gel is clearly revealed on a standard DNA sequencing gel. Otherwise,

locus WM018 contains only one type of allele (monomorphic) among 24 F, lines tested.

Primer %3 WMO15014] 3.oly= wtel 7Ho] codominant typel. @ scoring
3= polymorphic locus (helerogeneous allele = 50 bp, 60 bp)7} &= A,
5 vt polymorphic locus(WMO015-160bp)7t A &= 299 dominant type),
AR WM0032)  A$-X4%  $R/E  codominant type?] polymorphismo]
AAW: 49, ava $A3E WMO183 3 monomorphic locus?t EA HE
4-9-0]t}. 5% nondenaturing polyarcylamide gel’d°lA monomorphismo.&.
#4gd PCR AHEE3) polymorphismo] $4418] TRE2 &= PCR A& ge
UFA] standard scquencing gel& ©]-&3ta] M85t (2% 6 Panel B).

2171 primer®3h% o8&t 3170 Z7] & #7]9 PCR $F A& (W

AR ES XX 8T (E A-5 Part 1). 87] band= monomorphic loci®l o,
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197} band¥ dominant type®] polymorphismo] @ Az ER
¥EEAi, & 4719 bandE0] codominani typel. scoring® 1t} (2719
A AkE WM003sh WMO18), & 7hA 8718 3e fdAa WMO15-160bpe]
Z+A% flanking primer =30l AFs SSR Ho|= AP =dE
codominant type©] o}d dominant type & polymorphismo] ¥z E& A<l
(189 6 Panel A), B 6719 f-dA2 (WM002-300bp + 250bp, WMOOG-
380bp, WMO013-140bp, WMO16-70bp, WMO019-190bp, Z28]32 WMO031-
140bp)ell = LAEHAYT (B A-5 Part 1 #31). olglg @ALE SSR-
PCRAM = FAHY ¥y =& A9Ydx= B7stw 8 779 SSR
222459 polymorphisme] dominant type®.% scoring® o] f-&, SSR-PCR
primer2%o] = FRtEFse AdAdBA UE AN U@ FHo)y
HEolgta gk wekd 19709 dominant typelE scoring ¥ & Az}
T 77 SSR fraAFeln, uUrx 124 fdAaE SSRel ok primer
el @71Mgel fAMR e genomic DNA 8 EAG Hom
gA s At

217] SSR-PCR primer %8 o]-&3] Fu| 247) 44} F, EFZo] Mol sSR
polymorphism& AF & A3, 2t HaaAels FEE= SSR Y PgAxe] )
270 ol¥em HAHE A9E ARsTE AL B ), U Aaus u
F, $35€ A383d +% oides =x9 $A¥ #FPYL HAugm
HEAAY. o= WReT-group® primer 20| 59 $ut jineSo) A49 Az}
(A 5% 274, 29 4)%Narret et al.(1997)0) 337 $IE Futso] ge] @ 770 ¢
SSR xS HAlste] 337] ¥F EEEZ @98 genotypingsti 43
ol AxE FAY T UAUY Ao uFo] B ) oL H ey,

Microsatellite7} X.0]= 31%2] polymorphism®] €914 iAo}l 7x)
B urE A AR Xy, AHCRZ DNA polymeraser} FHA WHE
AL Y copyTE FE A4t oA 7195 = Holaba g ol
$kth Saghai Maroof et al.(1994)2 B #ZFo|d Mo Ez FaAlc o} Al 3ol
Fooftig AstFste] @& DNAE FAME 23}, Azt SSR locigo] ke
T&9 polymorphism& Bltle A& PR o8 HoZ mFo] B
W, FF9 TESE 9% BExo2 SSR FHAAS o)L AHe E}F 3},
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2l 7)3E gkl Agsln A 54 39 EA ¥ weg 3o
8= DNA markeriAliz @9elx] ¥acn gedHcy Hgo FEZLS
EHFEY gl oAHA  AEolr] wEe], Fbpe FEAE
azjalols o4 WY FAAEL scoring slob = 71&He ENA &
Y AR o] FAA FEHY Aol FEY wHo ol Fr YL
Rog Ata g,
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T Fy F350 didlAle WA-group oA 137 28 (E 5)0],
WE-groupol*i= 287 primer 2% (¥ 9)o] HgHYon, su F, EFE4|
a4 SA-groupol Al 257) primer Z¥ (E 6), 28 i SGm-groupd] A=
157) primer Z% (X 10)0] Ztzt #L=ol, A 3F 62 23 oA 7=
Wi 0 8 touch-down PCRE A A3},

I 7oA Bliz wpe} 3Fo] PCR AHBEL FA 41 f¥oz TR
AN, Blte] BASAME dyFAzE T FAAFNA
1A & e 49 (monomorphism; Panel A, WAO06-180bp locus), £,
TR codominat type2EA] frAAF A polymorphismo] Q%=

(Panel B, SAO33 locus®] 130bp allele 9} <120bp + weak 130bp + 50bp>7}

£ B!

FAAE @

g7 eRE  allele), A, 39 primer Z3Fo] e SAXRE
HA8AA  dominant typel.#® polymorphisme] #QEE A% (Panel C,
WEO14 locus), wkx¥to 2  3ute primer Zgd 93 F 7 o]A9]
TR EAE A M2 8 scoring AHE BY o (Panel D, WE027~

1600bp locus2} olg)gt 47}%]

groupol Al w}EkkA] &

WIE027-650bp locus) 5o]t}. g WM-
FAH[AG (2 6). ;E Y FAAES
FA o) AHE¥ primer Z§olE T FEAE F7|8 o]43ld FEFIT)

T=
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SA033

Squash F, lines
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Figure 7. (To be continued)
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Figure 7. ( To be continued)
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Figure 7. (continued) Examples of amplification products of specific primer sets described
in Table 5, 6, 8, 9, and 10. Productions of amplification using each primer set were resolved
in a 5% non-denaturing polyacrylamide gel to increase the resolution power and stained with
EtBr. Only one type of 100 bp size marker (M; Promega, USA) was used in every gel to
estimate the size(s) of detected locus (loci) and allele(s) more reliably across gels. Panel A.
Primer set WA006 detected one monomorphic locus in 24 watermelon F, lines and be
restricted by 4 endonucleases (Rsal, Hinfl, Haelll, and Alul) later to find possible additional
polymorphism which latent within the primer binding sites. Panel B. The amplified products
of primer set SA033 display two types of alleles scored codominantly. Panel C. Result of
primer set WEQ14. Note while most lines produced very clear and strong amplified product
(700bp), watermelon F, 1.D 2, 3, and 9 did not show any amplified product (null allele). The
PCR products were also restricted with 4 endonucleases mentioned above. Panel D. Primer
set WA027 amplified two different loci resolved by their amplified sizes. Note the present
and absent scoring were exactly identical to each other locus, presumably derived from
highly repetitive sequences. Some other primer sets also detected additional locus (loci) but
scoring data were different to each other. These four general ‘types’ of PCR amplification
products with 167 specific primer sets (WA- , SA-, WE- , WM- | and SGm- groups) were
commonly observed.

