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Effects of Feeder Layer Type and Density on Culturing
Rabbit (Leporidae) Primordial Germ Cells In Vitro

Wang Yadan, Hu Xiao, Ding Xuefen, Zhu Hanyu, Zhao Yuxi, Lii Haimiao, Peng Zhan, Wang Xinzhuang*
(College of Animal Science and Veterinary Medicine, Henan Agricultural University, Zhengzhou 450002, China)

Abstract The subject in the experiment was 14-18 d fetal rabbits. The primordial germ cells (PGCs) were

isolated and cultured in vitro. After observing the morphological changes of PGCs and colony forming process, we

used the AKP staining (alkaline phosphatase staining) and molecular biological methods to identify rabbit PGCs.

Inoculate PGCs to mouse, rabbit embryo fibroblast feeder layer made of different density to determine the effects of

the species and density on the culture of rabbit primordial germ cells in vitro. The results showed that rabbit PGCs

were inoculated on feeder layers with a density of 6x10* made from homologous embryonic fibroblasts to obtain

the largest number of colonies, the best colony morphology and slower differentiation.
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JE30~50K B e Wy 1L =E iR LN A R, R B 45 3
IPGCs 737l 55 TR AESTOM F7 =, Bl [RIIR 1L = il 2F
YE2m P Sl = SO SCRP A L R 7, $3R15 2REGHH
Mo DA SCHETIE I H 23] BOR R K B 22~30 K 1
6 W G A2 5 U 2 25 A PGCsTEAR N FIEFE HEAT T IR
ERF @ ARG E . AFREFRE . ARFEAT
B EE O SREGAN M (1) 85 55 2 AR AT T Ak, %%
RIFFE R EEGH IR . sk FSAL 17
HY(Gallus gallus)PGCsIRAMNGEFRIIZ6AF, AL T8
FFRELMERE R AR

F % I, LeichthammerZZPHR 18 T 78 Hill v 3% 15
RPGCsH R IARE FR ML T HAKAE. LeetEE
BRI P IS A B A 7, B5 3R T RPGCs. 2P
UM A fiG ) LAE BRI o 43 5515 BIPGCs, K H LR 7
7o Bk T RS IR A s AN AR U, AR 28
o BT 15 7R RPGCs I 25 AR AL [ SR Bk /b

AR 56 DL R FH 1 2H 234 2 A 00 12k Bk PR Rl
£, RT-PCRA Wl Oct-4(octamer-binding transcription
factor-4) 118 5 77 VA 7T 14~16 R JAHS G IR A= B I
HHPGCsHI T & SRR A2 Ak, FF X RPGCsiEAT 73
B, R 9R, BERhPGCs T"MEF. REFAS [ % i il i
AT R EUARFEA RIFE . % R R H AT
TE RSG5 o

1 MR5RE
1.1 SEEGEh4Y

ARSI P F SE S sh ) v BT E LA RN R
(Mus musculus)(6J#) FK A (Oryctolagus cuniculus)
(6JJHE LA F). PRSI Z P35 e H ] e 48 SE3R 30 )
Hl e
12 EBAFISME

H-DMEM ¥y 857256, 0. dE fR s IR
B 3500 F Gibeco A Al o L-B R BEIE . B-3i 2% 4L
PBSTH. MEAN. LM%M 5. —HE
W, 2RER-CHWHIE R ZEERHEA RS
Ao Trizolfl. S50 &3 H Thermo A 7 .
Mix. XK H B SRR AEV R TR A A .
JG 2F L35 T B AU DY 225 A9 TR R PR A | .
AKPLE ARG H i R A PR A R . DNA
Marker/¥ F{ TaKaRa/A i »

ARSI i AR AT 5681 B AU (R By
WA AR T AR G TAEGHATSH

ARtk 24) . HF1ISIUVELCO.B - M (1 R AW =
7R R A BR A 7). PCRA(SE H 3EAA 4 A 7).
HKAC (AL B R AR T K & A PR A ] bk E
52 1A% 3 B 2 48 (£ EUVP/A @), Real time PCRY™
A (1 [ ST Ay 8 7] ) o

