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B AT vasa KB ERRS A D

AIRICC) ZEM ) FEEZ O mH S ZEH @
lﬁl‘zk(z)u)

WEEHA: OSE2HIH  B2HM: 9544711 H

WE

RUTSEERITEREF S 5% — B AR E84SUfE (reverse transcription-polymerase chain reaction, RT-
PCR) 53518 - FEAH R vasa BRI mRNA %3 - IR vasa KHZ PCR BEYJ#EST DNA FEFI5MT -
DARERR vasa BERRELZ IERETN: - A58+ BAL ~ JUE - 14547l (primordial germ cells,
PGCs) ~ Balll ~ LBRERITIESEARA - e AR AT mRNA % > M7 RS8R LA R G4 DNA -
FRGETE [Frhtdh vasa BRIBURB > FIRFLL Gapdh BEBCR T2 Bt S - REKERZ cDNA
FIFE | FHEATIRSEHINE - FFLL nested 5[ F-HE1TH —KHE PCR (real-time PCR) {3l - EXEG#S SLa
TN vasalERBAE A TAMIMIRE RAVEEAL - DIELEEPGCs » T REH/E E AR RIS, - Ao
0 vasa BRRGLEEHBE M - AR E S TR 4 A NS B T .

BASREER - AETEANNE ~ BB SRS 8 S FE ~ vasa BE[R] -

% 5

a2 HABYEENE - T HETEMIRE MR B 53 T I BRI R S R
FEGEBEER RFHEM - £FE > HRRE RIFAEEES TET S5 & B S
(lineage ) AYAHEER H oML RIRT EIREE - I S &4 S HARE PO da 5L A T (primordial germ
cells, PGCs ) WIFGRENE R -431E4 - VASA B 2B DEAD-box 5% ATP- 7% (ATP-dependent )
HYRNA fRERHERS (helicase) BLE - HSEEGEILRENE - SABHEIIN vasa EFR R HEFZE
(Fujiwara ez al., 1994; Komiya et al., 1994; Komiya and Tanigawa, 1995 ) » T B S o B IR B oot {0 B i
vasa BI[FIIREFR CASHOERR] » WCEM R REETEMIGEESZFZ (Olsen e al., 1997; Yoon e al.,
1997) « R Ivasa EREG R JTAE (maternal-effect ) » 554k B[R] Ze 885 (5 15 B MG MR TER 4
TEMINEEE A Bk (Hay er al., 1988) - vasa ZKI#9 mRNA 76U RN h oMt ) - A BLpEfy s

W THRERXEE ST ERBAMARES 1315 % -
QO THRGEREEZE ST ERBAT A M -

G BHNEHEHRNEEEEHS -

(@) 5@ERfEE > E-mail: Irchen @mail.tlri.gov.tw °
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BIE A AR R E Y BT MRS R B vasa BRFEAEMEZS (Lasko and
Ashburner, 1998 ) -

i PGCs RISMNPIRA ~ MR —i8 - B EARAIRPREAR - PGCs ZHRERNEEEEE
HORTEE - #UTEFS PAS (periodic acid-Schiff ) YAWS Al PGCs JepiGHLt - FEFIH PGCs AER R
MRS T HTE » B4 EMA-1 8¢ SSEA-1 S Bk FLAS 1T s AR & » WK PGCs JILl&sy
( Ginsburg and Eyal-Giladi, 1989) °

AT EEABIR N E R R R T o KR - RAEHESENE (reverse transcription-
polymerase chain reaction, RT-PCR) ZA[fTRY Tz — - AFFFEHER RT-PCR it St %
o A TN R AR vasa BLEENELE Gapdh HFREL - FIREIT DNA FRHI5 4T LLRERE vasa 1Y
£ R TS 4 BAINEEE R PGCs RIS R BE ERNEESEEE -

MEHERTT A

L. &8 - HERE AR L BRER

AR EZ O BERRLIS TR AEE B aE BRI R T/ ISR R EER
BRIEREEEST » L EA ARG 27 EIREH L B AR 8 SHE R - ARSI
o WERERDL - OB - PSR S, - BRRE R ARA PRI B mRNA &£
F e ‘

