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[ Abstract | Objective To investigate the effect of Sox30 gene knockout on the proliferation of mouse
Leydig cells. Methods The pathological morphology of the testis of 10-week-old Sox30"*, Sox30”" and
Sox30”" mice was observed with HE staining. Immunohistochemical assay was adopted to detect the
expression level of 3B-HSD in the Leydig cells. The cell models of Sox30 gene overexpression and knockdown
were constructed by lentivirus infection and siRNA interference in TM3 cell line, respectively. On the basis of

these cell models, CCK-8 assay, flow cytometry, RT-qPCR and Western blotting were used to detect the cell
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survival rate, cell cycle distribution, and expression of cell cycle-related genes and proteins. The JASPAR

database was used to predict the binding sites of Sox30 protein in promoter region of cycle related genes.

Results Compared with Sox30"" and Sox30™" mice, HE staining indicated that the number of Leydig cells

were significantly increased, and immunohistochemical assay showed the expression of 3-HSD were increased

the Leydig cells in the testis tissue of Sox30”" mice. Compared with the blank vector group, Sox30

overexpression led to the decrease of cell count (P<0.05), cell cycle arrest in G1 phase( P<0.05), and

significantly decreased expression of CyclinD1 and Cdk2 at mRNA and protein levels ( P<0.05). On the

contrary, Sox30 knockdown resulted in opposite phenomena (P <0.05). JASPAR database predicted that

Sox30 may bind to the promoter of CyclinD1 and Cdk2. Conclusion Knockout of Sox30 induces abnormal

proliferation of Leydig cells in mice. CyclinD1 and Cdk2 may be important downstream targets of Sox30 gene

in the regulation of cell cycle in Leydig cells.
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PRIt , AR TRAH) FH i S0 A 248 1) Sox30 i A g
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L1 semshmmaniark A0 PR 4L T8
TR Sox30 FEFR/D Rsh A it PCR %52
Sox307"(Z Ay ) e /N BLA O I 11 S AR 3 R A
R15 Sox30" (A=) Sox307* (2447 ) Fl Sox307”
(4l G oA 2 /N, TM3 21y [ 3 1= ATCC 41
LR i AR T/ N BR SR JUE) BT, | R AT A,
BEAER, AR /)N B S AL R] J5T 400 A% 7 24 i S 3 B
TM3 4T 10% it 4 M35 1) DMEM 15532 3 5% &
T 37 C IR 70% ~80% , CO, W S%HI A IEIRAE
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1.2 F2H DMEM 1597 50l [ 3¢ [ Sigma
] A ML L Opti-MEM 15 3% 380 B 3¢ [E Gibeo 24
) ; GoScript™ ¥ % i F| & . 2 X GoTaq ® qPCR
GreenMaster Mix Il H 22 [E Promega 7\ 7 ; Cell Counting
Kit-8 \RIPA 3 [ 2L M . BCA 25 H ok B I 7€ 3050 &
(Mg AY) (SDS-PAGE # i e il 17 & . 40 i J&1 3 5 4
L AT & 2 A P B R R AT R
& Lipofectamin 2000 ¥y B 3 [E Invitrogen 2\ &, Cyclin
D1.Cdk2 HL ik ¥ g 3 Abcam /3 F]; B-actin,
GAPDH \Flag it X0l B [ F 1835 2 KA v 5 siRNA
W8 EiEEA T A TR B A1 FRZS 7 5 Sox30 i Rk %k
K PGMLV-6751 Wy 5 175 il A= U RHAT PR A v

1.2 F£%7ik

1.2.1 Sox30 H A /)N Bl 52 U ZH ZLIOME B By
Br SR PCR R EEE Sox30 gl /)s LAk R AL, 4
SEH LS A AR TSR E T 51 L3k
Lo J3 eI 10 J& I ) Sox30"" (BF A= #Y) | Sox30™
(A7) A Sox307 (4l i AL MEE /NS 5
JI5E 1 5T T Ak S8 2% 2/ BRUS TR A 5 U0 B 2 e ) e
INBR— N 52 HL, Boulin [ % i [ 5 , 2843 86 K 3%
WY RN O e DR R FUK AL S, E4T HE Bt
0, 002 BRI S A A/ B SE ALAH S B2 0%

&1 Sox30 mikr/NREEBLEE PCR i 18517 5

Gy AR J¥31(5'—3") FEC B /bp
—Z 5| Px
Sox30-KItF1 ~ GAAGTCACTACAACCAAATACTAC 650

Common En2-R  CCAACTGACCTTGGGCAAGAACAT
—551xt

Sox30-KItR2 GAAGTCATTGACAGCAGATCGAGTG

Sox30-H4SeqF  CAGAACATTTCTCTCCGGAAC o
=551t

Sox30-KItF2 GCAAGTCCTTAGAATTAGTTCAC .