1.3 MEF. REFHIH BIEFRSERIER

BUE YR 13~15 K I BE B 7 5, fEPBSTR 1 ¥E %,
JEENTE =P EE. BURIGR, 35 ERRk. B,
VRS AT, P FHPBSWEYE, FHFARBTIGH 48T
1 mm?, HEREEOEP . W3~ AR HE i
W, 37 °CAKIFTHANS min, NS ARFRE F2 LA 1k
KRB AR 558 B2 min, F200H 201t
I8, IR R H—F 0P, 1500 t/minEg O
7 minJ5 & . ERF25 em® IR, iC AP0, 24 h
JE R, Z 5 RE .

AL UR18~21 K [ B 1 &, FEPBSYR WL %,
JEEENTOH = ERAE, 2 GRS FIRAE .

R 783~4 K5, PN K3 15 77 i A 80%
TCAI, NPBSTR PRS2, T nidE & iH i, 244
P AR 3 5 BLAE BRI, DN SRR AR R DA 1k =
L, WRAT 35150 Jia B AR S N B 0 R B 0 S
F21:2801:346 4%, 12 NP1, BEFE24 haf- B, 2~3 K
BT AEAR . 2 Bl fEMEF. REFIP1. P3. P7
RAEK 2.

1.4 AFEHIE

Pk 4 KT S (MEF MIREF, JH 222475 R CAb
2~3 h, FFEACER, FHPBSIPEE8~101K . i N &
THATR AR EE, 40 M T 468 3] HLH IS BRI, I\ %5
PRARBRE R LA A b R B, AT 3550 Ja e iR e N B8
CAEPEOEEE. WIPUER0. 1% 8 R #1241
B, SR b, L BT AL AR B R IR R I ek
Al e, K gt 12Uk B Tl & £0.5~1 h, {
RIFTIT 6, TEE & BT B 25 2 R IIARR, #4441
i ) L A R A A B 1 2L AR R B 3, A8
FH BT 1~2 h# R PGCsE 75 Bl 7 .

1.5 ®RPGCsHI BEIEF

AR R 14~18 K I 242 S 1A 15, FEPBSHE ot
V2 i N TG 2 R, TG R B IA S A I, PBS
WE V2R, FHFAREDE 2 BURE %1 mm )/,
N BB, WIN3~SHE AR BTE AL, 37 °CKIB
WAL 15 min, N R R FR 0 AP I 8, B
TRA) G HHE2 min, FH200 H 238, HK e
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CBRE T

EH—BOEP. 1500 /min 07 minj5 &, ¥
ITH T, LA(B~5)*x10°AN/mLI¥ %5 F 1 9% 2 -
BFR, 24 ha R, 2 fERR R
1.6 ®PGCsHIER IS

JRAREE TR AR VR S5, 1R 8EV% 3 AT FH B 38
HAET N OB TEAS BT AR T B R 78 2 A W A
s IR ML . MU 2 55 FF A Sl 2 WO, J5m
NG IR 5] DU b BE, K VAR 3 e 3 T T 25
B, 1500 r/min 07 minf5 &, IR R 1A
FE L.
1.7 ®PGCsHIEE
1.7.1 ®BAF%NE  PGCsEMEFIEEG, M
12 h T B FLE LA R4, 18 T AHSCHRE .
1.7.2  #4BRE; B (alkaline phosphatase staining, AKP)
& FEEFAWE, FHPBSMIESL2IK, Ja 1% Sk
FIE TS P RRIEAT, DMRTRZ A MR B G, 25
Yutty 5 AT AU AR, SRy BT A [ 1
1.7.3 RT-PCR#&W WK RERVE, 42
BUSRNA, W5 5t licDNA, K RT-PCRE M Oct-4
i RNAKRZRAN: Mix 12.5 uL. L FiE514)
(1x107° mol/L)#1 pL. cDNAFAR1 pL. ddH,O 9.5 pL,
SARBIN25 uLo BN 95 °CTAZ 145 min;
95 °CAZME1 min, 57 °CiE k30 's, 72 °CIEAH1 min, 3135
AMIEFR; 72 °CHEAH10 min; 4 °CHRIE. A 5190 2
TR S8 H A T A TR AR RS AR
NS
1.8 MEF. REFHI{ERMARIZEEMIEAFREX R
PGCsHIS2NE

