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o+ FU= EYA AsAl @l A (SKTI, soybean kumtz trypsin inhibitor protein)] &4 ¥ F-A1& 2dste= 77 F7
Aol A1 S A= o] SKTT &g o] A v #5& A2 o 3= Satt228 v,

3T 2.

ol#l Ui A=A = 5-F genomic DNAS FE3 5 A 13 Satt228 v7E ©] 838t PCR ¥, A7 9&& s}
o U2 ERA AsiAl dd o] e o R i A A o] A,

g Al A

¥

uhg o] &3hs 7% L 1 Foke] Fo)
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A FAS FAA A AR A FA A0 o te] dasel 101, LA @Ae 2 g
FAA EAGDT BYT 5 e Au T Aol Y ATE BAT F, vhAD FAAske] GAA

A7} o9 A A fAASE B4 §08 o] e Aotk o714 Vhke] dgE o} Qrke He 4 e

FA R RE0] A8 B8 5 A AR AT Fel wE 040w Aol 91x8) ek olmlwA], 7h
PhoIR T8 o] § 1AL sl A ek A4 ojvl 2 el
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2} vkA = 293 v (phenotypic marker) 2} A 8}8H4 vlA (biochemical marker), i=4F #F# (molecular marker)

A v = A EA Y] Y BEE =
U A A ) o)ghak Aol 2 whea}s) o
= 3A0 ddE wjrhA] oW A

5 e ol fe) ool el i 24) 99l T (polymorphism) & vHA % ol §5h
AVEAZE b ol B8 AR kAL A% AR BT i FHol dout, 147
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DNA #}A = DNA A4 TS AEsts W2l wel, g7 d7ke] A1 A8 0] 83 "hybridization—-based
marker"2} PCR 7] W ol ¢]3}= "PCR-based marker"= o ©t}.

hybridization—based marker: A|3+a A AH| Eo]Z o= AlH 2] Adlsl= AMAA G SRS ALL51e] ASEH+= A
ta Ao A7 g Aol 71%38 ulA 24, RFLP vk & VNTR v}A 7} of 7] o] £:8kt}. o] 5 RFLP(restriction
fragment length polymophism) P}# &= A gta A A2 H-9 o] tpdA] 2 A3ka s Q12159 Alo]o] Alolu AAl o] &4
o] Jlof 7|18k, Astas AdHe] Hole] Zold 7] %38k A o], VNTR(variable number tandem repeats) P} & HHs
A E Al A 9] JEE G=9] zpolol| x| 7]Q18 =, Algtaa Ao ol 2folof 7] %3k nlAoth VNTR vFA = core
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sequence?] Zdolo e} F e EFE o] Atk whE A d e dol7) 15-70 bpel A S minisatellite & 8t 7 2
o] 7} 2-6bp?l A2 microsatellite®} 1L 3t} microsatellites™ SSR(simple sequence repeats) B+ SSLP(simple
sequence length polymorphisms)#t1 = &2 91 o] 52 -2 tandem repeats sequences unito = B % 2-5bp2]
sequence”’} ¥HE 5 = 8] 2 YEFAG T} microsatellites w$- & o] A5}7] w &9l genome mapping?] PFA 2 A o]
A o]}, microsatellites A A| genomed| TE A E3E50o] 931 1 = 100,00070(every 300 to 500kb) o] &t} 3},

hybridization-based marker: Southern hybridzation 7| & o] &3to] AEFEE AAAL gl o) nlA ] FHE o]
S5 = Y A ggo] B4sta 53] & A AR 89 F = O FAARFAAE 2= do] A du=
A7 2

&3, PCR-based markere= 9199 = 5ol% Zato|m 25 AMFd-Gol o8 5% 5= DNA 4 & 479 %
A syoll Ak, o714 AEE = 53 DNA 2 3H(amplified DNA fragments)2] Zolo] tdA S npA = &85 W2
t}. PCR-based marker?] <= RAPD u}A ¢+ AFLP v}# 7} 9 t}. RAPD(random amplified polymorphic DNA)#=}A
St T A2 Aol Zlolr (BE 9 = 10 A7IA4E A)E AFE3te] Al A Ede] ool 54 x4 PCR
Lol = SEZEDNAEH 9] Zolie] Aol 7] %3k vlA ot} RAPDA 23t W42 ntAE HAEste A HA o] 7hets)
A2 E A ZE] HAEE 5= 9l = o] 9loy, PCR A Hol7F -2 9] Zglo]H & A}8-317] u ol =
Azl Wzkste] Add o] Boj A= FA7F A 2y Al @A o] "ojA] = A=, RAPD #hA <l
).
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7195 Ao A FE8}o] FRY3IAL, o] GIIAE S BAELY, o] LGS 7| 2E o] LEo|HE A5}
gao g a2 5 ¢t} o] = A9 STS(sequence taaged site) v}#A & g},

