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Expressions of Bmp8a and Bmp8b in cultured
mouse granulosa cells
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Abstract This study was to analyze the expressions of Bmp8a and Bmp8b in cultured mouse granulosa cells, for
further understanding of the mechanism of follicular development. Twenty-one to twenty-three day-old female mice were
hypodermically injected with 101U of PMSG. After 48 hours, the bilateral ovaries were removed and the granulosa cells
were collected by piercing the ovarian follicles. The granulosa cells were seeded in cell culture plates in DMEM/F12
supplemented with 10% FBS. After 5 days, the cells were collected from the wells and total RNA was extracted. The
expressions of Bmp8a and Bmp8b were analyzed by RT-PCR and confirmed by sequencing. RT-PCR sequencing results
showed that in vitro cultured mouse granulosa cells generated BMP-8a transcript variant 2 and BMP-8b mRNA. And
BMP-8a transcript variant 1 mRNA was found to be absent. Our results showed that in vitro cultured mouse granulosa

cells could express BMP-8a transcript variant 2 and Bmp8b .
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L2 28 1 T 1k K I BmpSh BENAE 5. 5~7.5 d (IR
Jif e 3k L I BEAR HE D46 AR ZE AN M A T B s A |
WFFEw] LAt BmpSa Fl BmpSb F [H 7E /I L 1]
JRRG T  S2 RE A5 2R 3K L T Zhao 45 A RNA i
YoM R fE A5 B e 45 SR . BMP-8a Al BMP-
ShA/NRAE RGN A B RE ZXREEMMEM, AT
ST RE REMTFE LT %, BMP-8b
W] 2 5N RO G A 58 40 8 B 8 B, A
BMP-8a il BMP-8b 1 Al G 7 P 0 k& & " & # 1E
FH o 5158 ORL4H M7 T 1 36 P9 OB 20 R By
YA M 2z 0], W] 43 s 2 Bl 55 R A s M IR R B R ORI
FORUAE R R 7, 55 5 B 200 0 0 519 960 5 200 B 4 8 Y
L E . A RT-PCR W /¥ J7 i #F 5%
Bmp8a F1 Bm p8b H R 7E /R HMKs 57 /)N B U1 5L JBUkL 20
M IR B O BFERA T SR ORI K B A .

1 RS

1.1 e

ICR /pE BRI 3 A 5t 4 50 R 42 S s V) oK A
RAR ., 21~23 HIBMEME /N B S s | &, 2
b 1l AR PR IR B 2R (B 245 5 (2011) 110254565) 1t H
TR AR T B4R i (SH30370. 03) 1 A
Hyclone A &) (£ E), DMEM/F12(08-019) 4 H dt
S AR B R A PR A A dE A R (2 1
H13020650) F1 ¥ % 2 ([ 2 k7 H13020657) 1y [
b il 25 & W S AT A R A AL 0 SR &
(A3500) W H Promega /A | (3 E), Taq [if}
(DRO01A) Wy B TaKaRa 24w (H 4%) ;50 bp DNA
marker(Cat # MD108) , marker [[] (Cat # MD103)
W B RARAACEHE LD A RRA A .
1.2 RWHE
1.2.1 31493t

/N B FSHR ( follicle-stimulating hormone
receptor, BJ ¥g H| #% & 5% 14 ). LHR (luteinizing
hormone receptor, | 14 4 B & % /&) . BMP-8a
transcript variant 1 ,BMP-8a transcript variant 2 #l

