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[ Abstract] Objective To analyze the expression characteristics of SRPK2 (serine / arginine-rich protein specific
kinase 2 mRNA and its encoded protein products in mouse testis, and to reveal its molecular role during spermatogenesis.
Methods  Using semi-quantitative reverse transcription polymerase chain reaction (RT-PCR) and Western blotting to an-
alyze the expression of SRPK2 mRNA and its protein products in several mouse tissues. The stage-specific expression pat-
tern of SRPK2 mRNA in mouse testis was examined by real-time quantitative PCR. Immunohistochemical staining was ap-
plied to identify the SRPK2 protein distribution in mouse testicular seminiferous tubules and indirect immunofluorescence

staining was used to detect the subcellular localization of SRPK2 protein in spermatic cells. Results Semi-quantitative RT-
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PCR and Western blotting analysis revealed that SRPK2 was highly expressed in mice testis. Real-time quantitative PCR

analysis showed that SRPK2 mRINA was expressed abundantly at the stage of 5-and 8-week old mouse testes, suggesting that

SRPK2 gene has stage-specific expression patterns during mouse spermatogenesis. Immunohistochemical and indirect immu-

nofluorescence staining demonstrated that SRPK2 protein was located around the surface of elongated sperm nucleus.

Conclusions SRPK2 is highly expressed in mouse testis and has significant stage-specific expression characteristics with

distinct nuclear localization. These results indicate that SRPK2 may participate in precursor mRNA splicing during mouse

spermiogenesis. The molecular mechanism of SRPK2 is yet to be further studied.
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i1 & EAEE H 3 ( spermatogenesis-associated
protein 3, SPATA3 ) F& K2 3T 41 & I8 A9 52 AL SRR 5+
P AR FEIN [ A1 3 I 2 RS A B UIE 52 1% 3
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BB, AT %2k B AN AE B 1R T
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SEINTE 5 JEAN 8 JE e /N BLSE FL S b RS, AT
RES 5K T KB 5 W 7 40 e 69 22 25 iUE i
B2 PUNR spata3 #& K ¢cDNA 4= 4 2 175 15 i
KL, IR K Y A R T I B X2 58 45 R i 26 /]
FUEE AL cDNA SCJE 345 T 5 spata3 £7A7E A HAEH
1Y 22 2 R/ A 2 R B R 57 U 2 ( serine/ arginine-
rich protein specific kinase 2, SRPK2) , SRPK2 & [
J& T SRPK W 5 , R MR AL v 2 22 B FIKG
ZR K BT T8 H, T2 5 0 4 i N
mRNA BB T2, A 9080 % W] SRPK2 F
B2 HIRAVIE ST & S N (ENERi 1 E/ PN
ZBOET SRPK2 HIBE IS 4 e I AL 40, 16 52 L2
PR FRIBIF RS GE . i T IR ARDS SRPK2
FEAS T A AR R i AR L, 20 3 A mRNA HEE A
AT 4MH SRPK 75/ B ALE S ) Fe kA
N5 ST B S
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1 #R5HE

1.1 s

SPF 9% BALB/c HEPE/INER, 1 JEI S 10 2 K EE 2
~4 g2 Jilit 6 H AT 4 ~8 o33 AR 2 H A8
~12 g;5 JAIE 1 B IRE 17 ~20 ;8 2 B, ik
20 ~25 g, 4 1 VY BE B K 2% S0 5 3l o B R
[ SCXK (% )2009-0001 ], 4H ZUHUH T 11 7 = Bk K2
SR BN L S5 2 5E [ SYXK () 2003-0003 ]
I B S F FH B 3R JEI S5 T AT IR,
1.2 5|¥F35