1)

DNA
PCRY+$-&

—

¢

&

AFLP(apmlified fragment length polymophism) "FA+= 7F8 & 2o 7% DNA vpARA, 27195 2
AgtE A AA A9 vhs A(restriction fragment polymophism ¥ RFP)S &2 117} o} & 3 =3huk-&-
=35k WA otk AFLP7| W2 @3 Aol R o2 Agtele #Alsha sk dynto] e/ o] thalyd g4 o
RFLP 712} &2 "selective probe"dll 2]3] HeH A3t a4 A HAE d)F o= DNA vlA g4 &
RFLP 7| H& A|7t3} =3 o] Wo] AR %= Southern blot 7] & ©]&3}X| 7 AFLP7| 2 PCRE o] £35}2 & DNA n}
AE wl§ e oz S e o] Ak

T A S gl 9o wto] $-AA o2 AR AL, Q1T Aol A T F ool AL Tk EHAl A
MA L 7He kA G Adsd ool T s = 589 3 484 (antinutritional) {12} T2 stz A Al o] 4 gkt
(Westfall R.L. and Hauge S.M. The nutritive quality and the trypsin inhibitor content of soybean flour heated at
various temperatures., .. Nutr. 35, pp379-389, 1948). A3} 719 FAH L L2 E|olA| A A& 32 5l7] ¢Jsle] Do
ShAI R, I g A g = opreqt o] o] 8VFs S At 7IH, FE AT g 5SS A HAE ZEE A A Al
£ et amlg 7 Ao B e E AAaATIAY AFA e glow, stolxl opu gl o] A S Y e
QS Aot} 2 t}2 EYAl AjA o] tFol 5] vt BasEo)A] o v(Birk Y., Purification and some
properties of a highly active inhibitor of trypsin and chymotrypsin from soybeans., Biochem. Biophys. Acta 54,
pp378-381, 1961; Frattali V. and Steiner R.F., Soybean inhibitor. I. Separations and some properties of three
inhibitors from commercial crude soybean trypsin inhibitors., Biochemistry 7, pp521-530, 1968; Kunitz M.,
Crystallization of a soybean trypsin inhibitor from soybean., Science 101, pp668-669, 1945), &S tF EHAl A
3] Al (SBTI, soybean trypsin inhibitor)®] &/ o] SBTI-A, T de] o]k A o= A7bE o] 2] 3l(Rackis J.J. et al.,

Soybean trypsin inhibitors: Isolation, purification and physical properties., Arch. Biochem. Biophys. 98, pp471-
478, 1962), o]&= ddlz o 7 F1) = E YA A 3] A (kunitz trypsin inhibitor) & 4# 4 At} 5 FU= EHA A A
(SKTI, Soybean kunitz trypsin inhibitor)= 181 %715 gk 2h-& wakA|ojw, v Zrefo] 4 skl vl Zojr}, 47
21.5kDa®] vl Zeto]l 2 A ste Wl g 2 Fu=o) o) A5 o2 Eu il o FAESFH A4 = o] AH(Kunitz M.,
Crystallization of a soybean trypsin inhibitor from soybean., Science 101, pp668-669, 1945).

SKTI¢] 5714 9] A 7] %% (electrophoretic) FEI7F 2= ik, vl7)e] Fejel Tid, TP, Ti¢, Tide] F4% zdo] &
FAAANA Y T A B3 Y AR A Y ZREA s oz 9tH(Singh L., Wilson C.M. and Hadley H.H.,
Genetic differences in soybean trypsin inhibitors separated by disc electrophoresis., Crop Sci. 9, pp489-491,
1969; Hymowitz T. and Hadley H.H., Inheritance of a trypsin inhibitor variant in seed protein of soybeans., Crop
Sci. 12, pp197-198, 1972; Orf J.H. and Hymowitz T., Inheritance of the absence of the Kunitz trypsin inhibitor in
seed protein of soybeans., Crop Sci. 19, pp107-109, 1979). Orf ¥ Hymowitze O 71A 2] A ej7} o+ EHA A
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A=A, WEE Ve A 23, 18 A ek 24
A=A, WEsL AR Y FARRE ) A% F4) ol
al

[e}
[e) huy
'Amsoy 71'#} B3] A 30-50% A H A2 i

SKTI 42 U159 244 AAR LA 18 99 X8+ 92 (Hidebrand D.F., Orf J.H. and Hymowitz T.,
Inheritance of an acid phosphatase and its linkage with the Kunitz trypsin inhibitor in seed protein of soybeans.,
Crop Sci. 20, pp83-85, 1980; Kiang Y.T., Mapping three protein loci on a soybean chromosome., Crop Sci. 27,
pp44-46, 1987), ©]+= USDA/Iowa State University -+ 22 Ad#AA L] A 15 A2 58 AHCregan P.B.
et al., An integrated genetic linkage map of the soybean genome., Crop Sci. 39, pp1464-1490, 1999).