1I. PGCs FYERE

FIFIZERE PGCs A X BANEIG B B R e PR TR A S 25 ERABEMERENE B X
HAZERE & 35 A BIRER M0 438 PGCs - Ig4EH9 PGCs REEBEEREER (phosphate-buffered saline,
PBS) EEEBE A SHINARER (lysis buffer, £ 0.8% Igepal ; Sigma, USA) F1 U/ i1 recombinant
RNasin ribonuclease inhibitor ( Promega, Madison, USA) » JRATRE PSR 5 HIEER -70°CH,
-196°CH AT > DI RERLEL mRNA 2 -

TIL. #f mRNA 22075 R 5%

B -70°C S HEEDY -196°C R A EN B 5 » FIA Quick Prep Micro mRNA =41 ( Amersham, UK)
ZEEY mRNA » [fi4%3#4F RT-PCR - RT-PCR Hy FERSTE R 10 1 1> &S mRNA ~ RT FZEK -
SuperSeript II RNase H- -Reverse Transcriptase ( Invitrogen, CA )~ Oligo (dT) , , 5[+ (Invitrogen,
CA) -~ DTT J% RNAsin (Promega, USA) o SZJEMfAEy 42°CHEHF 1 h - BUff52 cDNA BIA]{ft PCR 18
SeyERE A -

IV. JES:HERE PCR

%232 NCBI |1 vasa ( Gallus gallus Cvh mRNA, Accession No. ABO004836) #1 Gapdh ( Gallus
gallus glyceraldehyde-3-phosphate dehydrogenase, Accession No. NM_204305) HY cDNA F3IEkE1TE
ST AR F o Ho vasa 2 forward 5| THIFFFIERE R 5'-GAGGAGCAGGCGTGGATGGCTAACT-
3' s reverse & | FRIE%ETE 5'-GCCCAAAGATGCCAGGAACTCTT-3' » TEEICEYIRE R 367 bp -
Gapdh B|F ¥ forward 5[+ : 5 -CCGTTGACGTGCAGCAGGAA-3' ~reverse 5|F ¢ 5'-
ATGTTGCTGGGGTCACGCTC-3' » TEHAEEY) B 283 bp - PCR 23 i Cycler (Bio-Rad, USA) »
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PCR REWH&HF 0.4 £ MF[F ~ 10 X PCR buffer Bl Tag DNA B&EFS - PCR KERERE 25 1 1 -
PCR {4 By denaturation 94°C 3 min > Z# 5 10 {EBHY 94°C 1 min ~ 54°C 50 sec ~ 72°C 30 sec - i
B 20 f6HRZ 94°C 1 min ~ 54°C 50 sec ~ 72°C 45 sec » {i4&Ey 10 fEBEZ 94°C 1 min ~ 54°C 50 sec ~ 72
“C 1 min » B 72°C 5 min extension ; ERMERR 4°C - .

V. B ARSESICE (real-time PCR)

FA#IZx PCR EEYJ5HE1THE K nested Z real-time PCR - 58 SYBR B4 ¢4u 8] o Real-time PCR
f# 1 ABI PRISM 7900HT F-3I{&i#]%# (Applied Biosystems, USA) E{THE{EM - PCR [ FEWK
i 25 ¢ 12 1 X TaqMan Universal PCR Master Mix ( Applied Biosystems, USA ) 31T - 8|5
&5 200 nM © 5347 vasa B9 nested B | FF51 forward 2| F © 5-CAGATTACCTTGCAGCCTTTCTTT-
3' B reverse 75"[? * 5'-CTGTTCCCTATCTCCATGAATGC-3' - 53T Gapdh W nested 5| ¥ 551 for-
ward 5|F :  5'-TG‘ACAAGTCCCTGAAAATTGTCA-3' Blreverse J|F : 5'-
CAAGGGTGCCAGGCAGTT-3' « TS BILIZEH, ~ P - PGCs B &A1 cDNA ORI - real-
time PCR #9545 10 ZX 50°C 2 min ~ 95°C 10 min {&E8 » 4%k 40 X 94°C 15 sec ~ 62°C 1 min 1§
1R - #G5H PCR IR iR A ERR -