T ¢ WM-groupd) Zd7tA @) smejdvid, 6270 primer Z3o)
4&50o] 91719 PCR FEAEEO gQHdon] (B A-5 Part 1), °o|F 9/l&
monomorphism& RBole FAaAFR09 (25.8%), 4871= dominant typed)
polymorphismo] &A=& FAAAU (61.3%), 2l & 479 FEAE
(12.9%)°] codominat typel & scoringg1tt (WMO03 ¥ WMO18 primer
zgtel og 2709 AR, ko] A& 407] primer 2ol HEH
6571¢] PCR FH4Eo]l #AANLH (E A-5 Part 2), °|F 25/%
monomorphism& Eol& fFAAHULY (38.4%), 387)= dominant typed
polymorphismo] #R1H & FAAARL (68.5%), & 279 FFAE (3.1%)°]
codominat typel.& scoring® ATt (1Y 7 Panel B2 SA033). o]8]d AdE
FUe $ul % FUF, EFE579 polymorphisme ZE g Wg ¥ opygl,
polymorphism source®= M9, A4, Az, g Fo Ay FZoMe o
(FHA o7k obdet drle]  A#  (mutaion) FEAM el
polymorphismo] thi&olgta & <+ vk Il Fu ¢ 39 F, EFE)
Hole A3 U2 7Y BF SNP FFAA ARHo|AE FEE P44
A4 dgdE Blvte AL o9 Fd,
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& A Bk He, 3 %9 linedld wEE ofF B 49
informative ARLP (12719) primer Z@ol4 27707} &<l; A 43 34)9} Fut
F, &0l gk STS-PCR Afo] A9 u]$¢ & polymorphisme A& Apulg
Aupst melvls Aot mey dolME AFegiEol tEE el informative
AFLP7} 2} lineolA] 5127) dde o] olye}l, 37}x groupite] HAH
Aol AE  nFIH, ¢ lineEY AMAX  groupo] Ho)

to rr

polymorphism& %3] chromosome®] 3 A|gd AGoA 7|15 Ut A
gt o]t ANL, WY informalive AFLPEL 349 mapping
population& ©]83% linkage analysis® AAstd ABA o)A 2451
2rhd g9 AFLPEo] £& 990 252 I39E 1S 44 #2338 +

A& Rolrt,

A58 AFEAAE 0]43F monomorphic PCR product®] gt

Specific primer 98 ©] 8% FAAFS A= PCR FEAEY & o
A7l BAMFOLEA oo, Yy EXNY FAAFNN EFD @
shube] A #3d wes EXE FHARERH 92 5 JdE AEs}
A8 AFACE (IY 7 Panel A, WA006). EF A H
polymorphismo] AAHrigte TR E FFo] FYI WFHFAIAAE M=

Folk (¥ 7 Panel C, WE014) EZFEAE 913 polymorphisme] 7}3) 7}
dojr}, olg|g Aol 47HR AFEAE PCRAES Ausiy FHE9
A71E vlilste, SNPE ERIgd FAld & 59 EFAAS Adas
483 4 AHEY A7 JRE FEY & FFo) AUe ‘5 dESARY
#e7k Fr FAAY T A=E AE390
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Figure 8. ( continued)
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Figure 8. (continued) An example of applying endonucleases to find additional polymorphic
allele(s) latent within the amplified genomic DNA region tagged by one primer set. Panel A.
Primer set SA006 identified a monomorphic locus in 24 squash F, lines. Note that the
amplified product is very small fragment (180bp). Four endonucleases (Rsal; GTVAC, Hingl;
GJ«ANTC, Haelll; GGJrCC, and Alul; AG»LCT), so called 'frequent cutter', were used to
restrict the PCR product. Panel B. Cleaved amplified products are displaying polymorphic
restriction patterns, and appearing to be codominant. There are 2 allele types, type A (180bp,
uncleaved) and type B (105bp+75bp, one restriction site). Therefore, just with this restriction
pattern, 3 genotypes, two homogeneous (AA and BB type) and one heterogeneous (AB type),
could be inferred. Panel C. Amplified PCR product did not have Hinfl restriction site. Panel
D. Application of Haelll shows monomorphic restriction cleaved band pattern. Panel E.
Amplified PCR product did not have A/ul restriction site. Total 58 monomorphic PCR
amplificed band derived from WA-, WE, SA-, and SGm- primer groups (see Table 11) were
restricted with 4 endonucleases and 50 additional polymorphic alleles were identified in this
study.

szl ok (1Y 8), EE 247 3% F, EFA 180 bp AR}
FAHAoY, §F 7FA Y i gfAdwto]l #AHUt} (Panel A). PCR AHEE4]
oAl 471A] AFEAE FAlOl Hste], Rsal (Panel B)&} Haelll (Panel
D)ol AgoMe daitad 498 & AN, 180 bpuldle Hindl  (Panel
O% Al (Panel E)9] A@EA 2843 (G ANTC® AG™ CT)o] &A=
UEE & 4 ANY. Rsald] HAAEE

A, Rsalol 3] HAgrsEx g d@Aa (180 bp; A allele)?t 39
Zg3ol e WHSHA (105bp +  75bp; B allele) F71A e}
polymorphism& X3ith o] TAHZ st Z FF9 AE3 genotypingo)
7hsst), olg &9, E 20] AXE Z F, FFEE AQIDE FEFAN, 13

2 F7}3< polymorphism& Ho|il

F%L hetero (AB type)o]™, 2¥1-& BB type? homo, 32 hetero, 4¥-2 AA
type® homo% codominant scoringol] A% A &3k genotypingo] 7Feal 2t
HEH2og SA006 primer ¥l o8 EXH:e FAzaE AAZe Hox
2700189 iy FdAse] EAEYE A ¢ F A X ZE G71A
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Table 11. Number of loci and alleles detected with specific primer sets among F, lines in Table
1(watermelon) and Table 2(squash)

After PCR® After digestion®
Group of No. of Total
primer sets primer set No.of No. of No. of No. of alleles
loci alleles targets + alleles
WA- 13 18 27 9 +6 33
WE- 28 42 68 24 +22 92
WM- 21 31 50 - - 50
Total 62 9] 145 33 +28 173
SA- 25 43 71 12 +13 84
SGm- 15 22 32 13 +9 31
Total 40 65 103 25 +22 125

* All reasonably readable amplified products were counted and alleles in each locus were scored
(monomorphic = 1, dominant type = 2, and codominant = 2 alleles in each locus).

® Four endonucleases (Rsal, Hinfl, Haelll and Alul) were applied to the ‘Target bands ; major
PCR products and monomorphic in most F, lines’ to reveal additional polymorphism(s). ‘+
alleles’ means that the number of alleles identified additionally with using 4 endonucleases in
24 F, lines.

A& BAE] dole 2 7HA dyRAAE] EAlEEA & 471 gl

©@sl 247 FFANAM F9HE polymorphismTte mEld W), 47} ¢
Adis Ay @ HES HAr|dE 59 ¥We =83 AuE Exse o o
7HA el EfAAE FkR S$d Ao I3 WASAQ Ao molAyh
Fel FFo] AUe dERA4y S4L 7izste do 4L %

wEIE ol e ul¢ f8¢ ARE IS F Yo (v

g s ).
1) SAQ06 primer 232 1 FF o 8] WH=A] 180bpe] FZAR S A AT}
2) Hinfl B Alulol] QM= 180bpe] FEAE0 AW H=A Pt}
3) Haelllo] oJ3) & shxo] debe] s, 110bpt 70bpe] AW Zo] Felx oo} i},
4) Rsal &2 At w] W= A} 180 bpe} 105bp 2 75bp F A7) band7} &3
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ole] g ANEE 7 FAAF dAHcR FHE F UdE, I3 FL

M Fdd Wolg Holx AE FFEAE 4 FTY A} EX

rlr

-

A A chromosomeFiEol M &FQEE EZE7F polymorphism levelo] A7

ohdut 7 EFolA #HelW WY FAAEY AT WA} OIS Fasihe

Aol g8 M), ol& 8= FARUL specific primer £3o] @A o

A & FF) dslA shte FAARe] &Ete FF a9 dEFAaxes
L 5839 major band? YHZ XX HAZE dojof o) wlolx R
AT E Qo] 24dAl 713t W& F, EE27Ed HE4d primer 2F L

touch-down PCRE ol43td dd Mgy, A¢ELE o4 PCR
AbEe] Ay WEA] target bandE& AAste], oA &3t7] o2& minor
bandgo] Hdetges <ste] #HAHE= polymorphism HAE TR
DBoll 4] A 2] Al 51T,

o 247) F, EFEAA 33719 target band’t AAHo ALt
AP A5, 28709 polymorphic® HHFHAS0]  Frtz gelgo)
FHAORE 173/ dFFARE 62719 primer XS 93
FAHAY (F 11). Z3¥ 2470 F, EFBAME 25709 target band7}t
AAE ] Agtass A=A, 227019 polymorphicgt HFHAAE0] F712
FAQov, FEHORE 126719 HH @250 40709 primer £FE0]
s FAHAG (FE 11).