DNA vfAES 5 /i T2 283 dd 9 A5 98 240 277 H3dvh 22 et d4dS 7hd 28 4
A E=EL 5o A RFLP(restriction fragment length polymorphism), AFLP(amplified restriction fragment length
polymorphism) @ RAPD(random amplified polymorphic DNA) P} # ES A} &3] 24 5 vk (Apuya N.R. et al.,
Restriction fragment length polymorphism as genetic markers in soybean., 7heoretical and Applied Genetics 75,
pp889-901, 1988; Lark K.G. et al., A genetic map of soybean using an intraspecific cross of two cultivars:
'Minsoy' and 'Noir'. Theoretical and Applied Genetics 86, pp901-906, 1993; Akkaya M.S. et al., Length
polymorphism of simple sequence repeat DNA in soybean. Genetics 132, pp1131-1139, 1995; Shoemaker R.C.
and Specht J.E., Integration of the soybean molecular and classical genetic linkage groups., Crop Sci. 35, pp436-—
446, 1995; Keim P.J. et al., A high density soybean genetic map based on AFLP markers. Crop Sci. 37, pp537-
543, 1997; Cregan P.B. et al., An integrated genetic linkage map of the soybean genome., Crop Sci., 39, ppl1464-
1490, 1999). Microsatellites ==& SSR(simple sequence repeat) FFAES wl-$- t}3 9], THIAAME & E4Hd A
= 0]tH(Cregan P.B. et al., An integrated genetic linkage map of the soybean genome., Crop Sci., 39, ppl464-
1490, 1999). SSR ZefolmSo] T Hal FFo] WEHWA, SSR vpA S-S B2 tiF A 254 o] &7Fs3H
A (Cregan P.B. et al., An integrated genetic linkage map of the soybean genome., Crop Sci., 39, pp1464-
1490, 1999). Wk gfo] Egh e zto] mpA fdatel 1 JAS sk F4 4 FAA}F Alolo] At H S s = J4
< f38l FAAE &Rkt e A Aol A, A& AlulzkE (plant breeders)2 (A o2 /A& AE317] 98] &4 v}
AE o8 F Arh AP F32= 16.2%9] wA-&8 7F FU= EA A A(7)o] A= 5ol WA
(Hidebrand D.F. et al., Inheritance of an acid phosphatase and its linkage with the Kunitz trypsin inhibitor in seed
protein of soybeans. Crop Sci., 20, pp83-85, 1980). 1 5 5719 flanking RAPD w}# E(0P0O12 % OPC08)& 77
FHAAZHE 16.0cM2] Aol A= AA S B ok ey 77y -FdAtel 2 AAd=o e 4 vfAES
s/HE o AA T

olof wpe}, WA EL FuUx EYA AA7F AR E T AES Eolsi A AR = s FYUE EYA AAE
243 T Aol B3] A3E DNA vpAES 37 $18Fe] RAPD vkA, AFLP v} 2 SSR vlA & ©]-8319] gene
mapping& 3 23}, SSR vl F 9] 32l Satt228 vkA 7Y 77 F- A} DHSHA ATE AL (0 cM) Elgtoz A K

s o e =

o] o] £ax shi 7% 4 3

Eoulyol B e o F Fyx EYL AsfA| w2 (SKTI, soybean kunitz tripsin inhibitor protein)9] &4 2 24 &
*= Axo} WA S A AT Satt228 vFA S A FEE A olth

A7) BAS dAsly] Yele], B ayg e ol F U= EYAl A4 @ A (SKTI, soybean kunitz tripsin inhibitor
3] o] SKTI @A o] AAH F FF5S Ad 4= 9=

+
>
e
3

Satt228 vlA & A|Fsh},

T3k o Ol F A E A Z5E genomic DNAS F&3F & Satt228 npA S o] -835Fo] PCR¥FS, A7 5S 3 sle] tF
FU= EY AEA il do] AgH oA T A EA 9 AHEWHEE AlFs)
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7 FU= EYA A A (SKTDE antiparallel B-sheet @@ o] s o] &&= 21.5 kDad] <& A %]
W, 181 F7 = FAdH o] e 2 dEgA| o), v Fgfo] T shE T A 2 A, SKTIL H7td = B A 7tEw
Ol 2550l lofA] e e o] FUdelt

