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SUMMARY

Studies of the identification of Hanwoo meat
by DNA analysis

These studies were deal with the development of breed-specific DNA
marker which is able to identify Hanwoo and Non-Hanwoo meat, the
optimization of amplification condition for the detection of DNA

marker and the characterization of the nature of DNA marker.

1. Identification of Hanwoo and Non-Hanwoo cattles by DNA marker

Genetic differentiation between Korean cattle(Hanwoo) and European
cattle breed(Non-Hanwoo) was examined by Random Amplified Polymorphic
DNA(RAPD) analysis. Less than 10 polymorphic band were detected and
the size of PCR product was between 0.5Kbp and 2.0Kbp. The RAPD
patterns were identical among Non-Hanwoo, such as Holstein, Hereford,
Angus, Brounswiss, Limousin or Simmential, but the above pattern was
different from that of Hanwoo. All bands detected in the Hanwoo
samples were observed in Non-Hanwoo cattle samples, but one of the
common bands found in samples was not detected in the Hanwoo
samples. This band was independent of sex and individuals. This RAPD
patterns among several cattle breeds were alike to be clustered into
two distinct groups, Hanwoo and Non-Hanwoo, by the absence and
presence of one band. This band was 1.4Kbp long. The band may be
useful as a marker for identifying a meat of Hanwoo from imported
cattle meat,

Actually, the detection of the DNA marker(1.4Kbp) was tested by DNA
analysis with 929 samples which were prepared from bloods of 673
Hanwoo cattles and 141 Holstein cattles, from 115 imported’cattle
meats. The DNA marker was absent in 644 of 673 Hanwoo cattles (96%)
but present in 245 of 256 Non-Hanwoo cattles (95%). These results
show that the DNA marker is effective to characterize Hanwoo and

Non-Hanwoo meat by its detection. This kind of DNA marker, however,
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was not useful in detecting unwanted crossbreeding between two cattle
breeds, because the band pattern in hybrid cattle shows one of two
band patterns in Hanwoo and Non-Hanwoo,

2. Parameters affecting Polymerase Chain Reaction(PCR) in the
detection of the breed-specific DNA marker

There were several reports that RAPD markers have extreme
sensitivity to amplification conditions and poor reproducibility. The
effects of several parameters on PCR amplification in the detection
of the 1.4Kbp DNA marker were examined. The PCR program commonly used
for RAPD analysis with 19-mer included a 30 sec template denaturing
step at 95C, a 60sec primer annealing step at 36C and a 90 sec
primer extension step at 72°C. Usually, 35 cycles of the three steps
were run to detect the DNA marker,

Using small amount(50ng) of genomic DNA on amplification, clearer
DNA bands were detected. The higher concentration of the genomic DNA
showed a non-discrete size range of amplification.

When the effects of different annealing temperatures(35, 38, 41,
44, or 47C) on amplification were determined, band patterns were not
changed until 41°C. Higher temperature above 44TC prevented DNA
amplification,

Different annealing times (60, 90 or 120 sec) gave different band
patterns. A longer extension time was required for the longer size of
DNA bands and 60 sec was sufficient for the detection of the 1.4Kbp
DNA marker.

The re-amplification technique was used for the improvement of band
intensity. A 1x£ aliquot of 1st PCR products was added to a reaction
mixture and was re-amplified. No differences in band patterns were
found between 1st- and 2nd-PCR products. Several primers with higher
G+C content by single base changes were examined to determine the
effect in the detection of the 1.4Kbp DNA marker. The change of G+C
content produced PCR product, but no the 1.4Kbp marker band.
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3. Characterization of the breed-specific DNA marker,

The band intensity of the breed-specific DNA marker would be
necessary to be improved. For example, the 1.4Kbp marker band was
detected with several bands of different sizes which disturbed the
comparison of band pattern between Hanwoo and Non-Hanwoo samples. So
it is necessary to be removed these noisy bands. the breed-specific
DNA fragment isolated from the gel of marker band was cloned in the
pUC 119 vector and the cloned 1.4Kbp product was used as probe to
hybridize with restriction enzyme-digested genomic DNA from Hanwoo or
Non-Hanwoo samples., Smear bands were detected in both Hanwoo and
Non-Hanwoo samples, and hybridization patterns were similar between
two samples, This shows that homologous sequences with the 1.4Kbp DNA
marker is widely dispersed in Hanwoo as well as Non-Hanwoo. In order
to examine further the nature of the DNA marker, the cloned fragment
was sequenced and its size was 1435bp long.

The marker sequence reveales homology with bovine microsatellite,
alu-like sequence or SINE sequence. This suggests that the binding
region of the 1.4Kb DNA marker is positioned in a repetitive DNA
element widely dispersed in genomic DNA. Thus, the detectibn of the
breed-specific DNA marker may be due to the difference of the primer
oligonucleotide binding with genomic DNA and not be relative with the
region of the DNA marker.

Thus the results shows that the region of DNA marker was present in
genomic DNA of Hanwoo and Non-Hanwoo, Further studies are required to
clone and sequence the DNA fragment in Hanwoo corresponding to the
DNA marker detected in Non-Hanwoo sample. This approach may be
contributable to make a single band which is a DNA marker.
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2. 95 xpEste AAY

W3l U980 £egurt Br} b7 ¥HY IUY ATEE VSeke HEY
7t o W] dANZLLEA 98 LnjA AFS R3] HEY Y
£7} gleh. 2y 2MalEL 7] RPN A FUKI T R4
o] 37t8 ¥9-%o2 EHH Mol tisl ¢ &2 S /ML e R
o2 Jehla gtk $3 BKof ot ojoprle i@ FAo] tizled mjAY
o S3owE whglel $¥sta qlch

AAE LMzt chgo2 ¥ HERAH1994E)oNA ZAtc)de] 80% o] o] 4
dgo] BeKo2 Fhslol ojY b4l glrka FHsi, VPEATL B
ZEctd 7Hgo] usdzle $98E FYSATIR 24 gAY dFE2 93
2 gk #5943 A% FARIEY ANE EolRUzl: 47 578t 26%71 4
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AH277L e £} wujsta ot it ok iak eRolghe
§ol& WSol tigt UG Yol =3 2ujzte] FriFd F¥E WAL Y&
2 ¢ 4 Atk

oMY Ve ) FAFL AT JHE E 24 39 shie FAR
o TS0l tiyt £n]2le FalZteln, FARZY FAZEo] IR AFT AL
2 Eyich. 9% £ 7Msiol Uiy Anjat EAlZo] iz Yohd B
FolA AT AL e B AR U ARFA H25)Y AR RA F o]
A2 Y] Y2 2318 +UKE o HAs: AYE 24 2 A2
t}.

3. B89 FARZFI ey MY

929 FARFIL FAUY] gl 7|RelA Y AF3t 2%AHA Y2719 /%
SEE esplA T, P98E 4UR} FAgo2 VY 1Y 4 St YA
Q tE7|go] ILUY of v24 2915 ol iRt A HE E
A B4zt o] FolW £ 9lE Folth, VA s FKYejoly 28 EF
T FEL2 gFoNE A F4YPol MuF o Al ek

£3 0e8o] ATt 262G nNE GYo sl Fol vl VLS
Ao} i el d37 el B e ARY AU, oo oy
Y Hago] YRHIE oo, AHA YAE HoldA UE3 7les Ui
3 gitke BaE of gl AR Atk olA UKo Ra o] Yoo
2 EHYE ol F Y AR FNYo] FuYgFez godo, & d1d
of &3 ¥t/ hid DN MY o2 ¥e& ubdo] shsdlthe A B3
stgich. o] aHIlad AU AR ope} AEH Jg2AE U8Y £
AEE ot BRI g LAdS §te] UF3Ac
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A 1A dd g L dey

FE= $ vzt ATl BFE &4 FFo] ofd AdRotdiM 4
23e] £45 tiPo S usiold YearHrIgol RN
= ¥8Y 5 AdeAE FEI slsld AF ULE e E 43
BozA thdrge A84 Z=E AFstax stgdch
3 U2 ARE EMste Aol oH £ de FARES Tt
A, ZHdsiolol & Aol tisid: HAMS BYstEA HdTIEy T
43 9 ¥2318 ZAEsch 2 o] &Y Jlee HYse I
oL} ttAlof o] E22 & W JEXEE AAsle 2hEr&S HFSiATH ¥
B gheo} HIHE Alolo] xjol7t U WA FP3aA AJE 712AF
T oh&e AAjstct
AP cHAlolA AgE B 1hdrj&e Zule g3 HEY 5 e
dl, 2 olfE 22l uel ¥V F4ol J1ddth e hErled
stute] Ex|RAx7 HE el ol BUFA Ygtort s A
42 W £4=2 vRoNEs AEHUCH: Aol HERict o] V&S
Y Bo] &4ttt AARE o MPL EF S Y= AEHART
Bl T EF7e 23 Afols 2 FFY zbdo] oy Arh. wet
A oA Fof Ao vlgo] o YrjHos wdsled VY A
352 "ojx|2lel o"ct Idd fel Ut B9 Axhdeds &7
Fheato] Eajste Aol okt ¢t Mg At ezl £5°
th ousid ol e E SARCHE SPoll FHE Fol FAAEO
4t AR 39 SAYAS 4Vl FH I AE VA
cholle ol FAP o] o™ ¥Ut FYY vl g2 Atz FH
JlejEolth. ol ol f wEol WS T4 ¥UPE e WAAAE
AxgoeA, sl ARY FsE VY AAE Bl HAH o}
stzlch. E3F thEslgo] ARl Y &2 theelA|s] M E 1
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A2A A7 g He

1. 9% zhds]ed 84 B
o FAEE 9 FF ¢ £ 1000F

o 99} Mata FFo] DNA T ¥4
o AZA Y ¥ whdA}

o YUY HEA

o §¢ HolF W 2L zhEAL

2. 3-8 byl 2tAd Jlesd
o A& DNAY] £&% U4

o Ihg EXRAY A& Y

0 3% Tyl a3 g 227 AE

o DNA Agzte] # &7z o AYs €4

3. 39S whde] sy sy
o BA A A&y YA 4

o BEAfAxlY E2Y

o EAfAxIe} Al DNASLY) AYUSH &
o EA§AUAY 72 AF R o84 AE
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N2 & stes gdlse d3Y E5

