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.50 RT-PCR 77 VE I AL RIS 2= BN BN B vp R &
FHOCHE R 1 R IA T FT

FEHO A
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(PAERPRERGEWEARAEFESZYE, b 100094, P EHLRE REEARISEEE, R 071001)

WE ZAHECALE BRIFEESIPEE. F. B R R D BENORERY, HREFASREFERTRT
BEREEM. =R, BR. ERAZECERSERE W TR2AMEZEEATENERER, FEXLENIE
mEEM AT . RIS RT-PCR 77 MW 8 00 8L M sk i ig F A0 E 1 RNA EA 2L th KREMEE.
A TRRIE R, R T Ee Y S P cDNA BTV, EREMHE T RENERERE
SHTACAIS. B EAERA T SEEHEAMEEER 16, IFr. CX43. PSMC3. ocd 1 DNMTL 755 B0 EL
MIFFHyFRIL. [6. IFr 7 CX43 p1RA Sar A RS & RAER, M DNMTL #1 PSMC3 /& 4 5 £ 40 fil o FRAA 1F oLk

AR MARIE.
SCRE AU RT-PCR 7k, BEEM:, ERFEZ
EH T Q7

WS R TR A, BTSN B S Bt
B E4RFE AL HESR BB NG, RN &7
KEH RNA, 1iX4E RNA SR EME 58 [R, FE3F P
MR EHEE RN AEHEATEER. AT
ST EERIEMFER, FRENEEEY TA
/FRISEREE B P oDNA A7 ¥5: 10 Rizos SV H
10 ~25 MR e O — AR & RNA, EREF
Jifg eDNA REEPE 10 IRMELE IR M. R T #b
RNA B4 %, Daniels &7 F—EITER —& P 1E
REEF, BE—URFERTYHEEE4 RN, #
T Schuitz 27 FH i FH) 53R 498 mRNA, {2
Fri8 mRNA 2 R e F R EH fMEFMAT 47, &
Brady el 21 <7 JE 22 Bloor ! F1 Metcalfe' 8 U 1
FIEEAE b, RACESI AR, M T H— a2
MIAERA NS EEFAAEN LG T, 5350
cDNA RISt EEAEE#HAT 4. B EWM AL, E
W 5T 5 & UL B B B R 3R A e 4T B, B9/ AR
B s

ERafsiAh, BERMNEEEASERREE A
KEANFIEETER LENEFANREEX. A
IEBAEE T SXLAEMAXN 6 MEE: ocd.
CX43, DNMTL. IL6. IFr F1 PSMC3 SR W 22 4 6 &
MR S EFEAFREFB . ocd Cthe octamer-
binding transeription factor) # POU ¥% % [A F FJk
A, octd RIESRMERAEG X, EEKERA

FrRERFTEN. EREEEREE T cX43
( Connexind3) X T 44 4 MU -& DA A Bl )R A0 BT
TRl T B, R A AR S K AN B v
WA EE5A 5. DNMT1 (DNA methyltransferase )
TR AEEN DNA HELRBE, SKkh
FEFAFENCHR, MERREEARET—
ANORBEIRAT, TR0 B P d B 2 R L IR G R AT
B EARTRBEEMAREFZ—HBENERG
Cinterleukin-6, T1-6> HE#({F Na', K'-ATP B,
{2 Na " WREME AR, BRBREREZEL,
MR MBI MR R AR RARE EEE 7Fr
{interferon tau) 5WRAR F) 2 B8 7 77 R B D0 EE
M, TEAARAPUIF RN, AR A AT
HERRE, DAERAEFK GRS PSMC
HATP BBE &M — M EZRRTHS, Al
PSMC3 B/ IR AR AMEFFRISE 5 KA1
HILERR A M A ZE 48, ANEEr 08 A A B A A0 4 i
MRV K RE MR ER L6 IFr.
CX43 F octd FEA- INEHA PR R BB U CEGR
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T, ARSI A R IERF I R T VAT AT
T, T PSMC3 F1 DNMT1 TES IR Bl FI R A TS

