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Summary

I. Title

Studies on chromosome and DNA fingerprints of Jindo-dog.

[1. Objectives and significances

Jindo-dog was designated the natural monument No. 53 because
of their uprightness for master, homing instinct, bravery and
superior hunting ability. So, the government made the law to
-protec_:t the family line of Jindo-dog.

The first étudy for Jindo-dog, which the body-shape and habit
of Jindo-dog was reported. And the many studies were reported
such as, comparison of their brain shape, nuclear type, protein
- analysis and enzyme activity.

But, there are no reports for the systematic study for the
chromosome and nucleotide level of Jindo-dog.

Recently, DNA fingerprinting and RAPD analysis using PCR
were used as good tool for the group genetics, gene analysis,
distinction the species and so on.

So, the purpose of this study was the establishment for the
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genetic standard of Jindo-dog and for the genetic rejationship with

other dog  species, wusing the nuclear type anlysis,

DNA-fingerprinting, RAPD-PCR and nucleotide sequence analysis.

M. Contents

The blood samples for this sfudy were collected from the
Jindo-dogs in Jindo island and several provinces.

First, the DNA-fingerprinting study was performed. The
purified genomic DNA from blood samples were digested with
restriction enzyme such as Hinf I and separated on the agarose gel
and transferred on the Nylon membrane. The transferred DNA
were _hybridized with pre-labelled commercial probe, probe
336[(AGGGCTGGAGG)s)s and probe 33.15(AGAGGTGGGCAGGTGG ).
And then the hybridization pattern were analyzed according to their
family relationship.

Another approach was carried out( with their RFLP pattern of
mitochondrial DNA from blood samples.

The other approach was performed using PCR. The selected
and clonned specific DNA marker of Jindo-dog using RAPD-PCR,
were sequenced and analyzed the relationship with their inherited

character.

The isclation of chromosomes wusing the peripheral blood

_12_



lymphocyte incubation and G-banding study were also performed.

IV. Results and applications

1. Results

The nuclear type of Jindo-dog was 2n=78, NF=80. The
autosome, 38-pairs, were all telo-acrocentic chromosome, in spite
of the X chromosome (submetacentric chromosome) and Y
chromosome (metacentric chromosome). The length of Ist
chromosome, the longest chromosome, was 4.0 when the smallest
chromosome, 38th chromosome, was 1.0. And the X chromosome
was 4.6 and Y chromosome was 1.6, respectively.

The specific bands of each chromosome were detected using
G-banding study. But, according to their diversity of band pattern
in spite of same one, it is difficult to confirm the specificity of
each one using G-banding study.

The band similarity of the DNA-fingerprinting was revealed that
the relationship with their brothers (44%) and their parents (66%)
was higher than their sisters (23%) and their mothers (16%),
respectively.

The RFLP patterns of mitochondrial DNA from blood samples

were does not revealed the polymorphism. This result was same
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with previous report of Han et al. (1993).

The RAPD-PCR was performed with the selected standard
Jindo-dog group from 132 samples and another dog-group, like
Akida, Kiju, Siba. And the 1.2kb length of specific DNA marker
of Jindo-dog was selected and named "J”.

The specific marker ']’ was sequenced and characterized. There
are no ORF in ']’ sequence and not matched with any 778
microsatellite repeat sequence which reported to now. So, the

specific marker "]’ is supposed to the gene segment with intron.

2. Applications

The specific marker ‘J’ of Jindo-dog was amplified only
Jindo-dog standard group using PCR. If the statistical disposition
for the ?esult of DNA-fingerprinting and Southern blotting for all
Jindo-dog using this specific marker ‘J° was performed, it is
possible to establish the genetic classify and specific character
investigation of Jindo-dog.

But, it is difficult to compare with specific marker ‘]’ and other
dog’s gene, because of there are few reports for the gene of dog.

For the more study, it is essential to perform the
nucleotide-level research ofr the Jindo-dog’s genome and if added

our results to this research, we have a good merit for the dog

genome study in the world.
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A2 DNA A&9 o8 XA AA 2 F2 24

FR2 2EYd] g AxMY AA R FA #F L Ko 60F
o WAt 659 4wd, 359 EUABRE 27 5ot YA
A e F 500mM EDTA 20& 3713t d4$ng $A st -80T
Al Bastth

DNA9] ®2]AAE 5 Prime-3 Prime. Inc. (Boulder, CO 80303
USA)ALe] Phase Lock Gel Syringe Protocold] €3t =33t %ich.