BMP-8b ) mRNA J5 51 £ 4 [ 3¢ 6 [ 57 4= Py 8K

{2 & 7 .0 Chttp: / www. ncbi. nlm. nih. gov/,
NCBD f§ GenBank, BMP-8a transcript variant 2
1 BMP-8a transcript variant 1 AJ 4% X 55 1050-
1088 (/b T 39 M B GGTCAGTACCACAG-
TAGCCTGCTGCGACAGGTGGAGCGG, It 48 5
DX IR T BMP-8a 1 J8 24 K » 4 % X HL A% e 91
HIF . 51933 H NCBI ) Primer-BLAST 24 5¢
B I b BE A W HR A IR W) S
(KD, BX51WHEINET. 519 a2 Y H
17 WAL & T BMP-8a % 5 78 S R (14 78 5 [X 4, a-2
R BMP-8a transcript variant 1, P24 K &l
355 bpsa-2 NP1 BMP-8a transcript variant 2,
PR K E N 316 bp, 514 VI1-1 #1 V1-2 S BMP-8a
transcript variant 1 i) mRNA FA 55514, 519
V2 3 BMP-8a transcript variant 2 §J mRNA JF %)
SR/
1.2.2 @mesEdh

21~23 % i B ) METE TCR /) BB R 2
10 TU £ PMSG, 48 h J5 FIAS 85 40 £ 3k 5 i O i 3K
PR RURLAN M . 12 FL 40 0 1% 7% M AL 75 1 24 4 2
B S RAT 1 JOURL 20 i 1 B . B AN 100 FBS 1Yy
DMEM/F12 ¥ 5%, & R Mk R4y 100 TU/
mL, B FRIREE N 37 CL,5% CO,,95% 255,100 %
Xof M /DN BB S A0RE A M 85 3R 5 TR L 2 5 3
BRL14],
1.2.3 RT-PCR 2 5

/I B B R ABORL A0 i 3% 5% 5 d JE H Trizol 42 UL
RNAL RNA ¥ B J5 7 BV AT S 5% 5 o S e ik
FH 20 pL, RNA fb & # R 1.5 pg. HpHfE™
F#2 If Promega YLH B i#E1T. PCR RN &y 20
pL cDNA B &K 2 oL, 51k E R 0.1 nmol/
pls AR BRAE ™4 % B TakaRa BB 4T . [N
FEIFH 95 CAEPE 3 min—>94 CAEE 30 s—iB k 30
sFEAH 30 s—>AkLE AL 10 min, Hr 2 2 B 55 4
# ,FSHR 1 LHR B mRNA F 55| % # PCR X
28 MG E . BMP-8a il BMP-8b ) mRNA £ 41 5|4
B PCR % 32 18R, PCR MR -6 L. e TIBE
JE i EL YRS, 2Rl 1. 5 OB NS B RS L 70 VOHL R
60 min, YJHH K DNA J B, 5 U 5 iy 9% ¥
BN Ay, AL E R 3 K, IR 3 AT R
AL A% B E s BIPE X B PCR 48 5 7K AR
T cDNA iy,



110 O R R R 2013 4F %5 18 %

%1 /E mRNA F35I5|4

Table 1 Primers of mouse mRNA sequences

PR B /bp BRI/ C

H iy mRNA EIR/EA:S k7]l . .
Amplified Annealing
mRNA Primer name Primer sequence
fragment length temperature
FSHR F Forwoard 5'- ACTGTGCATTCAACGGAACC-3' 147 62.0

Reverse 5'- GGTTGGGCAGGGAATAGACC-3'

LHR L Forwoard 5'-ACCCGGTGCTTTTACAAACCT-3' 259 62.0
Reverse 5'-CGAGATTAGCGTCGTCCCATT-3'

BMP-8a transcript ~ V1-1 Forwoard 5'-TGGACTGGGTCATCGCCCCC-3’ 166 62.0

variant 1 Reverse 5'-TTCATCAGGTGCACCCCGCTC-3'

BMP-8a transcript ~ V1-2 Forwoard 5'-TGGAAACCGCGGATGGGCAC-3' 435 62.0

variant 1 Reverse 5'-TCCACCTGTCGCAGCAGGCTA-3'

BMP-8a transcript V2 Forwoard 5'-TGCCATCTTGCAGTCTCTGGTGC-3' 282 62.0

variant 2 Reverse 5'-AAGGGCCTCCCATTGCCCCT-3'