AN6A NAN R B2 database2] T+

gl d8d Are ¥4, 4¥24e FIH &R, agn
HAEMER f4A A2 £ ddojof e HAE AxRdhe, B dFL
Aol A o] g8 b & wHk 24zt 247) FEFEC i ANAAFH DBE
T#5le] T2 YA websited] T=8ATE (Y 9).
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@] oz}, fEugtola A E Fub @ Fup £33 dulo)A ey 4
AU olH T FFL M2 FFId ZaFe 4 EFE (elite line)e
1A FAAER AMEE Adoln, St AMEE g Fa A
A9 HKe Ao Yehd Aoz dehdul Table A-5 2 Table 633 70]
75" AEE binary dataZ AW, UPGMAEADPE S o] 43l =33
genetic similarity matrixS Table 12, 13 (74F) 2 Table 14, 15 (E3h)o] 2352t
(UPGMAEA o] W& genetic similarity’s & FAXFoA dojd & 9=
Aol FELS FYse AL AAR Q) W, FAeA S
primer Fom 2olZ marker dataE F& FAHE target bandSo ] A
ATFELE e dataSe L3 Ym|o] A 'un-weighted data'@bil B7] 3 L),
:1311?-52 QA FEoAY £F SAE 24w 28e 4 o,

ol A specific primer %38 o|48 PCR AEL scoringd data® &
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10~12)9] 4 0.65 (F, line ID; 7~8)9) WHE 7}HoH, AFAAZE 2Ly Fo
data7bA] E@E Z-F (Table 13)ol & 0.99 (F, line ID; 10~12)o]4] 0.83 (F, line ID:
8~18, 8~19, 8~20, 11~20)%] AL BATt Ture] 79 specific primer ZF&
o83k PCR AHEE AAE scoring? data® 243 ES ul (Table 14), F,
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Figure 11. UPGMA-derived cluster anaysis illustrating relatioship among
watermelon F, lines. Numbers are experimental identification number in Table 1.
The scale on the top horizontal line indicates the genetic similarity index. Panel A.
Analysis was conducted with the binary scoring data of 145 alleles in 91 loci (see
Table 13 and Table A-5 Partl). Panel B. Total 173 alleles in 91 loci were used in
this analysis. (see Table 14, Table A-5 Partl, and Table A-6)
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Genetic Similarity

Figure 12. UPGMA-derived cluster anaysis illustrating relatioship among squash
F, lines. Numbers are experimental identification number in Table 2. The scale
on the top horizontal line indicates the genetic similarity index. Panmel A.
Analysis was conducted with the binary scoring data of 103 alleles in 65 loci (see
Table 15 and Table A-5 Part2). Panel B. Total 125 alleles in 65 loci were used in
this analysis. (see Table 16, Table A-5 Part2, and Table A-7)
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Ao n PCR FHAES] -7 9 27188 ol &3ty UgHARNE BAEY
Wiz gealol A g A—]]7]-}<] F, line (3 12; ID 5, 10, 12), 28|31 ZHbo A& o] 71X
F, linest (3L 14; 1D 8, 11, 21, 22)0] A& FEHA R}t AFALE 489
Folir s FEde & 13, 29 1 o Fie, 29 12; 39, F7459Q
polymorphism<x #7] 3% ‘target band'® AFEA e A= S )olo)A
AAER: P R B30 fadolel ulste] Su FEFT HHA Wolst
A S A welFs el (X 16), B FEI SNerh udg gEe
Gruboll sy o 2uf 7} s gket

A2d 54 FAAHY &g BX o dHYFAA YR B

FEF A¥gs ¥AEZ A9 polymorphism THE Az wWi= 479 primer
£3& ojgslan WEs ¢y £ Qs A4 44 5 do g4
polymorphism=: T4 &3] Add £ & Afole oS A4d EAE
ob7lgk 4 Ak 2y specific primerg ol&dtd 54 FAARE A3
A EoL, AFELE st FXE FAAHY dYHAAL Y= SN
AUAA 2 AAH ez duste] ¥3¥ DBE FHsi ¥F%3 DBE
RslAl makeld, @ 2 19 primer 2{H AFALE ol &t A
FEFNL OHASS AR Qg B oA ojd W og DNA markerE
ofg-gl Fuir #slaL, o|WA oledt ARES A Fela £HHAT + Y&

AQl7tol gk uighs: FAH o2 AA BT
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1)
P
>
Mo

A3E FF BEAE T specific primer Z%2] DNA source

HEEPA J&H FAHY FFE DNA markerS o83t vl S A s}
HEA st & W g o] A4AHQ e waxy typee] Wy B A golalAY
HEFEdS Awsts FHAAAANE DNA marker® S§3ke ol F, ¥5¢
Tedt7l f1’k DNA markerd] e A FL fHA 299 DNAE
ol §3te] erhH, AFpolymorphicqt UHFAAZL RolE HxH Zgo
ek sfAe] HgAh v} ‘active chromosome'o] A @ DNA markerS
o]4% wWolE Yjunk DNAM-9olA] /e® DNA markero] W&l we 39
polymorphismo] 1At ©@do] o}, H AfoA % ol2jg o] &olEr}
(3£ 16). WA-group 2 SA-group> AFLPE-2]o] A A}8-8 AlgtaAe] EAA, H4A
chromosomes DNA source® Ap&3dted HEE primerZ§HE0)8, WE-group ¥
SGm-group< active chromosome -$J& DNA sourceZ A8t ALE primer
Ztoltt. EMol AMRE ATEAE FF AR TE, B0 AFS-E target
bande] 7]¢ F7t2 WA E polymorphic allele?] & W @LsIH SNP %2
Mg g AUk

Table 16. Comparison of polymorphism detected by applying 4 endonucleases to
monomorphic amplified products

Specific Target band (locus)” Additional polymorphism "
primer group Dumber Accumulative size Msmbetrof Average
tested alleles
WA- 9 1,790bp +6 298bp
WE- 24 19,420bp +22 882bp
SA- 12 1,910bp +13 L46bp
SGm- 13 4,190bp +9 465bp

*See Table 11 about “Target band’. The band size of all target band were summed.