VL DNA Fr BBl BT

FIFRBREEE (Quiagen, GmbH) HFEALE PGCs HIRTE MY vasa PCR EY)EI 3
17 DNA 515347 -

VIL DNA JF5153 4752t

[ B 2182 PGCs 1Y vasa BRIEWFIFFF15347# (ABI 3730, Applied Biosystems Inc., CA)
FE1T DNA F51 734 - DNA FEHI&ERIEFIF Vector NTI (Infor Max Inc, USA ) #7F Basic Local Align-
ment Search Tool (BLAST) b} » DUT#8 vasa K& IEFEM: -

FEREAZT IR

R FEER] RT-PCR 7347 B MRS S8 - HEAI AL ~ JIEE - PGCs ~ L ~ L B BLAT B ik o
BEEH vasa £ K mRNA BRB - MBFEARDEHAENE mRNA » fJF RT-PCR DUS AR R
cDNA ;| HEF 5T tikdtt vasa BERBIRE - FRLL Gapdh & R FRHRBIG SR - AR
el cDNA FIFIG [ FHEFTTRSCIEIN S - EITEIRSHIT - BEATEAMET T LN E 283 bp 19
Gapdh ZRFEY) (I& 1A) « 1] vasa FREE A TEMINEE RATEAL - JISLEL PGCs Hrighg ! 367 bp HY
PCR EY) - RERBAEINA ~ LIS IRE IR E RIS RAHEME (B 1B) - & T e 4 A R
FREY vasa EEVIREIERE - KB KBRS E 28 PGCs R THSC IS AN 367 FEL » EF R
Bl ML 1T DNA FF5I4347 » 363843 National Center for Biotechnology Information (NCBI)
1% DNA FP5#E1T BLAST Ml o #5REERANIZEAS 2 BEALEL PGCs BY vasa £:F 75 B3
RZHE vasa mRNA FFIEHREH{ENE (Accession No. AB004836) ([# 2) - % THEFLAIK PCR
FEW)C TERENE » BUEFIR)ZK PCR MIEEMI IR AR » 3351 nested B FHE1TE — RAYEIRF PCR 4347 -
FESREIR PCR REVRIBEVSNT (B 1) BRERIR PCR EY Wi (B 3B) M/ 1R
vasa TEEERBAEZA - JIEE PGCs » i RRIAENA ~ LIRSATEE (B 3B) - MM g R
Gapdh RIFIRAEFT ARSI (B 3A) - Gapdh BHEEEK > $EEAB ISR » BIEAE



124 B LA vasa BRI RBAT

. mRNA ZEEY ~ cDNA &k PCR ﬁ*ﬁ?ﬂh*%ﬂ’]ﬂfﬁﬁ M o F B ARG SRR vasa WIRIEAHF
A TE R PGCs E—1 - ﬁif@%@*i%ﬁ@ﬁfﬂiﬁ@& PGCs R B0 FIRECZH »

E&i > BB vasa BEAERIEER S FIIREI A -T2 » #EH VASA B A#5&1EHY mRNA [
2 A TEMII S LRIIRE ﬁﬂﬁgéﬁi%?ﬁ%ﬁaﬁﬂﬁﬁﬁ%ﬁ - BB EEELFEFEA T Oskar B
Nanos 2 22/ FHEI4G (Hay et al., 1990; Lasko and Ashburner, 1990 ) » &8 %K FF RNA HISEH#
VEB » $8'E Caenorhabditis elegans Vasa homblog (Glh) B4 TG R B R a] SRR Ay Fai2
KF (Gruidl ef al., 1996) » 7E 32HIEHEAITEN TUESR (Xenopus) IE » BEMIESHL-VASARIHIEE »
BB PGCs B MK (Ikenishi and Tanaka, 1997) - BEUR vasa FRIZJ; REEEMEEER
W AR ETE R TR - :

