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[ ZE] B8 WO mE L R A S E O 1 (SGKL) £/ B0 5 # G, 15152 8 51 5L 11
RESBRP W REEER, JFMEAESCHLH . & BGE T 2 4~6 J8 i B KRBT 29 20 g (4 #E 5F
T H S JRIMA LA b LA T 5 2 Sk 30 g A B, 8 FRUNE s 1 S 24 i vE R MR AR B E (PMISG), A H 101U,
48 h G M S N BIEREIR M E (HCG), HH 101U, HHEFEHHCGHM R SHER 1 : 1 5%
. RS A D) B ME R ZAG 00, F 9 HCG 543 5 F 12~21 h, 21~26 h, 26~28 hfil 28~30 h 4
A G . SHAL G K MBI 2 K500, I F Ol Ao~ O AS [ 40 it &) 400 1) 400 Ji O 25 2R B0
WeAE /N BB HESN S G, 152K 00, RO 2B B mRNA J5, 2 RIS . Tris-EDTA 28 i 13 5 41
(TEHES) ASGKI-mRNA HEH 4. KA SGKIHiAE KSOM B F#HACE 1: 25, 1: 50, 1: 100,
1t 200 F1 03 550 A [E vk BE SGR1FUIRLH M35 2, B35 /DL G 12 K500 . Western blotting B 46 1 £ 40
/NERAZ G B SGK 8K #2358 7K F 45 41/ BB TR VR B SGKLHLAR AL HCG 3 5 A [R) B[] A2 4 B9
IR AL A0 M A I F 2 (Cde2) BE 2R 1507 8 (Cde2-pTyrl5) LRGN, HH25 B s M E
/NI [ B SCGK LY ZH Z A5 U & B I% I, Western blotting 3480 HCG ¥ 5 [A] i 7] /N B2 4
I R b SGK1-JR &R 256 7 45 (SGK1-pThr256) #1Cde2-pTyrl5 8 FARIAKF. G, HSRIH4
A TEFESA I, SGKI-mRNAVESZH SGK1HE HRAACFI B (P<<0.01), HCGIES G 27~28h,
SGKI-mRNA {5 4/ B AZAF I Cde2-p Tyr15 SRR LG5 B WK, 2 HCG N 29 h, Cde2-pTyrl5
BERR AL (S S 52 2 ks HCG {ESH G 28~29 h, R 7ES 4L TE H: 55 41/ B2 R 00 b Cde2-p Tyrl 5 B R
A S BN, EHCGHESIE 30 h, Cde2-pTyrl5BEMRILIE 5582 W%k W% SGK1 Hi ik ik i 7+
B, AR E SGK1 PR 32 K5 01 Cde2-pTyrl 5 Wi FR Ak A5 5 Uk 55 A8 R Ak A5 5 115 2% A% sk i) 328 37 ZE K
HCG #ESHE 27 h, SGKI-mRNA FEHA/NRZR I IF RIS ; HCGH G 31 h, SGKI-mRNA 7§41
Z KGO0 IL-F &40 24 G a2 K5 90 HCG IS/ 33 h, 0 Al 1= 200 SGK1 Bk 4l = 45 o 4= 5B A&
AR, FEE SGKL HUARMEE e, 1: 25, 1: 50 fl 1 : 100 SGK1HiIAkZH 32K 09 6P 248 Wi />, 16
1: 25 SGKIF KA Z K00 o0 2 b i 5 . HCG IS )E 31 h, SR SH4H M TE 3 59 4 14,
SGKI-mRNA 5 41 /N RAZ G O AE T2 W] 1 B AL (P<<0.05), BPZEI B I (P<<0.05) . i
HCG 5 31 M133h, Bi#&E SGKIBARHIE TR, 51 : 200 SGKIHLRA #, 1: 100, 1: 50F11: 25
SGK1HiRH ZAE WAL TR B Wi TH i (P<<0.05), IR ) 4E K, 32 K5 09 0P 24 R %K (P<<0.05),
HEREMRBE, A1 25 SGKL A Z K5 00 o 2 5 L. HCGESE 27 h, /NFAZ K o9
SGK1-pThr256 & (1A K F-Z#i 7H (P<<0. 058 P<C0.01), FFEmfRfg#itE; HCG FES R 28~29 h,
/NERLSZ KGR Cde2-p Tyrl5 8 [ R KK P E AL (P<<0.01), JFZBFHKE M, I FHCGHES G
30 h ik . Z5%: R IRSIH SGKL ¥ & 52 m /N G152 K5 U0 o A MR [E], SGK1 & A Al
BN G I Z K O R & B R EE IR F 2 —, HolfgdEad Cde2 87 G 2R A S .
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Regulatory effect of SGK1 on oocyte cleavage in fertilized eggs
in mice at G, stage mediated by Cyclin B/Cdc2 pathway
and its mechanism