"The number of newly identified alleles with using 4 endonucleases (Rsal, Hinfl, Haelll, and
Alul). The probability of detecting new polymorphism in each specific primer group expressed
with [Accumulative size of target bands] /[Number of additionally identified alleles].
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ko] Aol WA-groupoll Al B F 300 bprlth 2478 F, EFulellAl
SNPol| 2|3l polymorphic alleleZt & WA, WE-groupol 93] TZ € target
band¥oll A1z <F 880 bp Fet dhube] SNP7E RIS ALt FHte] AH9E uug
¥ SNP FEE HolE Ao FAHNEH, SA-groupdl A= ¢F 150 bp =it
SGm-groupoll A1 £= 9F 470 bp "t} 2470 F, FFWHolAl SNPell &3 polymorphic
allele7} WAXUct o]2ig Afo] w|Fo] B w) active chromosomeol|4 DNA
marker® 7@ ¥ Wi chromosome A AE iAoz & wf wod <o 3ujol W
polymorphismO] Mg FAHol st sy A 4%, 5FAANE

3l %0l, junk DNA' R $oA AgE primer 2FHEL 2 FHAE] w ¢
E}"Je‘;]-ﬂ] Yeli=s, 2 o] heterochromatin F¢ 2] 11x9 wHEZ Fr7 AL
& Aoz ALEHAY. vhdl low-copy®E EAdl= AA fFAHA FL& 2
9] DNAE 0|88 AHee FTHAEol HF3 ARsen, HGH
EFFHEA ] B9 'one primer set - one PCR product'd] 7jdol% & A
uidA]  ESTS] 3-UTRS o] &38}= Wk (WE-group)d}t gene-coding regions
o] 3= ¥l (SGm-group) F 7HA FHE Fi, ¢oB® AL FH EST
clone2] 3 Wk A7IME EAM S specific primerZ2§ $AEE FUME
Whgolu],  FMlF ‘'active chromosome region-enriched semi-library'®] cloneE &
A&z oz Ay|AMHA EAsta STS-PCR primer Z2FS AFHoE T4
Ao g

B A3gAE aYdstes F¢ O BE 9 specific  primer XY
APEAEGE o83 SNPE FAsHHAA @74 &g 2A HUt "gdHE
polymorphism G| ko] AAA vetdes RAJA7Z ofy™E & R4
AFHo] e Adsbe o] Ao g @& ¥7] AsiHE LE primer
Z2¢& o]438ld FAAALE FAdtolof dh FHA A= FAHHE,
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FHuyet FFE0] Kol polymorphism source & A3 & & Ak =3
=

12708 i ZAgon HAYd 4 Qe FH Fdd B FAYYE
B} A&stste] d7% 4= ok (QTL analysis; Lander and Botstein, 1989; Haley and
Knott, 1992). B UYol7tX & LFEFE FF6l7] At ¥ Ho ¥3xoz
gAa & g Ao (comparative mapping; ), marker assistant selection %3
A AR B oidet FAHYPAN AA sl A4 B9 (QTL)E
71€9 S-TEFd agRos =93 Yz 4 At (Larson et al., 1996, Spaner et
al, 1999). ol FA9 FEHA ¢ $FEA 2 AWUE g AHH DNA
marker 7|%] 9 gt FFEA AHe FAZolH AAHU DBTEHY 2yE
Aedez AT F YATel 2AA @i, ke AdstE fAA AEE
AAst7) fsl Q& L vise A7)y dA goFe) A
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Table A-5. Part 1. List of detected loci among 24 watermelon F, lines (Table 1) with 62 specific primer sets derived from

defined elements

24 F; Accessions (Table 1)

Primer Detected Marker
Set Locus | > 24 Type
WAO001 190bp 110011 101t1o01 110001111111 D
WA005 190bp 1100117 10110111 000111 1T1T1T]1 D
180bp 111111 11111111 1111111111 M
WA006
290bp fr1 11111111111t M
WAO10 190bp 11 11 111 ‘ 111711111111 111111 ]
WAO11 80bp i1 11 1t+t1rt1+13¥3r111111 11111111 M
WAO013 170bp tf1 117111 1+1r1111111111111111 M
WAO14 280bp f1 111111 4t+tr11r111t1tt1t11 11 1111 M
WAO015 190bp f1 111111 1t1 1111111111110 11 M
WA020 280bp 11111111 1t11 13 10111111 11 M
150bp 11 +1 1111111101t t1t1 11 11 11 11 D
WA026
260bp 111111 1111110111 11T1T1TH1T1THM:H1 D
650bp 1111 111011011111 11111111 D
WAO027 1600bp 11111119011 01toO01112 01 111111 D
2100+1900bp 111010100101 O0O0O0OCO0CCTTTITI1TI1T1T1O00 D
170bp 10 00T11O0T1O0O0OT1 O0OCI1 OO0OCOCTOCODOOOOTOO D
WAO028
280bp 101111 101¢t1 11 O01O0CTL1O0O0O0CO0OOCO0OT1O0 D
WAO035 160bp 111111111111 111111111111 M
M:9/18
(50%)
13 18 Sub-Total D: 9/18
(50%)
WE004 290bp tf1 11111111 1111111111 1111 M
WE005 800bp f1 111110101 ¢tT1T 11011 1T1T 11T 1111 D
WE008 920bp 111111 ¢1to0 01 01111111 1¢t 1110 D
WEO10 330bp t1 11111y 11111t M
260bp tf1 111111111101 110 1111 1101 D
310bp o1 11 1t1tt1roer1111011100T1TO0T1T1TV0FTH1 D
WEO013
600bp 6111111001 11Tt1011t110111101 D
1500bp 11111+ 11t1 111111111 11101 D
WEO014 700bp 100111t 1t1To01 1Tt 11 11T 111111 11 D
WEO016 400bp 11 111111 tt1 1ttt ro1d M
WE(18 770bp t1 1t t11 11 t11r1r 11ttt M
WE020 680bp trt 11 11111111 t1t1 1111111111 M
800bp 611010 10O0OI1 O0OL! 0O00O0T1O0O0OCT11 1100 D
WE024
1550bp tr1 11 t111111111 11111111114 M
WE026 1750bp 11111110101 O01TT1TTI1T11011TIL11T1T1T11 D
WE027 860bp i1tr11 111011011111 1T1T 1111111 D
112
NEEH  ASANEZS PSS U SHESS S M HAQKS 88 /s8R



Table A-5. Part 1. (continued)

WE028 660bp 111111 111111111111 111111 M
240bp BEEEEEEE R R M
wEos! 275bp 1111101011 1101 1101101111 D
290bp 1111 11111111001 110111 1111 D
1150bp P11 1ttt 1111111111 M
WE032 420bp ti1 1t 1ttt 1111111 M
WEDS3 390bp 111111111111 t1 1111111111 M
850bp 1Tttt it 1111011111111 M
WE034 1260bp 1111111111 1110111111 11711 D
WE036 1450bp 111111011111 111111111111 D
WE039 360bp t1 01 t1 11 1t111011 11111111 D
Wi 550bp 111ttt 11111111 11111117111 M
1700bp 111111111111 111111111111 M
WE041 420bp 111111111111 111111111111 M
800bp {11111 111111111111 111111 M
WEOG 1000bp 1111 111011011101 11111111 D
1300bp 1110101001 010000T111111°00 D
1800bp 1111 111011011101 11111111 D
WE043 420bp f1 1111111111 1111111111711 M
WE044 600bp Pttt 111111111 111111711 M
WE046 520bp 111111 1111111111 118+1 1111 M
510bp 11 111111111111 1111111111 M
WE048 1700bp {1 1111111111 111111111111 M
1800bp 1111 111011010000 11111000 D
WE050 620bp P11t 1111111111t 11111111 M
WEOS1 2500bp 11111101101 111111011111 D
M22/42
28 42 Sub-Total Sl
(476 %)
WMO01 150bp 111111 t111111111111111T11 M
WMO00Z  300+4250bp 1t 11 1111111101 11011011T1]1 D
165bp 10011001010000101001010T1 c

WM003 170bp 01 1001 1010111101011010°10
230bp 1111 1111111111111 1111111 M
WMO005 190bp ot 111111111111 1111111111 D
WM006 380bp o1 1101111111111 11 1111711 D
WMO007 190bp 111111t 11 111111117111 M

11111
I I ST T,
150bp 1111 111111111111 111171111 M
WMOIZ 150+160bp 00 00 00 01 00 I L 111001011111 D
450+850bp 1 0 1 0 00 1001 11010000 101111 D




D
D
D
D
D

M

D
M 8/31
(25.8 %)
D: 19/31
(613 %)
C: 4/31
(129 %)
M: 9/91
(25.8 %)
D: 48/91
(61.3 %)
C: 4/91
(12.9 %)

