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FE N TUIF Sry SRR L, R siRNA FEARAE Sry FEHPUER, 0T T H2D0ER Sry JER AR A e tE 41, BEAT
B NN B Sry JEPRI) R SR TE A% R 1B K S JE N FLA% 1k 84k pSilencer 4.1-CMV neo vector, 43 LL/NR Sry SEBR R
AN SIRNA T8 84k pSilencer 4.1/Sry217 K pSilencer 4.1/8ry565, 33 R BKVE SHZo- 404 Tk 5 NI UR /N BN, T
UL UREE 11.5 K, B 11.5 dpc (days post coitum, PEAZJGRE) W IRAG, KA AT PCR V206 IR BGHEAT PRSI % e, % b I
PERIRNG R F ¥ 8 5 RT-PCR VAR Sry BRIk &, WA T-HFH . AN [ I ) B S R B Sry R DR 20K 2 1)
M. TR, T T ORI B ARSI T2 9.5 dpe, VRSN 20 wg, VESTHRBTRL pSilencer 4.1/Sry565 X Sry 2K (1)
IR L 85% Aiti. G W], siRNA A LA HIHIHETEIRNG Sry KL 1 21k

KiEIA  siRNA, Sry, ANERRG, SRR
FROES Q812

W L 3 W P kg it Y ek b SRY
(sex-determining region of the Y chromosome, SRY)
FEDIWE M. A Z IR SRY BRI AR 51
N B AR LB PV 52 BHL. K /N B Sry FE A
SN XXOHEPE /N B OF, T AL i) B A B AT
WFE R AR . T, IFRE B RE R
XU, SRY H: RV PUE A% O FE N, BA%
B RAH, RSB R AR R R AE .
i1 SRY FEDIAE IR A& 7 i fe rhad  ik, Ak
LUEST o b o %858 MR Sh Al L s R R ge, R
SRY BEDH (¥ 5B CATIE 20 AR5 5, (Hig 4 A1k
SRY [FHERERE B %0 oK, e T 2k DA i
P10 EAARLEE M AT 2. A AE b 5 T A 5T 1
A AERT PR R A ok B 5 DX S AR AR 23 H MK Sry
LRI BRI, SR ] siRNA BORVUER Sry £
SR EPRUIFMEENVIE S =

RNA T3 (RNA interference) $3 A& i 5t
YOBR 2 TR BE A% XL 1y fi] 5 A AN A T
REm 2. AH T/ B Sry BE DR 2608 AT R A
ARAFERIR K B R EPT B BT Sry HE )
RIBHA WA, FATHE T siRNA T3 80k,
TRV T A RDCER Sry BT 21 Je AN i@ A2

I, HE TSN R A, R VRS
Sry FEP IR IL TR T M. ABEFTEE R, 1 Sry %
PIZh RS, it DWF S B2k A LR
BOE T, A S 1R AT (K A ERT ST Sry B A
J AT E.
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111 SEUsh¥). fid e AR B & 5 F e ICR MfE
Bl HAEROR S B 2 B e i, 5 ) @ o /)
PZEATEE: JEIsS PMSG S U/ K, 48 h )5
WA R B HCG. M E 5 iz 101 &%,
12 h Jak A A, 2 L A e B R AT I 5L
EHHESS 18 h %824 0.5 dpc (days post coitum, PEAZ 5
KA.