Sox30-wtR1 CTATGCAGTTCATAAAAGCACCATC

1.2.2 Sox30 @[5 /Iy B 21 23 f g3 2 Ak s #
IR/ B S A W R, IS 220K, AT IR B
B, TN 3% XA K 5 Wk G 5, 3% BSA 3141,
—Pt 4 CWFF R, In—PuAH N R E 0 P = R T
50 min, DAB B4, FRANG YL, TR AR IR 15 WOR 1K
K BB, H e R R, R ORI R

1.2.3 189 BRI YL i HE Sox30 i FRik TM3 4 s 7Y

WA K BB TM3 LA 1. 0x10° A4/ L4
Tl 6 LA, 7 58 42 W BE 5 B 40 7 1% Sox30 i 3Rk
5 B B2 A HE Y 98 2 B R (MOT=20) ,37 C
FEF% 48 h, S T ik o8 AR AL AR SR R o RGN
B 72 h 5 RO 05 WS¢ A M 2 't 5 B B be )
TS 20 M S T RO
1.2.4  siRNA 5% Ju bt Sox30 i {1 41 il 455 44 1E
A Sox30 i ik TM3 i i fi AU LAl |, R F siRNA
W YRR Sox30 FIRANMIRIAY £ 41 M 15 5% 20
OV 4 1.2x10° ~ 1. 5% 10° A~/ FLI%F & 6 FLAT, it
il 20 pmol/ L ) siRNA AWk , S0 6 L /Y siRNA Jii
A 250 L Opti-MEM # 2 3t i 475 Fi B 6 pl ()
Lipofectamine2000 il A 250 wL Opti-MEM ks 57 3
BA i E 5 min; £ )5 % &% B Lipofectamine2000
Opti-MEM 5535 3 A &4 siRNA 1) Opti-MEM 3% 57
b BRRRIRA), IR E 20 min J5ANAREFRINL, 15 5%
6 h J5 B4 58 2 IR SR AR 2 97, 48 h S WA 4n i it
PTG QBCRRIN . si-Sox30 THLFH LK 2,

=2 siRNA FHF7I
AR JF31(5'—3")
1FE X 4%% . UUCUCCGAACGUGUCACGUTT

S0x30-NC
% M4 : ACGUGACACGUUCGGAGAATT
1F 4 : CCUACCUACUCUGUGGUAATT
siSox30-3 B
2 X4t : UUACCACAGAGUAGGUAGGTT
1F X 4% : CCUUUCAUCACCCUUACUUTT
siSox30-4

J U5 : AAGUAAGGGUGAUGAAAGGTT

1.2.5  CCK-8 23 Hr 21 o 4 5 TM3 4 il J2R Y 75
72 h 5, AR AT LA 3x10°/FL 3R T 96 FLAR , Sox30
TEFEIRAME M 2 4 : Vector (2528 ) ZH A1 Sox30 ( 1 2
iK) 4 5 Sox30 IR M43 2h Sox30-NC (B X R ) 4
siSox30-3( T4) 4. ot MiBEfS, 70T 0,24 .48
72 h HeGR A A5 i A XS 5E B CCK-8 15,37 CIEE
2 h, 7E B Ar A I E 450 nm P 4b O 2 FEAE
[D(450) ],