22]A A9 DNAE EcoR1, Hindll, Hinfl, Alul 5 943 AR
A2 AAE 5 1% agarose gelS AM&3le] A7|19%F st

Probe DNAZA|E Cellmark DiagnosticsAb7}F 7123 DNA
fingerprint& Multi-locus probe(MLP) 33.15(AGAGGTGGGCAGGT
GG kit 2 6 [(AGGGCTGGAGGMs kits ol 83Ho)
nucleotide transferase® ©]% *P-dATPZ eﬁd-labellingﬁ}ﬁ Southern

hybridizationol| ©] &3t}
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A3d nEZ=gol DNA T3 dF

A1g AEN 2 ZAFN 2FA mtDNAEE

MtDNAS] 2l Ha $(1995)°] AAlgl Ed A7 AHSE
Zimmerman 5(1983)¢] W& with. =4FFo A HE D =
A  3-4g°] 0.24M sucrose, 0.IM EDTA&Y 15mE 713ld
homogenize 3 ¥ 2-37 9 gauze2 A #sPch E4E AEE 20m9
0.34M sucrose, 0.IM EDTA £ flol EE¥Yol flo] &8 gradientE
At o9t o] FAHE A8E 3000mme= 1083 23}
of AP Y3} A3 47 HA S HAEE AAYL. FTYL
8000rpmo.2 2087 YAEYANA vEZ=o £ JAAND %
10mee} 0.24M sucrose, 0.1M EDTA £<do] A& $ oA A&
g Hr} ol¥A dL mEZFE=got ¥£8E 03M sucrose, 0.005M
MgCl, 0.02M Tris-HCI(pH75)& 942 A& XY E5d 89
o] RNase A 154¢, DNase 15E 7}3t3 37ColA 1587 Aa3td
RNA¢ mlEZ2=go} glo] £A8tE nuclear DNAE AMAA. A&
" 288 0.3M sucrose, 0.005M MgClz, 0.02M Tris-HCl(pH7.5)4-< 4
M2 A#ALE F 8000rpmelA 2-33] thA] A Eeso nEZ=E
o} 8o EAsHs DNase® AAHMT. DNasert A" A2lhel 50
w22 10% SDSE 7bsted . 30837 37CoA Adsd F, 509

Proteinase K& g & AdA 583t WA, 5%F9 Tris
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buffer-saturated phenol/chloroforme2 &3l HA] 2L 49
etherZ 23] &} o7)9) 2v]9] ethanolg 7}t -70TColA 458
 9AE £ 12,000mpmolA 2087 A EYAIA mtDNAE IAAAIH

o}, olAE Tl 0.25me] 70% ethanolZ mtDNAE HAAA E¢E

h=1

o

AAE F TE buffer 50-100pL FJA o] &3t At

A28 AE7/] mtDNAZEE patternd] #ZE

AZH Tz YAoA 23 DNAES IS AFar2 Add &
0.8% agarose gel A7|9EHo2 £ 38le Southern blotting® el <
3] agarose gelslA nylon membrane®2 HALSIAJTt. I ¥ nylon

membrane2 ¥P2 FA$ mtDNAE probeZ 39 hybridizationsl

autoradiography 2 A @& mtDNA patternS &34
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A 42 RAPD-PCRel| 9|& DNA A& |+

A 13 ¥4 DNA &

RAPDEAE $1% genomic DNAE Sambrocks (1989)¢] #8¢ ol
g3l ME dHo2 Ry st WA Y A samples 4
24 39 t}g vortexingdtd F 4oE T F%Y PBS buffer (pH
7498 A7ME ¥ 3500g, 15min, A dHEH F F A5dS
Back AHAAEBo| extraction buffer (10mM Tris-Cl, 0.IM EDTA, 20
pg/ml Rnase, 05% SDS, pH 80)& 718t pellete MA@ At
a2} water bath 37ColA 1A417F &< wgAZlth.  Proteinase K&
235 00umt 95 A F tp B= 4ABUZ B Aol
water bath 50CoA 3 A1t &< WA, HE24A 43 £ §F
9] buffered phenol (pH 8!0)—%4%7}3}]*‘ T Zo] HdolxE 108 B
=YA AH3] AHojEh. o] @ genomic DNAZF 72 dei7t qle=
2 vortext® ¢EH®  F Fo] &A3s] Hdor g 2 F 5000g,
20min, A& ZANAM QLD F AFTAE M2 tube2 & TS
o) buffered phenol (pH 80) #H7te ¥rs-& 23 o wEdd 156
volume®] 10M ammonium acetate® %718l 100% ethanol #H7}3t
% 10,000g, 20min, 42 @2 YHL st pellet AT 70%

etanol® washingd ¥ A3 #F9 FHFZ DNA pelletS I &3

%

o,

- 40 -



] 28 PCR primers
2 A3 RAPD A& Y3 o] €% random primere obefo} 2t}

DPI : 5'- GAT GCG ACT CAG -3

DP3 : 5- GTA TGC CCT AAG -3' -

DP4 : 5- ACT AAC CGC CT -3

DP6 : 5'- CAG CCG TGA A -3'