1 MRETE

1.1 457 R0 B A OB AR S Al A

MIBSET S8 BRAT 2 B BN 30°C B4 T
HKF, TE4 h HIEBIEINE. KOTETE 37CH
PBS (GiBeo> e 3 BIEEH M — &SN, &
HHEZHN2 ~8 mm FIINEH 10 ml yE 5 250K B GR 78
Wi, (R0 B0k A B R A O EC-61 SR B R S 4.
FBEREE 2 8 CRPIEF N M199 (GiBeo
AFD +10% FBS (GiBeo 47 ) +10 U/ml FSH
(Sigma 7y &> +100 U/ml LH (Sigma 24 ") +
1 mg/L Estradiol (Sigma A7) +100 U/ml HHE
(Sigma 20 7)) +100 mg/L $8EE (Sigma 24 7)) ).
SR 5K 50 ~ 60 H/FL B -6 AR B R SRR
WEGEF, 7E38.5C, 5% CO, EHRBPIEFEAR
18 ~20 h. 3§ AR FR GBI 00 -09 FHA0 B S A 4
TN 0. 1% E R RES (Sigma A7) FIEAES
2~3 min. FHHIEERERROOVESEE, {F60
B RHBETE RS, ERHHE NS
BT —ANE0 (FG20 ) 0.5 pl BRIREAONER
RNA EEf#0 PCR B, M LA R E P RTE,
B 3 B R .
1.2 HHIF cDNA B398

MEEBRH AR PCR &, FAKER 0T
i, BEMA 4 pl BERAR (50 mmol/L Tris-
HCL. pH 8.3, 75 mmol/L KCl, 3 mmol/L MgCL .
20 mmol/L DTT, 40 mg/L FMEBHEHE, 0.5%
NP40, 10 pmol/L dNTPs, 25 pmel/L Oligo dT24.
1 U/pl RNAsin) iRE155, BOKMA 10 pl §
Y. FE65C, MF 1 min, ZiWAH 3 min, M
BIEK L. MARERE 25 U { Promega A D,
JBAIR 37TCIRE 15 min, 65CIRE 10 min FE T
Kb, EXEEE ST B cDNA FR&TE 300 ~ 600 bp 1]
HE.
1.3 ¢DNA BINE R W

FElR— PCR BN 1 RV €0.33 mol/L
“ BB, 6.7 mmol/L CoCl,, 0.67 mmol/L
DTT. 0.2 mmol/L dATP, 0.5 U/ul TdT, Promega

AFD FREAES, 37CHEB 15 min, 65CHER
10 min 5 & TIK L RS RERKEN
cDNA 34N L ployA FIEE. HLUJR PCR 72
il cDNA $2t [ L/ FF.
1.4 ¥ PCR 71843 cDNA

FEF — PCR B MMAN RN (RWRER
10 mmol/L Tris-HCl, pH 8.3, 3 mmol/L MgCl,,
50 mmol/L KCI, 1 mmol/L dNTPs, 20 mg/L 4135
HEH, 0.1% Triton X-100. 4 pmol/L 1dT24 7]
¥, 0.1 U/pl Tag B8> B-EHS (1dT24 BT 7
H: CATCTCGAGCGGCCGCTTTTTITITTTTTITITT-
TTTITT). # HEEFMFN: 04C &% 2 min, B
94CAEE 1 min, 42°CIEK 2 min, 72°CHEMP 6 min
BRI REAT 25 MEERE, LA 94C M 1 min,
42°CIRK 1 min, 72°CHEMH 2 min RIS F 5 #HAT 25
AEIS, TEHAT 25 MEF SN 1 U Taqg B8,
1.5 H#—5 PCR ¥ HET DNA