BMP-8a a-1 Forwoard 5'-TGTGGAAACCGCGGATGGGC-3' 149 62.0
Reverse 5'-TCAGTGGTCTCGCTGCCCGA-3’

BMP-8 a-2 Forwoard 5'-CAGGGCTACTCTGCCTATTA-3’ 316 B 355 62.0

-8a

Reverse 5'- GAAGGGTTTCCTGCCTCTGG-3'

BMP-8b b-1 Forwoard 5'-CCACGCCACTATGCAGGCCC-3' 360 67.5
Reverse 5'-GGCTACTGAGGTCACCAGGGTT-3'

BMP-Sh oo Forwoard 5'-CAACCACGCCACTATGCAGGC-3' 508 67.5

Reverse 5'-GCCTGAGCTCTACCCTGTGTTCC-3'

) RBES R 2 JH G Al 2% 240 e — S ZURE (B 1Ca) ) 5 2
R R 24 b R 40 M © 58 o3 R L D KA i Ot
2.1 /MNERIPEBK A MESMEFRIERI M R AR SR FE 4R 2 (B 1 (b)) L 3B 2% 40 i s 21
PRONEE IR /N BROOT S BRI AN . 2 h S AT U L ER A SR 5 d R AT A 12 41

R EE . R . =ML SR LNE i AhaiR A I AR SR EEOIR (B 1))

(a) PRSMEFRBRANE2 h (b) MRAMEF RN 224 h (c) AR R A S d
(a) Granulosa cells in vitro (b) Granulosa cells in vitro (c) Granulosa cells in vitro
cultured at 2 h cultured at 24 h cultured at 5 d

AL G, B, UK A0, C. Ze gl i sk 2H 2U6% | . A. oocyte, B. granulosa cell,C. fragment of tissue or hybrid cell.
1 f5hEEFR/INER P S BRI 40 B A9 2 4K ( X 400)

Fig. 1 Growth of in vitro cultured mouse granulosa cells( X400)
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WK Fshr 1 Lhr 568 B 2235 804 It 32
B5 SR 00N BRI S5 R50RE 240 L RE % 4 45 L 2 A L)
Ao RS RNA KWL B RNA FEfg . T F
LS (E 2(a)), /NEL FSHR #i1 LHR 1 mRNA
FEA G YL T B K ER Y, BRCR AR
(K 2(b). ()., /N FSHR 1y mRNA [ 5|¥ 11
PCR 7y £ J5¢ 1] g 2 Ak I 7 . 0 )3 K B8 4 147 bp.
¥ %1% NCBI [ Blast %44 #7» 5/ B FSHR 19

bp MI_E F G

H bp

mRNA 7 %A 100% 0 — B . /B LHR #)
mRNA 5515|419 PCR 77 ¥y 2 i 18] e 28 Ak ) 5
W25 Ryl BoK A 259 bp, J7 911 4 NCBI
Blast # {4 43 #, 5/ Bl LHR 9 mRNA J¥ 5] H
100 %0 By — B0 . I 0y 36 15 % 1 /1N BUBURE 41 i 8 1%
223k UL 48 i B 57 & FSHR F1 LHR, [ I 38 B it
J5 1 55 35 04 /I BRUBURE 4 i A8 4% 24 7 I 32 22 A= R )
fig, 7T F e gkl .

