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B ML%E Oct-4 B FEL® T & B 092 75 91 DNA
B 7] > dr (O

MR HEN S W2 O BES M
| BRIz A ) -

WEEH: 95E2 22 H  BRE: 95ESH 10 0

S

AT H TR R RRIEFE (Sus barbatus) B9 Oct-4 B RSN FEI52EE DNA FEFIAMA »
RS S R I L AR SE S F - 3B W SRR IR R AR M W Lo F T BRE
ZKEVEE KR DNA R B ABBEKE (polymerase chain reaction, PCR) AUREAR » FEREtiER Oct-
4 BB T @R FHEFT PCR - SESSSEETT » PCR (M58 % 3.1 kb IS E « ik
PCR EVHSIEREEIK 4% - 32T A pGEM-T Easy &8 » 31T DNA %5378 Basic Local Align-
ment Search Tool (BLAST) [t %5 B8R HIBFER Ocr-4 FiB)F 81 NCBI ERHER /B A ZE L
B MU AR 53% B2 57% » BB TEIBAERA IS GC MG R B A & AU g 1 - AR
BRIV RBAFE Ocr-4 B RE) T Bl &R IR - 15 B R R sl S L 2 aekt
M EERENEE -

B RN  Ocrd HR - B - BN -

s

Octamer-binding transcription factor-4 (Oct-4) 2B POU (Pit ~ Oct ~ Unc) BESFE RIS R
A FrRIEE AL BN RIAR H 2 BRI T — - 75/1NBL 0 Oct-4:2 PouSfl B RIEY) -
HIRE RS TR ERYEE) T SR ISP ARIE  ATGCAAAT 1Y 8 1% T BEFE51I i 258 divute
RYERFIRAIIEM (Herr and Cleary, 1995)  Oct-4 AFRIAEBAGHMELEeM: (pluripotent) FHTHE -
EFEAANE (Nichols et al., 1998) ~ #8SMEEAVE IS BRI (Tanaka er al., 2002; Niwa et al.,

D TERERXEEGEERBHTIISHEE 1318 5 -
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2000) » Z2EH 3 t%’r EMEAMIE S AR ~ EERIEHT (self renewal) AGHERFAINERY B L RERFIE - [i14
E@E?fﬁiﬁ‘@ﬂ’]é%&ﬁiﬁ}{tﬁﬁ’ﬁﬁ ZYIRAGR - BHR Oct-4 EFEAREER in vivo 5 in vitro (EHESHME
RIRCEEAIME - (RIL » 4347 Oct-4 BRRIRYRIR E‘D’T#UEﬂﬁ?Lﬁ%Eﬁ&%ﬁ"ﬁH@EEEﬁﬁ{b%ﬁﬁ =Dl
] -

FIF B2 anpEssiEE (somatic cell nuclear transfer, SCNT ) Ry B R T LIS T B8
FEHH > (B ARNBEIREESRBELRE - WERE > D SCNT EIRMEIEFEE Ocr-4FEA
M B ML EEN IR EIEFZEE © Bortvin er al. (2003) FERR T 10 FEE Ocr-4 HAGHHEA
BYEEER » 343 B E F O AR R S R s M B R (R IR R B4 SCNT BRFEH Oct-4 BEARAELIRINY
SRS o FEE I DN T RO B IR R EE SR AR T » (£ 62% E Ocr-4 RAHBIERRIRIIE
B o TR PR S AR HE AR IR AT 42 FERY SCNT ZBJIE > Ocr-4 BABRIERRIRBEEIER - Kt
Oct-4 RAEBIA A ERERVERE) - B SCNT RAYRHAEUE - B ERIECERBER A MAERE
FHESME: (Bortvin et al., 2003 ) -

Ef - AR SRS LR RER T > AHEE Oct-4 ~ Sox 2 ~ Nanog 82 Stat 3 (Boiani
and Scholer, 2005; Chambers, 2004 ) & FEHEERAF - Oct-4 BRI R MIEFTLFE - RRBE
POERERE B SRR EE (trophoblast) EEHIEIRIFAEIER (down regulation ) « ARHFSEHY HATIEE
FEFER Oct-4 HREE) FEIRIEEIT DNA FFIAHT - (1258 Ocr-4 {EIRatHRIR R BRI Ee i o
{brhReERsE A - '