PL1 pl 87 B3 PCR RONEARE AR, 7E 50 pl
SR RN 10 mmol/L Tris-HCL, pH 8.3,
1.5 mmol/L MgCl,, 50 mmol/L KCl. 0.2 mmol/L
dANTPs, 2 pumol/L 14724 3143, 0.025 U Taq BE.
HREKA2] 50 pl. PCR £&4H 94C A 2 min,
LLo4CEM30 s, S4TIRK30s, 72°CHEM30 s (1)
ZAFHAT 50 MBS, EHUAT 25 MEMEM 1 U
Taq B. A7 VADTE P O AN 5 B 1F A B

1.6 ZREN B-actin (1318

e bRt —EEENER, B pl fER
AR, PCR MR R % 4 10 mmol/L Tris-HCI,
pH8.3, 1.5 mmol/L MgCl,, 50 mmol/L KCI,
0.2 mmol/L dNTPs, 0.025 U/pl Taq B¥, 1 pumol/L
¥ B-actin 5148, UL 62°C MR SR #AT 17 ME
IR B0 pl RIBEFEATFT 29% DERRRE IR 458
1.7 HERERT M

H 1 pl B3 g-actin WIH 7 A 10 A23R B2 RY e R
WAE RN, PCR (YR AR % 4 10 mmol/L Tris-
HCl. pH 8.3, 1.5 mmol/'L MgCl,» 50 mmol/L
KCl, 0.2 mmol/L dNTPs, 0.025 U/ul Taq B8,
1 pmel/L HREF K. %R 1 PR IGEE
HEAT 40 MEFR. BL10 pl KNP WH 29 ImheiE
Tk E.
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Table 1 Primers of genes related to development and condition for RT-PCR
Genes No. sequence Primer pair sequence Product Annealing Homelogy Accession
/bp 4 Ve number

B-actin M10277 gacageagioggttzgace 370 62 / A
caggtaagecetggotge

IFT AF196321 cigaggaccacatgetaggt 385 59 / S
ttﬂﬂggtﬂgﬂcﬂtggﬂtgcc

e X57317 citcactceattegotgiet 233 60 / S
ccagtgteteettgetgett

CA43 NM_ 174068 glgatzogaaaggaagaga 306 60 100 v
catgaagatgatgaagatggt

PSMC3 BMO76114 catccaccaagecaateaca 235 57 100 v
cgaagigttgegagicace

scrd Af022987 teccaggacateaaageict 385 58 99.22 AY490804
cgatgtgactaattigetge

DNMTL NMO01379 gzatgacagagaagacaagg, 250 33 89. 60 AY486458
cocotgatpcatttttttpy

1.8 %4 RT-PCR ik

HBEHF 20 MK PCR ENBEEFTRE, H
100 pl ISOGEN i —:5 vk CREEIRFIFEF ) JRELY
F# RNA, FJ 15 U/ul DNA B8 ( Promega 2 7))
B DNA 37C 35 min. [FlJZ RNA. 523 RNA 0
AF20 pl MR RERB AP HRHITRER, B
2 Wl FEABMERY MER, F E#TENE
E &z,

2 5 B

2.1 5t Bloor Fl Metcalfe # 57 RT-PCR J7i% f1 {4k
T EFH T AP RNA, WATE T
PITPELES: a F MgClL, e EM—IRET 1.5 mmol/T.
HE B 3 mmol/L B ZERE K. TE MgCl, REH
L. 5 mmol/L, NEE AT Taq B 715 1) cDNA A EE
¥ B-actin T H, TFH |3 mmol/L B ATF 1l 1710
WER cDNA ¥ H, HAERREE nE—1THH
EFEE3 RES, — I UETEET A H BEE R
=4 50 x20/3 81333 4. b, 7E Bloor F Metealfe 75
#®h, FEARERITFNEE, W Invitrogen Taq A3,
Hiktrsg oy m bR, oA ERE R K
TR, F Promega Taq BRF BB, F )% 7 A B in
—kEg, SR L Invitrogen Taq B8 & 4F, I i 1%
MBS, MM FERERRA TETRES.