A1d M A

AFAGY dE AR AEHE g3t sFUEI 2 JHRAIEE
FUABo] Yol K-8H glen, I ARl vHEE A2 o7l A
th. 53] A% oA Harle Ju 4u]Fe] Al o] o] £¢)e &3}
I AR, 2 HELE o tf yopxelel dE] i sy
o} ¥ F Aoyt F-¢71 alct

250 IBHZAAE Y WHEEE ¥ A ¥olF [l A% Fejy
Wy, A9y why, ouliAtou}l Anbate] 4 9 whiye] HI|FF
Holl 23 oletd why 2|3 DNA BAyo] glch £Fde) AP 4
FE= 3 AYE Aol fton, AAZ 99 UYYES ol &3q &F
e o] JHsdich U, FUYE HFUolA FF31Y KIbHo] 9
# @AYo} e AV YL EHY 4 glths Eae ofF ¢l
th. AL g2 sAel siojete K¢ FEolut 2A4o| F-4lof we} t}
& 4 A3, BRYAG w8 dejo] whel 2] il ulebd Az F
& FE3] AL Fedoly FHRF o] VS UA] YoEARE
EZ Bo|¥og URHE UWUE Rolo o] sHsdRLU I M
< 33| njojsitia & 4 gt

Al4g DNAE ZiA|Tol 2lo]7t & B2 DNA 'Bol7t tidsix|qt 42 )
Aol A E Felot ARgle] FUsithe §go] Utk B Wolalol g o]
&3t 53U FF ol FFL FEolu o Uobrt 2 FEFolAxE ¢4
ZAB Ao AFY DN EXAAE JMistaxt st @37t 3o Y2
FE2S vty olrl. DNA EAMuhiog M AHYAA HxhY, hybridization
W 2T AU (Polymerase Chain Reaction, PCR)o] 9lem, o]&
Ned "o wet WtA] FH2 TR ojd T3 AHgEHI  glrh
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o] ZollA PRl &3 DNA FF71&d] /Y2 FFAYY s xFols &
E 88K ¥, oY, AEY Fox v FTYA L oo,
Az AgzAch 2"y sjA) Ad, g7z 22 {3z A g F
Moj o]-gE3 Qith PCR 7€ AL A ¢ NS 7R A
el 4wz $38 4 drked olch

22 DNA £4HE =A%t £ FF o] BolFoz FEH DA B3
AxLg sRuste, VLS NP4 Fe] Har|g AEske dof o] §o]
7hssicts A& Basdtdch ¢ BiolA s DME A4 Hoh
3lo ZAZE e WE PAUVOEE 4 FF o xolE & F qUden
PCR¥ o] 7]% & £ RAPD(Random Amplified Polymorphic DNA)¥ o2 929}
MFa EF] W= HEol o7t U= INA EA|FAAE &SI
o] zhdJ|&L st EARAAL WE Fel2A ol BURH]
oo}, 2 34 g £ NG FFY Lo Hadrhes A
Aoj o]Z3ict, o] #hdred 8 Fol &3t AAR: B ML
£S5 vaez oI we F £330 2 Z el 23
$2Ae] nhdo] ErHsdlth uletr ATt Fol 23po ¥[8o] wO
H dridog nhdr|ed ¥ ALHES Yojx|ele} A"

ol o] F wi il W £ ¥ E e e IUHRE A4
oz v|EA thEvlgo] YHAAME AHE 7Me¥AE FESIACL n}
W2 £ Tlet I AR T Auboly x|t AanT|et £
dz7lel thisiN = FEU AEE AAISHAChH
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A 2d APy

1. Az DNA 24& A%

g INA 24 AY FANEZE Y ZFof ule}l 29 g g 2
71E AHESHgh B AEE AFEE AP AF =EE d2ln ¥
B g HIFRPE BRI e eeARAdAe © FAledra 3
BA AL FollA +HACL MNY4 EFY AE2E T e A
BRIzt JUl AHgo s ARSEI ol AbRE, HoRE, A2, R
A, AU, BeAgAzYY A4S Aden EF A ge
T4 HAZIRYE 2 At 2P P HolFos Fao 3
=oll 2] ASFd BF 2PF AEE +PHACL

2. Al DNA &

ez}t 2712 FEY Al DA $22 Blind} Scafford ol &319
AAEl et Y Y2 1300gol A 1587 UAlste Eed Wy
(buffy coat)3& 2§33t 228 (10mM Tris-Cl, 0.1M EDTA, 20ug/ml
pancreatic RNase, 0.5% SDS)& M 7}slo] 37TCoA 1417t wjeksisdct. 2
710 Zfole I BHEES A FLuely Bus B3 sof 10u1¢]
F289L AUl 37ToAM 1A wiQstgdct. wYFE proteinase
K(100ug/ml )& 78Il 50TColA 3A|ZF Aelstget. 22 o] phenol &
A& A7t 10827 7PEA & FEA HAY A AAY FHol
ethanol & I3l Al DNAS HAAAc

DNA X2+ F3E Amd} Aw?] B EE &3Pl o, 2 H]&2 1.7 9]
ol £¥ F2% Al DNAZE Ar) XU & 0.8% agarose gel A
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71950l 23 "Astolct

3. ¢2bH L primer?] g

Oligonucleotide< DNA

3144 7)1 (Applied  Biosystenms, Inc. )2
phosphoranidate ¥}¥p o] 2j3] 3} g=gdct. YAH4E AIRE 30% ammonium

hydroxide2 55C ollA] 12 A AHstzuy AZX ¥, FH$o &9
primer2 ARZE| 2t}

4. A= DNA®] RAPD(Random Amplified Polymorphic DNA) 44

F51H-8& 5048 oll= 100mM Tris-HCl (pH 8.3),

50mM KCI, 1.5mM
0.001% gelatin, 100pM 2} 2] dATP, dCTP, dGTP%} dTTP, 0.2uM primer, &

00 =
-2 i

g 52 Alis DNAS} 1 unit?] Tag DNA polymeraseZ} ¥ 2ith. DNA

HE dFol o= ¥ 95T, 36T g3 72TolM z} 30X, 60
2|3 904 35xt0]E 8 g aWste] AAEc}

DNA FE&HAIES 2F5FY F ol Alis DNAS A% 5028 uF-g-Yof
12} FFAES 14 Y3 89} TUY g2 AN FE-S AAst4c}.
RAPD WR=o}Ato] 48& mx]&= PCR g2 A2 294ES RS wol,
A DNAQXE 50, 100, 200 FH-& 400ngS AME-staic Raexe] S

€ 35 38, 41, 44 ¥ 47TolAM, 23] Aol 60, 90 -2 120
2olA AAEct FFHAIEL 1.2% agarose gelod AJ|dE ¥,
ethidium bromide® gAsl ZH2shr).

DNA size marker2%:=
ladder(Gibco BRL)S ARZ-3}gt}.

1kb
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A33d Az 2 2%
L @9oh Hua B30 K34 T 24

ot FAE) E3 Aol £ Als DNAL] TP & RAPDY o
o3 wla €M% A= Fig 12 Yok fe] yele] Ras BT H4E]
A FFold, ASFLE V9ot A9 ulxsich DN FHALE Fold B
2357 A2S &= NE & agarose gel?] AT Aefut FFHRA Ajolof
aleld HY 4 QFon}, of 107) vigte 2 1 A)= FZ 500bpoil Al
2kbpAlolo] FF XX o] glglch

PeolM AEEHE 38 WEEY] L 379 A0l FAERIGME
2 ek 2y F2ERRl6A A&FE FH UEF Foe @
ol BAR A e WETL Adedl, 2 Zole o 1.4kbpo|gict. o|HY
PoldEe AEEHA U FE8FA F2ERJoM TUEE DA tHHol
283U HoAREY FALE IRl AR, e2Fd, dud 2ea
HeleAglA 5 FuollM £30] He BE MP4L FFY ARERE ¥
MEcHE 3). ¥eollM AEHA ddzn F2ellaMgt AEEAA
DNA ThHz} 22 o]Fx & zt= WEZ ZA BE MYdaod AEHA
c}.
o|AY DNA ©hH o] A7|7} o 1.4kbpel WELE VL AT A8 MEL
3ol T332 A2E7o ¥E 2bEZ I NA Ex|QJRE o] & 7}

1

=
S3ths A& AP F2o0A AHAY 4 At
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Fig. 1. Comparison of RAPD patterns between Hanwoo
and Holstein cattles. M, DNA size marker; lane 1, Hanwoo
sample; lane 2, Holstein sample.
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2. AF Ao 99 2hEHA

VL AEE HAFEE AP AF =8 FVI=(94F), BLA=EGEF), ¥
Ax(88%F), Ha=(112%), ZAZ(114F) AR AGL(191F), 2
ARAPA156F) B FA7|&AFA(30F)2HE ZAo] PzAMel e
7881 F2HE ABE A2 sidct. ol& ARERE A DNAS Fel, B
A3l DNA 248 AAISHATHE 1).

DNA A|Eo AU primerE W7Iste] FHUGE HABRA 7005
5T ZolM 9655 ApA|she 673FolA FHAIEQ HME=Fo] AL o
0] 2] 4%o] 3 Fst 37FolM DNA MEEo] A3 WAE =] ot o
e A3 ¢siME dEe 26 sl o AEY Wert At
(R 2). H=go| A2H 673F FolA ubdol o] &xE= EA|FH2Y &
2955 Anind o} 96xoll YHE 644FolM Ex]FHA YEE

=7t A&E =R doton, o 4%9] 29FoAgt EA|F-Axp7E BAF At
(Fig. 2-26). ol 9ahdrles] ¥ ALEE o 96xo ©¥cin &
4 olch ¥ gy @Y UE=T of 96xetn st AL ®EAIRA
A A2REE 2AZ sldS o feluzt ¥y fAF FAU
96%2t2 MY £5 QAT o] $AlE VAPl 104 do] AX $IIE
Aug oeis EF2 ¥AL =YY Ao ulFo] B u 298 2
£ 2t dxjo] Mch

3 ol fEA the3t P2 RUAES A7 & 4 Ak A2 =™
oz} KA U] 9o AFH B A3 wWol M= YR, EXE
ghe hd7lso] el AFols EAFA TLolAY vt
FREelF UBS wzo, F7Ye} Qi Ho] AR 2 FAE
7HAHchE @4loje} stzlch ‘

L]
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E1 32 Ag geAE

e AH5A Y ATy
Za7l&d3a(44) 30
AFAANYEE 156
{eAPFAd L 191
z 7 N
25 55
$d 33
A5 64
Ay 48
3H 22
34 92
g 3
255 788
X 2. §H9o hdiAN(klgl: F)
e A
AnF4+ Mmgase iR M &
L s (%)
700 673 29 644 95.7
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M HT HW

Fig. 2. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein, HW, Hanwoo.