IRAERTEREEM A PGCs B — E%Eﬁﬁﬁﬂ: CHYE D, - FEN PGCs ixREII#T A& (germinal
crescent) HEHEERHISK « PGCs 245 T BN TAYRTEEATNG » X HHZRIHVHEAE PGCs & H R ARAYE A
BATE TIEE » 2% PGCs B BIEAEF IRIE MU EREI 4 7% (gonadal ridges) BIEE - #IT
sHPGCsHM L » AR B PAS Lt » BRE R HIINRE TR T i e s B L& S » vasa
SEEA MRS ETNEERT  RHEAFE % e A MR R PGCsEE LV EHI
FAEE o vasa FERINSEIE AT HE S & AR THEL A MIIEAY 3 IR R 52 © Tsunekawa 58 A (2000) fEM
PCREZEZE H,cDNA B85 £ 5 2,985 bp $E (BSR4 vasa E K > F§F Cvh (chicken Vasa homolog) °

A)

M T O P M H L Na

1000 bp»

500 bp >
283 bp

®)

M T O P M H L Na

B 1. &L RS (T) ~ SR (0) ~ SRR (P) ~ Fafl (M) ~ D (H) BT (L) &
Gapdh (A) F vasa (B) mRNA ZRESHTEIKE - M K 100 bp £FEiC © Na BlaME¥ -
Fig. 1. Electrophoresis analysis of Gapdh (A) and vasa (B) PCR products amplified from testis (T),
ovary (O), primordial germ cells (P), muscle (M), heart (H), and liver (L) in Taiwan Native
Chicken. M: 100 bp ladder marker. Na: negative control.



iR HEWN W2 ®m# ZEE A 125

1 50
AB004836 (1) ATGGAGGAGGACTGGGACACGGAGCTGGAGCAGGAGGCGGCAGCGGCTTC
vasa-testis [6))
vasa-PGCs (@)
Consensus 1)
51
AB004836 (51) CCAGGGGCGTTCTGAGGAGCAGGCGTGGATGGCTAACTCTY