MEHETT A

L Oct-4 FEREE) T 5%

(1) BHUBFEIM RS S M e B AL PRHE DNA Fi(L2EEY © E RS < SHEFIRERSE 21N - BAEIRI
PUEEIM & B LS 5% 0 #8 1,000 rpm B0 R - A BEEMER - BRI A KR DNA fibEl
(Qiuiagen, GmbH ) Y KFEERIES BEHETTELRIMH DNA ZZH{LEER -

(i) 3BFY Oct-4 R BB F &I 717t © £ National Center for Biotechnology Information
(NCBI) Ptz ki i B Oct-4 ZREE THIMBUTS] » 335 | FIE TR G B K
& DUEEBLH BB Oct-4 EREB TEIK - 5[ FFFF sense primer © 5'-
GGATCCCTAGCCTGGAAAC-3' » antisense primer @ 5-GGATCAAGCTCGATGGACT-
3,

(iii )PCR BB ¥k 3 FIL 2 ML R4 DNA RBI%iR#4T PCR - PCR IEREH 10 1 M
i sense B anti-sense B[ F% 1 u 1~ Tag DNA BAHH(Roche, Germany ) 0.5 ¢ 1 (5U/ ¢
1)~ 10 X PCR buffer 3 ¢ 1~ 2.5 mM dNTP 0.6 ,u 1 5 2dH,022.9 ¢ 1 PCR K ERERERE B
30 1 1° PCR {5 denaturation 94°C 2 min > 10 RYEIERIY 94°C 15 sec ~ 60 °C 30'sec~72
°C 2 min - B2 20 ZXIEERHY 94°C 15 sec ~ 60°C 30 sec ~ 72°C 2 min > F#&F 72°C-5 min
extension ; 7 FERRMERRFA 4°C « PCRBEN 10 w 1B9EYNEERIN 2 1 1#9 6 X Loading buffer
B A 2% WHSHEBE (agarose gel) P » 2 0.5 X TAE iR ETEYK @ &4 100 Volt 30
min * EFBEBERBEALTE (0.5 XHWTAERNE0.1 ¢ g/mlfgiRb Z4E (ethidium bromide )]
chefn > WWHAERIMERE BRI R -
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(iv)DNA FrEX UK EESETE © R Ry 3.1 kb AYBE— X FT RS B BB Y] T » FEF( F Ecese
(Qiagen, GmbH) I {RIFH FFILEIM DNA Fr B - [EII#H DNA F-EYFF pGEMN-T Esay
Vector system II (Promega, USA) E#f » ¥ PCR B354 A pGEMN-T Essy Vector sys-
tem Il BY %32 E (multiple cloning site, MCS ) » FR#EHEI A P& {T4HIE ( competent cells )
E. coli A » 31T DNA FFISHT 2 A -

(v) DNA FFUSHTE LY - 33582 PCR EWIFIF DNA 515414 (ABI 3730) (Applied
Biosystems Inc., CA) MifRE AFIEMETT DNA Z VT « EFISNT 2B |7 74 1E & e
PGEM-T Esay Vector system II _EZEFHI5347:2 T7 B SP6 FEFIH#1T - 525 DNA 5145
HTHYERLFI A Vector NTI (Infor Max Inc., USA ) 3825 NCBI#/T DNA %12 Basic Local
Alignment Search Tool (BLAST) Fh¥f » DUT K B Eh T W bk TE R 1: B HE s s 2ol e
FREVFEILER TS