5 SRPK2 g it 3% (A (36 [N % 5% 5. NM _
009274.2) J¥ F it 51 ¥, L iiE 51 % R 5'-GCTA-
CAGCACACCTGCAGACA-3", R iiF 51 ¥}y 5'-CA-
GAATGCGGTTCGAACAAATAG-3', ¥ 4 7= W K /Ny
87 bp, SLI LA B-actin N NS, EUFsI ¥k 5'-
CTATTGGCAACGAGCGGT-3', T Ui 51 ¥ K 5'-
GGTCTTTACGGATGTCAACG-3", " 14 7= ¥y K /N Ny
132 bp, FiR51Y¥IH TaKaRa 2 G
1.3 FEiKH

RNA 2B Trizol 57 A HT K & B H - In-
vitrogen 2% Al 424 HiFi-MMLV J %% 5537 & . PCR
7 & RIPA 240 . BCA & H & £ 1077 & | ECL
R Ry s By 20 A= R A BR A R =
SYBR® Premix Ex Taq™ 11 W [ 5 4E9 TR (K3 )
AR, BSA FHPA FHIE# LU 1L A Solarbio 2y
A7 /NPT B-actin HLE FEHLIR  SRPK2 it £
SEREHUAIA A Biorbyt 23 W], B i S Ak W il b i 1Y
WEEPT/NR 16 ISR 1eG AL T2 &M A
PR R, Cy3 Aric W B st —Hi i Jackson 24
AR 3 A e e 4l AR R & ok B R AR AR
NN
1.4 FEZ RT-PCR 7317 SRPK2 mRNA HJH A

FHEBLFIALFE 8 JE Y /DN B, T 0 |
JHF BB RN SE LA 2 TR, I AGE &
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Trizol 1277 $& B/ FRL A ZH 215 RNA, £ 52 515300t
T 0 B0 AR O s R K AR L B 2 g HEAT RT-
PCR Z0#7 , 4" B4 2584 . 94°C TIAE M 5 min ;94°C 5P
30 5,53°CiE K 30 s,72°C ZEH 45 s, 3L 30 MEHE,
[ DA LR B-actin fE A NS IR, RV A H 5,
2220 % BN ML FL UK A Hr R B 34 7=
1.5 Western blotting 347 SRPK2 EHE &K HLE
R RIEKFE

FHENLFAALFE 8 JEIIE T /N B, BRI JH ik
BN AR L SRR A, R BCA IR TR
HER, #8050 pg SR H#E1T SDS-PAGE HiJk 73
B, ZREIE B, 20 BILL/N T B-actin BT DT
A(1:1000) & bt SRPK2 £ i edik (1:100) K
—PT 4°C Ze38 i1, I H LA/ B HRP-1gG (1
5000) . L *FHif HRP-IgG (1: 5000) i —Ht, & iR 42
1 h, R ECL &G4, it BIO-RAD % R
BUGA AT S 5
1.6 3EEZE= PCR #ill SRPK2 mRNA KB & 45

SAEE T 2 3 5 Fi 8 i N BR S L4 21
24 RNA , % 554 18 cDNA L ffi Jl] SYBR®  Premix Ex
Taq™ [T {50 AT 5L 2 5 PCR KR, 20y >R B
WAL BEARE S R ST = A A T4, BLARY 18 2544
4 :95°C HHAEYE 10 min;95°C 15 5,57°C 1 min, 2k
1740 MER , BRI IR EE R, LUIE
SETCARRE Y 1S, RIS LU I B-actin 40N
Z M SRPK2 KL A4 AH X 2635 B 115 % AAC,
2%, D03 RS SR AL Uz IR i R Ik i S R L

EH1,
1.7 BEHARLYZLEER SRPK2 EHAE MG
INES R B 4 B RE L

B8 A M /NS ALLH S, 22 4 9 2R W
e A S R (JES wm) , #A T
SR AR Y 5 LR T e
LUA A R ABC 325, T infe dit SRPK2 £ i b
Uik (1:100)4CIB SN E LR, K HiEmEY &
PRICHIIL TR —HT(1:200) = EFEF 1 h, 0
ABC EA WG 37CIEMNIEE 30 min, % # DAB
W, R E Y (R BBk A T R G ) i
KB BB AR, 25 R DL A B
o A MY A, SCE R DL PBS OB —BifE
B XT HE B A SERR I T 3 IR,