1.1.2 kR A4, pSilencer 4.1-CMV neo AR H
Ambion A v; BMGERZ IR P A Eilg iz 4
MEARAGRAF G KA # DHSa 2 LA
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DELT . NRIERL Sry EF B RNA T35 5% . 891 -

113 T HEFS 3 2K/ . Trizol ik 714 H
Invitrogen A v s R BRGIE N DI . T4 %21 |
rTaq M H TaKaRa 2 wl; M - MLV ¥ 5% 5 g i
H Promega A A5 HER IR AG . BORHE RG]
FIE B bR RN AR PR A H.
1.2 7%
1.2.1 2 LSRR Sry FER D HE A siRNA T3
AR, R4 GenBank £ £ [/ Bl Sry & Xl mRNA
J¥ 41 (gi:6755760), X 2 ith X 8 77 41 ¥ vl IR
4 DNA XUHE, #2428 K KR RNA ¥ it ¥ ik
(www.ambion.com) $% ¥ v iU ) - $RFEAT o5, i i
BLAST 7041, #kiE 21 AN RE S v S IR 7
G ASEIG R T 2 NEEJEE, Al Sry217~
237, AAATATCAGCCTCATCGGAGG: Sry565~
585, AAGCAGCAGTTTCATGACCAC. & 1 Kk
AR sIRNA SEZ 17 Rk S FL T AMRE, 23 Dl /e 570 37
Wi 5| N BamH 1 A1 Hind T B VIR 55 . 4 10 5 4%
B P50 R . Sr217s, 5 GATCC ATATCAG-
CCTCATCGGAGG TTCAAGAGA CCTCCGATGA-
GGCTGATATTT A 3'; Sry237a, 5 AGCTT AA-
ATATCAGCCTCATCGGAGG TCTCTTGAA CCT-
CCGATGAGGCTGATAT G 3'; Sry565s, 5'GAT-
CC GCAGCAGTTTCATGACCAC TTCAAGAGA-
GTGGTCATGAAACTGCTGCTT A 3'; Sry585a,
5" AGCTT AAGCAGCAGTTTCATGACCAC TCT-
CTTGAA GTGGTCATGAAACTGCTGC G 3’ . ¥
Sry217s 55 Sry237a 1R & AL Bk 54
BamH 1 # Hind Il #§17) 1) pSilencer 4.1-CMV neo
WARIE R, Kk siRNA 3£ 1k 2% /& pSilencer4.
1/Sry217 5 ¥4 Sry565s 55 Sry585a A AR
1B k5 pSilencer 4.1-CMV neo 3 12 35 4 1% $2 #4 4
8RB pSilencerd.1/Sry565.
1.2.2 R E IS SN siRNA 235 kL. BEALEE
O 520 A s 556 H IR HUCAS ] siRNA 234 iU |
ANRIESF ] AN (RIS B AT Rk S, R] i
A2 A YIEXT AL, 43 )3 56 JEOSURE pSilencer
4.1-CMV neo 5 4= # E /K, F W50k v] DL K IA
siRNA, (HIZ AN IR A b AN fe, DAtk
AT DA g 23 AR B ) e
1.2.3  JIRIB B 4.

A MR 11.5 dpe BESURSEHUTE IR SR, ¥
J G Sk Ry - SRR DNA, HA B T
RNA FESORAEIR R 4°C R A7, LURE FRRTHE fU DNA
TEZ ML, XE PCR HEAT IR A P i % @ 9. 76 W] —

Eppendorf & H7 [m] I 7 39 % G (0 4k I 113 K& RN
PERF S0 Sry FEIN, 48 IL3 FEN S 5040 F
IL3-s, 5" GGGACTCCAAGCTTCAATCA 3’ ,
IL3-a, 5' TGGAGGAGGAAGAAAAGCAA 3'. §14
Sry FER G H P H W R Sry-sl, 5" TGGTCCC-
GTGGTGAGAGGC 3, Sry-al, 5" TATGTGAT-
GGCATGTGGGTTCC 3'.

P& F N 95°C 3 min, 94C 30s, 57C
30's, 72°C 1 min, 33 MFH, 72°C 8 min. 4™
WL 1.5% BB eI FE vk 41 .