DP7 : 5'- ACT GTC CAC C

DPR1 : 5- GAT AGA TAG ATA GAT A -3
DPR2 : 5'- GTG GTG GTG GTG GTG 3
DPR3 : 5'- TTG GGG TTG GGG 3

DPR4 : 5~ CCC TAA CCC TAA 3’

DP1-DP77}A1 9] primerst A. D. Ezers(1996)ell ¢t A3 E o] &

3l 31, DPR1-49] primerst random3}Al §4d8te] o834t

Al 33 RAPD-PCR %%

PCR %¥+&x712 Sambrook et al. (1989)¢] W& Wy s AA8
o PreMix-TOP(BIONEER) & ©| &3ttt A volumes 2044
2 3l9 DNA Themal cycler (Perkin Elmer Cetus, Co., USA)E o]&

3ol S0cyclee 283ttt
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PCR Mixture (total 20u8)
10mM Tris-Cl (pH 8.3)
1.5mM MgClz
40mM KCI
SOng .genomic DNA (template DNA)
40pM primer

2U Taq polymerase

Reaction condition (50 cycles)

pre-denaturation 94C 3min
denaturation 94C 1min
annealing 42C 1min
synthesis 72C 2min
extension 72°C Tmin
store : 4T

A 4% A7|9E

1022l PCR product® 2u£9] loading dyeSd E%3t9 1.5% agarose
geldl M7 %F st A71Y9E§2 50V, 1X TAE running buffer,
70min 2P o2 YR AVIYF bandEol F FHA 7] YA

agaroseS ®<¢ ¥F AF&olA shakingdtBA WYz th& water bathl
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A 36-39C7F € WA AA3] ¥4E F gel castoll 3-Smm7t H=
2 gel® Rt %Y 50T o] delAM Row HArYF bandEol A
Aoz EFARYOZ Fev PB4 UeYEA E7t # oA
Z gowz Fogcrl size marker®E Kb DNA ladder (Stratagen,
USA)E AHg3tden, #H719%°l Ed agarose gel etidium

bromideZ F 43t UVl A band patterng #&3Hd.

Al 58 Eo] DNA marker?] cloning @ sequencing

A71958AM AEAN dEAAT YeEtE band(specific marker)
E QIAEX Il Agarose Gel Extraction kit (QIAGEN)Z o] &3} A
agarose geldl4] &2 AA§ F o]& &¥E TOPO TA Cloning kit
g o]43ld cloningg FddIT.  ol¥A cloning® vectorg9

sequencing ¥F82 Dye Terminator Cycle Sequencing method® ABI

310 Genetic Analyzer System (PerkinElmer)& o] &3t 48)&t it}

4] 63  Specific marker sequence ¥4]

Sequencing®l 98] #37 specific markerd 9714¥<L NCBI
BLAST Search® ©]&3l9 homology 2 alingmentE ¥43l% om0
AL 2

microsatellite repeat sequenceZ searchs 2] ¥ AA A& 4

RS
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A4 A7 23 R 2

A1 AEAY 444 A7

FJtk. & 2n=78, NF=8022A ZdMAE 38%oln, =F 2IFH
A 4 M (telo-acrocentric chromosome)°lA o™ XFMA & AFHF
4 M (submetacentric chromosome), Y GM4AE FTHFIA 9
A &l (metacentric chromosome)©] At

g 7Ee] Aol 1M ML 40012 F4AF AY FAL
38d FAAsE 10 224 gwstA FotAE A HERlen Xd
WAL 46024 18 A4AAs o7k Mssdn YEAAE 16913
o}.