Eoabg o = E YA A&l ©bw A (kunitz trypsin inhibitor protein)e] £ ITEE A E A o)l 77 F-A Ao AA=H
DNA "}AE 54 3}7] 913}, Jinpumkong? =Z( 77703 C242 (tit) Ao < EX}ETH FAE g ¥ Clark 3
(7iTy) 2k C242~ ol o] vl 2 93 Fvhg 438k WAl F1 A E25E 9] F2 A58 SKTI A Wi=o] £45
A3l 9l A7)9s o= B sHE ©Al; 1000 RAPD Zgke]w, 342 AFLD 43}01”1 A E, 35 SSR Zgo|n & A}%
3}ty Jinpumkong? (SKTI ©Huld &41) ¢F C242 (SKTI @t 2 FA) 2B bhulked ZHE oA Ao T} A S Hol=w}

5 Adstes @Al A vbA E% o] &3} Jinpumkong29 C242 FJdoll A 77 Atet A npASES Adel=
A Ti A Akel AE v S-S Clarkel C24200 A4 18 @A A= o ot

Ti 54 Aot Aae upAEL2 171 2] RAPD vl# (OPARL5S), 2712 AFLP ul# (CGTATG, CATACG), 37§2] SSR v}
(Satt409, Satt228, Satt429) 2 1702] SKTt v}A $1om o]& A& gt A7 42 317] 9} 2.

(% 1]
A5l 97144
OPAR15 5 * —ACACTCTGCC-3'
CGTATG EcoR | -GACTGCGTACCAATTCCGT
Mse | ~-GATGAGTCCTGAGTAAATG
CATACG EcoR | -GACTGCGTACCAATTCCAT
Mse | -GATGAGTCCTGAGTAAACG
Sat 1409 Forward CCTTAGACCATGAATGTCTCGAAGATA
Reverse CTTAAGGACACGTGGAAGATGACTAC
Sat1208 Forward TCATAACGTAAGAGATGGTAAAACT
Reverse CATTATAAGAAAACGTGCTAAAGAG
Sat 1429 Forward GCGACCATCATCTAATCACAATCTACTA
Reverse TCCCCATCATTTATCGAAAATAATAATT
KTt Forward GATGGTTGGTTTAGACTTTAG
Reverse ACCACTAACGGTTTGTTCTTAG

SKTI @t d o] &A= SKTI @4 o] 47} -4 o] v (dominant), U= EHA A dwlde 773 {4 =} o s
zHd ¥} 7709 DNA vbAE(1 RAPD, 2 AFLP, 3 SSR, SKTt) ¥} 77 3 AH= 94709 F2 A= 5= #AE A 104 #
Ao 72 ApEolr] itk 370¢) SSR uHA S (Satt409, Satt228, Sattd29)= 10 cM HE 78 Aket AAAd s oA gl
Satt228 vlA = 77 &bt sk Al das] o ).

olr

3 o T A2 A 25-H genomic DNAE FE3 - Satt228 vl# & o] §38to] PCR W, 1719 5& s8] Wi+
FU= EYAl AajA il do] A% ofd tiF A EAE st S Al et
5211228 oA DA SKTL B A §0-8 sk 77 Ak A1) 051042 (0 M) Simh B4 7975 (44
=) B 7 (S E)e F-148 S SKTI @ do] ol = o, 4 (EAATTIHZ H FAAF 2 SKTI
o] AR e geojth, SKTI @l d o] 9= FAFUA] e FAelA] Eﬁﬂ A= 7kA o] LA Rl 4%8 49 SDS
Gl W71 9E5S E38he] 21.5 kDaoll A 9] ME {§-F5 B 33 sit), o= SKTI g do] A4 H 2EFT FFTA 3%
HH T8 B w83 AulE adte wAlolth 7V ke DA 8] Ak Satt228 whA = oY A E A Z5-E
genomic DNAS FZ38}o] Satt228 ul# S o] &3] PCR 3 & 200 - 150 bp Alo]ol A &) M= FH-2 W 7742
fﬂﬂe HA &= lﬂr. = ol A=Ay TUTi Tith, titi AAE DA B8 & 5= glo] =274 7HA ek g f A1 A
S AustH SKT o] A H A A% e k. mEkA] SKTI ‘:}H”“‘ ﬁﬁﬂ wE FAA A el B2 A
EETHﬂa % ﬂqﬁ&ﬂSMQSWﬂEﬂﬁﬂpﬂvfﬂc iSKN%ﬂ@ﬂ@ﬂ%mﬂgﬁﬂ

e
Z 7)o Aurst 5= 9o},
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ols}, 3t712] Ao H Ag oo odte] WY oL A s A st ok, glr]e] AAe E A B o] 4
Al 1 vk o] o]of 9]3te] ShA H A= ket