0 22 3 4b B P3AAMEF. REFZ) 5l BA2x10%,
4x10% 6x10% 8= 10*[K) %5 5 42 2] FH B I A 4t 1)
245U L, Stit4Ta. by c =4SN, A LA
HEEEIL. HPGCsHEM B ZWFZE L, 24 a4
B, 2GR R, B12 h T3 8 R TS
AL HPGCs A KAF L

1.9 ZitEaH

P43 B0 408 LAV 29 Heby #2273 7R, BLFSPSS
19.0%% i 22 J AT HEAT AL BE, SR I B R 3R 07 22 70 M
(One-Way ANOVA), FMicrosoft Excel #4-11: K .

2 H#R
2.1 MEF. REFRVAE4IF4F1E

MEF. REF4H I BEE bR, $25h /53 hRIA 4
FRURMGERE, 6~12 hafi K 2 B0 G EE, 16 hIT 4R 3846 .
TERAEE TSR, PO g £, 24 hA il
J AT 25 R Gy 2 i S R 2 4 N, U 4 i
B KA. BIRSRIERA, MpErEE 2 Kk
LR, 2 HEE G IR(E1AFE 1B).

& AR5 (1) 40 i 0 B 338 5 35 e b, 293 R e K
WS TR H 2 AR PL-P3AR A 3 5 0 5 A
P, Bani sl m (B 1CRE 1D), 7% ZP7AR I T 46
¥, KEIIHENAE. #Pl. P3. PTAUMEFAIREF
A K i ZE T A A RIS A KA 0T, BT 1~2
TN 20 it A K BT AR B, 3~6 TR A 4 it A K 1 X 4
AN, 7T~8 K N4 A K & IH(E2AFTE]2B).
P1. P3fXMEFFIREF LLP7AXAE K A% I 8 4F, B o
%, MP3RLLPIAR IR 40 ff 55 /b, Jir DL — i FHP3AX
A R T TR 2
2.2 RPGCsEKITARIME

TE B R NS, SR B HIE R R E
ARo PGCsZe it — 5 I ] i 44 40 35 %, 48 Jf 5 48
HLIR, ] R s N 4], k22 NPGCsAH BT %
W 51 1 SR A2 R T, 200 o AT P S 300 A 4 i ) ) T
brd. BRI — WG, PGCsHTih 7 243451, ik
T RO 4R (41, 40 i (4] S BR AN, Rt T 57 )2
AK(E3BA).

Bl TR A B () B ¥ FE < PP e B ) e 3R
2 EAT A, R4 e vx s T —R(EI3B),
ERIERIERE /DN, BAHAEAREERIEA, i

=1 5495
Table 1 The primer sequence

EIEZER S ElEZIEg ]l P HEE (bp)
Primer Sequence of primer Amplified length (bp)
Oct-4 Forward primer: 5'-GAT CAA GCA GTG ACT ATT CGC A-3' 1
(AJ251914) Forward primer: 5'-AGG CAC CTC AGT TTG AAT GCA TG-3'

Forward primer: 5'-GGA GCC AAA CGG GTC ATC ATC TC-3'
GAPDH 233

Forward primer: 5'-GAG GGG CCA TCC ACA GTC TTC T-3'
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TR, BN, HAS 40 A v
W 55 534k o
23 WMBERESAKP)RESER