Ml 1

500 — e
W= =
3(5)8: = — 259 bp
530 — —147 bp -
3= =
96— —
(b) FSHR (¢) LHR
AB.C.E\F.G.L.J fl K & DVH AL LG BIPEXT IR, M1 2 50 bp marker,

A,B,C,E,F,G,I,] and K samples; D ,H and L negative control; M1 50 bp marker.
2 Fshr 0 Lhr BB 7245055 77 /0N 5R 9P 5 5040 40 A o B9 RT-PCR 43 47
Fig. 2 RT-PCR analysis of Fshr and Lhr gene in cultured mouse granulosa cells

2.2 RT-PCR Il B 3% B & S0 35 55 9 /)N R O &5 L
4 B 7] 335 BMP-8a transcript variant 2
RT-PCR Il /3 2% BH AR S0 355 35 19 70N BB 58 55087 240

0 7] 22 35 BMP-8a transcript variant 2, Ff %]k

Ml M2 E

(a) 5147a-1

(a) Primera—1

,

(b) 51¥pa-2
(b) Primera-2

B A 35 BMP-8 transcript variant 1, BMP-8a
mRNA JF5 5[4 a-1 fil a-2 ) RT-PCR 7= 4 i 7k &
Gral B 3 Ca), (b) fF 7n, BMP-8a transcript
variant 1 455 514 V1-1 #1 BMP-8a transcript

G H bp MIM2I J KL MNOP

(c) BV 1-1F15]HyV2

(¢) Primera V1-1 and Primer V2

A B.C.E.F I G AR =95 1.0 R K 514 VI-1 787 MUN O 514 V2 74D H I P Oy BIPEXE IR, M1 S 50 bp
marker; M2 5y marker [, A.B,C,E,F and G sample products;I,] and K sample products of primer VI1-1; M, N and O
sample products of primer V2;D,H and P negative control, M1 50 bp marker; M2 marker [I[.
B3 BmpSa B E 7 SME TR0/ R O ki 28 i B RT-PCR 5347
Fig. 3 RT-PCR analysis of Bmp8a gene in cultured mouse granulosa cells
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variant 2 BUEESF 519 V2 #) RT-PCR 7=9) s 3k & L
3(c), BMP-8a transcript variant 1 65554
VI1-2 WAREY 34 H ¥y, H Wy 00 L Ik 18 B
FIH

BMP-8a ) mRNA J#5]51 %) a-1 ¥ 3 T H K
JE ) (B 3Ca)) s HLBCA A s I X BEOR 97 3
HOH 1) DNA 28 Jie 18] i 2 4600 e, D 4 B2 Dy 149
bp, 512 NCBI ) Blast £ {347, 55 BMP-8a )
mRNA FH i —2 A 100% . BMP-8a ) mRNA
Feol 519 a2 B H R P4 1 2 > BMP-8a # 5t
78 S AR A A S DX T o 2 SR /) R B S8 0K 200 i () I
i BMP-8a transcript M BMP-8a
transcript variant 2,54 a-2 &P H 2 &0, 1 4
MeKRE S 355 bp. 1 445 K BE Ol 316 bp, BMP-8a
) mRNA F3151 9 a-2 HP-38 1 547 (& 3(b)) , B
P HEOR 938 ATk /)N Bl B9 58 J0R: 40 i A7 7T R A &
ik 2 FhEE B SRR 1A HH B DNA £ i [
Weali A Ry, I e K Dl 316 bp. 7 51 28 NCBI ()
Blast #4433 #r, 5 BMP-8a transcript variant 2 ff]
—FPEN 100% . M 3Ca) . (b) AT & Hi /I B 5 55
B 40 M HEE 2 38 BMP-8a transcript variant 2, {Hif
ANHET E & 75 ¢35 BMP-8a transcript variant 1, A