ZHANG Huiling, HAN D1, GUO Wengxiu, PANG Haiyao, MENG Jun
(Department of Laboratory, Affiliated Hospital, Inner Mongolia Medical University ,
Hohhot 010050, China)

ABSTRACT Objective: To discuss the regulatory effect of serum and glucocorticoid-induced protein kinase 1
(SGK1) in the early development of fertilized eggs at G, phase of the mice, and to clarify the related
mechanism. Methods: Some female mice aged 4—6 weeks and weighed about 20 g, and several male mice
aged over 8 weeks and weighed about 30 g were selected. The female mice were intraperitoneally injected
with 10 TU of pregnant mare serum gonadotropin (PMSG), followed by 10 TU of human chorionic
gonadotropin (HCG) after 48 h. After HCG injection, the female mice were caged overnight with the
male mice at a ratio of 1 : 1. The fertilized eggs at G,, S, G,, and M phases were collected at 12— 21 h,
21—26 h, 26—28 h, and 28— 30 h after injected with HCG, and their cellular morphology at different cell
cycles were observed under light microscope. The mouse fertilized eggs at G, phase after superovulation
were collected, the mRNA was synthesized in vitro, and divided into no injection group, Tris-EDTA
buffer injection group ( TE injection group), and SGK1-mRNA injection group. The SGK1 antibodies were
mixed with KSOM culture medium with the concentrations of 1 : 25, 1 : 50, 1 : 100, 1 : 200, and
0 to culture the mouse fertilized eggs at G, phase. Western blotting method was used to detect the
expression levels of SGKI1 protein in fertilized eggs of the mice in various groups and the
dephosphorylation for phosphorylated SGK1-Threonine 256 site tyrosinel5 site of cell diusion cyclin 2
(Cdc2) (Cdc2-pTyrl5) in the fertilized eggs of the mice in various groups and different
concentrations of SGK1 antibody groups and the developmental states of the fertilized eggs in the
fertilized eggs of the mice in various groups and different concentrations of SGK1 antibody groups
were observed under phase contrast microscope; the expression levels of phosphorylated SGK1-Thr256
(SGK1-pThr256) and Cdc2-pTyrl5 proteins in fertilized eggs at different post-HCG injection times were
detected by Western blotting method. Results: Compared with no injection and TE injection groups, the
expression level of SGKI1 protein in the cells in SGK1-mRNA injection group was significantly increased
(P<<0.01). 27—28 h after injected with HCG, the phosphorylation signaling of Cdc2-pTyrl5 in
fertilized eggs of the mice in SGK1-mRNA injection group was gradually disappeared, and there was no
phosphorylation signaling 29 h after injected with HCG. At 28—29 h after injected with HCG, the
phosphorylation signaling of Cdc2-pTyrl5 in fertilized eggs of the mice in no injection and TE injection
groups gradually disappeared, completely disappeared at 30 h after injected with HCG. With the increasing
of the concentration of SGK1 antibody, the disappearing time of the Cdc2-pTyrl5 phosphorylation signaling
was increased. At 27 h after injected with HCG, the fertilized eggs of the mice in SGK1-mRNA injection
group was initiated cleavage; at 31 h after injected with HCG, nearly all the fertilized eggs turned into
G, phase; at 33 h after injected with HCG, all the fertilized eggs in 0 and 1 : 200 SGK1 antibody groups
underwent cleavage. However, with the increasing of SGK1 antibody concentration, the cleavage of the
fertilized eggs in 1 : 25, 1: 50, and 1 : 100 SGK1 antibody groups was gradually decreased, particularly
at 1 : 25 SGKI1 antibody group. Compared with no injection and TE injection groups, the death rate of the
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fertilized eggs of the mice in SGK1-mRNA injection group was significantly decreased at 31 h after injected
with HCG (P<C0.05), and the cleavage rate was increased (P<C0.05). With the increasing of the SGK1
antibody concentration, the death rates of the fertilized eggs in different concentrations of SGK1 antibody
group were increased (P<C0.05), with the extending of cleavage time was increased, and the cleavage rate
of the fertilized eggs was decreased in a dose-dependent manner, and the cleavage rate of fertilized
eggs in 1: 25 SGKI1 antibody group was the lowest. The expression level of SGK1-pThr256 protein in
fertilized eggs of the mice was gradually increased from 27 h after injected with HCG (P<Z0.05 or P<C
0.01) in a time-dependent manner; at 28 to 29 h after injected with HCG, the expression levels of
Cdc2-Tyrl5 protein were gradually decreased (P<C0.05) in a time-dependent manner, and had
completely disappeared at 30 h after injected with HCG. Conclusion: Both the over-expression and
inhibition of SGK1 can affect the time for the fertilized eggs at G, phase to entry into M phase, suggesting
that SGK1 protein may be one of the regulatory factors in the early development of fertilized eggs at

