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ABSTRACT

This study was conducted to investigate the specific expression genes in the cloned bovine tissues. Donor cells,
cloned tissues were analysed by RAPD-RFLP method. The results were detected three genes (CH-U7B, CH-U7M and
CH-U7P) in the cloned fetus. It was found a single copy genes by southern hybridization. Sequence analysis of
CH-U7M gene was shown 99% homology to a previously reported EST from a cloned bovine fetus. The putative
ORF was encode a protein of hydrophobicity index 0.03. Semi-quantitative RT-PCR by using the CH-LS001 specific
primer was remarkably detected in the lung tissue of cdoned fetus, Further investigation of these genes may provide
one of the key information to explain the early death, abnormal fetus, large off-spring and the low pregnancy rate
in the production of cloned bovine.
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Fig. 1. The donor cell (left) and lung of Cloned Hanwoo calf
(right).
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RNA Extraction ¥ ¢cDNA &4

FAE 243 AEAA total RNA F+E2 Easy-Blue
kit(Intron, Kor.)Z ©]-&3} chloroform(vol/vol) 2.2 A
NA FZ38}1 75% ol ©-2(100% EtOH 35 ml + DEPC 15
ml) 1 miE ©]-&3F] AAAIZ F 1% DEPC-treated water
o] RNase inhibitor 1 p1& 410} g7 o —80C ©]/9
WYEadl 70% EtOh-DEPCE 453t BaAsih. 5
A 7ol 5x10°9) total cellE o] &3] FE& 8
gty 2+ %% total RNAT smart spec 3000(Biorad,
Ltd.) 248 53] A260/A2800] 1.8-1.97F HE A& °]&
&% o, mRNAS FA2-E B4317] $38ke] Oligo(dT)
primerE AH&-3}e] reverse transcriptase® cDNAS &4
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RAPD-PCR(Random Amplified Polymorphic DNA)
Analysis

RAPD-PCR #43-& URP-Primer 3 random primerE
o] &3] B4135}it}. Random-primert 1205& ARS8}
o] polymorphism 1%} PCR #4 % t}A] /4331 band
7o) Fdo] gol3t 20%9) primers A AEHE] EX&
AN, A 94TAA 58 AT H 94TlA 30
%, 55CoA] 30X, 72CellA 4025 F 353] WiEsto F
Zatglon, nixgo 2 72T 8% <t 2 st
oItk PCR ¥ 3% agarose gelolA] 100VE 3A17+ &<t A
7) 4% 3] polymorphism® 133t

RAPD-RFLP Analysis

RFLPE 38}7] ¢35t} BamH I, Pst I, Msp I ¢ enzyme
& A}83te] RAPD AHE 1 ng/ ul? 5unit® 37°ColA 2z
7} 3A7F B AR EAR M F 4TAA AAANZL,
3% LA agaross gel(Gellix, Kor.)ol 4 100VZ % 4X|7F &
ok A719 %L A8t polymorphism® 4 EE &
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10% Native Polyacrlyamide Gel Analysis

RFLPS] T 59| th3dd 9] AlE3te fragmentsE 8 bp
ol3te] ztol7kA] #lst7] $13ke] 10% native polyacrly-
amide gel& AH&-3te] 4315tk Sample 10 pl? 05
volume © 2 electrophoresis 6X loading dyes 41°] ¥+
9ol 4 58 ¢t ¢HA3} AlA loading?t F 200VellA <k
4NZF A A7) FE3H] 2] polymorphisme: silver
staining © 2 #3151}

Gene Cloning

Ba) $otx9] ¥ 7& RAPDE 4% tha poly-
morphism®] @& A elutiond} 3, elution samples
enzyme o 2 A 2§ ¥ Target genes EUste] dHS
cloning 3%t} Cloning %< ¥4 PCR-Product 2 1l
o 2xligase buffer 5 nl, T4 DNA ligase 2 nl, T-Vector
1 plE Z@ske] 4Tl A 24417 DNA ligations 3+511,
o] & ligation 4H& 10 119k competent cell 100 nl(DH5 a
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Toyobo, Jap.)= Z§ste] 208 &% Dol Wsle] <k
s A7 T 2°CNM 15 3057 vector transfer® &
3§ SOC 100 ploll 4o 37°Cl A 1417 3087 Bt 14
#okS A5 o] F X-gal LB platec]l HEs}e] 37T
oA ok 17413 vt o X-gal9] ¥HE-o we} insert
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ok 17 A7 Bt wfdsldch
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Southern Blot Hybridization