variant 1

MI M2 A B C D

(a) 5[#pb-1
(a) Primer b—1

—360 bp

W2 HF Wik it T BMP-8a transcript variant 1 f%F
251 V1-1 #1 V1-2 & BMP-8a transcript variant
2 RS54 V2, BMP-8a transcript variant 1 [
Fesald VI-1 [ VI-2 BORGeY 38 H =9, 519
VI-1 #y RT-PCR =¥ ik I A& 3 (o) 7 s BMP-
8a transcript variant 2 IJ¥F 51 V2 9 T HWY
KR ™9 (B 3Ce)) , HH A DNA 285 [l i 2k
Wy, WK B 282 bp, J¥ 5114 NCBI 1) Blast #%
{4371 » 5 BMP-8a transcript variant 2 f—2({ H
100%. M & 3 (b), (c) A & H: 1) BMP-8a
transcript variant 1 FYR 51 WAGEY 3 H 0724,
2)BMP-8a transcript variant 2 4S5l PP 7T
H 9. 3) £ & BMP-8a #% 578 5 X I 19 51 1 2
P18 BMP-8a transcript variant 2, L | 3 458U
WIRSh 15 7% 09 /08 B BR 5L 90K 20 i 7] 3% 3k BMP-8a
transcript variant 2, 3 %] 2 iF M| &N 3% 5 BMP-8a
transcript variant 1,
2.3 RT-PCR U Fr 3% BA {4 51 55 77 B9 /0y BR O 6 35 4
4H B °] % 3% Bmp8b

RT-PCR {75 2 B 4 71 55 5% 119 /70N B D10 55 50k 240
Mur] ik Bmp8b., BMP-8b ) mRNA J# 5154 b-1
Al b-2 ) RT-PCR 4 H ik |8 UL 1&] 4.

(b) 5147b-2
(b) Primer b-2

AB.C.E.Ffl G HEES: =9 .D A1 H R BH X} R . M1 & 50 bp marker; M2}y marker [II .
A,B,C,E,F and G sample products; D and H negative control; M1 50 bp marker; M2 marker [[.
4 Bmp8b B [F 7 5 E 55 B9 /0N BRI 5804 40 B o 9 RT-PCR 43 47
Fig. 4 RT-PCR analysis of Bmp8b gene in cultured mouse granulosa cells

BMP-8b f#§ mRNA J¥%51 5|4 b-1 Fl b-2 ¥4 i
T HBKER =Y (& 4, H A e, 28 [ xR
i, B4 b-1 P DNA 2858 815 4l Akl 5 .
FE KB R 360 bp., FE 51148 NCBI W 3 1 Blast 2443

¥r .5 BMP-8b () mRNA 55| —3PE K 100% ., 5
P b-2 P19 DNA 28 g [l die 2l Akl 0 5 B oy
508 bp, J¥ 4 4 NCBI ¥ 3} i) Blast 2 2 #r, 5
BMP-8b f#§ mRNA J# %1 — ¥ k 100%, BMP-8b
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) mRNA A5 %) b-1 F1 b-2 HEEYH i H /9 7™
Yy 1t B A 1 5% 14 /DN BRURURE 48 i RE 68 2235 Bm pSb
RN

3 3 i

3.1 BmpSa F1 Bmpsb 5 [ 75 /I B9 8 Bk 40
H Y Rk

Bmp8a HEF [ 2 4> 5 7% v AR I th T 7] 42 5
D) B e SRR S R T A 6 A R 3T R g 1Y
39MLHIR. 55 AN F EEARE. S AMTE/N R
SR AR e A A R A B
AR R AN B B R AR N AR 45 3 3R 3k BMP-8a
transcript variant 2, H B FE /DN BUE iR T 3@ 4 K& PR
#1315 BMP-8a transcript variant 111, RT-PCR {il]
Fr 2k W BLOORSLOW0ORL 40 ilg 2 3R ik BMP-8a
transcript variant 2, A # 5 BMP-8a transcript
variant 1, X 5 H fj BMP-8a 7E 4] X4 2R Z g
Z$3iKk BMP-8a transcript variant 2 [ & & 4H [6] .
BMP-8a 1) % 55 78 5 57 5 57 s A7 T B2 K DX 38, {H
H R AT 2 105 Y Ik 30 2 B a2 S DX sl 2 2 4] 52 Wil
BMP-8a K I fE . © Al BmpSa fis 3 1 5 74 nl fil J& e
FF 46 0B T KD NEL BinpSa I BmpSh I
DIFE e (o i b 58 2% 3 B L o 1 X 4 1) — B
1 TGE-B Ay 5 15 B 03 H e sy » 5 ] B3 [) K %A
FAM AR 53 2 B /0 B 09 SR AU 0 D A1 A8 4% (] B 5%
ik Bmp8a Fl Bmp8b K . Lattin 5§ F U5 53 #r
T BRI 1 /N 91 AN AN [) 2H 21 B 20 il 1 ik PR 26 0k
THH R BmpSa F1 Bmp8b 1 /1N BN £ b 1 15
T B T AR AR P B KF L L, BmpSa il
Bmp8b & [ AE /) BB 8 1Y 3% 0K & Al fE A s
Bmp8a 5§ Bmp8b K& P 7€ il | R IR R A
YRS 3k, fH Zhao 45 ] RNA BgOR§7 734 05 i R
Rl s AR T RE S BmpSa 5 Bmp8b TEAH 5 H 41
Rk R G
3.2 /NE BMP-8a 1 BMP-8b [ 4 I Ih ¢