1.2.4 RT-PCR Y& Sl Sry KL HRIE .

% Trizol W 7 Ui B T # AE 2 L RNA , 1%
4 R EE P REG , InN 1 ml Trizol i 71 7F
ML LS T A2 HK, 2 1.5 ml f) Eppendorf
b, UK EEE 10 min, I 200 wl G457, 21
V% 15 s Jo B EE S min 202, 4°C 12000 g &
> 15 min, H_EJZ7KAH T—81 ¥ Eppendorf 4517,
T 500 wl S A E, TR )G E 10 min, 4°C
12 000 g &0 10 min, FF Lif, P 1 ml(H)
75% LW G =T, 145 DEPC /K% f#. H
1% T JIg B 8 e Fo UKk AL DU RNA (42 O &, FFH]
AN 6 EE VI B RNA ¥R BE R 4 BF A 7E
260 nm KA G FEAE A 2 RNA FE S IR L,
DS L 5 S5 (1 R Hh A T e o

cDNA 5 —48E 6, H M-MLV & % 5% i
it RNA S #5500 cDNA. AR R QR B A
b E RNA 2 pg, oligo (dT);s 1 wg, HIA DEPC /K
%10 ul, PCR X _E 70°C %W 5 min, H3E B FIK
EAH, N Sx N g 5 wl, dNTP
(10 mmol/L) 125 pl, RNA fi§ 4 il 7 25 U,
M-MLV % # 5%l (200 U/ul) 1 wl, ] DEPC /K #b
2R 25 wl (BL BRI AEvK EaEAT) RGO
Ja BT PCR X LW, 42°C f£3E 60 min, 95C K
3% 10 min, 49143 cDNA P& T —20 C{R17.

BEASFE AR DL G % T3 cDNA 7R BT 1/10
AR, H/NE Sry BERIRE SR S 191G, RN
REFREAE R Sry JERI R IE 5. RT-PCR #4 Sry J

B %510 54 N . Sry-s2, 5" AGCTC-
TTACACTTTAAGTTTTGACTTC 3’ : Sry-a2, 5'

GCAGCTCTACTCCAGTCTTGCC 3. 4" 1 4 11 hy
95°C 3 min, 94°C 30's, 60°C 50s, 72°C 40's, 40
AMEIR, 72°C 8 min. [F I LA/ B-actin 3 FIAE
WS, SIWFH R B-actin-s, 5 AACCC-
TAAGGCCAACCGTG 3'; B-actin-a, 5' CAGGA-
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TTCCATACCCAAGAAGG 3’ . ¥ ¥ 41tk 95°C
3 min, 94°C 30s, 60°C 50s, 72°C 40s, 22 M
R, 72°C 8 min. § I WE 1.5% S IEHE R H vk
A .

2 ZEREQWR

21 MHIELEEER

IL3 FEDY 3% 7 Be K B2 544 bp, Sy &
PR B 296 bp, K B 1E 1) 4 e e if )L
PEA (B 1), %R S AT 3 AR 2 &
(B 1, WK 1~3), #fie W HEEIREG, 534h 2 AN
AT 544 bp — 45 (B L, WKGE 4, 5) i
MEPE R BG . DUAE BRUFDME B DNA 3739 25 R4 2 )
(B 1, ¥KiE 6, 7), &5FMEPEHLBIL 2 45345 544 bp Al
296 bp, MfEPEH AT 544 bp — 44 SRR % e 45
A2 AN RATTEAT T K5 R 1 2 5 s 56
iR, KA PCR %55 (W HE I IR it 55 E PR R iR
LR IEART A 101, HHIBEA—3.
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Fig. 1 Identification of sex of mouse embryos by PCR
Genomic DNA was extracted from mouse embryos at 11.5 dpc, and
0.1 pg DNA was used as template for PCR amplification. In male
embryos, a Sry gene was amplified (lane / ~3). In contrast, there is no
Sry gene amplified in female mouse embryos (lane 4 and 5). Lane 6
indicates the PCR results of adult male mouse while lane 7 represents

the PCR results of female.