BRI ATAKPY (L S 5w . Yot g J 2 BH 1,
RV G R AT B AR, TR 2 SR T (A BR Fy (o (B14).
2.4 RT-PCRA&MLER

K HRT-PCRAT I 1 2K 7344 B 40 2 7 Oct-4 %5
BRI 1) B4 O, 45 B Wow, 338 5 A D B Ocr-455 [
N S FE R R IE(ES) .
2.5 MEF. REFHM{EM AR ZEENIEFREXN &
PGCsHIEZNa

GaPGCs A3 LA T /NBR U iR e 2T 24 41 g
PL2x10% 4x10%. 6x10%. 8x10*K) 25 Ji i Ji, () 17 35
B L, it iTa. by c=4HiRK, FY4 LA E
HEFL. £F24 W ZPGCsA: KAH WL It 3% F AT
FRAETE IR AN EG RS HEE O, BE9296 h, %
&2 x10* FIMEF A 77 2 (1) FERVE TF U6 il %
R 97120 h, %5 N2x10*F14x 10*MEF 3% 2 _E 1)
EVEITHE S04k, 35 B 2% 104 F14x 10* Y REFAI 72 2 |
VR LT R . 7597144 h, MEFTAE 7% )2 4%
A ETEUE A, 25 BE N6x10°HI8x 10 IREF/AF: 2 |
AR I 46 50 4k, % % N8 x10* IREFIA 37 2 L1

100_;&11

Ar B FRSRI) BRI RRET 4L B: 1575 R H SR AT s C: P RUIEIR T 4E AL, D: P3ACSIENG 2T L4 -
A: the MEF cultured for five days; B: the REF cultured for five days; C: the third generation of MEF; D: the third generation of REF.
Bl MR REEBR LA LERERTS

BT T B N i

FIFp R IR R [F— R FRE ). AR %5 B T
LEVEANB K2, K3, fEMEF_L 15724 hief, 555
TE% 5 E VRN 2 RN . BE 9748 hibf,
B FRAE % 210 BT AN B S 8 7R R A =
NEE FREE N ETEE. BEIRT72 hi, Bi 3R
T2 B 92> 10° F AR VA AN B 5 55 97 16 2% 1 R4 10°
FHEEE N ZE R AR, BRI N6%100 1
EVEAN B B FR A0 % B N8x10° L R IE AN B =+
NEE, R FRE % N4 10° RN S B 951
HEN6x10* AR AN HE e W35 . KR FR96 hitt,
BE FRAEH FER6x10° E ISR T AN E S 55 7R A oA =
NEE FIERENERTE. KEIR120 Wi, 5%
T % FE 610 b R V& AN B 5 35 97 18 Hoth =A%
¥ BB BZER T . fEREF LR 9524 hitt, 5%
FRAE % FEN2x10° E AT AN B S 8 9 10 HoAh =
W L EEAN B E R R, K 9R48 hih, BEFRA1E
R N2x10* B AR TEAN B R IR AR 5 4% 10° |
MIEEVE N ZE AR R, B IR IE 3 oN6x10% L 4E
TN B B IR AE % ONSx10° B IR AN E 7R
0, BRIRIE S NAx10° TR S B IR
FE6x10° FEVE AN E R W . 55 FRT72 hit, KE

100 um

Fig.1 The morphology of MEF and REF
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Culture time (d) Culture time (d)

A:P1. P3. PTARIMIG T4t K Hh 26; B: P1. P3. PTARARIRIA LT 4 4t /B A T 22
A: growth curves of P1. P3. P7 MEF; B: growth curves of P1. P3. P7 REF.
B2 MR RERIERRTLE LIS Kihk
Fig.2 Growth curves of P1, P3, P7 MEF and REF

A: JFARUHARVE; B: A AUS AR 4295
A: primary cell colony; B: the larger cell colony.
E3 ppEERTS
Fig.3 The morphology of cell colony

B4 AKPHEFAM
Fig.4 AKP staining positive
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M 1 2 3