1
1

11

1111011000

111010111111 11 1111111011
1

11111011

111101

0000001100000011 11001110
11

1111

111011111111 111111111111

101101

1
1110

0100000001 00000001001000

111011

1101100111
11011011

11
f111 111111111l
11111111
11
t1 111111

1111111111

Sub-Total
Total

11111101
1111

11111111

101110110011
11

1111110011 1111000011000
1

111111111111 111111
1111111011 11110010110001
01 111110111011 01 111111 LI
0110011101010111°01
111111111011 11

1000101111 1101

1011 1111111111
1111

t1 11111111
11111111

1111
110111

1

140bp
50bp
1100bp
50bp
60bp
160bp
70bp
100bp
60bp
190bp
850bp
120bp
260bp
300bp
430bp
850bp
140bp
130bp
31
91

WMO13
wMo14
WMO15
WMO016
WMO018
WM019
WMO020
WMO021
WM022
WMO029
WMO030
WMO031
WM032

21

62

a M; Monomorphic, D; Dominant, C; Codominant

Table A-5. Part 1. (continued)
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500bp

—

WAO010

12M345678910111213141516 17 181920212223 24

F: TTAACTAGAAGACAGTGC

Primer Sequence

R: GAATTYCAGCACTGACTAG

Detected
Allele(s)

4+—190bp

PCR conditlons

95T 10 sec
55C—+50Ca0sec
(A4-0.5 ©)
72 T d0soo

95T 10 sac
50T 20sac
72C 30sec

-------- - 25 cyclos

72T 1Omin
aoaking

4T

10 cycles

Applled Restriction Enzymes
to reveal Internal Polymorphlsm,

1 Rsa | ar) T
2 | Hint1 | 6 ANTG
3 |Hae 1| oo co i
4| Al | aalcr HeP _1
Genotyping | 1 | 2 |3 |4 |56 |7 ]|a|o]toflnnfiz|walialis]ie]17]1e]10]20]21]22]23]24
(1:1T-T-S S A T T AN AN NI T A T N O RN (S A T AT AT A A R AR IR I R I
WAO010/Rsa | (GT { CT)
M12345678910111213 141516 17 18 19 20 21 22 23 24
Cleaved
product(s)
500bp —»
Py ﬁ--ﬁ-ﬂ'“-“.--u“--- +—140bp
80bp
60bp
50bp —#
Relerence
Produscy I 2 3 4 & ] 7 8 9 10| 1 2113|1415 16|17 }18)19|20(21 22|23 |24
Targel Proaduct Typa
1a0¢60 [ A | taoeso |11 [t r ool vyl la ]
190
Boreors0 | B | Boreo+so | 1 |1 |1 |11 ]|1|o|lo|ofofo|lo|lo]o|lo|lo|lo|oflo|o|lofo|lo]o
Genolype AD | AB | AB | AB | BB | BB | AA AL AA TR AR AR LAl AR A AT aat Al ARl anl an ] an ] A
186
ELNEESES UL SNHEESE |t M BAQITIS &2 /s8BE



500bp —>

WAO10/Hinf | (G | ANTC)

1M234567891011121314151617 1819 20 2t 22 23 24

Cleaved
product(s)

L g g v B = b (S " [y

T s g e S e - u--—u_-._m.,. o - BObp

Reference
podust | 1|2 |afals|e|2 8|9 fjrojunm|12]rafra|1s]1e]17[1]18|20]21[22]20]24
Tasget | Product | Type ’ J J ’ ‘
190 110480 | Uni 110+80 Common Band Size
WAO010/Hae Ill (GG { CC)
12M3456789101112131415161718192021222324 = -. '
Cleaved
oo product(s)
-
"
-
[ ]
-
500bp —» | ]
]
Vel el W Ll b <1500
v ucy ' ) 130bp
60bp
Netarenco
e ap= s emem oae| Produol I 2 3 4 b [} 7 [} 9 10 A} 12 13 14 15 16 17 e 19 |20 | 21 22 | 23 | 24
| rarae) Ty fodoel L TYer Ik -
moerveot|1ll11lIIOI|III11111111
190 e — —
____':°'°f_J_“_ 130400 | O ojoflo 0 [ I ) 0 0 1 1 1 1 ] 1 0 0 1} 0 0 [/ 3 I )
Gonolypo AN | An | aa | aa [ aa jan | aa jaa | an | aa|on | A |aB | AD | AD | AB | AA | AA | AA | AA | AA | AA | AA | AA
SLEEES YA BNESS QI A HAQIKS &8 /=87




kS

Pl

>
n

Cleaved
product(s)
=
-
@
®
500bp —» | &
-
[ ]
+—190bp
No Cleaved Product,
F 1 TTAACATGAAGAAGGTGT it
WAOD20  Primer Sequence ¥ PCR conditions
R: GAATTCACAGAACATTCA
M1234567891011121314151617 181920 21 22 23 24 95G Smin
-Detected . ..
- Allele(s)
85C 10 soc
55T—+50'C30sac
= (4=-0.5 T)
A 72 T 30sac
wo e e 10 eycles
520bp
500bn - minor B5%C 10 soc
-~ 50T 208ec
band 72'C 30sec
- @ b b u * 280bp 25 oycles
72% 10min
4T soaking
Applled Restrictlon Enzymes
to reveal Internal Polymorphism.
1 Rsa | GT] CT
2 | Hinf1 | 6l ANTC e
3 | Hae M| GGl CC NoP
4 | At | AslcT Nee
Genotyping | 1 | 2 | 3 | 4| 5|6 |7 |89 |10|t1|12|13|14]|15(16]|17|18|19|20|21|22|23] 24
L1011 (N T LI I I O T T T T I I O A A AT R AT AT T T
MEEES L SNEES FIs A ZAQRC &8/ s8E

WAO10/Alu | (AG | CT)

123 M4567891011121314151617 18192021 2223 24




fliph
Z-{I_I
>

F t TCGAGCGTTTGACTCGTG PCR conditions

WEOOS Primer Sequence
R: CGGCACCAGGAATCACTA

1 M2 345687891011 121314151617 181920212223 24 Deotected 95%¢ Smin
Allgle(s) ~ —meemmensnees
95 10 asc
55T 50T 30s8c
{A=-05 T)
72 © 30s8c
U $ 0 020 —vemmmeee 10 cycles
et e e e e B e B o e <+—=800bp
: 95T 10 soc
50T 20s0c
500bp —» 72T 30sec
————————— 25 cycles
72°C 10min
4T svaking
__Applied Reslriclion F.nzyme:.
to reveal Internal Polymorphism,
[ ] Asar [ erier T
2 Hint | Q] ANTC
3 | Hae il 6al ¢ NCP
4 | Awi | AIeT ]
Genotyplng [ 1 | 2 |3 | 4| 5|6 |7 |8 |9 |tofl11]12|13|14([15]|16 |17 | 18| 19|20 |21 |22 ]|23]24
T LY N T ST IO I N A O O N O It O A I A A
WEOQ05/Rsa | (GT{ CT)
M12345678910111213141516 17 18 192021 22 23 24 Cleaved
g Product(s)
PR T IEDERN O Rl el . o) o
ggguﬁ.u B o
o i j . ==140bp
L S Jpe 100bp x2
60bp
(T ""E;';',‘o'nb‘n“'"‘"‘]".'I"‘;m";”"""'"' “2_ : 4 5 6 7 ] ] 10 11 122 13 14 15 18 17 18 19 20 |—ZI 22 23 24
qunl Ptoduci PTyno 210+180 N
20065 [ 710 SRR R R R E R N R R RN R ERERERERERE
(= line | 11004140 | wunl | +100%? P
Na.8) | +100x2+80 il +80
Gnno!ypn AA AA AA AA AR | AA AA = AA | AA AA AA AA AAJ AA AA AA AA AA AA AA AA AA AA
LL
DIG/HO/18 1508 XK
EHEESES Y ENEESES G o HAQIKIS 8 /s8R