MHT HW

Fig. 3. RAPD patterns in Hanwoo samples.
M, lkb ladder; HT, Holstein, HW, Hanwoo.
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Fig. 4. RAPD patterns in Holsteins cattles.
M, 1kb ladder; HT, Holstein, HW, Hanwoo.

M HT HW

Sd . 'gay e e W Ky G W G e e &, L L L

Fig. 5. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein; HW, Hanwoo.
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M HT HW HT HW

e was W N> WA

Fig. 6. RAPD patterns in cattle samples.
M, 1kb ladder; HT, Holstein; HW, Hanwoo.

Fig. 7. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein; HW, Hanwoo.
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Fig. 8. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein, HW, Hanwoo.

vau
'

Fig. 9. RAPD patterns in Hanwoo samples.
M, lkb ladder; HT, Holstein, HW, Hanwoo.
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MHT HW

g~ 3'5'::;::?;_,&;?59@:_’&_3:_9:.:&:«;: Wil

AN

Fig. 10. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein; HW, Hanwoo.

Fig. 11. RAPD pattemns in Hanwoo samples.
M, lkb ladder; HT, Holstein, HW, Hanwoo.
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Fig. 12. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein, HW, Hanwoo.

M HT HW

Fig. 13. RAPD patterns in Hanwoo samples.
M, lkb ladder; HT, Holstein, HW, Hanwoo.
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M HT HW

Fig. 14. RAPD patterns in Hanwoo samples.
M, 1lkb ladder; HT, Holstein; HW, Hanwoo.

Fig. 15, RAPD patterns in Hanwoo samples.
M, lkb ladder; HT, Holstein; HW, Hanwoo.
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MHT HW

Fig. 16. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein; HW, Hanwoo.

HT HW HT

Fig. 17. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein; HW, Hanwoo.
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Fig. 18. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein, HW, Hanwoo.

Fig. 19. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein; HW, Hanwoo.
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Fig. 20. RAPD patterns in Hanwoo samples.
M, lkb ladder; HT, Holstein, HW, Hanwoo.

Fig. 21. RAPD patterns in Hanwoo samples.
M, 1lkb ladder; HT, Holstein; HW, Hanwoo.
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Fig. 22. RAPD patterns in Hanwoo samples.
M, lkb ladder; HT, Holstein; HW, Hanwoo.

Fig. 23. RAPD patterns in Hanwoo samples.
M, lkb ladder; HT, Holstein; HW, FHanwoo.
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IFig. 24. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein, HW, Hanwoo.

Fig. 25. RAPD patterns in Hanwoo samples.
M, lkb ladder; HT, Holstein, HW, Hanwoo.
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HT HW HT

Fig. 26. RAPD patterns in Hanwoo samples.
M, 1kb ladder; HT, Holstein; HW, Hanwoo.
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el vete s BEt E4Eld F30l0 AASF4E 602Fol 7}
7H: FE0l7] dEel We £+ F2eld JANE ez NS
AAY "oert ot =23 v 2852 7] $£E23(0F, A
vt 35, wEAE)oA HcojH &2 AMSEHIL A& dHolEsel o}
ALE o]l& FFOl tidt AAE 47 AN FoM dF8eZ A
H3 e Mgid dside AALE shach

EMEH FLAE M41F FolA 9xol] LS = 133F0A DNA M=l &
AFA27E AEEHAD, UnA] 6% 8FolME AEHEA] AsUTHFig.
27-34). o] Az W ALt ol oA ExGAY Aau&
o] 94xo] Wihz Zog A VR 2E L= vl$ Erin @ 54
th. EAER) FFE AR HolRE, AL, 2|73, A9, Hepga
A FF9 F 36530lA 32FolAde AFA2DL AEHAL, 4FE
oot npxiA2 AEEA] Qotr, ZEHEL 880 dstdch. il
3RS AAS] AR AEHA] dUd AEE BT AR EF0lA
th. ol AR AE AYstd 2 9] 5F R FFolMe EAFAAL
100% Z&x et A= FFol cis) FHUY kS felr] gsiMe B
tl %2 AEE tides ZAAE # "art ook Hae YL EFS
ERE F 177F oM EA|{-A=xte] &N &L FH 96% o]t
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3. MP29 F353H 33

dos 22 | anss A A A& /T 0] & (%)
K- i-1 (FHRE5/35FT)

E Akl 141 133 8 94
#Holxe 5 5 - 100
WAL 5 5 - 100
A2y 20 16 4 80
2} 53 2 2 - 100
g 2 2 - 100
HaleAA 2 2 - 100
=% 177 165 12 96
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Fig. 27. RAPD patterns in Holstein samples.
M, 1kb ladder; HT, Holstein, HW, Hanwoo.

M HW HT

Fig. 28. RAPD patterns in Holstein samples.
M, 1kb ladder; HT, Holstein; HW, Hanwoo.
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M HW HT

R LI (I

Fig. 29. RAPD patterns in Holstein samples.
M, lkb ladder; HT, Holstein;, HW, Hanwoo.

M HW HT

Fig. 30. RAPD patterns in Holstein samples.
M, lkb ladder; HT, Holstein, HW, Hanwoo.
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M HW HT

Fig. 31. RAPD patterns in Holstein samples.
M, 1kb ladder; HT, Holstein; HW, Hanwoo.

M HW HT

Fig. 32. RAPD patterns in Holstein samples.
M, 1kb ladder; HT, Holstein;, HW, Hanwoo.
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M HW HT

Fig. 33. RAPD patterns in FHolstein samples.
M, 1kb ladder; HT, Holstein, HW, Hanwoo.

M HW HT

IFig. 34. RAPD patterns in Holstein samples.
M. kb laddcr, T, Holstein; HW, Hanwoo.
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4. w712 AL

P52} HafolA 212t M, 54, AME, $E. 54, driel #4
2%E AR E 2M2]sle] RAPD W=}t S b
2E FololAM AEEen, Hegyds Fedel dAlgle]l FdHS #
alsledct, 2ela EARARE ALSoM AEEdon, ¢LSdME
A Heloll AAAM Tas|x] Iolch ¥4, Fig. 35). s DNAY 5339
shuie 9 87 Wt F IR Az ot el S Ux
U Bulohlet ¥ sHAulol M Felol Aol FUsiche ARz
gt & AYolMz Amrotio]l L AFFuiolA RAPD HE=tit2
A7l F-eide] Aol Fdstdct wetd zhd& x| {RAA= BE
oo Marle 8 mel, AlZ & E7RER ohlel Wi 5o &4
o= o] &Y 4 A& Zolrl

glo] ANE vl ez £UHAIE Feldol BAQe] v, ZF, W
APs 5o viebdE A2ste] 2yl sEAAE HAIStAcKFig. 36,
37). % 11570 A8E BAT A 97%0]] shdsls 1127] A RolM e x|
T2 ZEEHARL, o] 37 AR BEHA] UUTHE 5). o]
Az vd4 7ol thy EA R 2] ZEuH|So] 97%0)] ©ihS Tyt
3 AlF ASHolA o= Qe MU E FoEoluy REAe] B
Alglol +Uste] EA3l Holx i8] ZAztel dAstAdct. 2y AlFol
SEHD Qe H17)e] ARl ulely WMES HEZEI} B Ax A2
oFstAl WHEE Ax ek olel o] =HHoA AAdstA A2 A
2ot= del 85U HarlolMe AlRol ulel el A&z o] Aol
7b o]l ¥t WMee] A&t EMA Rl utel xto] st @Ags}
R 7] FLidel utE xlojetr] Rrhes Al8e] BE7|ZolLt el

Hlol glecjet 5%l
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A
s
_O'(_"
2
lz
3
ol
Ju
2
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flo

e

fr

2
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E 4 Hav9 Fod AW

Sk
o 4 k4 2AE *E 4 | g
25%
3o X X X X X X
AA 0 0 0 0 0 0
0, ¥X|FAx} A3 X, Fx-[FA=} n]jHR.
5. Y3719 shd A}
¥ A § A H S
2 g AR e olw n} 1 &
+F 5 (%)
401 2] 21 7] 115 112 3 97
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Fig. 35. Comparison of RAPD patterns in various parts of
carcass between Hanwoo(lanes 1-6) and Holstein(lanes 7-12).
Lanes 1 and 7, loin and chuck; lanes 2 and 8, tender loin; lanes 3
and 9, strip loin; lanes 4 and 10, round; lanes 5 and 11, chuck;
lanes 6 and 12, shoulder clod.
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I1g. 36. RAPD patterns in imported cattle meat.
M, 1kb ladder; HT, Holstein; HW, Hanwoo;
iM, Imiported Meat.

M HW HT M

L

Fig. 37. RAPD patterns in imported cattle meat.
M, 1kb ladder; HT, Holstein; HW, Hanwoo;
M, Imported Meat.
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ok oY Taold 42 e, Yol WA uigl vielo]
N ;2] A Eapeld RHAY 2R EFHI Vsl vk Ha

0FE thd e s WES] Hagds ZAiRd, FEagdd e MY
48] 7 sdstadert, ExFHPAte] HEu| &2 o NILY F
Pefol £x& Hoch & ¢ Fel2A EARFA2AI} AEHA de
FE 470old 2| 6F= MP4L BelEA EX|GAHAIL A& A
(® 6, Fig 38-40).

oMY AL EX|FAxY HEHEE HolSul ¥ MI2Y F
ZPeE 2 Q7] "ol ALY sftolt FHolA BA Holgzt
ol ExfFAUxY AE S uYL= A2 HeFEFY 8= 7}

sstelet 2k

L 2zh¢

ol ¥He2} {99 LUANG Aol AFA|FLel FEA] oM AAE A
oo AHFR LM L2 chEit Aol F-gYo| 3t BelntF wi 4l
EFE2t 23S dAlstall, ZA#AFME Oy 24F ¢ AREHF
o] aAdE AdAlstdch 53] AREAF L ok ¢ EFEcE 4%
o w2 AM§FYo| 4t Yt sl 2 FAE RFIAY Al
7= ddich whebrd @99 Alzee] nAF AlRe Fel AREHD e
ZBEA|Foll A A5t BEARAA EAE AAsHAc

ZBAE Al 23504 185(78%) 7} L HElE Ro|n, 55(22%)7} M
4 QS ol T E 6, Fig 38-40). 3¢ Held A&u|&o) MY
abths el HoE glo] A ¢X U 2L et 2ty 3u) &