AN 1, AE AxEY

5 428 C242(clark derived near isogenic line)< ¢t 5+ 41]-% 7HA AL o T Fy= EYAl AsjA= 2
*E]Qoi 1t} C242+ v]=+ Nebraska-Lincoln thte] &t} w1 J. Spechtgi—rlﬂ 1459}, Jinpumkong?2 @
Clark ==& F U= EHA A&A Gz mi=(77705 71A 1L DN W A Z A e H]— At 1&
Jinpumkong? &EZ3} C242A o] o] wuj 2 g f-# =, ZH“% 2# Clark =271} C242 A}o] 9] un|z2 W=, F A
o] w2 AE 2ol F1 &A1 7E 2o A AuE o 8 F F2 45 AT

AHA 1. FY= EFN A)A A1AF e 27

7] AAld 1A =) Ak 18 913 F1 A &2 5-F 987H4 2 221 Ak 28 98 Fl A B2 5E 243709 F2 &
AHE M=o EA(SKTI- " + ') T FA(SKTI-null ' )E 24317 98] d719d5o=2 245300 viE A9k 7 F2
FAERYE Y 27458 Bestal 72 F2 TAES F2 UM u‘a% A&l Tolal 7] 7] S8l v F kST

l‘

25 29 AL A 1.56% v/v B-H M E ) &L (B-mercaptoethanol) S &3t pH 8.09) Tris—HCI 1mlo A 30%
T FACH YA EEE - FTd 50l AE 581 W3 (10% w/v SDS(sodium dodecyl sulphate), 50% v/v =2k
ol M & 1.96% B-HAEoe& 1M Tris-HCI, pH68)E 718 3 58 50k 97 C oA 7Fg s & YA R ik A
ZM 2uE Owl £ A ~"(Model : PODS, Portsmouth, NH USA)el| A 12% o} & olnfo] = SDS-PAGE vj#] Ao A
A719 53 A7 dF52 7AZF B2k 120Vl A =33 t). A 0.25g9] Zvk4] BEHEAE EF R250, 10% oFA|
EAb 45% Weh2-2] Fgdo A 35 Fot AAEta, BAA M (5% ol EAL 14% Wl ek )0l A 244 7F B d A 51 T}
21.5 kDa B E Yl AajA g 2s g3 Wlde Range SDS-PAGE molecular mass standard (Sigma

MarkerTM, Product Code : M4038)& FU = @i =& A A7 AME9 818 93l &3l

471 AF 389 23}, Jinpumkong2 3 C242 (F & DAFo] o] w2578 ozl B gl F2 FAbo A yehd FU
= EGA AsAl e A(SKTD Mg e % 104 1= vhe} 2o} Jinpumkong?2 F¥-& 21.5 kDa 91 %] o] A SKTI
i ol C242 BE& W=7} glom F2 Fxlo] A= SKTI W=7 BejEa glon + = Mee] f &= alse]

AFd 2. DNA 3% % DNA w7 &4

FU= EYR AeA Gl A s Aujete 77 At A3E viAEES EAE 7] ko] vl v Ess o F v EH

2 A2 2004 5ol ol BFatqith F2 TAF5 AbolellA] oAl 1 9470 &f 7i7) ] F2 él%‘é 2 1o B
ﬂ%%i—rﬂ oJHUAES ANF AT F etk 2004, 243719 F2 TAE 5 429 97719] F2 $AES 20059 499l H]
Jal--2o A ZFelar, B B 9479 77t e] F2 Al EREHE ofdels A7 sk th Genomic DNAE CTAB ##
(Saghai Maroof M.A. et al., Ribosomal DNA spacer-length polymorphisms in barley: Mendelian inheritance,
chromosomal location and population dynamics. Proc. Natl. Acad. Sci., 81, pp8014-8018, 1984)& $-83}] 2 =
21 o 7 HE FE=aGlt)