vasa-testis ) GG
vasa-PGCs (€8} TCGGGACA
Consensus (51) GG GGG AA

101 150
AB004836  (101) ACAGCCCATCCCTCCGCTTCTCCAGCAGACCAAGCAGCCCCTTGTCTGGC
vasa-testis (8) AC CATCCCTCCGCTTCTC-AGCAGACCAAGCAGCCCCTTGTCTGGC
vasa-PGCs (11) AC--GCCATCCCTCCGCTTCTC-AGCAGACCAAGCAGCCCCTTGTCTGGC
Consensus ~ (101) AC  GCCATCCCTCCGCTTCTC AGCAGACCAAGCAGCCCCTTGTCTGGC
151 200
AB004836  (151) TTCCCAGGCAGACCAAACAGCCCCTTCTTTGGCTTTAGTCAGAATAAAGG
vasa-testis (55) TFCCCAGGCAGACCAAACAGCCCCTTCTTITGGCTTTAGTCAGAATAAAGG
vasa-PGCs (58) TTCCCAGGCAGACCAAACAGCCCCTTCTTTGGCTTTAGTCAGAATAAAGG
Consensus  (151) TTCCCAGGCAGACCAAACAGCCCCTTCTTTGGCTTTAGTCAGAATAAAGG
201 250
AB004836  (201) CTCACTTGGTGCTAATGAAGGACTTAACAGAAGTCTGCCTGTGCAGCATG
vasa-testis  (105) CTCACTTGGTGCTAATGAAGGACTTAACAGAAGTCTGCCTGTGCAGCATG
vasa-PGCs  (108) CTCACTTGGTGCTAATGAAGGACTTAACAGAAGTCTGCCTGTGCAGCATG
Consensus  (201) CTCACTTGGTGCTAATGAAGGACTTAACAGAAGTCTGCCTGTGCAGCATG
251 300
AB004836  (251) ACATTGGAGGATATTCTGGGAGCAGAGAGTCTGTTGTACGTCAAAACAGA
vasa-testis  (155) ACATTGGAGGATATTCTGGGAGCAGAGAGTCTGTTGTACGTCCAAACAGA
vasa-PGCs  (158) ACATTGGAGGATATTCTGGGAGCAGAGAGTCTGTTGTACGTCAAAACAGA
Consensus  (251) ACATTGGAGGATATTCTGGGAGCAGAGAGTCTGTTGTACGTCAAAACAGA
350
AB004836 ATCAACCAGTGACTAGATTTGGTAGAGGGAGGAGTTCTGGAAGCAG
vasa-testis  (205) GAAGATCAACCAGTGACTAGATTITGGTAGAGGGAGGAGTTCTGGAAGCAG
vasa-PGCs  (208) GATGATCAACCAGTGACTAGATTTGGTAGAGGGAGGAGTTCTGGAAGCAG
Consensus  (301) GAAGATCAACCAGTGACTAGATTTGGTAGAGGGAGGAGTTCTGGAAGCAG
351 400
AB004836  (351) AGATTTICAAGAGAGGAACTCTGCAAATGATCCTGGTATGCAAGATCAAG
vasa-testis  (255) AGATT AAGAGAGGAACTCTGCAAATGATCCTGGTATGCAAGATCAAG
vasa-PGCs  (258) AGATTTCCAAGAGAGGAACTCTGCAAATGATCCTGGTATGCTAGATCAAG
Consensus  (351) AGATTTTCAAGAGAGGAACTCTGCAAATGATCCTGGTATGCAAGATCAAG
401 450
ABO004836  (401) GTTTTAGAAGAGTTCCTGGCATCTTTGGGCAAAGCAAGTGTTTTAACAGT
vasa-testis  (305) GTTTTAGAAGAGTTCCTGGCATCTTTGGGCCA-----mmmmmmmmmmmev
vasa-PGCs  (308) GTTTTAGAATAGTTCCTGGCATCTTTGGGC
Consensus  (401) GTTTTAGAAGAGTTCCTGGCATCTTTGGGCAA

2. BB+ LE PGCs 5347 vasa ZEFAY PCR Y52 DNA F5153478 BLAST Lhif
Fig. 2. DNA sequences and BLAST analysis of vasa PCR-products amplified from testis and PGCs of

Taiwan Native Chicken.
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(A)

3. LS - IR - MR TR (PGCs) ~ FLABLL ARG F Gapdh (A) J vasa (B) Z¥)
7 PCR EEWIMUOR AR AT nested B} PCR SRV NS HiAR -
Fig. 3. The nested real-time PCR amplification plots of Gapdh (A) and vasa (B) from testis, PGCs,

muscle and heart of Taiwan Native Chicken.

Cvh BLERMRAY vasa K EEBEMEUE - #kiE DNA F5IEEEAFIEEME (open reading frame,
ORF) » CVH 2H 663 BB - M& 8 TRk DEAD-box KKK BHFEREE - Ry
VASA BHELAE, » /NE - BB A RIENTUBIRSEHEIIN VASA FLE - fBEUE25E 52 ~ 50 ~
49 Bl 45% o A TEAIIERY R - CVH ERIERMIEIVHIRE - REFHAE Leyding HEEE Sertoli
R - BRSNS S R E TS IR - CVH B EMIIER - BT EAR R RV EIRIE
HREAE - RV ERIIEL - CVH SRR SIS » WEAT RS AE0I0RIN
T2 RN 4E R CVH 19RFZW RS (Tsunekawa et al., 2000 )

el CVH 2B DEAD-box IR A Y — » B DNA HEHI AR - 73k CVH EH
B4 8 8 ATP- #5&E « ATP /KBEE - RNA $54 B RNA EfEHE (unwinding) fREE (Pause
and Sonenberg, 1992; Pause ez al., 1993 ) - CVH & [ /B Y i B S % | 1R AR BEAS SRR HIBAAY Trp-Glu-
Asp (WED) F#%1] » Bifft RNA #5419 Arg-Gly-Gly (RGG) FFl » B N- RIFEHT RGR ~ RGA B
RGP 51 vasa 1R B E 5] (Kiledijian and Dreyfuss, 1992) »