Yol ¥ wote rHsAol Azt
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Az |AaameaRR2AL W&
A i (%)
2! A 10 6 4 40
2 % ¢ 23 5 18 78
Al 33 11 22 59
M HW HT HD

Fig. 38. RAPD patterns in hybrid cattle samples.
M, 1kb ladder; HT, Holstein, HW, Hanwoo;

HD, Hybrid cattle.
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M HW HT HD

Fig. 39. RAPD patterns in hybrid cattle samples.
M, 1kb ladder; HT, Holstein; HW, Hanwoo;
HD, Hybrid cattle.
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IMig. 40. The ratio on the detection of breed-specific DNA marker

among various cattle breeds
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6. 2l317] st o] Bglojle € AE(Blind test)

Teabd DA AT go] AYA £2olA atopel BWINE &
Jbssiche Zol I BLAUTHE ez Mgt gig AY Aoty
Belal 4 ogith EY WRAge] AVOZ blind testE ANYL T 4
Astelth. APRE AZ AL, BAY, WAL A WoE vrola,
A B8 Azhige WAl 2tz MBsld AnE w2 BEstAch
B8 cagolA NY A2stdon, +UKS Yt Aol 7Y
slof 508E ZAPSlYTl. 2 Azb of ARE o AAH ge A
o gAIEH Wel(ot 90%)0lA 483} 1SS0 T UC)

A4d 2

gy ahE7IES DNA 240l o3l shte] EAIfAxZE WE HejzA
Yrols BHHA oLt njgfolM s AEHche Aol g&Egch ]
2N ZAE £FF2 Fu H4A F2AER], HRE, AAL, AR
g, 2Fd, ANY, Bepas2d 7FRoln, Fdz6 tsiME
+4E& dAlstalch. autell 9o HolF W ades EAMEAC

e AR AFEd ZHEE ALY AFFHOR 22 o 7004 Fol
thsl DNA 42 Malstalen, o]F o 96%ol sigste oM uhd
€ BAFBAL AEHA] ddten, uUna] ol EAFAAL AE
Halch Bgheo] HAMFSE F 292724 F2ERlo] 141F, FAENRIS
A2t U] 6537 £EFFA 36F el UM E 0F, Ay
ch TFEAF AR 15AE e s 2ot olF /AL AR

= 8&2 o 94-97% Fool gldeon, unpix] v &S Bx|FAxP}

e it ¥ TPo)daojelnr Bel9E Hak ExHHxLY
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@& $A7 W} ulwee] Foldct. BUATAN Hel AR
431 Q& WS4 LYSE Aol HVPRTHE VSFoT Y
ol A$A Ugten], ol oy the] MM V-eoje) 2ol AA A%
ujMoelel 42k o4 Zol o 100045 AHZHE PeUTo)
VoA o] B ujRte tlo] MBS BASE ulgo] o} 96
of PRIt AE AYA WACA AYY VeVATIgo] WHINE A}
89 4 &S YZT Aol s,
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Hol Z2tast J|=HY

8
toh

N 3 & otes
H13 A A

e Tyt fAA Hol(tiyP)E B3l dojxle A
o]} DNA Ex|Qlzle &zt Azaty, YAt 9 AF2 vdE 24
24 123 SAEY $F3M4Y 5 A8 Zoldl B&HR glrh

FAE T whlale] iy AU HIE £EoA UREHI Ade 7

25 st gith. a2y, Ay INAFOlA fAxIEA HdEE P2
5] JEFol U] ¢on, UnA] ci¥-E9 DNAx 7|&2 3y

Yo} AU ENgogE A&o] EbssArt

DNA Mol AT xtol7t & FE2 tigsin], I HAEWY FolA
thE 2 ¢l RFLP (Restriction Fragment Length Polymorphism)¥2 #|¥tX 4
of 2|yt DNA THH & WE[o] HAAZ Fof DNA probe& o] &3l tiHE
Zasts whdoitl. & RFLPY-S A¥t& A Awhzt DVA hybridizationol] 2
3] s olx] 7] wiol YutFoT we Atz o] Wasirl FFe
Jefferys Sofl ¢J3] HWH A=} x]E(DNA fingerprinting)'§-2 DNA T}
34& ZA&3h= RFLP £4 Y shojch

2] PCR(Polymerase Chain Reaction)®¥t-§ 02 ZE¥ DNA] Zo] x}o]
of o3 DV THEdS Zastes ol £8g wa gtk 1 F RAPD
(Random Amplified Polymorphic DNAs)®{ S & 3 ¢]o] d7ulide] Y
ARE Wwae x| gon, ©x ¥ /Y 44 primer§ AL &
%579] primert template DNA2] Hith®H Jleto] £IX]¥ £ Zdlo] A3}
o, FEAES O AL FEFHII AYR Aol wolA HE
23 Ato] Hrl.

RAPD®]-& RFLPY 2} v]Z A H¥tH A Axlo|L}, Southern blotting L

Hr rlo 2
du
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2|3 hybridization®] ME A7 27HA| 7] whiol A&t FAF
olch. X RAPDYL PR W8-S AEUSE IuP(4 ng)22E ¥4
7Fsdt7lol A2 Algg 17t=e| DVA RhdHe] 2 &5 dH¥ch 2y
RAPDY§o] PCR ¥H-g-3} ¥t -7 primerol] &J3] E4o] o]Fojx]7] wj&e] o}
Zte] ZzAL Aojoll LM AEF = W= ez Fxod W) <
ZH= & TAAl U 4 gtk metd PCR 32 wEg-odo H7}s)
+ template DNA 12|31 ml2ul$ 5o AJ/HE 51U} primer] F2ew
g HIRY oe WE2x 5 A5 o d¥S deth wi2tM PR
HEZ2AL Aol MY Foet A AMPLS H3l A Wg=R30)
ZEF]ojof7t gt

UM AdFE ARl RAPDYPO &3] & FFol BolRog AZHE
EAFA: PSS LR o2 e PHste o] 8H + USSR
astgich o]FA AEEolF TP EIMYELS AR AEEHS 1A
3ol el AEzAY njA Hi FeddYe Jlg SWxe ujel
Az A S nAch ol ZAHAES wiAlsty] ¢85t +4
71Ye] EE APomA £ A4, 343 i A& AIAUE
Y HAY HETL o] Fol A1)

A 243 Adgwy

1. Al DNA 2

H37IZ HE A DNA 22 eppendorf tube(l.5ml)oll S22 <}
10mg} 22 (10oM Tris-HCI, 0.1M EDTA, 20ug/ml pancreatic RNase,
0.5% SDS)S H7iste 65TCAlA 1x12 Aejsiddct. 2 2] phenol £

-63 -



& F7Bsto] 1083 7PEA EEo FEA HAEE hiAE AAY Ho
ethanol & ¥ 7}8to] s DNAE M A A Fch

DNA €2 S35 At Am2] H] 2 &G0, I v &2 1.7 9]
goldich. =¥ £249 Ay DNAZE Ath £A18UL 0.8% agarose gel A
719850l 23 ¥Asict.

2. A DNA2] RAPD &4

ZENgN 504 ofl= 100mM Tris-HC1 (pH 8.3), 50mM KCI, 1.5mM
MgClz, 0.001% gelatin, 100uM “2}2] dATP, dCTP, dGTP&} dTTP, O0.2uM
primer, 93 HX2] A4 DNA2} 1 unite] Tag DNA polymerase’} X ¥E <]
Th DNA H132 HHE dFol gle & 95T, 36T elx 72Tl Z 30
2,602 2|3 9024 35Al0|FE 2 ayste] AA|E L A

DNA FFHAEE AFFHY Z ol Ais DNAS AR 50422 whg-Yo
12} FFHAEE 124 Y3 Ho SYY W2 AN FFE st
RAPD WiE}o] @& mAl= PR WA 2UES FAMY mof,
Al DNAY 50, 100, 200 #2 400ngS AHEstolch F22xe] 7o
£ 35 38, 41, 44 RS2 47ColAM, F2AI%Y Ffol= 60, 90 F2 120
ol Aalxldrt. FFHAES 1.2% agarose gelollA] AJFF ¥,
ethidium bromide® gAYsled A28l ct. DNA size marker®= 1kb
ladder(Gibco BRL)& ARZ319ict.



A3d Az L 34

1. A]& DNAS] F3 43}

Felols HI7|2HE &4do] A2 DNAE F&317] #3iM 2 & A4
o] Yol SN 2oAA Vrke FUL Zo} LUE Azjsiol UL
th #19] YA NA 2o A Ajdo] 207} Hof 2]27) 2bde] of
B AlZtol DNA &AM ARE7] wige] WS 52 A& FAlol
EsHlolE W2 Azt o] Waw dtdch oy EXMAEL 4N
&b E471E AHESl 218 EUAesiA] dx AL Holel zz(e
SmgB =) 22 RE HY AlEs NAF FEUSEZH £8ATE o 12420
A o 3zt DAY 4 Atk Ax DAL 3ol AAIglo] RAPD
Aztes Fdsidlen FA&zuxo dojdx HEuiE xo|rt HAER] Yok
th ¥ HalE S8 tlE FANSCAE DNA hEALE ¥8317] ¢3)
of HollMx DA $£2& stded, o] FFUe zlojo] TAgle] uhdA
A7t FLHE Halstdrh metM 7] ARl BAHZAAE A7iziA]
7129 2d e aaFdoy, F&YY NP sFUY EMg il £
7t $A = edrh

-

X 7. sbAAALe] 2 QA ZH(ES): A1)

= 4 gt A 7N & 9 A
DNA FZ%HA 12 3
DNA FExcHA 4
DNA A7|45EY 1 1
84 A 17 8
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g2l Ztoll whE RAPD W=}
2ol WEE ZABIATHE 8). $A PCR ¥hg Ziledo] Hisl: A=
DNASYo] W=zt EA KLY AEFFol njxls Aol ois) =Aps)
At Alds DNAYYE 50, 100, 200 £ 400ngg H71sldon(Fig. 41),
Jyte] PCR W2 U3t $9EFY A9+ Az DNAYZo] S0ng
2} 100ngoll A RE=Fo] YaatA B g oL}, 200ng2t 400nge HIElS
e ZA&WESo] ¥R Ui Ed&H o el 3 ZAgll
FFolM s ¥FEF At del Adls DNAYo] 400ngoll A E X273
2HE XYY BE Wego] Rt £ FF2 RAPD EAjo] "R A
+= DNAF2 50u£2] PCR dbE-godof ths] 100ng o)stoldct gL} Ex]§A
2] R AES 2% Ay INAYY HelE 20ng Uiz S0ngAto] 7} B
th A3lsicis Zo] W2 Alge 4 & B3 WS Hch olAY W=EY
ZEZEE AE NG olel 4Jes] iy wbg-& vehulch A& DVA
ol wria A ZA2E e VeI Hojues AL ohlg W=y A&z
sof QlojA 2318 AHUE FpH Ut EY FLERR] EFAM HEHE
B[R H7IE Als NGOl Aol BEEFoldes B
otet.