2.2 B B-actin KT LR

% ZIRT A cDNA PR BIFEE S 5, 10
EF20 55, FEL1 wl 34T B-actin §) PCR 7734,
PRSI0 R4 7 1R cDNA; FATERTE A
AnkEFBEREZER™Y. FRFH (E1):
FRE10 FLLATI L E 891, BLAAEL 1 wl 58 iR
M) cDNA PEUMERBHE T EMEEN 1.

Fig. 1 Results of 17 cycles B-actin PCR from amplification
cDNA pools
f: 1 kb marker; 2: cDNA gained by the conventional method: 3:
amplification ¢DNA pools from single bovine oocyte without reverse
transcriptase; 4 ~6: amplification ¢cDNA pools from single bovine oocyte
with teverse wanscriptase. 4: cDNA diluted 203 ; 5: cDNA diluted
10 x: 6: cDNA diluted 5 x.

2.3 FHH RT-PCR H:7 38 B {RH

R B-actin T LR, BATH 6 460 &
AEHITEERFTHRER 6. IFr. CX43.
PSMC3. octd. DNMTI B3935, S&R2WE 2, £ 4
MR PR REF R NF 2. 9 06, IFr
FILH R, A X PR R R A O S 4 B P R L
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FTiE; WM CX43. PSMC3. ocd. DNMT1 A H K,
o B3 I R (R 7R A 01 BR 4 B A A

Fig.2 The comparative RT-PCR results of genes related
with development by ¢cDNA pools from single bovine oocyte
with by the conventional method
For target gene amplification 1 pl of normalized cDNA was used as
template in a 25 pl final reaction volume by ¢DNA pocls from single
bovine oocytes but 2 pl ¢ DINA was used by the conventional method. (a)
by ¢DNA pools from single bovine oocyte; (b) by the conventional
method. f: 1 kb marker; 2: /I6: 3: Ifr: 4: CX43: 5: DNMTL;
6: octd;7: PSMC3.

Table 2 The expression of genes related to development in

bovine oocytes

Genes Oocyte No.1  Qocyte No. 2 Qocyte No. 3 Oocyte No.4

B-actin + + + +
1Fr = = = -
1o - - - -
£X43 + + + +
PSMC3 + + + +
octd + + + +
DNMTL + + + +

2.4 FESHFETEENER

wE2 AR, ARG FEEEEERBEMXE
B /6. IFr. CX43. PSMC3. octd F1 DNMT1 7E6F
hRIENEE R S8 RT-PCR HiEMR (F2).
2.5 FEABEMANT

B CX43. PSMC3. octd. DNMTL 3718 F B,
WFHEFHAENFFILE (3. ocd TEF
— MM HE g HZFAERREEE
99.22%, % EJF Fl £ GenBank L {14 5 4
AY490804, T A0 B T A [RIUR 1 15 B 100% ;
DNMT1 7£4 LIERBFH, 5 AMEFFLRR
BHEE R 89%, HFFFITE GenBank LEIS N
AY486458, TS TR T F [RYR 1L 3] 100% ;
CX43. PSMC3 TE[EIMP AR NF LA

3 it i

AEHRFHT —F B cDNA KF 5
%, AATEARETHEIAE P REREEE
EEA. WMR—AEMEEEI RERE, — 00
BRI MR H BB E & 50 x 203 BE 333 4~ FF
BRI EERFREFAMNTREFASEZH T
th, FriSE5RMHEE. WIEFEEA TS, 2%
TR TERT 515 & G0 F0 AR B 0 B H %3 4 b
REH.