22 AREEFEFIX Sry ERBFIIER

h T AR R 7 0 6 Sry JE G TP 808
AT T ME B 9.5 dpe 43 VT S siRNA 1K Jit ki
pSilencer4.1/Sry565 F1 pSilencer 4.1/Sry217 %%
30 wg,  FF LAV S ) A B A 21 2R 7K 41 R0 KT R
pSilencer 4.1-CMV neo 41 4% #i. 7€ 11.5 dpc
J R S s R, 6 VR Jif SR FH 21 i & PCR 2
AR & AN FLLH) Sry RNA [k & (B 2). kI,
9.5 dpe i I siRNA ik Jitki pSilencerd.1/Sry565,
AR N HEPERR L Sry FERIZRIA KT 52 21 {2 3 52 1)
(K1 2C), itk 55 A Sry FED 3R
RO RS 15%A 4. S siRNA K8 ik
pSilencer4.1/Sry217, Sry FEDN Kk & T FF 2] 50%
Jiti (K 2D). 1 9.5 dpe v 5 A2 B AR 7K 41 R0 G

& JFUkE pSilencer 4.1-CMV neo 4 Sry Kk mFEA—
B 24, B). 4iREW , siRNA XIEIGKR G L H
o Sry SRR UCERAVE A e ke R 1, & LA
pSilencer 4.1/Sry565 FMHI AR B8R, 7F )5 L5258
FATH % FE pSilencer 4.1/Sry565 Mt — A IHTAY.
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Fig. 2 [Effect of different siRNA expression vector on Sry
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silencing in male mouse embryos
Total RNA was extracted from 11.5 dpc male mouse embryos. RT-PCR
technique was used for determine the expression level of Sry. The results
are expressed as the x + s (n > 20). Physiological saline (4), pSilencer4.
1-CMV neo (B), pSilencer4.1/Sry565 (C) and pSilencer 4.1/Sry217 (D)
were injected in mouse by tail vein respectively. The two stars indicate

P <0.01 compared with the control.

23 AEESEEX Sry EETEER M

hy EEIEAN R : SF IF TRD 6 Sy DR A DT ER A H
AT 53 F M BL 8.5 dpes 9.5 dpe. 10.5 dpe vE 5t
siRNA KA ik pSilencer 4.1/Sry565, 7E 11.5 dpe
BURERG, AP E B PCR H AN & HEVE IR I Sry
RNA [k & (& 3). KILT 8.5 dpe 74, FASFH
JRIG Sry FERI RIS B ASK(E] 3 C, 45717 1~4).
9.5 dpc VESS, ANFEMNAG Sry JEFFRIA &2 2 035 5%
W (3D, 457k 1~4), Ea5 I RIS A
FH LG Sry 5 DA 3208 1) 40 ) 22 v 18 85% . 1 T
10.5 dpe ¥ Sry FER P FRIA A — e R s m (&
3E, 47 1~4). T 9.5 dpe J4 5 A= £ /K 2 sl i B
X FEFORE pSilencer 4.1-CMV neo 21 Sry #ik &3 A
—3, BHMBLEENY A (B34, B 3B, %
i 1~4). 5 BB siRNA IR IR & B i B Sry
B DR O BR A Y A7 AR S 0 IS ) AR 2, 1 9.5 dpe
TSN BOR Bt
2.4 siRNA JFEHFIET Sry R FTIEWE M

T 9.5 dpe, 4 I LAREBKAE S 04 5. 10,
20, 30. 40 pg siRNA i ki pSilencer 4.1/Sry565,
T 11.5 dpe B RAR, 58 & PCR VLN E HEE IR
5 Sry R I, FEGS AN & siRNA R4 i
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Fig. 3 Effect of RNA interference injected at different time
Total RNA was isolated from embryos 11.5 dpc RNA. 2 g of RNA was
reverse-transcribed into cDNA as described in Materials and methods.
The PCR products were resolved in 1.5% agarose and stained with
ethidium bromide. A and B indicated the expression of Sry RNA injected
with physiological saline and control vector pSilencer4.1-CMV neo.