1.2.6 A6 41 it & 3 A5 1k B4 Ls 1. 0x10° ~
2.0x10° A~/ FLEER T 6 FLAR R, froe &M BE S, 1%
I BE SR IV 12 h )5, i SRaB AT Sox30 JE[H
48 h, IEER AN, F 75% B8 1) 2B F =20 C vk4H
P E AT 24 b, 43 BIAIA RNase A FIRAL N B2 (PL,
WAL RE ) ¥, 37 C LT E 30 min, 200 HJE KM
THUERZE AL, R F C6 It 4 HfL AR 48 A DNA 55 4
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AL AR EAZE R Flowdo 7. 6. 1ERIEEA T30
1.2.7 JE mRNA AP IE A0k
Kk 3] 80% ~90% , A M FE A i 3k TRIzol B WK 78 57
ZURUARIBCS RNA fdf T 52 Hb ] W 235601 B2 A &
RNA FEA Y B B 4l o i T GoSeript™ 33 % 5%
& R & U B R P BRI 2 peg bR
RNA 4730054 5 5 i cDNA, T--20 CARIRORAF. fi
JH 2xGoTaq® qPCR GreenMaster Mix #£47 RT-qPCR i,
5, 51VIF AN AR 3, RV - O1 DMERR, i
P95 °C,40 s; @3k 45 DGR, AL 1E: 95 C,40 5558
k160 °C,40 s; JEMH .72 °C,50 ;372 °C,5 min, &4
FEdh 3 N AL, L GAPDH S N2, 3R JH M X & 2
27 M BRI T 4T

R®3 LRXEHXEEPCRIIYFIS=YKE
A JFF(5'—3") P/ bp

1E 1] : CCCATTCCACACTCACACGTCTA
Sox30 130
J2 [ : AACCAAGACATTCTGGCATTGAACT

Cendl 1E 1] : GCGTACCCTGACACCAATCTC 04
cn
JZ 1] : ACTTGAAGTAAGATACGGAGGGC

Conel 1E 1] : CCGTCTTGAATTGGGGCAATA 167
cne
J [i] : GAGCTTATAGACTTCGCACACC

1E 1] : CTCTCACGGGCATTCCTCTTC
Cdk2 133
S [1] : CCCTCTGCATTGATAAGCAGG

Cdka 1E11] : AAGGTCACCCTAGTGTTTGAGC 1o
C
JZ 1] : CCGCTTAGAAACTGACGCATTAG

Cdk6 117 : TGGACATCATTGGACTCCCAG o4
JZ 1] : TCGATGGGTTGAGCAGATTTG

1E1] : AGGTCGGTGTGAACGHGATTTG
GAPDH 123
JZ 1] : TGTAGACCATGTAGTTGAGGTCA

1.2.8 Western blot ¥l i Fik 8 T Sox30 it
48 h Ji5 AR A A, 580 BRI BT, TR IR
BCA 25 P B2 I 7 1) & (3 B0 ) 58 B 5 20 R 7
SR E R, B E RS T -20 C A7, #& SDS-
PAGE I JG BRI REA 60 ng dEATHLIKG , #4685
PVDF J5%,3%BSA B4 1 h, 535 in A A ) s B L il )
UK YA B-actin A Flag H44 ; Sk I8 CyclinD1  Cdk2
PSS, THEIR b 4 CARIRE R, 2RI E 301 h, &
IR A WS B R 1 RSB I E Rt B Sl . LA
B-actin Y, GAPDH "AINSHE [, & H & @ it Image J
AT oM

1.2.9 JASPAR ¥l fitil]  fE NCBI # A H 4%
K4 R R “ CyelinD1” | “Cdk2” , ¥ Fh R “ /N (INF
O 7 RG] H AR BE S50 . FIRr ey

sty In), DA R 5 B3 2 000 bp & T i 100 bp
SRR o 7 IR R e 1R s FIX k. £
JASPAR H#i i R R 3 S R - 44 Bk R Sox30” , 4y il
HONRONER) 7 1535 Sox30 H sk 1413, WHE
3T E{Eh 80% , 4 NCBI Hr 345 () CyclinD1  Cdk2 fy
Ji B F K IB 751 5 A JASPAR Fil &+, 1531 Sox30
5j CyclinD1 ,Cdk2 A] GBS 1 o
1.3 S%itFEam

K FH SPSS 25. 0 Gt 2R E 47 43 Bt , W4 ] L 3%
K ¢ K5, Z2 4 18] L AR P B 2 25 00 A, R g K
#E «=0.05,

2 %R

2.1 Sox30 AR E kDAL RETLER

— S S5 Y A R Sox30 SR RG],
=551 B R ). RS PCR 25 384 € /) Bl Ak
AL Y —5 S5 R WY ™Y, =551
AT S8 A Sox30™ T (BFLERY) 4 =X 5 14
I 5 3 7= P, 4558 Ol Sox307T (&5 ;51
— IR YR T =S g RS ek S
g Sox307 (Al G g ), LRI 1 TR REA 6,
7.8 Y5 K Sox30™ (HFAEAL) s REA 1,49 SEh
Sox307 (4l A B R ) s FEA 2.3.5 %55E hy Sox3077
(G,