R

AW S T2 H EEFEBRSET) Oct-4 BRBHTI652 R DNA FFHIGHT » HOEITR LR SEEmRE
MK TR F - GRS E BRI SRR IRIR SR 2 4% » S0 T IMBRSE R L EE A DNA ik AR -
ZBREETETR Oct-4 BRFB)FEIRAYT | TH#1T PCR - BRERRE BT » PCR (218158 —1 3.1 kb 4
FrAEY) (18 1) - 3% PCR EYIHEEI 2 A pGEM-T Basy #8418 ([H2) - #658 DNA
FEUsHTEL BLAST FLss - SRR R BUEFE R Ocr-4 SERFE) T304 591 - BIMHFEN Oct-4 BB T
B8 NCBI ZRHERY/NR (MMU297528) BEAME (HSA297527) Fhf » MEBUEES} ARy 53% B2 57%
BT BB AR GC MR E R B A MmO (B 3) - SR FN Oc-4 KRB 75
50 -

o
&b

L FIFHRRESE (1-817) HYERA DNA MCRR - Bld 8%, Ocr-4 BRI T8 | 347 PCR
IR RAVEY BB VKIE - Nc Ry &SR - M: 1 kb 425 -
Fig. 1. The PCR products amplified from Lanyu pigs genomic DNA (lane 1-8) with a pair of Oct-4

promoter specific primers. Lane Nc: negative control. Lane M: 1 kb ladder marker.
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2. BT EHIBE Ocr-4 BERE) THI pGEM T Easy #A8LI#EIT DNA BYFFIST -
Fig. 2. Map of the pGEM T Easy vector for subcloning and sequencing of Lanyu pigs Oct-4 promoter.

Oct-4 2B POU KWL E » RIS RIS ENEEHGESRE T - FFZEYIN Oc-
4 B ESE SR TGS © 450 Oct-4 (Poudfl B:R) BEAEHEER ~ B ARERIETETR
TREYSEELISMF (van Eijk ef al., 1999) « ZREYFREEWI RN - $85MEE S SCNT HUERRTHR > 53
HLARE] Oct-4 EFEE (% - 2004 5 #2> 2005) » FL#s: ~ ANEREV/NEEY Oct-4 KK > 7]
L E R R L DRISH DNA (5 B A TS RO IUE R - B BB REAR{ELEST HE 90.6% kK
81.7% ( Scholer et al., 1989 ; Wang and Schultz, 1996 ) - T A B/ NEHY Oct-4 EEMEIEE8T%
(Takeda et al., 1992) « #EHI/NE, ~ ABAZEH Oct-4 EFEAAMZ SHREE A - 2FRT Oct-4 E KB
E}J?%L%ﬁ’éiﬁﬁﬁﬁg?ﬁ@%d\%‘ﬂ’ﬂpl9Hﬁﬁﬁﬁé‘f@’Eﬂﬂfﬁ??ﬁmﬁ@%ﬁ%@ﬁ’?&%%fﬁ C BERY Oct-
4 BB PR/ N BEM AP IE R EA (van Eijk ez al., 1999)