AA=EH:

Iz

) P': CACTTATGGCCACCTCTGE
WEO13  rrimersequenes R CPOAGATECTTAN

123 M4567891011121314151617 1819202122 23 24 patacted

Allele(s) N
PCR conditions
= 95¢ Smin
o L R Oy PR TR YOS | 5000p
085C 10 gec
—600bp 55C-+50C 30s6C
500bp —» (A=-05 ©)
72 T J0sec
—310bp e 10 cycles
- 95T 10 sac
2c :)hp 50C 20sec
72C 30sac
----------- 25 cycles
72T 10min
4T  soaking
aenotypina [ 1 [ 2 [a [a [ s [ [7 [ o [o [1o[ss[r2]va[va[ss[ve[s7]18]1e 2021 [22]20]2a]
260bp |t [ v [ oo e oo o ooy fof
atobp [ o [ v o oo o ]r el v o]t fofjtoltr[rfofofvfola]1]o]
800bp 0 1 1 1 I 1 1 0 0 1 1 1 0 1 1 ] 1 [} 1 1 1 1 0 1
100bp | 1 | v v [t oy ool oo ooyl
F : AGATGGTTCTAATGCTAG PCR conditions
W E 0 1 4 Primer Sequence

R: CATTAACAAGCAGCGGAG

12 M345678910111213141516 17 18 19 20 21 22 23 24 Detected

500bp —»

Allele(s)

—700bp

85T S5min

05C 10 sec
55T —~ 0T 3080c
(A=-0.6 T)
72 C 30sec
————————— 10 cycles
95T 10 sec
50T 20sac
72T 30sac
--------- 25 cycles
72%C 10min
4%C  soaking

Appllad Restilction Enzymes

to reveal Internal Polymorphism.
1 [ Rsar | emer |

2 Hinf i G| ANTC NCP

3 | Hae Il Gal cc

4 Alu | Agy CT NCP
Qenolyping | 1 2 k] 4 5 [¢] 7 8 9 |10|11 12|13 |14 |15( 18|17 |18 |19 |20 |21 |22 |23 |24

700bp 1 01011 1 1 1 1 0 (1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ELNZEES L SAEES AS o AT &2 /s8R



WEO44 ¥ : CTCGGTGGGGTCTTGCATTCC PCR conditions

Primer Sequence
R: GAATTCACAATGAGAGGAGTC

123 M4567891011 1213141516 17 1819 20 21 22 23 24 5% Smin
Detected .
Allele(s)
95C 10 sec
55C—+50T 30380
(A=-0.5 )
72 T 30sec
--------- 10 cycles
sl 800bp Minor 95T 10 sec
g’ 2 2
— K [:1v)
‘dﬁ ,._duud-uuuuuuuuubumm.uw 600bp
500bp —» s L F = o R R . a0 25 cycles
72T 10min
4T soaking

Applied Restriction Enzymes
to reveal Internal
Polymorphism.

RAsal GT| CT

Hinl | Gl ANTC

Hae il | GG} GC

Alu | AGl CT

& Wl | -

Genotyping | 1 2|13 |4 |6 |6 |7 |80 (10|11 [12[18[14]15]|16|17 (18| 19|20 |21 |22 |23 |24
600bp 1 1 1 1 1 1 1 1 1 1 11 1 t 1 1 1 1 1 1 1 1 1 1

WEO044/Rsa | (GT{ CT)

M12345678910111213141516 17 18192021 22 23 24

550bp
from
800bp
minor
band

<+—50bp
Retoronco
Product 1 2lalals)efjrfolefjw|nwfrzjrajas|mwm|rwz]is]|ie|z|ar]|2|a]2
Targol Moduet Type
600 | 550+50 | Uni | 550+50 Camman haml sie

>
0
O
HL
fob
He
O
>
HL
0l
o
0
o
2
>
]
>
e
>
10
e
0o
o
o
il




WEO044/Hinf | (G | ANTC)

1M2345678910111213141516 17 18 1920 21 22 23 24

10 e et o il L

Luhh‘hu

il Product ' 2 3 4 5 8 7 a '] 10 " 12 13 14 15 8 (k4 18 19 | 20 2 22
Torgel Praduct Type
I N Y N T N N R R R A R R R R
600
a00nie0 | g [ go0rfolofafofofo]lalofo|ofe]|o|ofolofef s rfs]ufs
Genolype aanan|anaa|anfan]anfan|an{an [ anfan[an ] an | an [-an ] se] an | anfan | an
WEO044/Hae Il (GG | CC)
1 2M345678910111213141516 17 181920212223 24
G Td ™ ol o o Y 0 b o 6 ot b b
500bp —» =
o b o =i o
Relefence ]
poguct | * | 23] alstalzlelolwlnlelualw]lwlelir]iwlwlon|alz
Targel Praduct Typo
soo | A | eoo [ fal ool ool ool ool ool ]o]n
600 )
aorigo | B | 2 lafofalalololao|r |||t ]a]r]r]alofo]a]o]o
Genotyps afan|an|anfan[an | an[an | an [ an|an [ an|an]an oo an]anfanfan|an|an]an




WEO044/Alu | (AG | CT)

1 23 M4567891011 121314151617 1819202122 23 24

e e b e Ak b W s i i b s e ——520bp

. e b

;Qunnﬂﬁ””““uuuhhHUhhw 420bp
280bp from 800bp

titily

500bp—*

Vol w

minor band.
W s e S b e e 180bp
[ atwonta
Product 1 2 3 L] 5 L] T 8 ] 10 1" 1”2 0 L] 15 18 “” 18 w221 22 | 23 | 24
Taigol Producy Typo
600 | 400+180 | Unl | 420+100 Commen hand sla
WEO050/ Hinf | (G| ANTC)
1 M234567891011121314151617 181920212223 24
. Cleaved
praduct(s)

soone— el DT ‘HUUhuth
----- (ST '
W ol el e o g b ) HUUH“U“U

L T W= At

Mt e b

Reloranco
mm—— Pioduny 1 2 J L} 5 8 7 L] L} o v |28 fte st 17 )ve 0|20 ]2 |22)]2]|24
Taigol Produol Trpo
4204100 A 420¢100 I a i ] 1 [} ] 1 1 ] 1 ] 1 0 a0 0 1 ] I [} 1 ) 1 1
620 | TEEEEG [230+55¢50
*2b)4{12007 o +06)4(120+ | O ) ] o 0 0 [} ] [} 0 0 ] [ 1 1 1 0 0 ] [} 0 0 [ 0
o e 70 .
Genolype AN BB JAA | AN [ AA | AA | AA | AA | AA | AA | AA | AA [ AA | 8B | BB | BB | AA | AA | AA | AA | AA | AA | AA | AA
= T - = IT=< = 0| = =2 Oo|ls S (o) 2l g
N2EX MEUESEES L SAHESS R o HAQIXIC 28/ s8%



SA003/Rsa | (GT{ CT)

M12345678910111213141516 1718192021 2223 24

Cleaved
product(s)

500bp—p

Relerence
Tasgot Produal | Type
120 A 120 ' 1 1 1 1 I 1 L] 1 1 ' 1 1 1 ' 1 ) 1 1 ] 1 1 ! 1

Produgt 1 2 3 4 6 8 7 a @ |02 rajeis|1e |78 )10 |20 (21222 |2

120

70450 -] 70450 1 1 I 1 1 1 1 1 0 0 0 o 0 0 0 L] 1 1 1 1 1 I 1 t

Genolype A | AB |AB |AB | AB | AB [AB | AD | AA [ AA | AA | AR [ AA [ AA | AA | AA (AB | AB | AB | AB | AB | AB | AB | AB

F : TTAACATAGCCATAGCCG PCR conditions
SA 0 0 5 Primer Sequence
R : GAATTCAAGAATGCAGAA

M12345678910111213 141516 17 18 18 20 21 22 23 24 Detected 86 Smin

Allele(s) —ooemmecemiaeee
95T 10 sec
55C~—50C 30880

(A=-05 ©)
72 T 30sac

————————— 10 cycles
95% 10 sec
50T 20sec
72 30sec
--------- 25 cycles

72T 10min
4C soaking

T e Y N e G M b b W B G e e D b N, M 140bp

Applled Restriotlon Enzymes
to reveal Internal Polymorphlsm.