BAFopA oA RAPD #4] WR-& o]-&3te] Hol4
ol UEPd G S probe A|Z8le] 223} M L2 EE]
RNA £8 F DNAS 343t A719F F southem
blot hybridizations 3383t} 7t sampleZ 1.5% gel®]
A 100VE 4417 H7]945-& AA8HAL, gel transfers
vacuum transfer(Toyobo, Jap.)E ©|-&3te] 147 308 %
¢F nylon membrane(Amersham, USA)ell AHE-S &-2FA]7)
1 2x88C F Aoz AHT F 120 dry ovendl| 4] 30w
L AZEAZ YE probe® A3t hybridizations
ATt

Probe DNA< DIG DNA labeling kit (Roche, USA)E
AM8-31e] DIG-11-dUTPE ¥X]3}11, hybridizationell A&
3ttt DNA 34 #H-2 probe DNA(25ng)E 100T oA
oF 1087+ £ BAAA A0 431 Mix DIG-High
primer& Q1 Hexanucleotide 2 pl¢t [DIG-11-dUTP]d-
NTP 2 pl, Klenow 1 nl1¢ €94& 4°] microcentrifuge
tubed] Yo 37°CollA 2447k Feb ¥HE-S FE83iTh ©]
3 Probe?] WHE FEE: 02M EDTA 2 ulE H7bsle] 6
5CelAM 103-%F g A1t} Probe DNAE hybridization
& = 100ClA 1083 ¥AEAT § DFolA 387 3
ZAA Whg-& AA A F ARS8 T Detection NBT/
BCIP detection(Roche, USA)E o]&3to] wha gl &Abs)
Aok

Sequence Analysis

Plasmid DNA®] &2 coning® FA 4% 7ol
A PLASMID Kit(Toyobo, Osaka)E ©]-83}o] &35}
%9 10 ul ©1%9] plasmid-producte] EcoR 1 10U/ ul
Z 37ClA 2413 A a2 A2 st insert Hod &
Az 9128 #2l% v plasmid DNAY] 5xBuffers}
BIG-Dye(3.1V) 1&]3l T7 primerS 7}l denatura-
tion 96CeolA 107}, annealing2 50°ColA 5%7,
extention 60CoA 422 35 cycleE Big-dye solu-
tion(Takara, Jap.) 2= $%3}3t} o]F DNA AAE ¢
8t isopropenol®ll big-dye product® A1¢] A& oF
1587 A oF AN E AASE 70% EtOHZ 3
AR F 100% formamideE F7kate] 96 CAA o 3&7T
denaturationdt] A& 3819121, product® capillary
134 9] 3730XL sequencer(ABI, USA)Z #413}¢] sequmen
I program& o]&3te] zZbzbe] 17| E& BAsgich

BLAST Search
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Marker2A4 9] Z85E dolr7] 93t HAME se-
quence®l| Xl 3 characters, 3 frameZ 7]¥2% AnnHyb
(Bioinformatics. tm, USA.) X2 1#-§ ©]-838} amino
acidZ 58}, revers sequences ©]-8-3to] ThA] 3 cha-
racters, 3 frame 2.2 F§3te] full length= A3 4 Q)
=29} ORFY identity2 ZAFSIITE 181l target se-
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Semiquantitative RT-PCR