G, phase of the mice, and it may regulate the development of the fertilized eggs at G, phase through

regulation of Cdc2.
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L3 FURE B Bt R 5 = H O (serum and
glucocorticoid-induced protein kinase, SGK) & —
Tl 22 B 1R /95 2 TR A R e M H O, S
SGK1. SGK2 #l SGK3 %k [Fl i % () 2 (1 i i ' .
SGK1/E SGK Z G I T 2 5t 22—, (e fileg 19 &
AL D VEFGEA . BRSO . B R s B R R
AR EEEM P W T R SGK W B M
P W I E LI 3-8 (phosphatidylinositol 3-kinase,
PI3K) 155 gl , =5 8 45 4i i i £ o 2L .
SGKI1 AJ 7 PISK {5 538 f# & i $ 3T, AT 4 1R
1k 240 o %4 8 1 K7 25 (cell division cyclin 25,
Cde25) o Cde25 nl fift 4k Wi 1 A DR 25 14 2 73 2R )+
W F 2 (cell division cyclin 2, Cdc2) -B& % /& 15
{7 &5 (tyrosine 15 site, Tyrl5) KA RBEiR{L, 7=
A WEYER A A B E A B (Cyclin B) /Cde2 &
G, AR NP 5E AN B G e M B e
HE 56 AN i 43 24 1 iR Y B s SGK X I
FL2h W 99 B A0 R o B4R 02 H A R S, TR
1k SGK1-75 & W2 256 fii & (phosphorylated SGK1-
threonine 256 site, SGK1-pThr256) n] i i i iz 1k
Cdc25B i # i ik ft. Cde2-Tyrl5 (phosphorylated
Cdc2-Tyrl5, Cde2-pTyrl5) E@iiafk, ¥#% CyclinB/
Cde2ZAW, 55/ BN BE 4 M B0 or K, 1
SGK1 #1 Cde25B 75 5 1 2 Jfd b B4 A I HL ] i R
s, HAT, SGK1 X458 40 f & & 1 AE FH WF
98 2 Jry BR T 09 bR 20 i psi A o 2, HAE W L 3h W) 32 A
O B & aok R v B A T AL R R 2o 45 Cde2 Xt