SAE IS E KRR IR PIMIIEEE (inner cell mass, ICM) i3 HHAE (trophoblast cells) #3

17 SRR R B PUSTIEE BB Ocr-4 BURRIIZRI - ERS  Ocr-4 ERBUNINEE (epiblast) -
B TEBR » Oct-4 (EFRFEFEBE A TEHMES (Palmieri e al., 1994; Boiani et al., 2002) - THTE 2-4
S AR/ BV SRS Oct-4 19523 > HLFER 4R B R SRR R A 2 2R © Ocr-4 BRI
- A B Er e e A B B T R - /NERY Oct-4 BRI 5 ESMET (exon) FTAHRL > 12
yugn B A T B EEZA S8 (major histocompatibility complex, MHC) HY&IS (Takeda er al.,
1992; Abdel-Rahman ef al., 1995; van Eijk et al., 1999) « A ~ /NREIAOct-453 HIRLIA 6T ( Takeda
et al., 1992; Krishnan ez al., 1995) ~ &5 17 %f (Scholer et al., 1990a, b; Yeom ez al., 1991 )~ BB 23 Hg
a8 MHC &% (van Eijk ef al., 1999) « /NEERASHY Oct-4 B EAMET 1 2 5 WIEEBAREIES
PR 71.0% ~ 95.1% ~ 95.4% ~ 84.9%5282.8% (van Eijk et al.;1999) - Kirchhof ez al. (2000) FEFS/]
8, Oct-4 BRI TR a4 EHE (green fluorescent protein, GFP) ¥REAEKEHE - BILE
AN, ~ A ERFEABE IR B B SME - 4 R IER IR AT IS Ocr-4 [FIRSREUE - BRI MR
PEEEERIE » TRV INERY Oct-4 {ERERBIAPIRIFEEE - ] R REYERIRE » Oct-4 TERRIRFH
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Human (-1553) -1505
Mouse (-1065) -1032
Porcine (-1192) -1145
Human (-1504) -1459
Mouse (-1031) -982
Porcine (-1144) -1099
Human (-1458) -1409
Mouse (-981) -933
Porcine (-1098) -1049
Human (-1408) -1359
Mouse (-932) -883
Porcine (-1048) -999
Human (-1358) -1311
Mouse (-882) -833
Porcine (-998) -950
Human (-1310) -1263
Mouse (-832) -784
Porcine (-949) -902
Human (-1262) -1213
Mouse (-783) -737
Porcine (-901) -855
Human (-184) -138
Mouse (-172) -131
Porcine (-188) -139
Human (-137) -88
Mouse (-130) -84
Porcine (-138) -89
Human (-87) -39
Mouse (-83) -39
Porcine (-88) -39
Human (-38) -1
Mouse (-38) -1
Porcine (-38) -1

3. NHE - /NEBRBHBFE RS Ocr-4 ZEKERE) 73189 BLAST ELs « MBS R b HE B Sp1/Sp3
EIRATHENE - BAMRRES WSS EER (hormone-responsive element, HRE) %&
EAUA=

Fig. 3. BLAST comparison of human, mouse and Lanyu pigs partial Oct-4 promoter DNA sequences. The

bolded type sequences were putative Sp1/Sp3 binding site. The underlined sequences were the

overlapping hormone-responsive element (HRE ) binding site.
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FREEB R IRRE - AN - R R R B s R TS Ocr-4R93RER - IS E
K Oct-4 REBIT 697 bp BB mRNA EEY) - FHIERIEE 98.6% - HEC LRI TAESE 52
BRI AT Ak B, mRNA (R - BB EER Oct-4 HRBFHE/NEMEL (Mitalipov ef
al., 2003) o HAEAIIE RAEFRI Ocr-4 » EIH » WIELEENR Ocr-4 WRBIAT - 2T RIEHE
HEFREER A EEERESE - Ocr-4 REIEFNFR > AIFRZEE R ERBRERUL -

