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YL B R B R - 2 A TOPO ##g#E1T T-A cloning - #&5& DNA 5153472 Basic Local
Alignment Search Tool ( BLAST ) [h¥#f - f55EL NCBI ZL[KE HfF5% V00382.1 ( Gallus gallus gene
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s

HAYIIEEE (ovalbumin) 24 EE IV E Mo wm e TEEAEZ—  INHEH
F IR 7 B 0 52 = A R e Bk LRI 3R B 2 3¢ ( Dillner and Sanders, 2000; Muramatsu and
Sanders, 1995) - RO E HAERMRE Bl ERER R £ (macrochromosomes)
b BRSPS IR RSE 7 kb - DNA iz BIEe EEMH (guanine, G) -Jumsng £ &L H

(cytosine, C) & &% 42% (Morshed et al., 2006) -

JHE FA 52 a5 s A2 W I E S8 R TF 9 > ST BRI B T 3% R R O B T AR S A Lillico et
al. (2007 ) A E K BT - KO E & A AR BE + - WEESER &R (lentiviral
vectors) - FET miR24 Ed hIFN 8 la Ffe & HE B EAEHE SIE R B - Hrh miR24 {RIFH
/NI BRI > RRYUEECRy humanized ScFv-Fc miniantibody - TRl fitia e 1 RO RH
('malignant melanoma) ; 1 hIFN 5 1a & AZE+#E= B la (human interferon B 1a) o £F 3T R K
AR IS P B PR - MBS RIRENE R MRS G % - Sl 4848 S DRI ST A 26
HRAZIVEA A PSR miR24 H1 hIFN 4 la ot B HIM UV © PLiFFEas & oN E 8 B BL R B+
HAMBEBR R - sEHHET R O BRINE TR LB - ISR R e T B R - v DU R
A1 L PR 5%

SRR - AT TR B A SRR R - AT ¢ FEMR AR RS S S BRI ~ A
FH AR FEAH A 2 SR A O R SEA R A T AR B AR A R E - IR RE BG4 T
g (primordial germ cells, PGCs) s HRHY MDA IGER B - BB M E 2 TR A 76 - Rk > 35
1F PGCs BT HAEBE TN HBEEAS— st » SRR ERE » RaRE A
[RIEEIE PTATME « MR RS A R FEIT R B SRR IS BRI BE R S - MY IE
%5 (bioreactor) » ftESISEEENELE - K I EARBIAR B E & B MR EIMNEED
B G LELEE R REET o BURTRYEEE G LRI A E A REET 0 #ZEA DNA B4
Mrikderh - BEREREREIEITE A -

MEHERTTIE

1. 58T HEONE 5 AR a1 75 5

(i) B MR WERELELRFH DNA 220 @ B - HERE T IRERIN - BATRINPUEE
MM B0 - FEFIA DNA SifbEfH (Qiagen, GmbH ) AR I H #4125 BEGHET T RS [KIfH
DNA ZZEHY ~ ML ELE & -

(ii) I EE QR R EE 82572 Ef © 27 National Center for Biotechnology
Information (NCBI) &+ - HRAIIEE O RERBEFIIFEY] o e FIET RS
figE 8 S e (polymerase chain reaction, PCR) » DUE#ESIHIE 5.4 kb Z P A% (LA BE)
T A o 55 Eysense primer : 5’-CTGCAGAAAAATGCCAGGTGG-3’ » antisense
primer : 5’-GCCCCGGGTGAACTCTGAGTTGTCTAG-3’ - [tt4h » o3 RIEET51T - DUE
BB 2.8 kb (675 bpAyfest B - e 8 /) 5 Hrp2.8 kb @iy H
FIR B E 7% Esense primerZ 5|4k : 5°-CTTAAGTCCTCAGACTTGGC-3’ » antisense
primer : 5’-GCCCCGGGTGAACTCTGAGTTGTCTAG-3’ - [fij 675 bpil & AR KL EN T
WiEZ Bl E 2- S eSS A5 [ 7k sense primer @ 5’-CTGCAGAAAAATGCCAGGTGG-3’ »
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antisense primer : 5’-TCTAGAGAGAGTAAGCAACAATCTTCT-3’ »