G-bandingg Mol ol& AP FAY A3 4 A vig 5
2 wg A 5 ATk FMA we UM 677 G4 A
Wz #asdn Xg4Ae 9Gd(short arm)S 178 F¢(long arm)E
3 YEAAE Agn ddelA 244 U4 «E veude. =3
AEMY e 1 F& 2 e HE Uehdo] F4A FEH-4,
274829 FAA o BERY £ AR 22 AAAME A
wpeh chdet wel o] BEH G-bandingd Al og dAaxER

o Bol4e BAAIIE ek
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Figure 2. Karyotype of the male Jindo-dog

- 45 -



R

Figure 3. Karyotype of the female Jindo-dog
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A24 DNA &9l g AxMY HA 2 7=

7

B47a orlelzRE Y¥Ye AHso Je ANEZHH DNA
fingerprinting & 8% R& figure 49 JebAA.

lane 1, 4, 5, 6, 99 A18& A=A F @4HIY 1 F 1, 6 98 A
g AR a83 4 582 FAZRE 7] AHE ANEE A
BA Alul 02 A3 & Jeffrey7} 1¢HsE probe 3362 labelling 3t
Southern blotting® Zolth AsE3 YAz verd bandsE

Table 2¢ vtebli Aot

Band pattern

Sample
No. of major  No. of minor No. of total
1 12 9 21
6 20 ) 25
9 15 6 21
4 16 5 21
5 16 6 22

Table 2. Number of band patterns within sisters and brothérs
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A Aujzte] SLYHe o band¥ e} 5 497 539 AT major
band% EYE Feje dFFE R FAo 4% -?r/\];"é"% et
U 350 FARYE HAFn 3 A Aujzdle F 269 major
band% FEE band9) & 642 23%° FAH L UEh) olEo]
7kl ¢ HodFm ot Y 19 69, 143 9¥, 6W 3 99 At

o)9] band SAMEE 9 43%2 A A7l FEOSZE ZtE bandBTHE

A+&S 9] RFLP DNA band pattern 19, 4¥¢] zp&o] 2, 39 band
Yejs BAe 2% £FEAZREH FAH DL band pattern A &2
16%0ly FRozHE FFOE FHASHE band pattern®] FAHH] &2
66%%2 ©i-9- EXTh

E3 BAZRE fAH2 JE bandFE MR RAZEH {3
= band$ 9 FAMEIE T §9 2 63 Moz RE dojR AEE
9] band pattern® A< 239 band pattern® oh$- FAEGS & & é‘l

9ot (Table 3 #1)

Offspring Major Minor Total
6 20 5 25
9 15 6 21
4 16 5 21
5 16 6 22

Table 3. Offspringé Band Pattern
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ol¢} & ARZRE FAAUL Ex I & ojA DNAY
AP g FHaA AEYEE T EAstE AL os A&sn A
F3 Y E U3 HAn A T8, 97 59 FHA AER

p o4

Ho| 4852 grh

A3d uEZ=glo} DNA taA AF

sE2cz)ol DNAY $AAL blood celle $7F g 294
2yl oA nEZcgerE Y3y, £d MEE=ol2 R
Zimmerman(1988)5-2] Wl <A DNAE £ AAsd BamHI,
EcoR1, Hindll, Pst1 2 Xbal 59 ATdE22 Add ¥ 08%
Agarose gel A7]|9%F3 F nitrocellulose membraned] transfer3d}<
Jeffreys- 2] 3363} 33.15 probes} AYHoZ §A3t probeE o] &3t
southern hybridization& 483} c}.

AQAATE 2+ 543 Wolx RFLPo) 93} Ueld band 9 7]
of oA A=z} et {3 Ao], A=A WellN #4AH, +1
A 7l QoA o zeolE BA Fo ik @A7A dojd ARE

table 4 2 Figure 59 Uebdch. AL8# 5% A¢EA BamHI,
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EcoR1, Hindll, Pstl % Xbal 22 Agg Be 1-3712A
polymorphisme] WEH}Al sttt ol #%5(1993)°] B A=
=72 DNA polymorphism @7 st #AHe A ¢& Uehict.
A3 PAN(190)e FIEE=ol DNAZH A 5 fA4e @
slous Agstal @or] o DNARAC tg A7 F@slojor &
Aol Mgt F8l, domestic dogo 2 T FFA B4
At e A3 udes BAL dd o Apole) W] R Ba 5

Ae zZAs ol & Aoz Algdtia A4S AU

Table 4. Restriction fragment of Jindo-dog mtDNA

) No. of DNA size of
Enzyme restriction site restriction fragment (kb)
BamH 1 3 108,33, 20
EcoR 1 3 68,47 ,1.0
Hind 1 2 105, 2.0