Serum and glucocorticoid-regulated protein kinases 1; Fertilized egg; Cell division;

2 OKG B O 24 k¥ A S i R 45 A0 A R A F 5 A
Ao ARBIESE 53 A /0N B2 RS DR R0 & R SGK-
pThr256 F1 Cdc2-pTyrl5 B MR LR %, 1T SGK1
XF /N B SZ A B O AN Lk Bk A g EHT, O
LA SE A FALE, o SGK1AE/NRAZ R B (1 G./M
AR R AR 2 2%

1 HBEH®

1.1 a4 . HH . TZ2XNFMNE 1201
SPF 2 B W] & /N B, 52 56 3l W 46 A 7 AT HIE 5 -
SYXK (%) 2020-0003; MR, 4~6 W, K5
W20 g; HERL, SJEWLLE, RFTEZH 30 g,
NS ERER SR s Y ot . 22 5 i iE e
P B ¥ E  (pregnant mare serum gonadotropin,
PMSG) (#4255 110914564, T ¥ = A EWRHEA
AW, N8B MHRMZE (human chorionic
gonadotropin, HCG) (#2452 101631282, M E
AT o F B R R W M6 K #2 i (3€ [E Sigma
oy Al ), T R ER B AR A LR (dibutyryl-cAMP,
dbcAMP) (b2 s iR 2 7)), KSOM i 37
W . M1430 A4 ik M2460 (B 50 % DA 9 Bl
AIRAF), SDS-PAGE #E B M e i a8 & . i
Yy i 1 Marker, £ RS0 0500 L 0 R 4 ) 500 R0
W 12 £k 2% vp % (phosphate buffered saline, PBS)
(1WA RAF), 0.45 pm NC B [ 2 76 BB
(i) BWRAAE], ECLib2 R H & (LHE
Piece Biotechnology A w) ) . & FIER I B R4 W (b
A LAY R A RA R ), SGKI Bt K
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Cde2 #iif& (€ [F ProteinTech /A 7] ), B-actin $iL A&
(%[ Santa Cruzbio A ) FfHU i B g 4l BE I DNA
Bk & [T A TR (EE) BOARS
Al MZERME (B4 . CKX53, HZ Olympus
D), FEEP L (B Hema9600, ERiGHE D
AR ARAE), HIKIL (%5 JY600E, dtniH
BRI RIS ABRAA).

1.2 PRAEZHFRERZR KETHI-60HY
R 20 g Y RGBT T AT B 22 30 g Y A
e B 8 5 o TR RS20 5 1 K b 28 X e B
B PMSG, 4 H 101U, 48 h/5 MBS HCG, 4
H101U, ¥ EF HCG MM RS MR 1/ %
. 21 hE A A ME BB, T A 7 Ak K
A& T ) B o B /N BRI L A O A B O
FHA BRER KISV . AR b G T A FH O 1R I 5 2%
Sl FF i B0 45 A BE S, 6 100 L B WA K H AR IR
B 20K O 40 i A e B & 0. 3% i B R IR IR R
W, RCE WU 25 BR B e A S RS A ML6 B IR R
VR 3~5 W, TR & LT BUAOR B 56 0
B KSOM 85 =W o, & 55 pl KSOM # 1%
HCE 10 W2 HG 00 . W32 K500 8 T 37 °C. 520 COL K
FRFE RS IR, MO TR S HCG (% s 18] A0 52 5 51 40 it
AR HWCEME G, S, G MM
Kaop, TR . T HCG R4 T 12~21 h,
21~26 h, 26~28 h il 28~30 h Wit & 40 Jifg J& ¥ G, .
S. G, MMM ZAEOE, IF 76 Wil T WA
Ivi) 240 JE) 30 A B AT 25 6 . G 00 32005 O M e D A%
TERRTE B s S M 32 K5 0 M A DA% AR R R, B i mT
DA™, 2 WO S P R AR A 0T 5 G U e A A%
PR 24 . AN, 2 MR A 2 R O AR A
WY UR TN DA S