H G RT-PCR 1R REE T LT LT a
F#0.5% NP40 BIRFERAR AR, TE 657 45 50 3
BE, 1 RNA BIHE; b, £37C, 15 mindg 53
¥ mRNA [ ¥5 3% 7 cDNA, T Jz ¥ 3% A 8] BB 1 78
15 min, 74 8 R 7 IR HITE 300 ~ 1 000 bp,
B i-FAT cDNA KEERF BT BEEN AR, X
FERETHRBI P ENREANREER: ¢ A
SE—%5% cDNA 3' 5 /1 ployA 9B B, {#RF cDNA
BT HRNFARR, MR AR—51487 8 H A
41 eDNA H Bt d FIF 5145 L= A [F £ PCR
B SAF AT 1, FI{FERTA K cDNA ] sE AR 4
T8 e Bracin HARTPMFRER, HAMZE
MEFEMBERE, REWMER 7B EEREME
HEEE.

A5 LR RT-PCR A, HEA
K oa FTHENE/Y, FTIS cDNA &Z. 40 Daniels
FRHH—ERER B ERER, ARER
FHBERN20 pl, FHATE-EHANEERS ul
FreA—/~80 R EefE 4 IR M. Tk S50 FE
10 ~25 MAERECER, FT1S cDNA 8 FLEE{E 10 IR A&
ERRN. AFEN—N0DITEY DNA 1
1000 KRR, MRE—1EMEFREE 3 K, nla
#7333 MEFE, b BT IEHEEAREE—4 PCR
BT, 58 MWRE RNA B ( Trisol
Isogen FithEEOU AL, FE B ERE RNA B3R
5 oo SIRMER oDNA F M, EhHET
MY cDNA #7300 ~1 000 bp BIH B, XFERGR
T cDNA KA AR ACR] cDNA § B8 EHE
., EETHREERERNRESN; 4 AH
Fr A Boacrin 17 BHT W R, REBEME
FHEiR e, EWEE LER THANEE. BN
HEHEELBE S S a. BT cDNA (3 8RR &l
TE300 ~1 000 bp ZIA], BrLAFIL cDNA A EES
BWEMDNAKFE,. ZEREHFLE Kb AT
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@ cxaz 20
NM174068 80
CX43 160
NM174068 160
CX43 2490
NM174068 240
CX43 320
NM174068 320
(X43 348
NM174068 348
(b) PSMC3 80
BMO76114 80
PSMC3 ( G CTTCCTCTTCGTCGT ( GITG 160
BMO76114 TTCCTCTTCGTCGT & 160
PSMC3 & '_- c GITCIC G. GTCC CTC TTCCTGEEGT 2490
BMOT76114 ATI ( C ( ATGEGCCTGNAGTTCETEEGETL 240
PSMC3 254
BMO76114 254
(o) octd &0
Af022987 80
oetd 160
Af022987 160
octd 2490
Af022987 2490
octd 320
Af022987 320
octd 385
Af022987 385
(d) DNMT 80
NMOO1379 80
DNMT 160
NM0O01379 160
DNMT 2490
NM0O01379 240
cccaa atgqccatgaaqgagqcaqa ga ga gaggaagt gatqa 3a at cca agatgcc tcacccaaaasaat
DNMT 250
NM0O1379 250

gcaccagggg

Fig.3 Gene sequence alignments
(a) €X43 sequenced and CX43 NMI174068; (h) PSMC3 sequenced and PSMC3 BMO76114: (¢) octd sequenced and octd Af)22087: (d) DNMTL
sequenced and human DNMTL NMOO1379.
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7EF] 1dT24 M 89 /R PCR AT, R THRET
Mgy, FTRET RS, FEEK, Em Tag
BT — BB R, REFFAENRMIFAN Tag 8.
HATESL IR G MeCL, FREE, FIh[EIN Taq B8 1Y
Frk, BRI SARE T A, B T
—BR. FLrd, EHERERT M REREAS
FREL eDNA, FFHHT RERERRIE ST