1.8 BEERERAELEST SRPK2 EHELER
4 1 o i 0 48 B RE 4z
B8 JA U e /N BRE ALAL 218 T WA HY PBS

Hh PR g3 i RS /NS B e Dl O Ak R BT
(AR, BRSO wLik i, S iEB T, BRI %
PU SRPK2 £ 3a B /A (1:100) ,4°C iR & N HE o
&, HIE NN Cy3 Fric B9 Pt — Pt (1:400)37°C
JEE 2 h, FAPUEGRSE TN 20 WL & DAPL BT K
BRI, 37 BI7E SR AR MO0 B R T SR 45
Fo BRI EE 3 W, [FBFLL 1% BSA/PBS 1t
B —PuE R BT R

2 #HR

2.1 SRPK2 mRNA E/NREFMALAFHEEE
RT-PCR 4%

DI /INEL 7 FRAL gy o0 R B OB il 52
JU) 5 RNA AR AR AT % & RT-PCR ¥3 , 1%
P2 2% S RE W E IS FRL DK o0 B3 A5 R DLIET 1, AT UL
SRPK2 K mRNA 76/ RS2 AL 2L rp g 4 3 2%k
ﬁﬁ@%ﬂ,éﬁﬁdﬁﬁﬁﬁ, LA B-actin FLH P £ A=
YERZ IR T2 DR E N [ A 4 () AR A 3 368 1
(WK 2) , 455300 SRPK2 P mRNA 76/ B 22 4L
AU Y IR T A (e, U TE BRI 2 2 bl A
—E R B RIR T LAt 2 2 R 3K A X A 5 &
fan,

bp
1000€¢—

—» SRPK2

1000€¢—

— B-actin
TE:M. Marker; 1.0 2. 175 3. 5 4. 65 5. '8 6. i, 7. 5200,
Bl 1 SRPK2 HEPHNLE/NAFRHG RT-PCR 4554
Note. M. Marker; 1. Hheart; 2. Lliver; 3. Sspleen; 4. Bbrain;
5. Kkidney; 6. Llung; 7. Ttestis.
Fig.1 The RT-PCR analysis of SRPK2 in several or-

gan-tissues of BALB/c mice

2.2 Western blotting 73 #7 SRPK2 & B E/MNR A
FARBPEIFRIE

Western blotting 255 (& 3) i/~ H B9 47540 55
x 107, SR /NEAR—F, 2L 21X R Y BH
SRR R I ZURTE IR SRPK2 88 H FHPE 4%
A LA RH I T HL At 28 2 A I 381 2 3 B 7= ) 1
ik, Db B-actin EHARIBEAE RS I, FIHEER 5
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Tl 0os 2005 3000 4. 00 5. 6. il 7. L,

2 SRPK2 mRNA fEA[FZHZH A X ek
Note. 1. Heart; 2. Liver; 3. Spleen; 4. Brain; 5. Kidney; 6.
Lung; 7. Testis.

Fig.2 Relative expression of SRPK2 mRNA in dif-

ferent tissues of the mice
1 2 3 4

-

Brox ik dear 3 4 . 2= SRPK2/3-actin K= HCTE, H
HZe/R SRPK2 I 7EA LU A X ek &, i
AR R E A Lh SRPK2 A REEN
2. 613, B [T RN ik 41 40 R % R R 2RIk = BN
1.235 F 1. 038,
2.3 LAE= PCR #ill SRPK2 mRNA 7E/MRA
BEZEMEENALARHRIE

3 S E R PCR 43T SRPK2 mRNA 7EAN[A]
KRB U BN EALA L AT R R = (WLE 4)
2L 7R SRPK2 mRNA 3638 #3455
BOE RSN TE 3 /N ALH A RIBE R
L, AT DLAE 1 JEA 2 JRI /N BRSE AL i R TR 59, JR
GRS JEIRS RN 8 JEIS I SRPK2 114 &35 /K43
LR 3 R 2.6 F12.7 £,

6 7

— S — A ——  —  — —p N\1]-[}-3C1iN

W Lol 200F 300 4005 5.6 6. i 7. S8,
B 3 Western blotting ¥ SRPK2 £ H 7£ /N SRAS IR 41 2L ) 36 ik
Note. 1. Heart; 2. Liver; 3. Spleen; 4. Brain; 5. Kidney; 6. Lung; 7. Testis.