Oct-4 ERMIFIR » 2 TATA-less B EITFTBEE) (Okazawa et al., 1991) - EREhFI&Is - &
AT U ER T (proximal enhancer, PE) EZiEHG 058 F (distal enhancer, DE) (Yeom et al.,
1996) = Oct-4 EFIIETE) T sk EREE s > B -1 F -250 @ik B A ThatnI R/ MEE T &
(minimal promoter) > [tEHAEE —FHERNHEAUE ] B R R A R A TR A
(Pikarsky et al., 1994; Schoorlemmer et al., 1994; Sylvester and Scholer, 1994) ° I EISR AR E Y
B4 GCHIE (408 3 ATr) » HEEIFTRE S BESRIKF Spl B2 Sp3 HIHE A& » AR EREN T ELETIRE
(Sylvester and Scholer, 1994; Pesce et al., 1999) ¢ HERREE R K ERE (HRE) (Sylvester and
Scholer, 1994) - EHEE R FEERHES IR H = BBl AGGTCA 751 (4N 3 AR ) ARk (Ovittand
Scholer, 1998; Fuhrman ez al., 1999) * |tk = By 31 i 4R B — FIRBRAYZ AT EME—HEE
{15 Ocr-4 19753 T (Sylvester and Scholer, 1994; Barnea and Bergman, 2000) ° FFS Oct-4 B &)
FETHEEA Lac Z SBERE - SRS - o 7 REE T EBAIISE F A ZERE Ocr-4 B
K53 (Yeom ef al., 1996) » £ 5y NEEY T4 _LifS-kb @ISR IGR T - FEIEAIEREIFRMEM -
PO R B i 5 AR TN (Primordial Germ Cells, PGCs) Ht Oct-4 FZRE - I NGE 7RI Il
BEEIONKE Oct-4 HIFEHL (Yeom er al., 1996) « (38T ik B IE i 158 FHO1F AR - B RFENE P
PGCsHy4Mfr B R B 22 Ay R B IR & - SEUE BT B TR T ] 43 BISE B AL R fE PR M i
WSR3 BT R R R R I T LA Ocr- 4B T R RN A F B
th£3 (Yeom ef al., 1996) o £ Oct-4 ZKHIEERFEIAT: DF 1.2 kb BEHNTHET - EAETR R
(retinoic acid) FEESFTIEEL Oct-4 I TFEAIER (Okazawa ef al., 1991) « FFRIEIIHR TAITETERT
DU Bk 1 S A R s A B BRI TR AR BB B ERERE Ocr-4 FE R B S K 3R
(Nordhoff ef al., 2001 ) » Hig/NERA (Takeda et al., 1992) 1 Oct-4 BB T » BURAFERATEEN
B Oct-4 BB TR ELE LeBh R AT BB SRRy IR 1 - REZFIREMUS Spl/Sp3 & HRE
(van Eijk er al., 1999) BUESEHIE (B 3) o MRS Oct-4 #ER L 2REERI AT AT AR R T
RATHIHI: (gene knock out) /NG, » SETHEPIEEEIAGIEFITI#13 Ti# (Scholeret al., 1989) « HlFR
Oct-4 KRB SN 23R N - BETT BB BRSNS 2 SN - A B R e A A B
faRt - BAERSBRIEEERR « AU SAE AR ar e i S s A 3 (LR
WHEBY Oct-4 =H TR (Minucci et al., 1996) -

SETERAIRFE Oct-4 B KB BN FIO T EH Y - ERAEYBLIIIS L - BEFEEE FREI R ENE
/N RS AEE o i BRI AE YRR R R Y ESAE - A » EEREIE ~ B
HaB SCNT EAE B gh P SRR e R B i = - SR B W) TR AR 28 ASERE
R AR A R B SR B RS T AR R B WU R A RS A FEEE R BRELEE Oct-
4 EFREE T I o SR TR PR BB T — 4 T EIH GFP $RBLE RO RESERY - SE1THHH
ep Rl B AR B S ER IR, - B WUk BRI 201 K%ﬁﬁ’]ﬁﬂ'ﬂ%g%@@%ﬂ .
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Abstract

The purpose of this study was to clone and sequence the promoter of Oct-4 gene in Lanyu pigs (Sus
barbatus ). Blood samples were collected and the genomic DNA was purified and used as templates for
polymerase chain reaction (PCR) with Oct-4 promoter-specific primers. After PCR, a specific 3.1 kb PCR
product was obtained. Following gel purification and subcloning into the pGEM-T Easy vector, DNA sequenc-
ing and Basic Local Alignment Search Tool (BLAST) were performed for further comparison. The results
indicated that the sequence of cloned porcine Oct-4 promoter showed a similarity of 57% and 53% to the Oct-
4 promoter of human and mouse, respectively. Some conserved regions with high GC contents within the Oct-
4 promoter shared the highest similarities across species. The Oct-4 promoter cloned in this study could be used

as an important marker to detect and screen the pluripotentcy of embryonic stem cells.

Key words: Embryonic stem cell, Oct-4 gene, Porcine, Promoter.

(1) Contribution No.1318 from Livestock Research Institute, Council of Agriculture, Executive Yuan.

(2) Physiology Division, COA-LRI, Hsinhua, Tainan 712, Taiwan, R.O.C.

(3) Southern Taiwan Science Park Administration, National Science Council, Sinshih, Tainan 741, Taiwan,
R.O.C.

(4) Corresponding author, Email: lrchen@mail.tlri.gov.tw