Pst 1 1 165

Xbal 2 12.0 , 3.0
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Figure 5. Restriction cleavage pattems of Jindo-dog mtDNA
digested with 5 restriction enzymes.
Lane 1 : BamH 1, Lane 2: EcoRI, Lane 3: Hindll,
Lane 4 : PstI, Lane5: Xbal

A B

Figure 6. A : The restriction pattern of Jindo-dog mtDNA with
_ EcoRI and BamH I
B : Jindo-dog mtDNA
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74" RAPD-PCRY| 2] DNA A=9 47

A18F  AEMe DNA E= Q) AH(specific marker) HE

Z}2te] primere] W@ RAPD 58 Z3 44 € bandE Figure 7~15
of 2x etk 2z+e] primerel RAPDS Z3 4/€ band range
= 1~20/09 T HEFHOZ 200bp WA 1500bp HHAA 10~157H9]
band7t HAYE BAY 4 YAk 2 ¥ DP13+ DPR3 primerol A
g Z2 group®d FEol He 2 N DNA EXUA (specific
marker) 2 A2% 4 3tk Primer DPR3%|A% 480bp, DP1oIM =
350bp, 1.2kbpell 3 F3HE band7} AEAN 5/ FAH EAAAR @

o] @&% DP1 primerd]

M

25t o)A F A Bd¥e] Fu T
1.2kb band® YxH¥ez ExXAAZ Mwrste AH AxXH groupd

band pattern 241& Al 885 tH(Figure 16 #X).
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Figure 7. DNA amplification fingerprinting analysis of Jindo-dog.

Primer : DP1

Figure 8. DNA amplification fingerprinting analysis of Jindo-dog.

Primer : DP3
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Figure 9. DNA amplification fingerprinting analysis of Jindo-dog.

Primer : DP4

Bicr R

Figure 10. DNA amplification fingerprinting analysis of Jindo-dog.

Primer : DP6
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Figure 11. DNA amplification fingerprinting analysis of Jindo-dog.

Primer : DP7

Figure 12. DNA amplification fingerprinting analysis of Jindo-dog.

Primer : DPR1
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Figure 13. DNA amplification fingerprinting analysis of Jindo-dog.

Primer : DPR2

Figure 14. DNA amplification fingerprinting analysis of Jindo-dog.

Primer : DPR3
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Figure 15. DNA amplification fingerprinting analysis of Jindo-dog.

Primer : DPR4
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A28 Annealing temperatures] @& DNA ¥ XA} pattern &4

Figure 16914 2 vle} Zo] DP1 primerg AH&-% RAPD-PCR ¥
A 1.2kb YAAA ARA ¢+ 5014 DNA EXQE
AEE T AU

3, o] markers #AEFA 1-2/AdME FY9E 99 band A
patterng Moln %10\ band FAol UEHolX %i major band

patterno] &} 3L &7] R} 23 minor band patterno]l2Z ol& AFA

of A%MY FHPe] Hol E Aoz ADdHY, EF FFHY o

—_—

(+)

218t band patterne annealing temperature® 42T 2 28 FH o2 &
ol osiAa 47T ZtHE RolA] @A HE ALE Hol AR
Boe v S0l wEo® ozgn)
22]Y annealing temperature2 47C71x] &8 A Hd AEN &
°] band®= A 4R Y4E Ko7l wWEol(lanel-FF o], lane2-
¢kx]) AF AXENE o2 s+ band pattern ¥4 o £ annealing

temperature® 42CE #323l9 RAPD-PCR ¥H$-& $33t3}.
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M 1234567289 10111213M

Figure 16. DNA specific marker patteren analysis by annealing
temperature.
A :37C, B : 42T , C:47C

1-5: A%, 6-100 ¥4 , 11t Akida , 12' Kiju , 13! Siba
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A38+ Specific marker A4 ZAd @& & XN BEF group

7+9] band pattemn ¥4

Marker AAZzdo] W& A%, Akida, Kiju, Siba ¥ IFZA9

band pattem$ £43] £ A3 ZZe] band HAHE/F LA EAM

iy

Aol WL nolAE Utk AW B AP ANE xze) o
s AX7Me band patternd thE group(Figure 1819)el wls] HA
t}ek @ band patterng B F I(Figure 17) & #=F ofvz} 1500bp
o)Ao)A 9] bandE 2F AEAM group ML FHEE & F Aok

£3] 2000bp bande tH& groupdllME 2AE & AJAT AXA
group A E 23.0%9 HEE&E HAF1 & Ho] FEIH. (Figure
17