551

=551

(S}
w
~
[
[o)}
-
©
=)

1~9: A¥ AL

1 Sox30 S/ NRERBEELER

2.2 Sox30 Fa D REFEHLALRELEAZNNE R
o e ¥ 35 5T

R 300 R A A B R T Sox30 BEER /N X
10 JEl % Sox30 mli/N B LA 317 HE Je o, df it
e AR TR B A 2 W, & B Sox30™" (B4
) F1 Sox307" (24 AL /N B AL 2L i 40K 45 T2
BHOUE BT BT, ih AR 42 AL 5T 40 53 A
Y5, ARS8 S K RRE 5 1 Sox307 (4G
A N E AL MM AR EHENATAR,
A T LA FEAEAS T, S8 AL ) 5T 40 A & P
HAE(E 2) .
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2.3 Sox30 &k R B A T tm B S 9E LRAL B UK, 255 8K, 5 Sox30™" (HEFA: L) Fll Sox307
T WG Sox30 M EFRG /N B ILE RIS (Je A M E, Sox307 T (LA B R ) /N RSB ALLL 4

FUA ks, 0 SE U IA) B4 B e S e AR 8 1 3B~ vhakak 3B-HSD Ay 2 JLIR] B 4 i 1§ £, ik — 2Bk 5

HSD Xf 10 Jil i Sox30 @B/ A S2 LA U AT e Sox30 J PRI AR F5 52 L 1H) BT 40 i 7 5 (&1 3)

iz N o mam S RO

x200

Fr sk R BB R R T b S & IR 3K MR
% 2 HE W2 EEEE/NRE N8 REamIER ST

Ry Sitl

x100

%200

F kT BB S fb 3p-HSD Mt & R 3
B3 ®mEALEENE Sox30 F/NREAERAMEERRIEZEH 38-HSD Tk
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2.4 Sox30 it & ik TM3 4m AL 7Y 6 My 3 VA B 38 54
EORAG)
2.4.1 Sox30 jF ik TM3 4 Aok Al fit 4 7 HT
HE— LRI Sox30 FRR AT /)N B S2 HLTR] 5T 40 i3 7
R e, ) A A /0N GRS SHL ) J5T 40 f R TM3 4 4t
Sox30 i KB AN AEL AL, Ik H] RT-qPCR X} Sox30 J
) mRNA SRR A TR, 7EAEE Sox30 JE A4k
iR B, b M B MG WE BN, 5
Vector 14 Eb, Sox30 i 2% 35 41 40 A % & AH X ek 2>
(Bl 4A), RT-qPCR 45 R /R, 5 Vector 41 b %42,
Sox30 2 fY 41 it Sox30 3 3k B @ 1 25 ( P<0.01,
& 4B) ; [F]H}, Western blot £ 25 3 7R , Ho 8K KK
5H mRNA FRikKF—F (K 4C.D) , BEHRH 2E

Vector

5 St

T Sox30 F P ARSI 2 3k 4 M A Y, I 0T F IS 22
2.4.2 Sox30 3t Fak X TM3 2 fu 3 5 A1 ] 2 19 52 il

T IR Sox30 i Rk AN AY, R ] CCK-8 Xf
MBI UEA T RE B AT 5 X IR AL AR L, 45 SR R Bl
G I TR] 3 1, Sox30 ik 2 34 2H 4 i A7 1% 38 B 1 P A1
(P<0.05, 5A) , #2/R Sox30 32 &3k AT LA il 52 Ju[a]
AN RE T A T B Sox30 5| S AL 5 40
JL e A B L AR PT e g o i X 4 AR A
I Sox30 33 Fik TM3 4 fifd JE A SE R Ol . 45 R B,
52 3R AL b3, Sox30 3 ik TM3 4iifd G, H Lb i3
. 22 BAGH E L(P<0.05) , 427R Sox30 i &
KRS TM3 40 G, IR