RAPD(random amplified polymorphic DNA) v}#A 9] 418 93}, One-thousand 10-mer oligonucleotide primers&
Operon Technologies (Alameda US.A)EHE 74819 . SSR(simple sequence repeat) PFAES £4317] ¢3l, &=
35 SSR ZzlolH = FAAE 388t = 5 B2 A3 A =(Cregan P.B. et al., An integrated genetic
linkage map of the soybean genome. Crop Sci., 39, pp1464-1490, 1999)¢] A2Z2 F&] Ael& ). Aeld Satt T}
o] &2 Bioneer, Inc. (Korea)ol A §/d 3}t

AFLP(amplified fragment length polymorphic) P}AES #2435}7] 913l, 342 ZglolH M EE AL-&3515 ) shvbe] 54
E o]l M (SKTH = 77 A AFe] A doll 7] 238ho] 31913831 th RAPD, SSR % AFLPS] 3% 9 H7|d 52 1 5o WS

83l =385} tHKim M.S. et al., Construction of genetic linkage map for korean soybean genotypes using

molecular markers. Korean J. Crop Sci., 48(4), pp297-302, 2003). U= EHAl A A =S 93t F1 2 4238 9
Ao 7125 31, F2 A& F o 2 X E present and absent bulk populationsg %52 th(Michelmore R.W., Paran
J. and Kesseli R.V., Identification of markers linked to disease resistance genes by bulked segregant analysis: A

_6_
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rapid method to detect markers in specific genomic regions by using segregation populations., Proc. Natl. Acad.
Sci., 88, pp 9828-9832, 1991). Present and absent bulk populatione 2z 2071¢] F2 /A& /-3t 12, o] = A
YHo FU= =g AslA o2 4719 %l 7] %she] ATk RAPD, SSR, AFLP w}AE S A 1 104
Agsieh A9 104 77 s Qe ASTS 99 2014 ALgste] AR #el sgiet

A7) g FEe] Ay, Jih 1 H 2004 FUZ= ERA A S A o] EA) = Aol gk F2 Fxbe A o] E8+ 8t

7] & 1oﬂA1 HEutel Zuh SKTI vl =2 713 72709 219 SKTI Wh=2 71| a1 9l A 88 267] 9] E2}17} @‘?_r
1o A #%LEM ItHx2=0.12, P=0.70-0.80). ¢+ 2¢] ¢, SKTI &+ d Ml == 7}x1 18570 2] A9} SKTI vhuia ul
=2 7HA A YA 2o 5871 9] FAEo] B o] A (x2=0.17, P=0.70-0.80). &3], SKTI ¢+ 2d wi=2 713
257712 }—x}g} SKTI @i MEE 714 a1 QA @82 8470 9] FAF&0] &5 o] Hth(x2=0.02, P=0.90). 37| #Z-2
SKTI @ = o] &4 = FA)7F @ - 2ke] 28]l 3:19 4] k3T

=12 319 23 F2 EAH(HE 1 9 2)ol A 2% 3:19) £ )83 Chi-square valuesS FU = EHA AsA]| o
W Es gd A FAbel 3 249 S gle 4 vk

(% 2]
A A O FU = EFA A g e EA) e B v &
Fe &I|¥s gHE
F2 X S - — X2 probability
Ti_ titi
X 98 observed 72 26 0.12 0.70-0.80
expected 73.5 24.5
Xt o 243 observed 185 58 0.17 0.70-0.80
expected 182.25 60.75
J— 341 observed 257 84 0.02 0.90
== expected 255.75 85.25

A 1(Jinpumkong? and C242)¢] F R E A HAEH 1,00071¢] RAPD Zglo|H & ZFoA], 1247¢] Zao|n7} &
oA TP S BT e 12%9] Zefo]rEo] R A TS eI 1247 F ol A 357 9] Zefo] 7}
SKTI @98 8- 717 bulked DNA samples®} SKTI ¥l & o] ¢l+= bulked DNA samplesAlo]oll A th&A] S Bt} X
16719 Zalo]m Eo] B I hylked DNA samplesAtololl A ThE A S S Ao Bo]F T},

AFLP 49 342711¢] Zetol] A ES Fol A, 2 1071¢] Zeto]wEoe] B 9 bulked DNA samplesell Al Al T}
B BT A8 E 35709 SSR Zefolw & Fol A 3709] SSR Ze}o]w & (Satt409, Satt228, Satt429)3 SKTt =
ghojw 7} ol M v HoFtt

wheba], & 49 v E(35 RAPD, 10 AFLP, 3 SSR, and 1 SKTt)o] f¢t 19] 94 F2 7| A 23 ul# £ to]EE 97]
98 AFEE AT & 2= B bulked samples, F2 kol A SSR v}A ¢] Satt228< 0] €3 PCR 238 ol Fa ¢
o},