(iii) PCR Rk © B HZEENE 1 L HE 2 BLIRIFH DNA MR BAGETT PCR - PCR RIEK &H
10 « M 11 sense Ed anti-sense 5] F%%1 L - Tag DNA 2 4&1% (Roche, Germany) 0.5 L
(5U/uL) »10x PCR buffer 3L » 2.5 mM dNTP 0.6 L % 2dH,0 22.9 4L » PCR &
JEfEBERE B 30 £ L - PCR {644} denaturation 94°C 2 min > 10 XfGER0Y 94°C 15 sec >
60°C 30 secEd72°C 2 min - 3 )% 20 X{FERAY 94°C 15 sec » 60°C 30 sec Ed 72°C 2 min »
Itk Fs 72°C 5 min extension » SERAER 4°C > AFR5ERE PCR RHY 10 v L AN
A 2pL 1y 6X Loading buffer » B A 1% IAREERE A - ¥ 0.5 X 2 Tris-acetate-EDTA
(TAE) #RERNRHAMEITEIK » FefF ks 100 Volt 30 min « BIKZEFBHEAZSK (0.5X 1Y
TAE & 0.1y g/mL AiRALZ$E (ethidium bromide) ) FRgeth » WEREEIMERE HBIZ
FOBRAG R

(iv) DNA FrER[nl g BLisess « RIS F5.4 kb [y PCR Y H BV~ » FIHRIKZER (Qiagen,
GmbH ) iR HEH J5iE R DNA FrBg - [mliz DNA FEFH] TOPO XL PCR cloning
kit (Invitrogen, USA) -} PCR E%) T-A cloningiJE A TOPO 8% 1Y % 52 i1 B
(multiple cloning site, MCS) - FFiE#AI A B{EHIME (competent cells) E. coli & » 4%
% ZKHUHERE RS DNA - e A B HIRIFY I -

(v) DNA 353 trBd Lhf - 35,2 PCR EYF|H DNA 574 (ABI 3730 » Applied
Biosystems Inc., CA) RH J7iE#ETT DNA Z 5534t © Feo4rH 5 fER] TOPO ##8 F
& M13F Jz M13R 25| FFHI#EAT - 58 DNA FEI3ATHIZoRFIA] Vector NTI (Infor
Max Inc., USA) iHifz%] NCBI #£17 Basic Local Alignment Search Tool (BLAST) [h¥f »
LAY fig 3 8 e BV B T e 1 B L s e B 0 R R B AR EUR 31

AR R

AW R i T HE 2 I S AR R BE 7P BEEEA ST M e SRR - ARk
HE LRI 2 Fl v - BUBSASREUR » PCR R2M815 5 A9 5.4 kb FEEY (E 1-A) 5 A EA
F BRI A AL R R R A B S - eGSR T (estrogen-responsive enhancer element, ERE)
BIEERHIGAIE - [LAh - AEERth RIS RSy 2.8 kb ([ 1-B) ¢ 675 bp (fE 1-C) AYHKST
UN A AR RIERE 1731 > AT RORTEC ] - BB RE R 675 bp 2 PCR EY) - TAIRE)
15 358 - IS ME T 5 T T B2 B O 1 o ) BE TR B B R B 1 TRy 2.8 kb @751 - wIDIE 3 AR
B (4 B ) L LRI R B DA 2 A R BRI (tubular gland cells) 2581 (Muramatsu and Sanders,
1995) - JELEKfEZ PCR EYLUBBEEIEHFIN - 2 A TOPO #igH#E1T T-A cloning » [L5E
Fr PCR EYLIBHS LI EM MR > 3= A TOPO #k#g-hi#E1T T-A cloning » #&&% DNAJF
AT (& 2 k& 3 535Ky 5° bk 3" Wz fi73 FeFl oA AR ) - B Basic Local Alignment Search
Tool (BLAST) k¥ ([E 4) - F55EHL NCBI EX|E 5% V00382.1 (Gallus gallus gene for
ovalbumin) k2 V00438.1 ( Chicken ovalbumin gene) FE4E G =2 MM @ fEEBHE 2 INEHE
FE KR Eh 51 -
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fiE 1. DAT5 8 T 22 FEIRTH DNA MR IENR - BiC AN 1 FUEE R R 12 5 | 71T PCR &2
5.4 kb (A) ~ 2.8 kb (B) s 675 bp (C) ZEW)EEVKIE - M * 1 kb 73 F4FRC

Fig. 1. The electrophotogram of the 5.4 kb (A), 2.8 kb (B) and 675 bp (C) PCR products amplified from
genomic DNA template of Taiwan native chicken with ovalbumin gene promoter cloning primers.
Lane M : DNA marker.