Sox30
g Yok

SLW“
8000 45
7000 5
Hg Vector Sox30 e
-H& 6000 X
. AN W2
E 5000 Flag(95x10°) =
b £
4000 GAPDH(37x10°)— “ C 1
2
1w W 0
O = ~
Vector Sox30 B Vector Sox30 D
4l 2415

a:P<0.01,X%5 Vector 20}t
AR FRMAE R AEBHAEIE Vector 24 A= Sox30 28 TM3 4m it 4k & % 1L ; B: RT-qPCR # M| Vector 2EF= Sox30 #8 Sox30
mRNA 485t %1% ;C D Western blot # Vector 2047 Sox30 20+ Sox30 69 % & & ik B ¥ F & 547

B 4 Sox30 5T3kix TM3 iR gosy e

] M Vector
O1Sox30

A%
o =
T T T

AEFREFR] /D A

607 M Vector
[ Sox30

o
G T T

S G,
UL B

20 S e (% )

a:P<0.05,b:P<0.01,5 Vector A4 ; A ; CCK-8 #2| Vector ZH 4= Sox30 £H f2 7~ ) i 8] & 20 feL 74 7& £ H AL B
K 2w B A4 ] Vector 2842 Sox30 28 TM3 2 it & % 48 h J& &9 8 20 5 At L

5 Sox30 id ARt TM3 LA Rt 58 F1 & HA A9 20
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2.5 Sox30 Ak TM3 2 flKE A 64 A 32 vA B % 3% 34 69
# o
2.5.1 Sox30 mffik TM3 sl sy et N Tk
— L UESE Sox30 JH PRI /) R 52 AL v Joi 240 i S 0 1) e 4
YEHT, 75 Sox30 3 635 TM3 4 jg (1 3L itk b @i K T
Sox30 FE[H . 7EHE T AP, 5 Sox30 K [H i 3R ik TM3
YRR I E A R o S5 5RE R, 5 Sox30-NC 4 A
Ee,Sox30 JEH TG, Al H i 2, Bl B AL F T
TM3 4 it 3% 58 (& 6A) . [F] B}, RT-qPCR ( [#] 6B) FlI
Western blot (& 6C D) £l 25 % 2 7~ : 5 Sox30-NC 21
HL#s, siSox30-3 4 . siSox30-4 £H H1 Sox30 LN 76355
T HNH], JHR siSox30-3 [ o B e R
BAGHE L (P<0.01) . L, S HTHR0R 5w
[ siSox30-3 24T 5 LEHF5Y .
2.5.2  Sox30 FAKXT TM3 4 fifd 384 5 i1 J&) B 114 52 i
HE— B FF CCK-8 % TM3 41 458 #4717 4600, 5
XTHRZHAR LG (& TA) , Bl ) 1] 35 0, Sox30 T4 2H

Sox30-NC

G

50 wm
—

SR
#LK

50 wm 50 pm
— =

0
Sox30-NC siSox30-3 siSox304 B
2051

siS0x30-3

Sox30-NC

R
Flag(95x10%)— - — =
E 0.5

A2 A A e Y, s R R Giit 2 L (P<
0.01) , Sox30 /24 e Jiil 1910 =X 240 L AR 43 B th R
55 Sox30-NC 4H b4 (& 7C) , siSox30-3 41 (& 7D) 4
L G, BILLBIREAR, 22 - B A G2 L (P<0.05) , 4
7 Sox30 R AR AT 43 K &2 TM3 i G, M BHf , 12 ik
MM G, 7] S HAFE A,
2.6  Sox30 £ & ik xt TM3 m ft 8 2 4 4k & F
mRNA 7K 44 % v

Y B I A B A A 2 SR, — 2P T
25 200 i ) 300 g e O B AT 9 mRINA 7K - 36 3816 L
R, 5 Vector 41 HE (& 8A) , Sox30 i ik 4l
Cendl .Cdk6 (P <0. 05), Cdk2, Cdk4 (P <0. 01) f#
mRNA FZiA/K B B AIK, Cenel f) mRNA 357K
TePH M . mIG Sox30 FEH 5, AL Sox30-NC 41
FHLEG (1 8B) , siSox30-3 4 Ay Cendl ,Cdk6 ( P<0.01),
Cenel \Cdk2 ( P<0. 05) 1) mRNA 35 ik 7K -4 i 35 1t
fin, Cdk4 1) mRNA Rk KF-JCH 2 22z

siSox30-4

50 pwm
—

siSox30-3  siSox304

0
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