7 (DNAZ 39 A5E ©]83}% bovine GAPDH
primerE Al8-8t PCRE AAIF §, DNAS &4 o7
2 FAEEES A5t on, RT-PCRE F337] Hlste]
& 7Vt (DNA%E normalize 3F310h SU%2] DNASH
target primerE A}H-3to] PCRSF - agarose gel 417195
© 2 PCR AHEE 8k 747he) AHEo) tig band ]
intensityS densitometer (Vilber Lourmat, France.)& ©]
g3te] Awksta A8
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ek SAEAE FAl FobA T B R AN oA
o] gubd N GF-2 Table 134 o] vhebgron, £7F A
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Table 1. Blood compositions of calves produced from IVF and NT
WBC RBC HB HCT MCV MCH MCHC
IVE live 52 9 11 41 45 27 27
Clone calf dead 16.24 6.62 8.08 30.58 43.6 12.3 28.26
Clone calf live 39 8.74 13 45 35 10 24
Table 2. The pathological examination against the virus
Examination
Sample Note
IBR BVD Akabane Aino Chuzan Neospora Brucella

CHM - -

+ —

* CHM : Cloned Hanwoo Male.

A3 5 A7) wiiol T HElEAl EAE A Bl Ea|Fopx|o gt SojH o= ERE 430 bp 2719
3 §RE BAE Q2] ST B4 dopd 5 CH-U7B$} 370 bp 9=.9] CH-UM 18] 410 bp A=
o]l HE FHAY] FEE 2] 95t é%‘?—‘—o]’;‘] CH-U7P¢] ©H & probe AHE-3le] copy & R A<
(NHM), A/dEo}12(NHF), —E-Txﬂ—/g—o]- 1CHM) V“] 4 AXE 47] 935t southern hybridization= /\”\] ClgE]
2 23 NETLY fragmentsoll A S B T UAN I+= Fig. 33 Z9kom, % probexs TUHANA one
3, ol B3] BASAAN § A patteme] B band2 detectsl = A& Hol £AE F A AT
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o} AES] AT A12 ehl: fragments ang 1 T Add fAne) sequened Cow BT
S = fragmentE #EE
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40

databaseol|l X ZALG A3}, 106~489 bp7t FrAAte] LF
Cloned bovine fetus ¢DNA Bos taurus ¢cDNA clone
fetus28E082 R.1E M A7} 98%9] identityE WERHIL
Ao, 16 bp~98 bp ORCS bovine utero-placenta c-
DNA Bos taurus cDNA clone ORCS13968 2.2 HI1® A

=
T dglen, old mak dojxl {‘l"ga BamH [ 2 dige
?'5‘} genomic DNA®A] oF 805 ke FHE FME
AL, Msp 1 digesti
kbe| dol& 24 %

°k 580 kb, Pst I = ¢ 6
T °]9i‘;]' ZF fragment®] £X &

0~167H el ol 3L, band-f] sitet= 1.5 kb~500 bp7}<] ¢ 0 = 5

EEXEE YeRLL, ©]E F3 10% Native polyacry- A7+ 94%¢] identity & ERlat AT ©] F EST clone
lamide gel& A}-8-3F4 RAPD RFLPE 2A% A3 EA ‘ —
FoLRoI AT ek 0|89l bandE 352 4 313 “ c

C}HFig. 2).

Fig. 3. Analysis of Southern hybridization. A, Elecirophoresis of
) . PCR product on 1% agaross gel(M line, 100 bp mark ; 1 line, & (NHM
} CH-U7B CH-UTM CH-UTP : Normal Hanwoo Male) ; 2 line, ¥ (NHF : Normal Hanwoo Female); 3
o line, cloned Hanwoo (CHM : Cloned Hanwoo Male); 4 line, Donor cell

Fig. 2. RAPD-RFLP analyze in 10% Native Polyacrylamide.

(M lane, 100 bp marker ; 1 line, & (NHM : Normal Hanwoo
Male) ; 2 line, ¥ (NHF : Normal Hanwoo Female); 3 line,
cloned Hanwoo (CHM : Cloned Hanwoo Male); 4 line, Donor
cell (CHDC : Donor cell of Cloned Hanwoo).