TE5LME > EARHESE Oskar ~ vasa ~ Nanos B2 Tudor S5 R T2 B i 5E £ J8 A1 B B A AR A T e
(Rongo and Lehmann, 1996 ) {EFS » E L vasa BIWFFEiE R aEas o SUERD 719 vasa BBk » KRN
BRI R 2 % (Lasko and Ashburner 1990; Tomancak et al., 1998; Styhler ez al., 1998)

FAFE/NE, ~ AEEAESEYNME vasa BRRFSBS TRBE ST IR - BAERIEERENE
(Raz, 2000) « vasa HI3E 2 B4 FEAIRUEE A B ] EA9 5 TR0 « LBV, - REBLAZERY vasa B
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HE 3 EEYRHE AR IHESERMNYE - BLFFIhE ATP #54 - ATP /K « RNA 4
RNA EiEEF{FRRIREE - MRIME VASA BRI BIER N 5 1/4 JEE C BREE(HEY 5-10
fEfEEEE (Schmid and Linder, 1991 ) o

/NERERY PGC [ASERE# 6.5 R (dpe) RIMRSMNEREHTIERIME » 7.5 dpe B BINRS M IR G 19 B {EEER
&RE - 8.5 dpc LA ICM AYRHIIESREIS mouse vasa homolog (MVH ) (Toyooka et al., 2000) » 9.
5-10.5 dpc MRRYRERIEHEIFIEMEERY MVH £3R » PGCs 7F 10.5 dpc BEAEHEE » 4 MR
FIRBMVH » 2R ERHERIE SIS ZRA S TS « Mvh 228/ e, HY S5 B0 P B Bh
Bt o MRz NE RSB SRIRE RS T S FRTHIENE I S AR 3% - PGC HgHg
PHARE SZBMERE - BEURAZE Mvh B THREHSS BCHE /B A AR e BT B 53t - A%P4 ( Tanaka et
al., 2000 ) - WZLEMWIHORETAE R o 25 TE A R e O T MG £ S S5 8 S A ] LU s R S T8
FIRTHERE BRI 25-75% - RIRiR Mvh 1/ NEREEALFTE RO BR Mvh Z888 e S 4 7F
T ERTE - KL - Mvh BB R HIRE A M IR o B S RS IR B -

AREEE S B D REEREESEIL - N  PGCs ~ Jalll ~ Qo EAATIRSEAERS - ZXINmRNA 2 %% » 1T
[ #5%Fs cDNA - {f vasa B8 Gapdh —FRELKIFIRI 72 B - FiIFl EBURRE FEHY BN PCR 43477 -
DR IRARE] - BE W DR 5 & 4 I EE PGCs Rl RE N » W HEIRSE & A T s
R PGCs REAN BB ERINE B2 E5E -

S|

TG A A 2 75 5/ L B ] (R S50 A 1 B S B A R A TR B AR S S B T R -

2E 3R
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Expression analysis of vasa gene in germ cells of
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Abstract

The purpose of this study was to investigate the transcription of vasa gene in gonads, PGCs, and various
organs collected from Taiwan native chickens. The mRNAs from samples were purified and the cDNA was
obtained by the reverse transcription-polymerase chain reaction (RT-PCR) to measure the expression of vasa
gene. In order to further verify these PCR products, the real-time PCR products specific to vasa was subjected
to DNA sequencing. The expression of Gapdh housekeeping gene was detected for positive control. The results
showed that the expression of vasa gene could only be detected in testes, ovaries and PGCs, but not in muscle,
heart or liver of Taiwan Native Chickens.

The results demonstrated that RT-PCR technique was a valuable tool for the analysis of important genes
in germline lineages. This system could be used in the development of reliable molecular markers for screening

avian germ-cell lineage.

Key words: Germ-cells, Gene analysis, vasa gene.
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