A3 DNAS} primer7t §-% %= K 2| Zto] RAPD W= Jitol] ojumjyt |3
& X2 A EAUATHFig. 43). AL 302 AHoR 60X, 90
2 B2 1202712 Ak Al et tEo] MExIRchE 124}
A chHe] ZAZo] folsldct. & AEUTIL MExM 2EAFOZT
ol & o 4 Adcrh T} FAA] 1202Q ZZojME Wl A
1H4Q) A&7t 60 wf} vlasfA FA3IA ZaHAch F2AERR] F
o] B9 60 Ao E EAFAAE FHLE DN T 7} 2L
o]l JulReg HustA FEEAUL 0ZxME EXFAAE AR
2 A W=Sol AAEAUT, 12020M e AELEI} Gojx|A]t Ex|H

p
rz

g

X

4

u'.
2

ol

3
i
iy
oX
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HalRch DNA Z717F & HM=Fo] AT FAEll &

e A fA2ks o F3Azte dielr E75tn AR FFAME BY
¥z olatch RN 02T Utz FA|FAH2Y HFEKFoe
2 3ol ¢ladch mhetd Fol ZAstolN FAA S JHedt wHEshe
PCR W1-§-& AA3te o] uhgo] F8HY wiziz] DNA ¥da4e BES
A A3t E8o] W Zojc)

PCR ®}-3o] ¥ xrt EA|{Az1Y ZAEATF vlxle 9¥E RAlS)
otHFig. 43). PCR ¥t-go] A== 3TA 2ASE 35 38, 41, 44 ¥
2 47ColM AAstdch EAER] EFFol oiM EX{HAAE 35, 38,
41Coll A A oLL, 44T} 47CAME ofa] DNA HiESo] ZAAHeE
B8t A2k Z22EA] dourt. ¥ BeEFoM= FALES
35Colld 47C7HA] HBAAT BA| G2l L= WE= VS JAUE
2] ket

RAPDY] & ¥l = DNAY @I7IMdE B2 el o]z} 10-merg] 3t £
Fo primerd AME3t] DNA TIE/AEE &M% 4 dckes ool ot #
2 Zol9 primerE DNA WHol& Z&317] gt w2 P2 EofA PCR
Hg-g AAEL7] wf ol ofzte] ZZWlolx RIZIY NIZS Holn, O
Az Aot Ad FHoN A7 WEY 427t Adch oly
SAEE B3l ¢lsted & AYolM: RAPD FA§ primer?] Zol7}
19-merel Z-& ARgstodch EX, fF&3F RAPD EX|{AxPsL Avt AdUE
A4g BRole AR ZAEol WY PCR WFZRAL FH2EE |
gt U2 A template DNAS} primer?] Alojol W& @71 A AHEA ol
o3 B2 £ o N=g wiAE + A& Fojch. RA{ A2 it
RAPD EM 279 #2257} 36TolM ¥HgS MAIstE Rzte del 41T
72 AR AR AEY £+ ASS HAY £ AUdch E=P, B

E3olA AEHA UGt EAFAxE A7 PR 2P S delditele
O ZAztele WYl gl
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¥ 8. EA|FAx} F&od ¥E A= FH=Z

gz 444 HA Aa4Ed

DNA 43 25 - 500ng 50ng ©|3}

AjjAxe ¥R 30 - 1202 30 - 602
35 - 41T

A%l ate] 2 35 - 47T

Fig. 41. Effects of the amount of template DNA on RAPD
patterns. Hanwoo, lanes 1-4; Holstein, lanes 5-8. Lane 1, 50ng;

lane 2, 100ng; lane 3, 200ng; lane 4, 400ng.
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Fig. 42. Effects of annealing time on RAPD patterns.

Lanes 1 and 4, 30sec; lanes 2 and 5, 90sec; lanes 3 and 6
120sec(lanes 1-3, Hanwoo samples; lanes 4-6, Holstein
samples).
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M 1 2 3 4 5 6 7 8 9 10

Fig. 43. Effects of annealing temperature on RAPD patterns.
Hanwoo, lanes 1-5; Holstein, lanes 6-10. Lane 1, 35C;
lane 2, 38C; lane 3, 41C; lane 4, 44C; lane 5, 47C.
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3. DNA Z5 Z3lole] Ztast 9l ZE7]9] HE

7h. DNA 35 EYo4o] 2h43

DNA 35 ZPdell= Alg52 Al DNA, Az, ¥4, 713, 43
o, FHT7E 6xtAl AAA HIlslolol 3, YHAAY BeE UEH
A& 3] YFEBE slojof 3, A ¢l APE 3to{o} 317 wiE
of, olo] w& AL net o8 FxAFOR AY Azl oFI} YAY
7 o #8o| &l

utzpr F2d Ay NAY Alg FrPpog ZAEe A 4 ARSE 35
T3 Ayzol AEX A EYY HEE &xF o= 6%tAlo] AA
A71Y A& vle] sl YF RAustAcirl oAl Alw NG H7st
o FM3tAE, FA] Aok Euistd EAH A2} xlol7t A=A ¢
ttH AR} o] dF). o] AEcHAlY M2 YU AEE FAld giEye
2 EMstoof 3t R 7l doME At B2 AYE S Kol

=d 2 719& ¥ Zojrt.

Ll DNA 35718 zhHEMof n|X= 4%

DNA 3F 2] 53] random primer& A}&3sH= ARA Z-¢ A2t AP
o uf¢ Mgt ZEHo] 27Tt I olf: MY AEZLEIL o)
T &2 ubdol oMyt 38 Ho] UAStA b3Sl Zzjol @BE ol
17| wjgolct.
HEAAe APY SAE ZEFHooF & Ay 32 DM 2B/ E
4 otk DNA F%7]= E2Fd 3 7|7 B4 wigt A A2
F oden, 24 ZAze njis Y-S AESAcE AXE Ay
Tl ¥4 % st B Ao whel FAl, £, HEER Fo] 9l
Yol BAgle] 242 des FYstAch Exle SHEAY M 5
© 8 AYRAOIAN At FEIE AHEAE wi S ANE 4

Mr
S

o =
c
=~ oy
[&)

JH
N
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< & gach w2ty o] 7] ol AYUY A¥2AS AT AB3Y W
271 glth. A2 FHATE o 4A1 oA 142 o]Ull2 thFo] JHsit
EAETAY FF7I= AU BFo] ul¢ njetsi AEF A Rsicth

HE 9. DNA 3-%7]2] thdoje] 7z}

Ak ZuE4] 283
5 3 134 A4 134
dAIA 85 A 37
A9 422 4x 2t 122
sz A 2§t AAE e
A48 2

g feutdriee A2 HE $HS AL Aol sty A
Bz ulAl e IzZstA wEEs17] dido] E&4A ALEH + AUARF
sy el bgstel A U EEdo] tiYt AEI Wasiaden, ol
th¥t dF A= oS Zoh

1. 2317]2] DNA &Y 7
£]327]9) DNA 3292 Fef ARRHAY JAPLL BEyr2 AbdA e
g shxlen He el 237)(100g) & F2&o] Sof At sl YAl

FHE 72 Ao FELAE 548 + dded, FEATS
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o} 12| 2tellM @} 3x]%e g chystgct. alety ¥4 200 F 2¢d
o] 28¥dou, F&Y NP 35 o EME op¥ 4 A HA

c}

2. XAz A& Y

FX| 82 5ol olojA PCR W1-g=2AQ Az DNAYY, primere)
2o 2= gl ukgAIZe] wE AEYE 1 AEUT njAE
ZA}stoiT

kRigd
i

w
o
B

7h. BES AEAEE WJIEE Al DAYl 50ng FEU o AYsiy
om, 200ng ool EHW WEAZo] EdGHos JASRE ngy
(smear) @ o] UAsle] HH S Xefsoct.

L}, DNA ZAAA primers] H22 == RAPD E4ojl4 HLEHE 36CTH
T "4 £ 2%¢ 4 TAME ExFAxP} Yo7 AFHCHE= R
S ¥Asjgch

th. Primere] $AAZhE A|Zto] WojW4F AN ERIRCTE TR} DVA T
o A&#=xIl wAUoH, W0R7IAE B FAx7L Yoz HAHY
c}.
3. DNA 28 Zytole] Zhas)

DNA & ZYHAE EHI3h] fi3ide Holx BALE XYY 6%tAN 2

HA BEEE HAobblol WA, ol HEEE vz T IFAA
oj2] Eastgctst oAl A DMAE A7Isle] 243tz Aausdde
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Hohe Que nlAx ottt of AETAL AU e AEE FAlol
Eajsjopsts APols A3te As4e golenl 2A s Holch

4. FF7]8 EARAR HEol ulAE= Y
EA 430 Aol LoiA A5 LEIVZNA A FEAL ¥ W

7t g2 Aol wel A, $EA, HWEEAoR FRY 5 oY,
Balo] BAGC] E4AA FUHS HAsAT
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A 4z Bt )= A=

o
rf
-

A14d A4

DNA TIE4S ZAMsHe WiFY skl RPDES A4 3¥sta, A
Z=7} Holurhe oM de] ¥EH2 gttt & d7x o] FYUE
=Q5ted 3FH EXFAAY A2 /Tl utet ¥e-o} vYEE AT
ol g3 gich 2y e FojadesH Ex]{Axlole] wid
432Q o Wego| AEHIL A& B ohel, wHRAA 42 SHA
3 2QEo] o3l WM=e] AEAUETL "ol ZF97t vk dFelA
AFHAFol TS WEVES VEKE FYHWI 2R FEsked A
€39 4 othe Zlo| USHYAY, Aol el EARAAY HER
& U 24xd et glon, zhde] Fojrt Ex= £ULY VES
o A&E AANAU AAY 4 Urhd Fed AN E vf¢ e
4 olg Zolth wely EARAA AEAEE P HY A=
N ZErEe] A 2vtA Azl BRG] AYs o8 W YA
A7IMdE Nzol B UREol ZAESHACH =Y EULY WE HES
g5tz A% 2R EXRAY A7INES FASIA ol & vIY
o2 MEL AUAAE Asle] ¢ EE AUYAAEAY FEEE
ZEsHch
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A2 A gy
1. DNA £g]