AH 3. A A& 24

k1a2) 7H4 HAES 9470 F2 ZHAEE 7 E Je 1A 28] oy 7t Doy Rt 77 2bE 238k fdat
A# A= 371 9l 0}04 vl7 dlolE % SKTI &g dlo]E & MAPMAKER v. 3.0 A}-8-3% tHLander E. et al.,
MAPMAKERI An interactive computer package for constructing primary genetic linkage maps of experiment and
natural populations., Genomics 1, pp174-181, 1987). v}AE2 4.0 LOD$} 3L 50cM Y] A=3 A E 713 "5
ARMEE ALg35te] TFol GYHUh v Se] Foix Az DFo| AFHW, 1F Y 7HE A%hE npA 242
"Compare" AMER A8t} 2 Ak 15 o] vpA &A= "Ripple" AMEE A8t} glakqinh. <%= A (cM)
+ Kosambi mapping function & AF&3te] 438199 tF (Kosambi D.D., The estimation of map distance from
recombination values. Ann. Eugen. 12, pp 172-175, 1944).



TNE3 10-2007-0034213

A7) A8 =] Ayt F 7719 DNA #FAE (1 RAPD, 2 AFLP, 3 SSR, and SKTt)o] 77 F- A Ao} Hek 104 F42 o
2 AA=HAA des & J b = ATk At 19 4 9ol & 3712] SSR vhAEQ] Satt409, Satt228 2 Satt429¢] 10 cM
ol 77fA21e AaEol A gleS sl = Atk (= 3 #ar). 1 Fo| A & Satt228 upA = 0 cMol A 77 A 2k¢}
At Al A= AR AATE Jt 1ol A 77 2kek AakE Al7le] SSR wbAZF Al A 771 2] vhA 7 (Satt228 2 Satt409)
ek 20014 77 -2k A3k o] A 9‘91 A 1A Tr AR A A # (0 cM)E Satt228 vhA = H20 A 77
AE = AAJT SSR vhA S} TV F3Ae] A4 R A% A= Hek 1 9 264 A2 o]

jg

AL} 3.7 cM Aol 98-S 3
SHAl YJEbES g2ls 4= 919l

A d 4. Satt228 SSR WlAE o] &3 SKTI 2F A 43¢

Satt228 SSR v} & o] &-3to] SKTI A € A=o] ARd AL str]ek o] skt WA Astazt sh= o2l F
A& A 9] genomic DNAS 53 - Satt228 vkA S o] &3t PCR, 171958 ¥ EtBra A& sho] A& S skt

4-1. Genomic DNA F=

Genomic DNA &2 223 94719] F2 /MAZHH 247 o & 9l & A3 3Fo] CTAB (Saghai-Maroof etal, 1984)% 1
< o] &3kt

WA o]dd 9l 27 3% wapAbdkol] War sk A (- 27O°C)E o] 55 WA o m Al g 7H R 2 vhEo] 16me] =
X 29d B (polyprophylene tube)oﬂ 5mle] CTAB &= W Hr[ 1M Tris - HCI(pH5), 1% Alkyltrimethy
ammonium(CTAB), 5M NaCl, 0.5M EDTA, 1% B- mercaptoethanol]g‘r A Wo] 60C 9 &L (water bath)ol oF
1A 7F ok wukslQiTh, o] 2 ALolA] 23 F 5y FRREE: 28 (24:1)S H7Fske] 3200rpmell A 25% Sk ¢
Al skl

Al SO 2 FEg Ao 4T FEs 7oz Fof |28 FH &3 5 22 4o A7k o)Az =2d dFH(cold
isoproplyl alcohol) & #£F3}o] 3] wwtst & 2 2 ko] DNAE 3¢l A7 DNAS A2 2 nlo]| a2 S8 A
w11 centrifuse®] quick spindted %ﬁﬂ A3, 1mle] 76% EtOH - 0.2M NaOAc, 1mle 76% EtOH - 10mM NH40Ac
83 70%2] EtOHe| Al&d 3 & TE[ 10mM Tris-HCI(pH 7.5) + 1mM EDTA)E A& Yo Stocke = H#3}3i T}
Stock DNA¥ UV-vis SpectrophotometerZ ©] &3t DNASEE =431, 243 TEE NS B34 20ng/ o= 3
Akt