1.3 4koh & F £ R ZH P mRNA i & ek 1k
DNA: Bl 50 pL i YI /) W& &, 10X QuickCut
Buffer 5 pl., Fi#i 5 pl., QuickCutApa I 1 plL,
ddH,O 39 pL; F&4r WMIR 5] 5 & 05 37 ‘CHg 1)
30 min; R E 5 min JFNA 20 g- 17! Protein K
0.5pL; A 10% SDS 2.5 ul., 50 °C, 30 min;
IR 2 0 S5 AR Wy - S 05 (25:24) AT MR,
12 000 r*min™ B .0 2 min, W 2% WK T EP &
s A 1/10 R B 3 mol- L' % IR &M A1 3 A% A 1
WK G EEDLEE , IRA T —20 Cld B ik &
15 min; 12 000 r~min~" &[> 10 min, & LiF# -
4°C. 12 000 rmin~"fik & & 0> 15 min; & J5 A

RNase Free H,O 20 pL # & DNA JLIE , K15 104
PEDNA AJAE iR, TS 5 £ B mRNA .
DNA 5 0 14 4 %% 5+ 248 i mRNA Bt i 20 pl
R ANFE S AR &R, 26 M4k DNA template 6 pl.,
T7 Enzyme Mix 2 pl., T7 Reaction Buffer (5X )
4 pl., RNase Free H,O 20 pl.; Fo4rMKIRA) G H
Oy BT PCRAVH 37 CHEE 2 hy ¥ 5 0y 45 5 /Y
RZE Tk E, Bk mRNA FE#; 25 DNA B
M, A1 pl DNase, MW IRSFEL, T
PCRAYH 37 “CHFE 30 min; fil Poly (A) F; i
fid 1 100 pL Je W& &, Mixture 20 pl., RNase Free
H,0 36 pl., 5XE-PAP % #h ik 20 pL., 25 mmol-L™"
“ &t # (Manganese chloride, MnCl,) 10 pL,
— W2 It T (adenosine triphosphate, ATP) ¥
10 pl., E-PAPR#4 pl; 37°C, 40 min, & T K L ;
Bt il 100 pL RNA =4 alifbik &, RBRIAR S 154 5%
7= 4% 21 pl., RNase Free H,O 67 pl., Purification
Assistant A 10 pl., Purification Assistant B 2 plL;
FE AR G S A 1 G K £BE 300 pl, BT
—20 CYKA HULVE . DOVENT , KRR IR % B O
HL4°C. 13000 r-min™ "% .L» 30 min, .05 A WLEE
FI 0 RNATUVE . 1 £ B Uk 2 s 5 I
WA B P4 °C. 13000 remin™ &L 10 min,
s RNAVLIE RSB, K H Nanodrop 2000 i#8 fi i 4
66 BE AR A= B mRNA B 46 B, JE I 2 0O
(A) fH, A (260) /A (280) HAHE N 1.8~2. 0},
P mRNA 4Bt , TR et .
1.4 ZBoafi® KT SGKI-mRNA T4 4
FX IR, R 4% 500 Bz AE B0 . X M4 20k oK 1
SPAH A Tris-EDTA 2 b i St dl (TEHESF4) o
SGK1-mRNA #4414 10 pL. SGK1-mRNA A kb
TSI 2R OB 4 B T b, JF4 R 9 5 1 2K DR A%
% 5 200 pmol-L~" dbcAMP iy M16 £ 32 i b, F
37°C. 5%CO M FHM P I . TEES 4% 10 pL
Tris-EDTA 2% M i A S WA Z G o dn i Ji opr, I
W T8 55 Y 2R OO RS & L R A ) 2% 1R B 3R A b 8
F5, RIEATHGSZ GO0 LA R SRR3R, L& TR
. RH SGK1 ik 5 KSOM £ F£ Wi & 1: 25,
1:50, 1:100, 1:200 A1 04k 5 Fh A W] & B SGK1 $t
AW, WR/ANRGMZE, Ak E A
2% 100 32 A5 B0 .
1.5 Western blotting #k -l &40 X LM P +
SGK1 % & & & K -F  HCW TS 4 h 5 SGKI-
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mRNA G 4R B2 2 KGR 45 180 5, & F EP4Y
M PBS B R ER AN, 4°C. 3000 remin”
B0 10 min, 32 bW WS #1012 100 H 4 m A
30 pLL B 2 400 4 R0 L 2K P 9 R RIPA 24 i
RAEW, #A:1THBIMA 7.5 pL 5XSDS-PAGE
Loading Buffer, .05 B30 pl 15 A 2 8 i a5
FEFL P AT PAGE BERC LUK , AR5 HEAT 46 S,
NC BEHH, 85015 V5 & T 5% AR W3k vh & i
B L h, AR R B —HT, SGKI1 (1:500)
Ml B-actin (1:1000), 4 Cit. BB NCHE, 1xX
TBST ¥ BE Ve G ARG B 09 —ht, = IR IR 4% 0%
H2h, ¥NCEAEMSEERE, #OLECL WA, 3
6T, R Image J 3440 1 85 1 4570 K BE (AL
P B-actin NN Z, HHHEAELKE, BNE
MRk K = H B8 1 550 K /B-actin 85 [ &%
KA -