(CHDC : Donor cell of Cloned Hanwoo). B, Electrophoresis of probe(M
line, 100 bp mark ; 1 line, U7B Prober ; 2 line, U7M Prober; 3 line, U7P
Prober). C, Southern hybridization (1 line, & (NHM : Normal Hanwoo
Male) ; 2 line, $ (NHF : Normal Hanwoo Female); 3 line, cloned
Hanwoo (CHM : Cloned Hanwoo Male); 4 line, Donor cell (CHDC :
Donor cell of Cloned Hanwoo).
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Hxlel 715E Positive NHM ~ NHF ~ CHM  CHDC NT  IVF
FYen ¥F 3 A% ATE 2T Aol e N N S N
£ A3t ojm gl amino acid®] FEE w1 gl

;H?} A& 93l 3 characters, 3 frameo.2 Z3}35}o]

LA A3} 1 frame 3 framedl| A= 7N ZE0] E2F}HH

skar, SHR-Eo] B8 mE0] A Fa giglon, A4 &V

_o_:;;_ %E;ﬂ"k"ol HERTE Z1e) Hg) 2 frameo 5"'?}"} NHM ~ NHF CHM  CHDC NT IVF
Aafe A= Al 33 2F 200 bp o)Al M 8 FEo] M 1 2 3 4 5 6

A=A e, te] amino acid sequence A EZ 9143}
3 SISiTE CH-SGTSY 5Z¢) 112 €712 7499 non-
coding region®] %131, 113¥14 4719 MAHEQD ATG
E5H s8] T4 FEQ TGAZHA 234 bpe] G712
o] 017 shte] ORF(open reading frame)s 48 %

5.00
4,000 (B)
3.00L Fig. 5. Estimation of CH-LS001 gene expression using semiquan-
2.00h titative RT-PCR. A, The GAPDH RT-PCR products from Positive control,
1. DU[““\‘ N o . . NHM, NHF, CHM, Doneor cell, NT and IVF. The GAPDH products size was
o.00 . ‘f AL 1‘15 e T, ;‘; ey A 452 bp and used as on internal control for normalization. B, CH-L.S001
1Loool - ! v A i RT-PCR products from of NHM, NHF, CHM, Donor cell, NT and IVF. The
T F r Yoo CH-LS001 product size was 310 bp.
-z.00L A \,‘);—-*‘
-3.000 ' ' I3t} 47] 359~547 bp7hAl 3" Zol 4] 188 bpel non-
~4.00 coding region®] EAFhE FAY 4 UUrk CH-SGTSY
3 DE ST S R VS B wa -y amino acid 412 2] hydro-phathic indexZ Kyte?} Doo-

little (1982)°] el whel A3k A7 Fig, 4A)l A B
nhe} Zro} N-terminal region<] 1/2 ©1%¢] hydrophobic©]
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FAE F Ak £ FAY amino addE ntEoR
BLAST A ZAtet A= @A71A gefd ofd ohid
W= FAdol fle A oE UERT o] A9E B3 7
e} 2D ¥4 # Hydrophathicity & £41¢ 23} Fig. 40
A vbeldt Ate) 3ho] shute] v ol Felrh A HE

&+ Ak
£ 428 S specific primerE A48+ smiquan-
titative RT-PCR& #-4] ¢+ A3} Fig, 59} #ro] Ak $olA]
TN AT A= band7t EAE A Ggrom, HAjSo}
Ao} FoAMEZe} 1 FAMEE 0|83t} YHE NTH3} A
® 9] FATNME band7t FRIH A okt BA] FobA] )
Z29) mRNASA 5 band7} &9k 919 2> A}

B

Charge A A off 2|3 g2l CH-U7M gene®] EAlEolA o] # 270
16,00 frmoo SOTELS POARE IRE1 - 11.40 A Boldoz W E e fAAte] FEE /P lvkn
12.00 - T 43 5 gl o] faA FOlAE, NI B A9
00 | e A SHAA G faateln], sabsolzl 2
4.00 4 T FolA e} Azl SojHor BHFE AR Mo}
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© 1. Cibelli JB, Stice SL, Golueke PJ, Kane Jj, Jerry J,
Fig. 4. Hydrophathic profile and protein 2D structure in CH-SGTS. Blackwell C, Poncede Leon FA, Robl JM (1998):
A, Hydrophathic profile. B, 2D structure. C, Isoelectric point Cloned transgenic calves produced from nonquie-

calculated from deduced amino acid sequence. scent fetal fibroblasts. Science 280:1256-1258.
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