BMP-8a af; BMP-8b nJ it #f /N R A 5 R 4 &
FUUBRERE MRS G AR SEER, KW
BMP-8a = BMP-8b 1R 7] fig 3= 22 %] /Iy B A4 1) 2 K
KEREEZMNIMEM. Ying 55 & 8l BMP-4 #i
BMP-8b [ 5k G 1E FHRE % 175 3 /) BUJ5E Ih A= 58 200 L 17
T s Zhao %3 of A T2 7= Bmp8h & €45 1y

/NEORBESE BMP-8b Xt/ BUKS F R ZE /2w, &
LAl 57 1) /N B AN [) 72 B2 1A ORG240 M e g o B8 &2
ANE 2 J RN BURRS 20 M 3% 58 AT 23 AL R A B R Y
B R S0 55 R LA /IS B RS I 40 B A B G 35 1Y BB
TR EOR 0 FE R WA F L X 2 A BF 5T R R W
BMP-8b S ki P4 /I B AR 5 5% S0 F0 A 5 48 if 1 K &
HRKRBEEIEN . BmpS8a F1 Bmp8h JHNTE L H
TR E UG b 0k, K W] BMP-8a #1 BMP-8b
XTHETE S AT RS kB W R EEER.
BMPs K& % Bmp2 . Bmp3 . Bmpd . Bmp6 . Bmp7
F Bmpl5 453 PR 7E /N BRLOP 5Lk 323K, 36 5%t o
WREREZEZMEN . AT E R R/ R P
SR 40 MO B8 % 2% 35 BmpSa F1 Bmp8b SN,
1. BMP-8a I BMP-8b 14| A ] 5 % /) 5L 14
PERR R B I & & RIEE B RHZMEM,
BMP-8a il BMP-8b ¥ 2y 73 4 8 1 5t » A bt /) B 51
U0 A 5 2ok 55 3 WA 14 7 25 k) B - 240 i R B 965 440
B A L 45 B ek B 0 W 0 O 25 e B S 0RE
A %) 3G 5 M B R 4y . /D B BMP-8a transcript
variant 2 Fl BMP-8b [ i Ji 2 1 2 8 ¥ 41 ) — otk
91 %0 . B FE B T B 1 — B0k 83 %0, 2 A Sk
TG AR | 5% % B, W5 78 BmpSa Fl BmpSb Kk
PRI oA 5 T ] — 3 R 1 5 o T 5 1 TR e 3k O A
1L SR B (A VR R 45 R TR AV FY S R el oAy
e S B SR AL R A

H i X} BmpS8a K1 Bmp8b Wy &k [ & ik F1 4= ¥
Ty fie i B 78R X b L AW 58 3R WA A BE 55 1 /D R
51 51 5067 40 if B 1% 3¢ 15 BMP-8a transcript variant
2 1 Bmp8b FEIA , 1 5 A ML 5 /0 BRL R S J00RE 20
i BmpS8a Fl Bmp8b K& K 1€ 4 9% G i1 i 119 3= 35
FERN A FRINBE A B T 5 3 — 20 b T A 0 L B
Yok & L,