2000 bp

1 000 bp
750 bp
500 bp

250 bp

100 bp

M: DNA Maker DL 2000; 1: Oct-44" 547 4); 2: GAPDHY 3 7=4); 3: PN HE
M: DNA Maker DL 2000; 1: fragment of Oct-4; 2: fragment of GAPDH, 3: negative control.
ES5 Oct-4. GAPDHERE ;R PCRY 14k
Fig.5 PCR amplication results of Oct-4, GAPDH

&2 PGCstEFRTAEEERAFREAEBRINEEN B SHREEMEF)
Table 2 The number of PGCs colonies that culture with different densities and the standard deviation (MEF)

. X TG
HiFrit1a] (h)
Y The average number of colony
Incubation time (h)
2x10* 4x10* 6x10* 8x10*
24 0=0° 0.074+0.262° 0.037+0.189" 0+0°
48 0.333+0.471° 0.630+0.777* 0.926+0.539* 0.704+0.808"
72 0.630+0.618" 0.963+0.693" 1.481+0.569° 1.148+0.705*
96 0.704+0.597° 1.037+0.637° 1.741+0.438° 1.259+0.583"
120 0.704+0.597¢ 1.037+0.637° 1.741+0.438° 1.259+0.583"

BEATHAR 5 A A 7 BER R 2 R R B35 (P>0.05), ANFVNG 7R 308 2 57 B35 (P<0.05).
The same letter in the same row means no significant differences (P>0.05), different letter in the same row means significant differences (P<0.05).

&®3 PGCstEF TARIEERFEMHMHEZEN B SIREEREF)
Table 3 The number of PGCs colonies that culture with different densities and the standard deviation (REF)

N FIERE N
F5 750 [ (h)
Y The average number of colony
Incubation time (h)
2x10* 4x10* 6x10* 8x10*

24 0+0° 0.037+0.189° 0.148+0.355" 0.111£0.314*
48 0.333+0.471° 0.704+0.597° 1.148+0.590° 0.889+0.628"
72 0.667+0.471¢ 1.074+0.539¢ 1.81540.669* 1.407+0.562°
96 0.815+0.388¢ 1.370+0.483° 2.407+0.624* 1.556+0.567°
120 0.815+0.388° 1.370+0.483" 2.481+0.631° 1.593+0.491°

BHTHER JE A F R R 2 B AR R (P>0.05), NFEVNG FRE 7R 2 5 1% (P<0.05).

The same letter in the same row means no significant differences (P>0.05), different letter in the same row means significant differences (P<0.05).
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Table 4 The comparison of the number of PGCs colonies that culture on MEF and REF
AT
eI EEESIER '

The average number of colony

Incubation time (h) Feeder layer type

2x10* 4x10° 6x10* 8X10*
MEF 040 0.074+0.262* 0.037+0.189* 0+0°
# REF 0+0 0.037+0.189* 0.148+0.355* 0.111+0.314*
48 MEF 0.333+0.471° 0.630+0.777* 0.926+0.539* 0.704+0.808"
REF 0.333+0.471° 0.704+0.597" 1.148+0.590° 0.889+0.628"
MEF 0.630+0.618" 0.963+0.693" 1.481+0.569° 1.148+0.705*
7 REF 0.667+0.471° 1.074+0.539° 1.815+0.669" 1.407+0.562°
MEF 0.704+0.597* 1.037+0.637° 1.741+0.438" 1.259+0.583"
% REF 0.815+0.388" 1.370+0.483" 2.407+0.624° 1.556+0.567*
120 MEF 0.704+0.597* 1.037+0.637° 1.741+0.438" 1.259+0.583"
REF 0.815+0.388" 1.370+0.483" 2.481+0.631° 1.593+0.491°

) — 35 75 I () 55 5 508 Ji5 A [F] 2 FER IR 22 AN B35 (P>0.05), A RIZING FRER IR 7 5 .35 (P<0.05)

The same letter in the same row means no significant differences in same culture time (P>0.05), different letter in the same row means significant

differences (P<0.05).