CX43 BEFGH M E B R BRI RE T+
SREN). ASTIGMERERY, TR RIS
BRI PE CX43 FIFIE. Reuss Z TR AT
CX43 TE/D R Z 500 P FiE. Wrenzycki 7T
FALFH CX43 R EFA A RIE, (EHM 8 ~
16 A La L, B EERBTERE XHHE
NS ek BRI UI R B R CX43 /9
T, XA H SR O RERA B ) BN K

A S £ R T AR RER T AR DY B B h AT
octd H1FIE. van Eijk SV B TBIE W oced 755 B
BARBENRISERE, e EEEREEN
BMT P FRIE XM — DLW ocd FEF IR
MPLPEREW A, AT R R 106 w400
BRAEHD R WL, Daniels 257 W 5 B E W 116
EOih AL, HE 8 B RATHRE, HA
BIERR A B & E 1Py 5IAR 0 BB ML 7R 2
Dheesloc. e/ B PerFiR, Hrl iR RARE A
BERRLRE R, DIEERETFRBENGES R
ATRFF AR N TFr 7E4F U9 B4 B P Rk, Wrenzyeki
LU AR A E MR TIES, 1Fr EETTFN
ENABER D RE, TEEZAINERLEEE
Bk k. B —BIESE rRATASE R, B
EZEETESERANARERX E—MRENR
MFREGEEA.

DNMT1 RILPRAIEE ) DNA HIEILES, 725
Fr IR A A R LT B DVMT RIEEEFR
& RAst pymm Rk E, HHGREE
BEACH DR, TR R 1 0 R WAR A
A SLEG EE WG UF HTT 91 Th g =K SF DNMTL (1138
1, EXTEESMEEFANEREMRL RLRH
SR PSMC3 R A RKERIE
Mohan S IR} 4 BT A ATIE W, HEE A L
MEERRERTERE, BEWEPREBRRL
A,

B, BSEIES T ME N ERE ST
EEFRIENAE, FAEESE, BT T 480
T 6 MR AER EEFHNEERIES

Bl XERUESE T EAEER TS, SRR
6 MEREETF BT RLRT TH 5/ TH:
CX43. octd. DNMT1 F1 PSMC3 TEF U4 b E
FAh, T IL6 R IFr A4 ERA B R, A
DNMT1 1 PSMC3 1T 4 §F 8R4 B o F08 15 00 R WA
AHRIE.

i REEREAFKER. V. FER. W
. THFF. TET. FR. R UM IR
M MEEH AR
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implications for subsequent

Optimized Method for Amplification cDNA Pools
From Single Bovine Oocyte and Expression of Genes

Related to Development of Bovine Qocyte *

LI Yan-Xin'’, LI Shi-Jie"*, ZHAQ Ding-Sheng'’,

ZHAO Chun-Jiang"’, DU Wei-Hua'', DAI Yun-Ping'’, LI Ning" ™
(U The State Key Laborataries of Agrobiotechnology for Livestock and Pouliry, China Agriculture University, Betjing 100094, China;
2 College of Life Science, Hebei Agrieulture University, Baoding 071001, China)

Nuclear transfer has been used to clone several mammalian species, including sheep, goats, caltle,

pigs. mice, rabbits, houses, and mules. However, still there are many problems such as low efficiency, high

abortion, malformation. huge fetus. high neonatal death need to settle. So it was important to analyze a wide

variety of genes in individual cloned embryos. But using conventional RT-PCR strategies permitted analysis of only

a few genes in one embryo. A global RT-PCR strategy has been used, allowing the analysis of almost hundreds of

genes from a single embryo. This method was not seen used to analyze the genes in cloned embryos. Bovine oocytes

have been used to investigate the expression of genes related to development such as L6, IF7, CX43, PSMC3,

octd, DNMT1. The results were same as those obtained by using conventional RT-PCR strategies. Further it forth

the first time reported the expression of DNMT1 and PSMC3 gene in bovine oocytes.
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amplification cDNA pools, related to development, gene expression
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