C, D, FE represent the expression of Sry RNA injected with
pSilencer4.1/Sry565 at 8.5, 9.5, 10.5 dpc respectively; F is S-actin gene
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Fig. 4 Dose-dependent effect of siRNA expression plasmid
on the interfering efficiency of Sry in mouse embryos
pSilencer 4.1/Sry565 vector with 0 ~40 wg was injected in gestation
mouse by tail vein at 9.5 dpc. Expression level of Sry was determined by
RT-PCR at 11.5 dpc. The relative amount of Sry expression in mouse

without injection of siRNA expression vector was defined as 100%.
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PR FPE R 3 AR AE AR 2 FE I 2 5 T F
MR I R, SR Dh Rk R B AR IA R
Al RESs FEUHM PN R B 5. Sry JEITEYE N K&
B HE e R L, MR E
1B TF 6. Sry R IE J5 BRI el W 2] S0X9, FGF9,
DHH, 5 VNNI %L LU=, {3 Sry {EAE5H
AP &4 L pAY %) P B DR P AR AR BIUE 5, B0 i
PRI 425 (1) B AR LEL I AN 28, ARWFFUF ] RNA T
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g8 SR 3k — 20 ) B G R i D R A L B e T
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Sry FEPRILE /I B A P4 2 08 5 A7 AR 5 1) B T 4 S5
PE, M 10.5 dpe FFR, 11.5 dpe X2 =i, SR )5 &
HURNBE, 24 h JEAE TG40 DA H] siRNA
FEARUTER Sry FERI 45 250 () (e BE ki 28, BdT]
FEB T AN R I TR) 3 S0 R ROR R ILT /I B 9.5 dpe
TSR R B4y, M 8.5 dpe VES, AREEIG P Sry
SN RIS R WA K, 10.5 dpe VES) Sry FER Y
KIESZ B E R, K] siRNA X Sry
()9 SRR AT AR SR IR IS RO PR X B, siRNA
X Sry BRI TP AT RE S Sry ERIA I A% D)
I, Sry NZEIRNG 10.5 dpe BN T IR i £ ik,
7E 10.5 dpc VESIWTRERH T Sry RS H T &
(1) & 3 P DAL Ao 8 R e 22, i i 4.(8.5 dpe) ¥
S, RE sIRNA AR N A AR, K fgos 4 k¥
X} Sry FEDI 0 HIAE R . A, AT T ORAE
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Study on The RNA Interference of Sry in Mouse Embryos

ZHAO Jin-Hong?, DU Wei-Hua", DAO Er-Ji?, PEI Jie?, ZHANG Li®, LIN Xiu-Kun""
(VInstitute of Animal Science, The Chinese Academy of Agricultural Sciences, Beijing 100094, China,
ICollege of Animal Science and Medicine of Inner Mongolia A gricultural University, Huhhot 010018, China;
3China Northwest Sci-Tech University of Agriculture and Forestry, Yangling 712100, China)

Abstract In order to study the regulation mechanism of Sry in sex determination, the siRNA technique was
used to silence the Sry expression in mouse embryos. Two siRNA expression vectors were synthesized,
pSilencer4.1/Sry217 and pSilencer 4.1/Sry565. The siRNA expression vectors were injected into gestated mouse
through tail vein. The sex was identified by PCR, and the expression level of Sry gene was determined using
RT-PCR technique in the male mouse embryos at 11.5 dpc(days post coitum). The time- and dose -dependent
effects was studied. The results confirmed that one of the siRNA expression plasmids, pSilencer4.1/Sry565, could
inhibit the Sry gene expression significantly. Eighty-five percent inhibition was obtained when injecting 20 pg
siRNA vector at 9.5 dpc.
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