& % x #

[1] Zhao G Q.Hogan B L. Evidence that mouse Bmp8a (Op2) and
Bmp8b are duplicated genes that play a role in spermatogenesis
and placental development[]]. Mech Dev,1996,57(2) :159-168
[2] Strausberg R L, Feingold E A, Grouse L. H, et al. Generation
and initial analysis of more than 15,000 full-length human and
mouse cDNA sequences[ ] ]. PNAS,2002,99(26):16899-16903
[3] Zhao G Q,Deng K, Labosky P A,et al. The gene encoding bone

morphogenetic protein 8B is required for the initiation and



114

O R R R

2013 4 25 18 %

(4]

(6]

(7]

(8]

9]

maintenance of spermatogenesis in the mouse[J]. Genes Dev,
1996,10(13) :1657-1669

Ozkaynak E, Schnegelsberg P N, Jin D F, et al. Osteogenic
protein-2. A new member of the transforming growth factor-
beta superfamily expressed early in embryogenesis[ ]J]. J Bio
Chem,1992,267(35) :25220-25227

Ying Y,Liu X M, Marble A, et al. Requirement of Bmp8b for
the generation of primordial germ cells in the mouse[J]. Mol
Endocrinol,2000,14(7) :1053-1063

Dil.eone R J, King J A, Storm E E, et al. The Bmp8 gene is
expressed in developing skeletal tissue and maps near the
Achondroplasia locus on mouse chromosome 4[ J]. Genomics,
1997,40(1) :196-198

Fajardo M, Liu C J, Egol K. Levels of expression for BMP-7
and several BMP antagonists may play an integral role in a
fracture nonunion: A pilot study[J]. Clin Orthop Relat Res,
2009,467(12) :3071-3078

Cho T J, Gerstenfeld L. C, Einhorn T A. Differential temporal
expression of members of the transforming growth factor beta
superfamily during murine fracture healing[ J]. ] Bone Miner
Res,2002,17(3):513-520

Kosa J P, Kis A, Bacsi K, et al. The protective role of bone
morphogenetic the

apoptosis on bone cells[J]. Bone,2011,48(5);1052-1057

protein-8 in glucocorticoid-induced

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Whittle A J, Carobbio S, Martins L, et al. BMP8B increases
brown adipose tissue thermogenesis through both central and
peripheral actions[]J]. Cell,2012,149(4) ;:871-885

Carninci P, Hayashizaki Y. High-efficiency full-length ¢cDNA
cloning[ J]. Meth Enzymol,1999,303:19-44

Ying Y, Qi X, Zhao G Q. Induction of primordial germ cells
from murine epiblasts by synergistic action of BMP4 and
BMPS8B signaling pathways[ J]. PNAS, 2001, 98 (14) . 7858-
7862
Shimasaki S, Moore R K, Otsuka F, et al. The bone
morphogenetic protein system in mammalian reproduction[ ]].
Endocr Rev,2004,25(1):72-101

EWF R A B 5T A5 /D RO SRR 4N A Y (A A B 3R LD
PHIE AR MBI R 24 B RBE 2. 2007, 35(8) < 11-14
Davila S,Froeling F E, Tan A, et al. New genetic associations
detected in a host response study to hepatitis B vaccine[ ] ].
Genes Immun,2010,11(3):232-238

Saito T,Ji G, Shinzawa H, et al. Genetic variations in humans
associated with differences in the course of hepatitis C[]].
Biochem Biophys Res Commun,2004,317(2) :335-341

Lattin J E,Schroder K,Su A I, et al. Expression analysis of G
Protein-Coupled macrophages [ ] J.

receptors in mouse

Immunome Res,2008(4) .5

ARG H . R &