2. 58502 5.4 kb 58 L HEON I E FARREE) 1 57 #09 DNA FP8IETT BLAST LL¥f -
Fig. 2. BLAST alignment of partial DNA sequences on the 5’ of a 5.4 kb PCR product amplified from
genomic DNA of Taiwan native chicken with ovalbumin gene promoter cloning primers.
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3. 3#JHi 5.4 kb G T HEDN 1 BRI 7-3° #55> DNA 311 T BLAST L
Fig. 3. BLAST alignment of partial DNA sequences on the 3’ of a 5.4 kb PCR product amplified from
genomic DNA of Taiwan native chicken with ovalbumin gene promoter cloning primers.

4. BIH . B HEIN A I BRRIBEE -0 DNA P IH#ETT BLAST EE# o AfSRELELA]H#RS% V00382.1
(Gallus gallus gene for ovalbumin) kz \VV00438.1 (Chicken ovalbumin gene) 51| B g =H R -
Fig. 4. BLAST alignment of cloned ovalbumin gene promoter region DNA sequences of Taiwan native
chicken have the highest similarity with the VV00382.1 (Gallus gallus gene for ovalbumin) and the
V00438.1 (Chicken ovalbumin gene).
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HAETHE OB YY) 2 FFE - K185 852w ZL BV i 6120 b B & EIFAR A (Chinese

Hamster Ovary cells, CHO cells) ~ #HEFIANAIGSE (Escherichia coli, E. coli) ~ siFERFE
(Saccharomyces cerevisiae ) 55 /7 M ks © RbSFAEAE ST U R0E ~ J50RE ~ B3 AT B Gt PR 15

AR E R A FERR YRR LR ICR (Dyck et al., 2003) - SEREARAEESRCHE - HElht
e % 3 HAT AN RE AR RIEE B YR AR Y eSS (bioreactors) - 4= RS FHE A - T4
A& IR LEN I Ry S YR AR V) e B 2 AR SR BE el - SR Al I efa el 2L B v G B
R~ AR EAE N ZAER S5 R (Hunter et al.,, 2005) » AN % » 2 RELAR B MR K
RS G  HEAaMR RS - B8 - fERAR - #EPEOESES HLESSE
ZAHEHESS 5 SI—JTH - HELE S FUAE MG I T AN G DR LB AR A R R R SR VB HIATF
FHELRIEE 52 & A T A AR B B (Rapp et al., 2003; Kamihira et al., 2005; Lillico et al., 2007 ) -

SRS KB B R /B VI S eSS SR A A B R 1 EOEE E G R R IR BE) 1 - 3
SMEEMHEH (recombinant protein) BEFIERFEAHMAEL - DIFIEAHE 2 [ HiAL - HOmE R
FLEWICR BV TR - FUBHHROR 2 B @ AR AORERS - MR EE - NESHAEEEN
B i R 2R B M B R Y BRARARRY o FEER RN R R R R Y R - RIS AR
f—L - SRR AR SR P 1T SIS B IRIRATIE tubular gland cells) fg
BANG I R 1 R R i B IR - 1T — M B AR R B R SRR Bl 1 - 2P
B RETE RN YIMECR A V) I R 28 < Bl @i P E e —BR -

TR ER SRR E AT A R Y2 f] - McGrew et al. (2004 ) LU & # #3
(lentiviral vectors) Ry E AFTEEZRGE (stage X) R » pleoh AE S A RSt E HE
(enhance green fluorescent protein, eGFP ) kz B F-Z M HNg (LacZ) Riifd s FLIK] & JE K iEbg &t »