7} DNA R

DNA ZSFAME FollA Wshe ©HHY Fel+= glass milk (Biol0l1)& o|-§
¢ Yo 2 DA V7| FFF Ushe WEE HelA eppendorf tubeo] §3L
Nal €& H7}slo] 50C 4RollA agarose gel S VA3] H{gcl o] &
Yol glass milk PEAS Y 3 THste] Ao A gAY T WA
Falsld 45dS Heln PHES TE 3o Yol 50T A2 glass
milkell ZE DNA @& &&3lo 2R3t

U, tige) ¥aAg

HAABE ORZE F2us] st 1B uixleld sHRug sjaR
E.coli wjotelg M & LB wixlo] AEstel 37CAHAN AL Wi st
600nmol A} FHE7h 0.418x] 0.60] EA sttt ol ¥ g 0THA 10
B3 et TR CaCl,§ EYsls TFB 2380 Yol ¥ed i e
competent cell® A}E-3tgit). o] et YAHY EF3lo AL YF
2(-80C)oll ARSI HAFBAS] A8Bjoirh. FAAYLS competent
cell 10020 DNA 0.18& Y3l 0CollA 3023 W2 ¥ '42Tof 452
d 22g & the ALoT AHA SIC wiAE WA F ITHA 452
3t 225rpn o2 RSt o] wiP Y& 10048 ] 20048 2 A
7t A7 UL vixlo] Swste] 37T BLIlolA 1Y uYs YA
B AF Ausiac,
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tl. UL 2 FE Eelans £

87 A71E B wiRlol] F& HF3t] 37ToA 1224 FAu)edgt
g WAEest) VAMRXF LY (50mM glucose, 25oM Tris-HCI,
10mM EDTA, pH8.0)ol] ¥EIRt ¥ lysozyme(dmg/me)& Yol 0Toll 1027 F
ot of7jol £YI1(0.2N NaOH, 1% SDS)& YW VM) TEo £FA|7
¥ SAM(5M CHiCOOH) S H718t 3 4ol 0TolA 158 Fdrl o|&
YHZEs A Al gl &A &S WISl plasmid DNA
& FAAFCh ol TE ¥F3L YoM %A cthd RNase A2, proteinase
K M2l 5& AX ZAAY ¥ d¥Yel AHgstcl.

2. Southern hybridization§

ProbeE AHZ-¥ DNA THHE agarose gel EHE &&3lod <} 0.5
104g2] DNA THHE 204 HHE FFol SAcrh o47lo] dCTPE A%
dNTPE 3o} 10u02} WH-g B389 5449} 32P-dCTP(50uCi) 5u& W7 ¥
DNasel3} DNA polymeraselo] BshAl LYY LA Ty Sutgdo] A
g} Fu7t 50 Al 3Tl o] W& 15Tl 1A kAl ¥
0.2M EDTA 54 3713l W& BFAAIAAT. wEHLEI=E A A
#13] sephadex G-50 FYHE FHA|H hybridization§ probe® AHR3}R
t}. BlottingA]l Uo]2 WE|E prehybrization §<J(25mM KPO,, pH7.4,
5XSSC, 5X Denhardt’s soln, 50ug/mé salmon sperm DNA, 50% formamide) 5
nloll Y3 42ColA] 3x]2t o]A} prehybridizationA]Zl ¥ 10% dextran
sulfateZ} M 7}¥ hybridization 8¢ 5méof] UIUE S AA FAH
DNAE Y3 o]Fos Wil 42TolA 2043t 40rpmo 2 3P A b
SAZTh S ol YUE & IXSSC-0.1%SDS S-qofl Y A20jA
1587 23] M35t cha] 0.5XSSC/0.1%SDS B-<fol dol 42TolM 1587
23] MR ¥ 2023 FAMA Yo 17 4 o X-d Yol k3
AlA @dAstalch '
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3. DNAS] €7IAM4E &4

DNAY] FIIAME £4L sanger 59 dideoxy chain termination ¥WH o
2 slglon] DNA kAl DNA ©Ho] ¥ zN=z¥ DNAE EXomet Sl
nuclease& AHgsto] Al ©He] F7|E X082 Fo4A4 E7HE &
A8 DNAE A}23lgct FAYE A& DNA 1WA 34gS eppendorf tubedi
Y3, Ao F s}7] 918 DNA x| Rof 2N NaOH-2aMEDTA 8-o¥& 718l 5
3 Ao X% ¥ 5M ammonium acetate(pH7.6)F 78ty F3}x)7]
A ogkE A el DNAE HAAIAch AAY DME FHF4E Hojz wt
& 833 universal primer§ Yol @HZ(65T, 2ETAIY th A2
olA M5 N3|FA primerE template DNAo] ZA§A|Zl Fof [355)dATP
2} sequenases Yrl o] AR & 4204 HEZ A7l ¥ termination ¥
3 (ddNTP)o] @71 E 58 FE(25u)0] AR (3.54)8 &3}
31 37Tl 5§ WA F wbg FAAS HUSsidch o] AEE 95
TolAd 222 @ Aelsl ML g 8 @7iMd ¥4%
polyacrylamide gelof] Bt-8& @7]'H2 loadingdle] 55TollA] 2000VE 24 7}
A71953td ol& WRAY F A2oA X "o =24 Yehd:
MeEg M5t

A3d A ¢ a2

1 ENRA% A2REY AT

T2t MG & HSE AEshed AHSEE EXGAGE A2
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Bel R o] uel ofAlE ASUEE &olV sisld 2vtA FF
Pl =UE At Beet FAEll FF9 DA T4 & RAPDYLOE v
A2 A 43t 121422 XY PR AHE 12 3FAEL A3 F
3t ol 2a} FFHAES] W= E ula RASlgicHFig. 44). 13
FTHEY NEgte J&0 Rusigd Azl nparxig, Ex{AA
7t E2ER] 30N AEEAT YL EFMAE BUSA] Yt} F
FEEFo ZEFA AAD EXFAALE 13} FFAEL A5 Fsloix
3 Zols 7 gdch o] Az EX{HURY AFZo] £EF nj
¥ SolAdg F¥Uch Te3 23} FHGoR Ul 12} FFHAIEA
ZEHA AU V=Fo| AMEA A=A Yt

olAY EAFAxY AEAUEIF JUME 13} FFAES AFFYPo=
A Ao AYE S 8Y 47 dded, 2 olg2A ke e 295
< By & 4 th PRYY template DNAZA] 13} Z-FuIZoA & A
= DNAE AHg3hs uhdo] 22 3-&ub-gelME 12} 3FAMEQ 377} 3
2 DNA T ES AHgstrlo] Brh fA DNA HAE S AF 4 g Zoth
ol2 2ldte] ZAYAARRI primer= Al DNARCTE ¥do] A dojvp:= 3
5 oNAgk o A FAYY 4 A& Aojth

¥H - zhE-E DINA ZAYPQAAIR! priver?] Holy AYPSHZ o),
3¢ hdo] EU LR DNA MEES] &S AAISHY] $iste] Zol7t 19mer
A primer?] F7IMES UF ThE HVIE2 HE ARSI 2 AYUSS A
Estalch. oo ¥ @I1E 6+C o] Wolxl:= Ko g ] @UlE
VI WA 22 10 FFY priverE A 47 AYPSE 7129
primer2} ¥l EAM3tAck. 2 Az} M2 A AA primers Fho AHch
FEx Azt o] HAESAEE oAU EUay HE H=4E Zoled
2 38 njAA] Ratdck @2 AHEFYU DA AR 2| F Ag=
A3t 2 Ao A vehidch
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2. ARz §Y 47

7. EA|H{A =] cloning

DNA 3-FAESE2NE Ex|FAxEe] DNA thHE ety ¢isly ¢4
agarose gelollA] A7 F&& 3t W= ArEe Eelstdel. A/E5Y
MegdS EAFAAL WELe tlee] WEFO] AEHI| o, 2
DNA RHE & 4 7Hed S et wiAY Havt Adzict wely BxH
Azt fAshe Ve geld HWslH, o|& template DNAE AMZ-3}o]
NFEE AA3tocHFig. 45). EX|F-Axte] W=Rcl 37t & VEE
o] &L A SFANE AY wiAY F vt B Rz} siYE
t ME2] gel 2HE] DNAE 2231900 §2% DNA ©hH kg AL A
2|2 blunt end2 RHE ThS DNA -2HEA|Ql pUC194] BamHl =}2joll 2z §ts}
of g29sldrt ¥ FEEZHE plasnid DAE F&313 AR
2 Azt AV A2 EARARe; B2 2019 A} wEE ¥l
4 4 lolcK(Fig. 45).

Ll EXFAzIe AE NASY] Ayt

23" Ex|18x12] DNAE probeZ AHgslo FAERRIS B8 o9
A DNASE ol® HY FEE JelEAE Usl7) 4%l Southern
hybridization £4& 4%t F2ell U VL2XE 223 A=
DNAE EcoRl AR AR st A7|P%E Foll agarose gelAte] DNAE
Yejo] &AM Wald EFE FAY ARt NA%} hybridization&
A2 st cH(Fig. 46).

3 Z2 AE FAFE E2ES AlE DNAg} ZYUE ohlel
T Al NAgE HHSHE ¢ 4 glddch TRl £ 4AEF U AYY
BE A9 Fdsidct ¢-¢ & AYAAR privers - Alds DNAGL
AYStA] AR I EX|RAxRe 9o Ay NASE Atk



2& FUTh oAy AR @7INdol ¢eot vIgRe] Ay DNA
of ZF EaAigels HF3la, EXFAx} v|golet AREHE olF
+ priver AU} A= Al DAY drlMde] F 2Fol Ao
7b 971 whZolzt sict. ¥ APl T W=Yelr} ohd B4
3 ¥= Yel2y JUSGAYE RS BA KA Ay NAYel da
EolA ZAsta AFE AlAShe Rojct
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M 12 3456 738

Fig.. 44, Comparison of RAPD patterns between PCR products
and re-amplification products. Lanes 1 and 2, 1st amplification

in Holstein(HT) and Hanwoo(HW); lanes 3 and 4, re-
amplification of Ist PCR product in HT and HW, lanes 5-8,
re-amplification of 2nd PCR product(l, 2, 4 or 8ul) in HW.