1 Rsa | ar] c1

2 | Hintl | ol aviC | wee
3 |Hae W | ealcc |
4| Aul | rsicr | e

[Genotyping [ 1 [ 2 [a |46 6|7 8 ]e|10]11]12]13]14|15]18|17] 18] 102021 |22]2a]z2a

140bp 1 1 1 1 1 1 1 1 1 111 1 1 1 1 1 1 1 1 1 1 1 1 1

>
i}
k]
2-||_|
>
Mo
>
1)l
O
HT
foh
L]
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>
HL
O
o
40
e
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>
v
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e
>
1o
m
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o
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MNEEA :

1z
o

500bp—»

M123456789101112131415161718192021222324

SA005/Rsa | (GT | CT)

J b oo hed 00 0 A () e A i e 8 e el N N P

Cleaved
product(s)

e €& R e D W @ W el e D @ e 50'39

Relerence Product Llj | k] , 4 , 5 ] [ , ? ] 8 ] ] ‘|0l|| 'lzlla—F4]15Fe||7I IBI 19,20121122—{23 24
Target Produot Type
- 80+50 Common Band Slze
140 80450 Uni
SA005/Hae Il (GG { CC)
1 2M34567891011121314151617 18192021222324
Cleaved
product(s)
500bp —»
ol o sl PYRIOTOTS g« 1400p
L R - 90bp
50bp
Reforence Produo) L 2 2 4 5 L] 7 ] 1 10 " 12 k] 14 15 18 124 1 19 20 21 22 23 24
Tatgey Product Type
140 _Mo 1 1 (] 1 1 1 1 1 0 0 0 [] 0 0 [ 0 ] 1] 1 ] 1 1 ] 1
e 90+50 0 90450 [} 0 [ 0 0 0 [ 0 1 il 1 1 1 1 1 i o o [] 0 [ 0 0 0
Ganoly.[;; AA AA | AA AA | AA AA | AA | AA | B8 | BB | BB B8 [:1:] BB | 8B 88 | AA AA | AA AA AA | AA AA AR
MEEES X ENEES A& S HAQIKI 8 /s8R




ANSEM:

Iz

SA006

Primer Sequence

F : TTAACTCATAAGGTAGCA
R : GAATTCACTATCCTTTCA

PCR conditions

M1234567891011 121314151617 18192021 2223 24 Detected 85T Smin
Allele(g)  =w-rmmmmrmmmnes
95% 10 soc
56T - 50T I0sec
(A=-0.6 T)
72 T 30sec
————————— 10 cycles
95T 10 sea
50T 203ec
500bp —» 72T 30s0c
————————— 25 cycles
72C 10min
4T soaking
- wuuguuuﬂu“u--_-_nbhhhu 180bp
Applied Restriction Enzymes
to reveal Internal Polymorphism.
1 [ Rsatl arior | =i
2 | Hinfl | & ANTG NP
3 | Hae Il 6al ¢c
4 Alul AGl CT NCP
Genotyping | 1 | 2 |3 |4 |5 (6|7 |8 10|11 | 12|13 |14 |16 |16 (17 |18 |19 |20 |21 |22 |23 |24
180bp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SA006/Rsa | (GT | CT)
M12345678910111213 14151617 18192021 22 23 24
Cleaved
product(s)
500bp —»
-w DWlvuew W ORI IR N S 180bp
—105bp
75bp
Aefarance
Produat 1 2 3 4 5 6 a 9 0 (1 1211 M |15 18 | 17 oj19 )20 |2y |2 |23 |24
Targel Praduct Tyoe
180 |80 A 80 L] 0 1 [ 1 I 1 1 1 1 ] ] 1] 0 1 1 ] 1 ] 1 ] 1
106475 8 105+75 ] 1 1 | 1 OJ I o Q 0 0 ] ) ] ) [} o 0"0_ 1] 0 L] ;q
Genotype ABDBABABBBABMABMMAAMSDABBBBBMM_AA_MMMMM
SENEESES Y ESNESE RS o ZAQN BHE /s8R




AAEEM :

Iz

500bp—»

SA006/Hinf | (G| ANTC)

1M234567891011121314151617 181920212223 24

Cleaved
product(s)

180bp
No Cleaved Product.
SA006/Hae It (GG | CC)
1 2M34567891011 121314151617 181920212223 24
- Cleaved
- produot(s)
-
-
500bp —» -
-
v e on e el el o A il e N N o\ N el e 0 B 110bp
L R L L R ey e e L 70bp
RS'Q"QHCQ Produact 1 2 3 1 5 8 ’ ] ) 10 1n 12 13 14 15 16 17 19 19 20 21 22 21 24
Targel Product Type
180 | 110+#70 | Lal | 110470 : Common Band Slze
SHNEERPS U SNEESS s HA TAQITS 8E /s F




T
>
>
T

SA006/Alu | (AG | CT)

123 M4567891011121314151617 181920212223 24

Cleaved
product(s)

500bp —»

ey

l ve s ol vt bl et N e B s e 7 180bp

No Cleaved Product.

SAD0D rrimersequencs | TTAAACHTERCIATS PCR conditions

R : GAATTCACAAGCCTCCAT
1 M234567891011 121314151617 18192021 222324 Dgtected  *°° ™"
Allele(s) -

85T 10 sec
55T~ 50130380

{4=-05 ©)
72 U 30sec

—————————— 10 oycles

95T 10 soc
50T 20880
72T 30sec

_________ 25 oyoles

72T 10min

a
B ot e ol e e g e e B s g o Nt e e 210bp roaing

Applled Restriction Enzym-:; ]
to reveal Internal Palymarphism,

1 Rsa | aT] ¢t
2 Hint! | G ANTC
3 |Hae M | GG CC [
4 Alul AG) CT

Genotyping [ 1 | 2 | 3 (4|5 |8 |7 (8|8 |10[11]|12|13[14|15[16(17|18[19|20|21 |22 23|24
210bp 1 1 1 111 11111 1101 |11 ]|1 111 Tt )1 LR AR
410bp Tlv vt v v vy jvjojy ey v vyl v vy

>
o
OB
HT
foh
e
O
=
HL
0l
o
40
fou
i
>
x|
b
e
>

10
]

ol
i

on
4



SA009/Rsa | (GT | CT)

M12345678910111213 14151617 18 1920 21 22 23 24

Cleaved
product(s)