DP1 primerol ¢§ RAPD-PCREAd] ¢} & 6174%] AXEAM 2
2170 A 2ro] specific marker® HAAT ole WEEE FAstd
34.4%9°] s|2as x)o)A T &3] specific markerdAd FFEA A
4 928 9AAZIE oJANAW specific marker7t G AAE
& W2 groupdtstd o159 #3Y E4& BN 9E growpEH
o ulire] ou2 o3 & AMUTH

B Ay o]&" IE/, Akida, Kiju ald Siba 2E9 MAFTE
28 8x @] dEd AN #3449 zgst vt2 AXN EEY

o2 ogstrle Y& Hol Ak AT olF AAHA FAA

o

the] Alg gxo o BA 2oz #2728 5 e Agdn
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Marker 44239 ©e AR RAPD pattern £4

_Size_ M ____BandPatterns WES FHS(H)
3000 ——  —— 4 6.6

2000 ——— w230

21 3.4
BRI L B

8 M
46 5.4
49.2
36 59.0:
40 656,
3 5.0
25 41.0:
24 39,3

|

1000

750 -

500 e

LI

Figure 17. Marker A XA W& X749 RAPD-PCR
pattern £4].

-Hl @ i AR JHAS 0 6170
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| Harker,-’ﬁﬁi__é-ﬂﬂ “}% Akidast ’&%@9] RAPD pattern £4

Akida

el YHYE |

8000

1 260

£
e

4/5
4/5
45 |

-. 1,3/5' 1
5/5
5/5

5/5
35,

]

4[5
4/5

Figure 18, Marker AA4zd w& Akida® F%79 RAPD-PCR

pattern 243,

-HlE g AT
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Harker A420) We Sibasls Kijurh®) RAPD. pattern &4

Sz M Sibe(I2)  Kiju(isg)

A0 —

¥ J— —

Figure 19. Marker 84z & Siba 7§ Kiju 7iel RAPD-PCR

pattern £41.
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A48+ Specific marker band 7t 448 7AAE9 band patteren £4

Specific marker band7t A4 ® AXM MAEL ofefjst 2ot

No. |49 | o & [=a| 4 a s
AH53)
27| o |dxo2s | ma| 432 4w 9
|+ |8 34| 242 ,
31+ |9 = |34 Aue +97 ,
B+ |2 =|wsg| ¢g 492 ,
68| % | 5ol | B 93z
| | = |wa| 4ea as )
05| & | #AE| WA | 420 3 A E 4
07| & |a 7| wa| zaemdaz |
3| = |4 2|94 3;"1“‘ HEH g a5
4| = |2 x| wa| ox guw %2
5| |8 = |94 "
IR ,
158 !
159 U
MEEEEEIEE &%z
I IEEEIEE 48 %
36| & |a A | ma é]iﬁ:%' ooy A
NI IEE & 24
u| & |2 alza ,
uo | a |m 7| wa | azy +u2 :
22| # |9 F |94 5D "
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o]£9] band pattern ¥4 A3 HA AEAN Ao &) LALG
2 zto] AL oy 2 LEREA 4ME AAHer FAYES
B33 9o olx AEMA band patternol ©hE& groupoly 74
Ao vstey WQ otFFe HAFT Uh(Figure 20). EgF, specific
marker7t A E 2170A Fol F£H 7] AR ste uF o] 33%((THA)U
4 o) ©] markero] 93] FE=ojz= DNA band7}h ojgt 22 %

Ao £A4 443 Avol 9 Rez FAHAT.
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Size M Band Patterns Yes  EHE(H)

2000 ——

1500 -

4000 ——

Figure 20. Specific marker band’} A4 € 7HAE9 band pattern -
74,

- vl g4 AEN AAS 0 2170
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A58 ZE7W specific marker band®] A EE4

AEN dFIEFeE MFE FEol, ¢A, 4T, A, B2
specific marker bandE¢ gel elutiondt™ cloning & ™ sequencing
8 23 (Figure 21), EF 54T 429 dHoz & & F AU
weg}A o] marker sequence® JE BHslL o9 EAE YA Z=2

a@gels 378 frame ZZel et translation® FHSAG.

Translationol] AF2E @714 ME primerf-d = A2 s9n, o
AR AEJ- Dol EME 2 PH2Z translationS FHIAC.