Fig. 45. Subcloning of the breed-specific DNA marker to
vector pUC19. M, DNA size marker. Lanes 1 and 2,
RAPD pattern in Hanwoo and Holstein, respectively;
lane 3, re-amplification with gel containing the band of
DNA marker; lane 4, vector only; lane 5, recombinant
DNA; lane 6, enzyme-digested recombinant DNA.
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Fig. 46. Autoradiograph following hybridization of EcoRI
digested genomic DNAs with the cloned breed-specific
DNA marker. HW, Hanwoo; HT, Holstein.
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Fig. 47. Sequential deletion of the breed-specific DNA marker
which was cloned to pUC19 vector.
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oh. D EASAALY drldd 2F 2 vz 24

FA A et AE80] A Gl Bte= EE 72 Al DNA
ojl Eaigtch= Zo] Southern hybridization £4& F3} ¥A= 7] of
2ol u|T9o EXRAAE Z2YYsto 1AL S s v
Ay DNAENYE FExo Eesojd BAFIAY @rI4EdE A3
$l5to], EXOII19} S1 nuclesaed AMRsl A7|7 €xjF o8 2 o)
o] plasmid DNAG THE o0 (Fig. 47), YPHALE o] &3l AVINES
£AstdchFig. 48). A7IME B4 ZAx Ex|R{A}Y F ZHole 1435
bpolty, A7|ZAell glolM A7} 29%, C7} 20%, G7} 23%, T7} 26%2 G+C ¢
B2 43xol Al

Ex|FAR] |71Md §42 DNA 4] program A8-3te{ ORF(open
reading frame)o]L}, RNA splicing site $& A3 & ZAz} oyl s
codingdhs FZXAA2R= obd oz WAl Ex|{AxS} 7|So] B
IE E71ME 458 A GenebankE Fto] vl SMs) B the
2 e DNAER PEFeT AFAEE Erh 4LolM Ra" SINE
sequence(560bp)2}= 78%, Pstl family repetitive sequence(506bp)2}+=
80%, microsatellite(373bp)2t= 55% 12|31 interspersed repetitive
DNA(387bp) 2}= 63%2] 454S EATHE 10). ¢ F7IMEEY F853AY
39 shute uhE drlddolek= Zojrl. ol ¥t A2 Southern &4
o] ZA EXRARL e DNAgte] AYUAe]l EALAUA g
(smear) VS HEY + A& Zojtl. & Ay DNA e FRFAAE=
vEo g EAsts A Wl UE grixdel AA|ste vl o] it =
7] Wi 2ol EA|R-AAIe} AYY 4 A= FiEol 2 WG wol EXY Jbs
’dol &rt st2lch.

o
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GTGGA TTCTC CTIGC AGTGC AGGAC TCTCA AGAGT CTTCT CCAAC 45
ACCAC AGTTC AAAAG CATCA ATTICT TTGGT GCTCA GCTTT CTTTA 90
TGGAC CAACT CTCAC ATCTA TACAT GACTC CTGGA AAAGC CATAG 135
CCTIG ACTAG ACGGA CCTIT GITGG CAAAG TAATC CTCTG CTTIT 180
TTATA CTCAG TGTAG GTTGG CCATA GCTTT TCTTC CAAGG AACAA 225
GTGAA AGAGA TCCAA ATCAT TGGCC TGCCT ATACT TACTT ACACA 270
AATGT CCCAT AACAG TCCCT TTCCC TGTCC CTICA CTTIC TACCC 315
TCACA CAGGC CCTGA GTATT TICCC TGAAG AATGC CTTTT ACACA 360
GCGAG CAATG GTGAG GTCTC CAGGA GATTT TTAAA CCAGA AAGAA 405
ACTGA ATIGT GAGGT GACTG TTGGG TGCAG GGTCA GGAAG AAGAAR 450
GAAGC TGAGG CAAAG GGACT AATCA GGAGG TGACA GCAGT TCAGG 495
GAAAA TACTC AGGGC CTGTG TGAGG GTAGA AAGTG AAGGG ACAGG 540
GARAAA GGACT GTTAT GGACA TTTGG TGTAA GTAAG TATAG GCAGG 585
CAGGC CAATG ATTTG GACTC CTTTIC ACTTC CTTGG AAGAA AAGCT 630
ATAGC CAACC TAGAC AGAGT ATAAA AAAGC AGAGG CATTA CTTIG 675
CCAAC AAAGG TCCAT CTAGT CAAGG CTATG GCTTT TCCAG GAGTC 720
ATGTA TAGAT GTGAG AGTTG GACCA TAAAG AAAGC TGAGC ACCAA 765
AGAAT TGATG CTTTT GAACT GTGGT GTTGG AGAAG ACTCT TGAGA 810
GTCCT TGCAC TGAAG GAGAT CCACC CATCC ATCCT AAGGA GATCA 855
GTCCT GGGTG AACAT TGAAG NACTG ATGTT GAAGC TGAAA CTCCN 900
ATATT TTGGC CACCT GATGC GAAGA GCTGA CATCT TTGGA AACAC 945
CCIGA TGCTG GGAAA GATTG AAGGC AGGAG GGGAA GGGGA TGACA 990
GAGGA TGAGA TGGTT GGATG GCATC ACCGA CTCAA TGGAC ATGAG 1035
TITGA GCAAAR CTCCA GGAGT TGGTG ATGGA CAGGG AGGCT TGGTG 1080
TGCTG TGGTT CGAGG AGTCA CAGAG AGTIG GACAT GACTG AGCAA 1125
CTAAC TGAAC TGAAC TGAAT TAACT ATTTA GTATT TCTAT TTACA 1170
AGTGG TACAG ACACA CATCA CATTT TTAAT AGACT ATTIT TTAGA 1215
ACACC TGGAA TTACA GAAAA ATTAC TATTT TGAAT ATGGT ACAGA 1260
GAGAT TGCAT ATAGC CTGCC TCAGT TTCCC CTACT AACAT CCAAC 1305
ATTAG TGTGG CACAT TCGTT ACAAT TAGTA AGCCA GTGTT TACAT 1350
ATAAC TATTA ATAGA AGCCC ATATA CACGG CATAG TTCCT TCGTT 13985
TITAT CTAAG GTCCT CTTTT TGTTC CAGGA TCCCA GGACC 1435

Fig. 48. Sequences of the cloned breed-specific DNA marker
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¥ 10. Genbank databased o]|8% Ex|-fH=x}(1435bp)e] H7IMEM

3584 vl2eH

Homol ogous
Sequence Homologous
Sequences size(bp) :?g:?g;? Rate(%)

Bovine SINE sequence 560 440 78
Cow alu-like art2

repetitive sequence 538 389 72
Bovine Pst family

repetitive sequence 506 404 80
B. taurus microsatellite 373 204 55
B. taurus interspersed 387 246 63

repetitive DNA
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2t AYU=e] Az 9 O /88 AR

vk FA|FAxl AN E S w2 F 7 ¥ priverd Al
2 Aasio B9 uIge-2] Al DNAE template DNAZ 34 PR 35
Axstgct. 2 F2t el WETL ujfolA Bt ohe} oM E
&59lon, DNA T AV|x FUstAcHA} v]iY). o] Ai: A
FAA} 0= B2 URols Exjgcke JHedS dS R F
£ Zolg} shzct. oz} o] vyt ¢ PEHL Ex|RAxY A
2R/FE IEYE 4 g, URold ZXFARE AEHA Yo A2
ool EX|FAz}o]l sigdshs DNA wElo] Ezi3tx] YrlwiEo] otuzl,
DNA Z¥Q1=IQl primere] Aol 3l Fol FHFZAUsloIAN EAF
AzLg 35Y 4 §7] "iioll skl ¢o VRoMT v|RL-2} o}
[N 2 EAFAxlo] Ls= DVA §HHE 245t dArjMEe 22
g A3goeH drIMdY AU via AEJ} "asich @71 Qe 2t
o]7} oltid ol & nigtez hdo] YAy oA WEES AL 4+
AdE A2 AYAAY AFE 7MY Rojct
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A 43 2 <4

1. Exfazte Zaze g
53718 AMEet 2ol WX Y AAFol sl EAlFAz}
AZ7E Wold Aol 29 FHPYS Folod BASAAY 22

j =4
Z2=EE ¥3AE + Ak

2. AYA=t FE Mz X[ A& v 2

9 whd 2 DNA ZAAAR 19mers] F7INE F G+C U v &S 1270
old 1071 &L 8747t EQch st EA{AAE AAY SYLY W
EEL Folid Zrt glalen, 233 AVIMEdS WBHPLEHN HE
Hod EXGAxL AEEA] dodch @) AH8FA NA A=} A
o dyzdstide Ao AYsHPS LAch

3. EX| /A=Y Als DNASGS] AYUEAY

7h ¥9InE R A [HAE DNA A F2Y3slden], ol DNA
probe2 iAo} L] A DNARL ZAYH/ZS  Southern
hybridization2 EA3] v % nFeol Ajsigct. & FAFAX=
= B2 9 AlE DNAdE ExiRicis 2A& wilch

. XAzt Al DNAY] AP TR WEPE7} ohd 24
3 Wiy BAF Ao, ol EX|RFAAI} Ay NA‘tol d2
oA &3 AUS Wich

4. EASAR] FZ2EA
s wpeEyE 22YY BALAMY A drldde ARsigen,



I A7l 14350pE A, Q71243 A7} 29%, C7} 20%, G7} 23%, T7} 26%&
G+C ¥ 43%o] Al

L}, DNA 24 program& AME-3le EX]-H2}2] ORF(open reading frame)
34 FRAA=L A intrond] splicing site§ A Az} o] 5o 3
FEE @71Mdo] BANA gt Ao Hop g Fx|FAxE F2Z
FAz}7E ohd Ao W AcL

th @71Xde] 54& GenebankE B3| 7|€ Eud HI|Md} v &

Ml Bd foq Hu¥E WEAHA d7ME §I S Hol: SINE
sequence, alu-like sequence, microsatellite, interspersed repetitive
sequence?} &2 AFHE HIrh olFA Az DNAY NEMIZ} E2F
A7t w2 854S 2EAcke A2 Southern AEA ¥ {-Hx}je}
A DNAgte] ZYo] EALAQU WER HASFHE QA4S A d3iF:
Zojc}.
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A5 Y} AE