=
e
-
-~
500bp —» K™
i From minor
bands
-
120bp
90bp
70bp
50bp
Referenae
Produst ] H 1 4 1] 6 7 L] ’ 10 " [} " 14 (1] " " AL ” 10 20 27 Eil n
Tatgel Produci Type
ao 120990 A 120400 1 1 L] . ] ] L} 0 LI AP 1] ) 1 ] ° 1 [] ] [} ° ° ] ]
{ling
Nu 10) 70+80+80 B T0¢80400 L] L] 1 [} ] o 1 1 [} bt v o ° o L] 1 L] L L] 3 1 i v °
GGnO'ypG AA AA as BY AA AA as BA an ~||. [']] A AA AA AA 1] AA AA AA BR 1] By BH AN
F : CAGAAATATTACAGAGCC
SA033 Primer Sequence
R : CAGGTGATGAAAGCTTCC
123 M45678910111213141516 17 18 19 20 21 22 23 24 'Detected
v Allele(s)
PCR conditions
95T 5min
13008  smemememsemeeeoee
95T 10 sec
55T -+50TC30s8C
{a=-0.5 C)
500bp —» 72 T 30sec
--------- 10 oyclas
95T 10 sec
50T 20seo
72T 30sec
--------- 25 cyoles
<+—130bp
72C 10min
"'_"120bp 4T soaking
<+—50bp
[ Genotyping | 1 |2 |a|a |5 |8 |7 8|9 te]t1]12]1a]14]15]16]17 18] 102021 |22 25|24
50bp 0|10 1 0|0 1 1 ] 0 tj]ojojo]o0|1 0|0 O 1 1 [ 0
120+Weak130bp | 0 | O 1 1 001 1 1 1 1 0j0]0)]0]|1 0ojJo0|oO 1 1 1 1 0
Strong 130bp 1 ] olo0 t 1 ojlofof[O0]|0O |1 1 1 1 0 1 1 1 0ojoj|j0]oO 1
1300bp 0l0]|o0 1 [ ] 1 1 1 1 tjojofjojofjfojojojo|1 1 1 1 0
NSEXH NS UES ES L ESNESS A M TAQX 28 /s8R
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peil
»
o

SGmOOS F : TAATAACGAACTTGCAAAATGA PCR conditions
Primer Sequence

R ;AGAGATCGAGCTTCAAGAAATA
1 23M4567891011 121314151617 181920 21 22 2324 [pgtected
Allele(s)

95T Smin

95% 10 sec
55C—~ 60T J0sec

(4=-05 )
72 T 30s6c

_________ 10 cyclas

95%C 10 sac
50T 20sec

500bp —» - 72'C 30s0c

P ot o 0 0 o Nt e b b 350bp T SIS
72T 10min
4% soaking

" Applied Restriction Enzymes
to reveal Internal Polymorphism.

1’| Asal | eTlcr o
T2 | Hint1 | al e _ e
3 |Hae 11| eal ¢ P
4| aut | alcr

Genotyping | 1 2|18 |4|(5|6 |7 |8 |8 |10|11[12|13|14]|15]|16[17 (18| 198]|20 |21 |22]23 |24

350bp 1 1 1 1 1 1 t 1 111 1 1 1 1 1 1 1 1 1 1 1 1 1 |

SGmO003/Rsa | (GT | CT)

M1234567891011 121314151617 181920 21 22 23 24
Cleaved

product(s)

No Cleaved Product.

>
il
O
HT
ol
He
oM
>
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-
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00
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nu
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SGmO03/Hinf | (G § ANTC)

1M234567891011121314161617 181920212223 24

Cleaved
product(s)

500bp —» Bal

195bp

o b b9 HH-U-"‘ <+— 155bp

Relerence
Produol 1 2 3 4 8 ] 7 8 [] 10 " 12 13 |14 |15 |18 (k4 8 e j20 |2
Taigel Produagt Type
a50 a0 | A | a0 [o|lofoJofofoe]oJa| v v [i]s | fr|v]|[1]ojo]o]o]|o
1o6e165 | B | wesess [t 1 1o |1t fr i fofojofofojofjo o [ [r|1]]
Genolype 8o |68 | 6B |ao |88 | 6a |88 [@8 | AA | AA [ AA | Aa | AA | AA | AA | Ax | BB [ BB | BB | BB | BB
SGmO003/Hae Il (GG | CC)
1 2M34567891011121314151617 18192021 2223 24
Cleaved
product(s)
350bp
No Cleaved Product.
NZEX  ASBUES ES UL ESNEESS Ast s HAQIK &8 /s8R



SGmO03/Alu | (AG | CT)

123M4567891011121314151617 18192021 2223 24
Cleaved

product(s)

500bp —»

o o o ol 0000 0 i a9 e A 250bp

100bp

A v e o G B G WS o W TD NS WP W W A Ay Ww we e A

Referance Praduct

~
w
IS
@
@
~
S
©
=3
~
©
=
@
S
3
s
©

20|21 | 22|23 | 24

Target Producl Typo
350 250+100 | Unl

250 +100 Common Band Slze

SGmO‘] 8 e F : CACGAGATAACCTTCTTTTCITC PCR conditions
e e enee  TCGCATCTTTAGGTAAGTACTCC

12M 34567891011 121314151617 181920 21 22 23 24 Detected 95T 5min
Aliele(s) SR

85v 10 sec
55C—+50T30s0c

{a=-0.6 )
72 U 30sec

_________ 10 cycles
. 05T 10 soc
g 52000 7% soene
_________ 25 cycles

72T 10min
4T soaking

Applied Restriction Enzymes
1o reveal lnternal Polymerphism.,

T et [ arier | e
et |G ain 4 e
3
4

Hac 1 GG!| CC
Alul | AGICT |

’E{r{c;t_y;ﬁr-ma_ﬁ 23456789101 ][12]1 14”_1;’:1?_1'7 18] 19 '_23'___5:1"‘;22_"2—3""_2'-'1_

s20bp | 1 |11 ]o|a|a vt al+ [ [1]1] NERE

1 1 1 | |

POIB/10/18 152588k

>
HU
i
_I>-|_I
=
1]
>
Ol
OR
HT
fon
ne
OBt
>
H
Ol
o
40
re
2
>
FH
1z
e
>
10
1]
0K
O
i
I




7z

SGmO018/Hae Il (GG { CC)

12M34567891011121314151617 18192021222324

Cleaved
product(s)

b b 520bp Incomplete

2005~ digestion

“‘ w M “uww ‘L-l.'
U T

<+—-50bp
Refoienco ]
Product | + | 2 |3 | a|s e fr e | o |l fz]a]|ra|rs]|ae]sr]|e|e |z |2 |22 2]2
Target Produot Typn
520(- 3804130 A 300+130 i 1 (] e |24 1 0 ] 6|0 | o 1 1 1 i 0 1 i 1 oo o ]
linod) 2‘?;330 B |2a0ezs0es0 |0 o | v P lole el v v ool v oe v o] ]o
Genotype ar | AA | 8B '::_’ A | an |oe (e8| a8 | B8 |Ba | Aa | Aa | AB | a8 | B8 | Aa |28 | Aa | B8 | Be | BB | BE | AM
NPP: o PCR product
SG 035 F: CATTTATAAATCACAGGCTGAAA PCR conditions
m Primer Sequence
R: TTTTCAACAAAATCATCACGTAG
1 M23456789101112131415161718192021222324 petected  *° *™
Allgle(s) ~ =wmesmsmemesee-
95T 10 sec
55T -+50C308ec
(4=-0.5 T)
72 T 30sec
————————— 10 cyales
500bp —» ' 95T 10 sec
[ e b 0 0t g e 410bp 5OV 20sec
72T A0soc
————————— 25 cycles
72T 10min
47  eoaking

Applied Restrletlon Enzymes
to reveal Internal Polymorphism,

1 Rsa | GTl CT
Hinf | | 6l ANTG :J
Hae 1| 68l CC | Nep
Alu | AGL CT

tﬁnolyplnu 1 2]3]4 5|6 |7 |89 |10[11]12[13|14]15|16|17]16[18|20|21 |22 |23 |24

Blwin

410bp 1 1

1o
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SGmO018/Hae il (GG | CC)

12M34567891011121314151617 181920212223 24
Cleaved
product(s)
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