H GO F] G1 RAMERRIMMEIREARE 4 — 45 % » ELLIMNFRREGER EEES] G2 X > FHHIB
I 7 il AR G R A 0 LG R 5 @y 7k < T Lillico et al. (2007) JK3#&5E B SN AYIN I
FEIRIBCE 7 SEEME R R N - FELGRYE R R E O B INVE hRB IR EHE 2 E
iy A BURL R e - N RF MRS RIE A MEEE] G2 X FENEFI 1 5 Sk Rt 6 A s 1 it B il
B miR24 F1 hIFN 3 1a Rt HIZE HE - Scott and Lois (2005) F| &k Hk e it E S R
AR AR R BRI EIEE558 - 1hAh - Koo (2006 ) i BB I - S i ki &E (Moloney
murine leukemia virus, MOMLV ) i f% 52 # pk oh jas B — 1 R R eGFP (2 FLKBE # M 3R » 1F
TERRE/RIR IREE T eGFP KK - HRBUKHESSE 100 19/l mg (ZHHAREIETE - #8 DNA [F5153047
HERA MG L DRI FB G e A E — B 28 S RIE #E 2 56 26 B4t - Kwon et al. (2008) 75f]
I MoMLV ##g - =G stage X Z FERH » peDl i B0 A A ZERERLAH I A ¥ (recombinant
human granulocyte colony stimulating factor, rh G-CSF) E#H 3 30 38 B v] AR E A R4 > 58
SeRL KB HE R B & thG-CSF HAYRE MR S AR RIS AR B A A 2 i AL i

TER & BRI R B b > BR T EERH IS SRS T8 AT R SRG HR 09 R P 1 i ol 7 3
BREE R &S - AT PGCs Rk T #E 2 B ARy 520 (Naito et al., 2007 ; van de
Lavoir et al., 2006) » 2Ry » AMERELEIIGRS B AIIEI S0 eGFP HURET » 3245 M RRERCD 7 Hi B K]
TS RS - EREANEL - DUAG AR JE A R B /0 SRR K HE ) 2 IR BB ST 2 B8z — » FIH
PGCs R - BRIl HPERR R &9 (van de Lavoir et al., 2006) -

EIRT > B R oh 7 B R e 5 28 2% (McGrew et al., 2004 ; Koo et al., 2006 ; Lillico
et al., 2007 ; Kwon et al., 2008) - fE8f7 FAhH W 22 M « 38 LE0F5E 2 BUE FI I SOE SR 5 Ry it
7t SEHME LK DA E R A NEA RS N — R - £ 2R RNEIEN Tkt - ek

TEER RS S WeESEIREAROR MR R i A tufgrh - SMIEEL R X RER 1 28 1 ML R E T
—f e R - A F RO SRR S R B - RSN S R e B RS I BT m] LA A MR R R A
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Qg 2R BEIMEE NI E MR FIA -

A P B RIS B ) o B V) I E R A AR 8 8 P 1 AR BRI P SRR S AR iy
B2 - SR AR R B RE R e ] RS E R BN R IR - QI 5 @ AR I Bl V- e
BRI AL o B 22t -

AHEE T FE FH B DRI SR 0 2L B ) P e ey 1A QR R ~ ZLrtrh B i LSRR - SRR SfERE
HiR e B AR ASHBE T EE T E I FEEE RV > BR T AT DU TR - R A A ANl
feTtER - BEHECE AL E RS (Kwon et al., 2008) - [t - FE @ AHA KL
AR BRI REEE R A2 ) RN B A AE R R B i T T IEI i » ACEBR s vy 15 18 - S Y
HE A A RRE) 7751 > B R R e e F o e MR R 7 (ST RAB AR R FE R
JeZH -

\
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Abstract

The objective of this study was to clone and sequence the ovalbumin gene promoter from Taiwan native
chickens. The genomic DNA from chicken blood was purified and used as templates for polymerase chain
reaction (PCR) with ovalbumin gene promoter-specific primers. After PCR, amplification specific DNA
fragments of 5.4 kb, 2.8 kb and 675 bp PCR products were obtained. After gel purification and subcloning
into the TOPO vector, DNA sequencing and basic local alignment search tool (BLAST) were performed for
comparison. These results indicated that the sequence of cloned Taiwan native chicken ovalbumin promoter
had the highest similarity to the V00382.1 (Gallus gallus gene for ovalbumin) and the \V00438.1 (Chicken
ovalbumin gene) sequence in GenBank. The ovalbumin gene promoter sequences cloned in this study
could be used as an important promoter in the researches of transgenic chicken for the production of human
pharmaceutical proteins.

Key words : Taiwan native chicken, Ovalbumin gene, Promoter.
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