Ztzte] frame W2 translation® 3% A3 J- sequence WHolAME
ORF(Open Reading Frame)Z& #7] gEATh

e}, o] J sequence® intronsS X I FHAS] GFRolAM,
microsatellite repeat sequences- 2l intergenic sequence® A3ztstn W
A Etienneb%(1997)% Vilma$(1997)0] &4 B g 251709 52770 (%
77871) microsatellite repeat sequenceZ search & B gtou YAHE
repeat sequenceE & F UATH

2222 translation @ J9 J-i frame% stop codond EFSHA &
B R sl ofu|x=4t homology search(BLAST Database
Search)& AAIs4 Y. ©°]F homolgy & qE}\HT‘:— frame& J-framel(6
M} Ji-frame3(3570)ol ey ©]E F J-framel homology search
resultF N A Chlamydia trachomatis®] serine/threonine protein kinase

oS A slas A R Eo] hypothetical proteinelyt 71%F ol o]
Eo] B A A ¢S dHASoIU.

a3y Figure 22% Figure 239149} o] ©]E 9] homology *#&°]
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AH @ HoldMy EEHT Yt Foz Bol ojE @uAS
introne T8§ fHze] 95U Ao A4z homologyE Hol&
Belx 7 A conserved region® 2 AL AT

HA2H o2 | sequenceE intronsg EFT @ FAAY] dRZE
AN ARz A FAME FAA hF ATFTF ARl
s871%9 FEAEAAE AYFo] YA WL BAE  database
searchol M @+E=2 3 homology® ZE FAAE A 2¢ Az 4
. £, ojgd Ade £ @F2FAA £ WX/ marker
A 7t AE Bastd deztA 2ag o9 fAzGE FAMCl Y
N2 AT Adolgts =g dF HFoldn JZd

webd, AEN markerd ] £ RAPD-PCR ZHNME & & ARl
YEAQY AEA 2NN FEHo FEZHM & e A 2E5H
£ 8a3 FEEHE specific markerdol @ =¥ JR A&
genomeoltt 712 A FAAANE 24 T 71@FYe] AHAH 2
o2 AR e BAN £ AFaFAM 2T WX markerd J7t
ojd A YRAE wie HAL A rlE AL &=
o Azt tgo), B A7 o) A fAAL £ okd
A% §ARe] specific marker®eQ WF ThE FAF FrEAe} Fol
g Mol: 298 MAsE AYol A% Fadtx Asdoh

ad o] 92 AEN markerdd Jo AFEA 94 Fo #HE A
&2 AEE ZA(Table 531 18 EWE o2 7kx] Aoz A&
% z}zte] WMo ©ld fingerprintingolyt Southern blotting#t S &
stel G 7i% PEsE AEADS specific marker 43 FO2H 2

A7nAel 32EE £9¥ + Ao Fudh
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GATGCGACTC

AGGATGCCCA TCAACATCCA CAAGCCAATT

CGAATTTCCA

CTGTCGGCTG
AATGTTTGGG
TATGGGAAAT
ATGTGATTAA
TATCGAAATA
TGTGGGGTTT
TAAAATCTAA
CTTTAAAAAA
CTAAAAATCA
TACCAACCCC
TCGAAATAGC
ACAATAATAA
GATTAAAATC
ACACCAAAAA
ATTGGCGCAA
AGGCAAGGCA
TACTGCTCAA
GCAGGTTTAA
CATCAGCGCA
TTACATCTGT
GGTTCAGATA
AAAAAGCACA
GCATCAAATG

Figure 21.

TTGCATAATT CTGTTGAAGA CCATTTTGCA

CTACCCTGCC
AATGGACCTC
TATACGGATC
AGGTGGTTCT
GTAGTCGTTA
AGAACAGTAT
AGATATGGCG
GAAAGGTTGA
GTGCTTATAC
AATTCAAACA
ATCTGGTGGC
AGCGTCTTTT
AGTACCAGTG
GAGTTTTAAA
CGGTATCAGG
ATAARATAGG
TAACAATGGG
TAAATGCCCA
ATAAAGARAT
AGCAATCATG
ACATTGAATA
ATCAATACCC
TCGGGTGATC

AATGCGTTCC
TTCTGTATAT
TGCGTCAGCA
TTCTTATGTG
TCCGCAAGAG
TACGCACCCA
AATTTATACA
AAAGAACAAA
ACGTTTACGT
ACATCCACAT
GTGACAAACA
TTCCACCAGT
TAATAATTGG
CAGAAACTTA
TGAAACACTG
CAAAGGCAAT
AATGCCAGAT
AATCTGATAA
TCAGTTTARA
GTCGAACTGG
AGTTCTGTTT
CGATAATTTT