m[o
L

4-2. PCR ¥h-&

SSR "} A Satt228 ulAE o] &3}e] PCR & ¥H&9 100+ genomic template DNA 20(20ng/ul), ol ™ 2u0/2uM, 5
unit Taq &2 W 2}o} Al (Fisfer Biotechnology), dNTP[ 25mM MgCl2, 25mM dATP, dTTP, dGTP, dCTP ], 5X #+-&
W [ 250mM Tris(pH 8.5), 5mM MgCl2, 100mM KCl, 2.5mg/mé BSA, 12.5% ficoll 400, 1%(W/V) xylene cyanole ]
o} &3gtalo] PCR HFH.(96 well2] MJ Research, INC)o| #538aL 3k A2 &) 12u02] vl 2 9S H71ak3ich
PCR ¥H&-& Thermo-cycler(MJ Reseaech PTC-200)2 A}-&3}4] DNA 27}5] 3t 7}=ho] =& Denaturation T4
92T 45sec, DNA9 Primer sequence”’} DNA$} A3} = Annealing @A 47C 45sec, DNA 5|7} A1 25 =
Extention @7 68C 45secE 3 cycle® 39 cycles =FA| 71 &, 4°Ci Ei}ﬁ}"ilﬂr SEZGNE 4T HHZE B &
1.2% TBE o}7} 2 2 A(23%20cm, Owl separation system) ol 4] vH-&a 100o] £2Z NS Ao 29 3aL 120V
Ao 2 2A17F 308 F¢t A7) % (electrophoresis) 3} t}. #2] & ‘%‘HEi EtBr (Ethidium bromide, 70u£/0) ) 40+
A F ddH2000 15+ &<t Al F A # 21 Image Analyzer SystemS ©]-§38lo] =5 #Fdste] WMol & A4 s}3iTh

47 A9 S Avbs k= 204 B upel o] F2 W= o] Axyl SKTI vl do] A2y p2o] W=} 5 A3k 9] %o
e Zlo] up2 SKTI vl do] AAH o F A=A & oJvn|shs Zleo|nz, & iy Q Satt228 A E o] &8 A9 &
A SKTI el d o] A48 AEAS A2 5= v

e a3t

g o | 5 Sy = E YAl A A w2 (SKTI, soybean kunitz trypsin inhibitor protein)®] &4 W Y15 Z2 3}
A Aol DASHA AFE Satt228 vhA #H Aolt}, giF9] FY= EYA ASA G AdS 7Ee A AU &

rr rh:

:}_
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A ALH BT A FAA 28 oA L GFAA S| FAS Wolmel Pelojth 7bg AAY Tx EY
A AN S DS BRSNS PEE FE APk Aotk el o P e ohE U 24w SR v

F1 ARA 0w W5 obrlebe] £22 7hA e,

5ol A SKTI vl & o] &A= thel $Ax}ol 775 A& ol 93] 2Aw ] SKTI vl & o] &7} $-4 o7 zHg-3lt), u}
2hA), 3 0 ) Sate228 Pl FU= EQA A sl Bl A g 2dehe 77 A Wel Al 9 SSR A A
SKTI shwide] A Az o 538 Sl glojA 2 %ﬂA&mwsﬂﬂ%ﬂ%ﬂ@%ﬂSKH%ﬂéﬂé
HEABS ARG 5 glo) thre) AEF K4 Aol oA g3 ol

Z1& 35 Aok 19 F2 £xE50A Yelvs= SKTI vz o] uiy siel & Yelll+= Ao 24, P1< Jinpumkong?2 &
29 P2t 2422, AT} FUX E9 1aﬂmmW(mama%4ﬂtﬁ+:SKH%ﬂ§§ﬂﬂ¢%%ﬂﬂ
- &= SKTI @ A o] 215 el

T 2¥ R 2 (P1: Jinpumkong?2, 7777, P2: C242, tit), bulked MZ5(B1: KTI v =2 &z, B2: KTI ¢tz X)) F2 A
ol 4] SSR Zg}o| W Satt228<2 €13k 2] DNA fragment?] 3|8H1& YeEl+= ZolHy,

T 32 A 13 Aok 25 o] &3te] AR Tr A A &ﬂﬂ~ﬂﬁTnﬂv&¥ﬂ%} o A= A2 YAt ol
o wA FAREL o] BL 9 2Z0| Kosambi A% AglEs %] ¥A89 1, CLGO9E Fo 144 A A& 9&
o] gk

=

T2

M Pl P2 Bl B | F,

1K+

03K+
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=3
MLG A2
- cpaR1s
230 CLG 09
COTATG MLG A2 =
193 _ Fgdl
CATACG T - i
437
2.4 - Satt228 ., P!
Satt409 - g
4.3 Satt228 7 139 =T
007 = : 7 110
cg STt 120
watt403 Brl
L 1 Satt42s i EAN Y,
Population 1 Population 2
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