DNA 24718 & ol 8T ©9F TS Y A& AFE F3lod ¥t
gl fel vl &P} FUAHAIE Y2 ALS Fhsiche
A& g3staen], 8% AHAl WPHE BAHYES THsto ofof ot
AN Axsioch £ Ex|FU2} Fo [ 7§ T yeabd
e WA we =Y UL Y JtsiAE FESHCE U§
HE oA A3E Felshd et Pt

1. &% 3hd71e2 483 AF

83} £URT] Y ELS £ FFTE DN FZA0|E o] 8¢ He
24, g 4FdfE Eslae 2 2l AUchy] Roke fg o]
BT =49 AT 534 Axol ot apdcth AI=Y B
Azt Su Aad E2Eld @ £YHAJE EHS= AlE o 10009 F
& th¥e® S4& AAIY A3t 3d b o] gheof wIRky B o 95%
o @& gdstaict

7h & TEI1S2 DNA 240 o3 ¥l W= HERTFE 45 £l
2] QEf -2 vtk FEsct

U A RAEE 7009 F2A AR 2PE M de 7
HEE AMAY AFF e BAo] Pl o2 e 2asidct

th ZAE ugPols U B2 FAENIS Y ML B 5E2H9
£ 718 TYstdon), 1y 4£YIeel nj2, KANES, 3F



sivicioltt. HAP A& o 300740] %t

gl ¥§ FdsIge] IbHu]SS et ujRke BT of 95xof Wiigle

o, ol A T AT 95x= P Yel2A Ynx] Sx= vt B
B2 Z&¥chs A& uiich npAsixa vighe A 95x= u|P
Hel2 Ynjz] Sx= 3¢ Pel2 FEHchs A 2ujiich

of, Zse] ¢ e W S HolF gheo] dlojre EXFAXLY

AEPS dF= ¢ Pel2A Unale bty Fel2A ASHATL
& A= ZPFEA 2do] Brbsdtn vt vk 54 ofx 3l
ue] Belg wiechs 21& {elstact

2. e AV Y

7h e eEV|ee HEAET) olf &2 E4Yols] wiEol VoA
+3"E Az Al 9 4 Ao wel ol U@ WL RaAct

. #327] tbdel glojA =FF FA] AT AAY ARd Ffole
A2 FFd 9 Fodel Aol B HFo] HERM PRI B
AR AAR, 8710 L BEYHY Aojof wie} FE=ol WAL AUS
& sl

th. ExRARY AEASIE WolA, 9o ulghe2e] FHol ofmiyt 3
folle 22t FHPHE B3 A=E &Y + ATt

gt zhde] EMAZE #37]e] DN FEY HHTLE o|FoM HFEE
gasigon, AT A2 (o 1mg)e2x EMFAct. =Y o F
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F ETYUAE vg] uisle 5T Holl ¥ BEFx: A8Y + US
< A en, o2 3 EMAFY e g 4 FHEE wole
ol 7o stalct.

up, EXFAzLY] FHZAo] FYA ZESH, As DAY, AT U
HEEErt WE AEZAEo  d¥E vlArke RS UYL 53
Al DNAQS 33] AYE Ul A450ng o3t ol Mnt HdstA AEHA
o L E = RAPDY ] primer ZAY-LEQ 36THTE HA &2 41T
AN etga o e Aysigct

B}, DNA ZA3}=}e] primer H7IMEE UF ARIAE(GC §TF) EA
A2 FAEAEE FAIIAY, HEHe o8 WESS AAY £ o
olch ®aje] DNA ZYA=7t A5 o] Adwatel

3. zhdrled] I=IE 93 EXFAHRY §F 33
reehd e J|Fo] HE= EXRAA B2 olgof zhdo ol HE &

Hogt g AES IUHOR AASH] 5l 4 dFEoo ¥

tido 2 X FH2IT 2= Act

7b HI¥He] DNA FFAMEolM HEFHE IXFAE AVNGFE

agarose gel R 5-E] DNAE 2 A A5l DNA kM@l vector(pUC19)of] &

2Ysle] 54 £4el A& A

L EAFAARE g2} e B Am Dol Exfticthe g wdl
th A -FAALE DNA probe® 3o Hlgh¢-of €99 Az DNASL HAYUSA
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<& Southern hybridization’j .8 M3 B v|P9= BEE ¢ ZF
L A& 4 dden, AL Ao FA3Act

th. EX| AR} Al DNA9ES] FitPP2 M= FeElr} obd wjAL3
FelZ HAEEE o= Hol EAFAA} AUt FAIRY A7IMEEl
A DNAGol del EolA &t o2& AlAbstdct.

gt ExFAxY A @rIMEE AAstAch ®EAKAxY Zole
1435bpo|m], u] @712l A& AV} 29%, C7} 20%, G7} 23% 8|3 T7}
26%010.om, G+C YF 43%0]ct}. ¥ DNA 24 programE T3 =2
F32te] 532 B43Q ORF(open reading frame)?] L7} ZAoEo] 9l
& AL, AR v ZEM S B3t J[Eo] Rud iy &
NME} B2 B58E BArh o] AL 919 Southern AN W=

7t vld&3 o g HEHE olfE A9 Fi rh

of. EX [z RE 20 FFHLE EAYUtk: A& PR 71PoR
YAt & Ex|FAxY AV/IMES vlR¥eE DNA ZYPAxKI
priver& 237 A|%3lo] PR 353 HAISHE 99} vty BFojN 2
< 3719 & West Fa=dch

vl Ex| Rz &Y A7 E I3l VLEZREE ojo) HPE = DNA
UHE Sl ¥ YRgo] MEo] tiFHU o olF Filo uYS
s F= JF Aolg Yo 2N M2 FUAALY o] f FHsdel BE
Eojo} & Zojr}.
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4. ¥eubde] EEAMHEY

7}, AEHE
e upe
B — —> —_
PCR —_— —
DNA &2 DNA 5% HoI9E
3A| ¢ 4A| 2t 1A124
1l d¥d
1) &y
Mg - 3], 8y
Ao} - DNA 33 89
- Phenol

- ¥hH-8 A3 A} (primer)
- Tagq DNA polymerase
- 10X PCR Buffer
500mM KC1
100mM Tris-HC1(pH 9.0)
15oM  MgCl,
0.1% Triton X-100
- dNTP
25mM dATP, dCTP, dGTP, dTTP &%}
717 - UV spectrophotometer
- Thermal cycler (DNA $%7])
- A7 A
- U illuminator
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2) ¥y
<DNA 32>

2| 317](2}20mg)oll DNA 28243} RNase (20ug/ml)E ¥ 7}l
!
65TColl A 1213t ¥E-g-F phenol A 2|2 thij A& W gA|ct
I}
12.000rpmoil A 10237 YA F AFAof ethanol HI7IE DNAS
AAA At

¥
{DNA 35 >

2% DVA(S0ng) & olefet 22 A|e}(DNA F-FHUHEY)o] Foldle
FrHof Eggict

¢ DNA ZEuHgo

10x PCR buffer 5ul

10x dNTP 5ul

Primer(50ng/ul) lul

Tag DNA polymerase 1ul

D.D.¥. 38ul

N 50ul
!

* PCR ¥h-&
Preheating 95T 5%
Denaturing 95T 30
Anneal ing 36T 60 35 cycles
Polymerization 72°C 60
Post-reaction 72C 108

l

{ DNA 32>

DNA ZZAHE-2 agarose gelollA A7]%95F ethidium bromide o2
W olziA H&EH, g W Zols} o 1.4kbpgl EX|FAA}Y AE
FFE eigich
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N6 & dFygite A

DNA Zighol o3t jbpabd7|go] A8/dol tie A FY2 ¥FPAUY
2} A H<Q Blind test& FMAE ZAFHACE =X FPALEL AW
A o719 £ gle o7 ZAPES metE AR 2 AFAME A A
A Z7Hx e 952 AR AHo] E7MestARIRt INA AThof o) ¥4
of njRheole] PEE Ao g AU 4 A HAch ol 2hET)
& P2 P2 2R A1 LS e s Auseld 2] el
533 dxF3fe} & 4 qlch

gdo= ¥y yhdI|go] -89 xpEdtel W3] AAHCHE Fibsit
o anjate] B3 EE A BAYE gole do S uFS ©
gstel 2} 7ol

1. %98 ThEyEe AE W 2K

ALE B whErHE FAEUE ARIBES BHAE 2 48 s
dol Erha BrlElo] FYPHAE A4 § FYPEE RAYME 2
A P zhd AP e =Ystax £u]Fl k. B d3HE 1§
¢ ¢ JBVE UPeE &3 JeEAS A Add AA Adasida
B2 4n|xt RIUE J]1ES AS$sgc '
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¥ 4] A 2/

7] # a3 7l ¢ u &
PILu|ARFTY (FEaf 1997, 4.8 - 4,10 | - DNA X2
9.22 - 10.11 7| Eol2q Al
- 21317 A4=DNA
JEAFRRA FAY 1997, 311 - 312 *a7le &5
m - DNA BB7]&
FHEAEZALE [o]2 | 1996, 1997 - 3,3_71 ghy o]
o

2. 39S ubHoj] DNA ZHALH E(DNA Inspection System) £¢}

Tear1e FAUFAE € AER0 ] 9o AAAEE FgYges
A g 2pEste] {3 Fiberl B A Lulate] BAZS sfashe
Hx 2 2f&o] Helet ¥l EY W3pyol} FEuiPolA Ay
E Q98 AEo] DN Aozl ASE EUShe RAE 4uAtY] A
5 AE3 2413 e B8 ARVAE woludl 7ld¥ Fojrh

3. 7 HFEE HE

Yoz ¥ 9 BF FRS Ao A {3, Hap Hrisid ¥e
THAE DNA AL AAIRT] o|FA Yo BA HHEYPLE =rilx
U viASEA] g2 olw ¥AH HibPA|e} AAo] S UNY £

& Zojch



4 #27] 3y A8 slee A4S

) HEEY ZAE Fole J3AEY dF FEEH (M 7. B
2 &%) At 2HAlEe] FHolA F2 ujFolN JE& 4
g 5 ole P2 deon, FWedsE E471R6A sl o9
AHEAAE AXo {AWN A& d& + e Zo| BFolrh

wpetr LBjzbgol FHolA FAlAtES dHsiel Awts] LS Yol
4 4 s Jleside] a3y Jdis e 4448 Il 89

A7l 58 xYste vjEAUAA 278 B
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