AATTGTTCGA
CAAGGTGCGC
AAGCATCGCA
CTTCAAGTTA
TTTGATTTGG
TCAATAAGAC
CTTAAATATG
GCAACACTTA
TTTTCAATCA
TGGAATTGCC
TTGCAATAAA
GTTTGCGTGC
AATTTCAAAA
AGTAACTGTT
ATAAARARAT
TCCTGARATAA
TCTTTTCTTT
ATAATGAAAG
AGGTGCCATA
CAGGTAATTG
GCAAATGGCA
ARACAAATS

ACTGGCAAGG
GATGTGGCAC

TATGATTGGT
ATGATCAACA
GCAACCCAAT
TTGCTCTCGT
CTGCAACCCA
ARAGATAAGC
AATTCGCTTA
ACCACTTTCG
TCTTGCCAAA
AACATGATCA
ARARCAGCCC
TGACCAAACC
GTGACCCCAA
AATGTCCGTC
GCAGAATCGA
AACAAGCAAA
TTCATACAAC
GCATCGCCAA
AATGTTGCAG
GGCACGTAAT
GCAAACAGAA
TGACGCAACA

GGCATTGCTT CAAGCTGAGT CGCATC

Primer$ ¢+ boldA 2 FEAIE
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Table 6. A E 7N specific marker(J)W e} AAFE A <1422

Avss| a4 =g |0 4 A
T
Afl I GIGWCC 1] 152
AftlD -CITTAAG 1| 796
AfllI A!ICRYGT 1 | 507
Ahalll TTT!AAA 4 | 440, 753, 1013, 1166
AlUI AGICT 1|38
Aocll GDGCH!C 1 | 1078
Aos TGC!GCA 1174
Asp7001 | GIGTACC 1} 1104
Asul GIGNCC 1| 152
Avall GIGWCC 1152
Ban I GIGYRCC 2 | 84, 1020
Bcll TIGATCA 2 | 180, 583
Bin I GATCNNNN! | 1 | 204
Cfol GCGIC 3 | 175, 793, 994
Cfr 131 | GIGNCC 1| 152
Cvi JI | RGICY 5 | 21, 94, 327, 386, 634
Dral TTT!'AAA 4 | 440, 753, 1013, 1166
Ecod71 | GIGWCC 1152
EcoR 1 GIAATTC 1 ]428
FnudH I | GCINGC 4 195, 226, 328, 1126
Fspl TGC!GCA 1174
Hha I GCG!C 3 | 175, 793, 994
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Continued....

HinPl1 | GICGC 3 | 175, 793, 994
Hinf] | GIANTC 2 | 832, 916
Maell | AICGT 3 | 509, 515, 1082
2
Maell | 1GTNAC 5 | 609, 729, 770, 1038,
1177
Mbol | !GATC 4 | 181, 205, 584, 1204
Mfel |!CAATTG | 1 |18
Mfill | RIGATCY | 1 | 204
245, 420, 441, 476,
Msel | TITAA 11 | 691, 754, 766, 777,
945, 1014, 1167
Mst] | TGCIGCA | 1 | 174 |
Ndel | CAITATG | 1 | 187
Ndell | !GATC 4 | 181, 205, 584, 1204
Nlall | CATG! 4 | 178, 337, 581, 1055
Nlali | GGNINCC | 2 |84, 1020
NspI | GDGCH!C | 1 |1078
Nunll | GIGNCC 1| 152
Rsal | GTIAC 1 | 700
Rsr] | GTIAC 1 | 428
Sau3A 1 | \GATC 4 | 181, 205, 584, 1204
Sau96 I | GIGNCC 1 | 152
Sdul | GDGCHIC | 1 | 1078
Sin 1 GIGWCC 1 | 152
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continued....

Sstll | 'ACGT 3 | 509, 515, 1082
125, 291, 589, 835,
|
Taq I TICGA 5 1060
Tspd51 | IGTSAC 3 | 609, 729, 1177
95, 41, 55, 119, 196,
409, 429, 549, 572,
|
TspE1 | !AATT 151 713 866, 1006, 1074,
1163
125, 291, 589, 835,
|
TthHBS 1 | TICGA 5 | Log
XhoD | RIGATCY 1 | 204
GAANNI!NNT
Xmn I 1| 1104
n TC
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Figure 22. Homology search result by J-framel.

" Color Key for ﬁugnnent Scores
%

| E———————————— .
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Figure 23. Homology search result by Ji-frame3.
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