Fig.3 Expression of SRPK2 protein in different tissues by Western blotting
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SRR
Fig.4 Stage-specific expression of SRPK2 mRNA de-

tected by real-time quantitative PCR

2.4 EALSELN SRPK2 EREHBNE
Fh B 48 B E i

K5 Rt b e s i, v LUE 3] SRPK2 &
F FH AR 5 S A v (0 0k, £ 230 AR 76 VRS /NS Y

RIEAE T 20 00 100 200 B A X I G DR K R 20 i LA
Ko BT A 40 M A DL A 8 %) BHPE A 5 A7 7
2.5 EERBRLLEKTN SRPK2 ERELER
4 A mh 7Y T 28 B 7E L

I MBI f 5 2 e G 4 R K I SRPK2 2
AT ANREE DT, 45 R WLIE 6 FT7R . 7E 2 FhZ R 4n i
IRZAAFE R ALET o, 0] LA B 20 58O RRIE 17 SR-
PK2 25 1 HAERIE NS 40 B AZ B I 9 o7 B 3R 30 4 o
FURPHEAR =, JH At 40 A R U0 B & i) PHAE 25 €5 (B
D). M F BEWSH B F # SRPK2 & L (605 5
LA AR R I A R TR - A A R, I
SR LR

3 e

7L Sl K 1t 52 B — R G IR A T3 ] 14
T, AR S DR 10 A B R A RE P AR
HAT S 30 RAH IS SR 1, i th B RS2 2R %2
FARETT o ARG — e R O 14 O e L DR B s | 2R 28
ol RS HRAT AT RE MRS T 4 AN RE ST AUIE W 1Y
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Note. A. Ccellular localization of SRPK2 protein, hematoxylin staining; B. Ccellular localization of SRPK2 protein, No restained

with hematoxylin; C. Negative control.

Fig. 5

DAPI

" 1 %n

c 10um
10,

WA, C, E. DAPI4¢(4;B, D, F. H&H.,

Ee

Immunohistochemical staining of SRPK2 protein in seminiferous tubules of the mouse testis
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Note. :A, C, E. DAPI staining; B, D, F. The merge of DAPI and Cy3 staining.

Fig. 6

IR, TS BORS 5 A2 iR, 5 R MV Sh A
Ho PR, 20N TR Bl R R R IR /)N B A
CLZUESE , 50K 4 M A8 25 O AH G 1Y) B 28 58 P i
SR T O 1 A AR A5 AR AR S I, Bl
B FRCE >, X R FE T EALHE selenium
Atg7 | Iqcg, RNASE9 | PA-PLA1, CHDS | Taf71, Trf2 |

Localization of SRPK2 protein in spermatic cells by indirect immunofluorescence staining

KIF3A 2500 gl 26 3 [K 7E /) B 2 AL 41 41
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MEA AL RTINS 1 4B, DA K il 80K - 9 o A v
KAET RN, R, A& B0FNSE & 2800 356 IR IR
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AW FERE T AN AEZS B (8 2L Bl TAS 7 &
AT R B EAERE A RIS & X,

SPATA3 7EX T &AM R P HA S Lk LR A
U B B S B R AE , I Z IE R T 62 5 T R
TSI, DL SPATA3 i1, 8 i 7 £
ZAZFE AR i % 35453 T SRPK2, 4 SCHk R 3E , SR-
PK2 G REAS fi T0 FE AR 1R S0 1 22 2R R A ol
Rtk , TR 15 & 7 22 2/ R =R 2R (R BRR A
SR & M) MIE M., SR A& T RNA Z55H1H, fg
VR BN+ 5 50 BT B2, PR D 52 1 40 i A%
N mRNA FIA S BTN T, 5478 oM i mRNA | #F
M S P R R AR A VR F D IRk, TG AR Y SR
A REUE AL mRNA BLE, 44 1M 0 38 8 H YA
., H SR HEHAGHICHE M, T2 SRPK BifRfb I
TS R 22 TR A BR Z B0