FRAE S B F VR N E R IR . K57796 hit,
BEFRAE 5 EN6x10° B AR I /N B S B R AR HoAh =
MR EEENBE R BE . J9R120 hi, 5555
152 FER6x10° BB TE AN 25 35 F 48 HoAth =A%
FE FREFE AN E R B

#8575 FMEFMIREF_L 18 87 N S EXT b
R[5 4, 55T 25 5 N2x10° b (1) P L S5 75 A
SRR E . HEFERE N6 hy 120 hitf, B335 T
HERA<10' LA ERE AN E R B E . LR
A 996 hy 120 hitt, 5595 T 25 5 6x10* F P2
LR ERTE . URFRNE 120 hif, JEFRT
RENSx10* AR M E R B E .

3 g

H A3 &) 11 97 2 &MEF, [K UM 77
. 5 T & 1 BN T 40 B s 9% ik B
T 3% 2 4 U2, StojkovicZE IR Lai 2% 3% i
B ) 3% T2 40 L 0T JFG 2R ) A R M DA RO - 4
A KB FEE BT IR AR % . Matsui 5P 7t %
B, [ Y5 )8 6 ) LT 4 200 PR BT RS 4L P A A 8% 97 2%
5 PGCIEAR N A K IR S o2 . AT 9 45
R EIOR, RPGCsHz #4175 FIREF | 5% (1) 77 7% |2 L1,
HAERHE. FRAREARFER S CARZS I 5], ¥
T EeFh FMEF AR, X 0T 2 R A R 96 1 7%
JZ BT I 3R 35 5 PGCs7E AR P R B ISR 58 A0 40 B
o

PGCsE K MAEAR, — Mo T TAARFIER B
LF YA — A A AE AR B, A LT &, T AR
(177 B L0, AR SR R T F T AR, EPALAR+
TH AR 5 =X, T 3 T E 28 VH A 0 Y A A B
SrEWET R, S — e R b L A A,
SEHEIE I FRBREEIOT, TLE IR REE.
PGCsHE % A& KEMA TR )2 I, fE PRI TS 1 i 72 o,
AN 36E G (1) 2 [R) I P R 21— 38 0 1 7 J2 DA S A 4 (1)
A Jiz, T IR B4t 22 B R CHI AL B, R IR T
— B B, AT B8 20 B VA 1 s A7 T 1) 5
), s R P& AR AR I B AR AR 2 .

T 3% )2 2 FE X PGCs I A K B HE A — 52 IR 2,
b R R /N, AN RE T R 7R R R,
FRIZ TR i e B A KR 7 LLEPGCs 3 il 2 A
ARSI 4ERe . 1A 3R 2% B RE, 5/ A4 Ik
" 2 e R R, 2 BRI 3R 2 0 0P, B
TE A KB 2 v e A AR = P H 2 52 A PG Cs 1 A2
Ko ABFF LR TR, HPp R % FE N2x10*H14x10*
137 E EIPGCs L2 P 7E 6> 10*F18x 10* L FIT JEZ R 1)
ERVRBE D, AR P {E6x10°H18%10* 1)
TR BRI ZE AR, (H8x10* LR LT
6x10* L5,

KGRV T A FF0E . 25 B 1A 77 2 X PGCs
EEVETERIR  B T YH i &S 2 SR . AKP YA
RT-PCRA . M PGCsT-MEF. REFJT il A [7] %
FEAFRZ, LR 4R (DI 14~18 KR E G 24
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AT ) B 8 77 HUPGCs; (2)PGCsHEEFI T 2% N
6x10* 1A FR 2 LI EVE AN SRIE AR, HA
Gy oy A, BRI IR R R (3) RPGCs e 3
J& 96> 10* (I REF [A] 5 1) 7% /= b be 4 dh 1 %5 FE 7] O
6x10*[FIMEF 3% )2 LR U SR N CE 2, TR
Bir, HEAR G ok,

10
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