SRPK Z %4345 SRPK1 #1 SRPK2 , Northern blot-
ting R B /R ZHEFEBZ LALLM A RKER
B I RS S SR A 24 38 SE R R W SR-
PK1 A E T/ B AL IORS /NS 2 Fh A= 6 40 i
P, H T SRPK2 25 A A 4 At 137 28 4 A UL A i 9
WIC KRR, LE A E i RT-PCR HIESE SRPK2
mRNA 7E 5204 21 K i 323K, Western blotting 45 5
iR SRPK2 B HIE 2 AL & F 5=, /BN
mRNA FIEE /K5 00E 7 H AL 78 & 45, 5
Ab A AR RS /N RS2 ILA SUR SR bA 8} i 2k
SEA E i PCR #1 T SRPK2 mRNA 4 [y BE 4 S
Fik, 45 FH] SRPK2 mRNA 76 5 F#H1 8 J& i
JINBRER AL HP 8 3R 7K S-Sz 8 v T Al B B, B R i
R FEAEN AT I RERE, 5 Mk
JNELER SRS /NVE R B B S 0 R RS 140
fil; 8 JE W I A 40% Y AR RS AR KBRS A
Bt S T E SRPK2 8 7R 4% 2 A RS 4 v 1
FENT, 1 —25 B e e AL NG 2 o e e AR T
HEARERIETEN , ML R ge s ] LIS
F 3| SRPK2 8 1 o7 78 MUK /NS P93 5 I 45 s 1)
KIEAE FAMAZERAL, I BAERIE R 7k
A KA, 454 1RSR B, GEH% 4 K SR-
PK2 mRNA 75/NEURS 7 & Az 1 i v 5L A B 558 %) 9 Bt
PSR IRARIE , SRPK2 & e/ NS F &5
FERE, FEAETRIEHE F4iMm .

A B BT B AT 3 R D REEE
WAHEBNTFBZ—, Zad s &3, /L SR-
PK2 J4H) 22 K% 751 5 SRPK1 AR H AL, Hik i

Xk 1Y 2 FE R Ah 25 5 SRPKI A5 77% 2 58 2 M [A)
(1 DRI, 3 TR A 3 BT A 4 ) ) Ak T B 7R
REf SR ARSI 2 A MRBER L, {3 SRPK2
W EAT SRPK1 ASAEAE I PR DX I« 2 56 AR i £
21 ~43 a2 A A T2 IR & 4R X, IKEE rh 826
287 ~405 i Z MR 7 5 b A 5 1R M LR K
RAFAAES D I T 3 R o B S AN
AL R A T2l AN 2 5 1R
2F I AR AR (R 3 ST BEAS AR R . sF, i IE
SRPK1 5 SRPK2 [f]ff £ S ALZH UK i %35, {H SR-
PK1 fA7E T Z2F ARG 4000, 1 SRPK2 R 277 T
TG T AN A AR A A, e B AS 4 Ak i
PG TR T E R mRNA SEABRAW S
A, R, 3 — B Bt mRNA Fi A (9 87 482 i 13 3h 3k
WG IR T 4% h BT 2 DR 1 10 A 2 B T R BT R AR
ANA] D BT S . R R R B AR AR AR A
BOE A RRS 40 b A i ) 60 ZFMEAZS ST
SRR ARG AR R Y SRR A2 e bk
SRPK BRI A fie S 5T 3T #e 44, 3 7] fig 5k
J& SRPK2 & F7E KA T 40 R 2 A7 78 10 3 T
FE, {HXETF SRPK2 7EHKE ¥ 41 i A2 S B i 7 v iy
BEARNE R B LM R i — 2L IR ABSE,
5 £ X
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