1.6 Western blotting 4R &40 /) e R B R E
SGKI1 # 4 A HCG Z 4t R Fl B 18] & 4% §F F Cdc2-
pTyrl5 X ABAHE A B 41/ BB MEE S X HCG
WG 27, 28, 29, 30, 31F32 h Ay ZHKE 00, H4H
180, #A 1.5mL EPH, 4°C. 3000 r-min”"
B0 10 minf5, FFE B 30 pl #4552 i 417
R R R R RIPA Z0R-AY, MA 7.5 ul
5X SDS-PAGE Loading Buffer, 100 “Ci# /K 5 min,
VKR A Uk 1 min, 4 °C. 10 000 remin™' &
O 1 min 5 Mo R B BUR [F] BE SGKL 47t 4 41 32
BT ] 5 R 5 FR fab 3, R Western blotting
TG I 45 2 /)N BRI ] vk B2 SGK Bt fk 4H HCG i
B AS TR AR 8] 5265 B0 A Cde2-pTyrls Bl b i -
1.7 MEBHELEE 4D L KEKRE SGKI
FARATHFRXFTERL A/ S W
Z A% B A &5 400 pmol-L~" dbcAMP f§ KSOM K%
FEWHh, 37 °C. 5% CO, K 9 4 ho 700 i Ik
dbcAMP J&, 428537 £ HCG W4t )5 27 he AN
W SGKLIBUMR A 15 9% 2 S HCG J5 27~33 he i
BT T WLER 45 4 4N B T 2 3 B0 A A2 A 00 & B I O
£ 45 TF 46 U ZLIF [R] | 52 85 OF O 24 50 32 K5 BP AL T2
B ORGP R B4 AR =57 K5 5P O 24 B/ 320K IR S
B<100% 5 ZKEINFET R ={E 4 HCG 27 h 5 Z K
GRAET A5/ 32 K5 B A 50< 100 % 6

1.8 Western blotting & # @ HCG & 4+ R B & /4]
DR ZH# 9P F SGK1-pThr256 Fo Cde2-pTyrl5 & &
ABAKFE BWHCGHSE27. 28, 29, 30M31h

IFHE 7 F KSOM K5 35 Wb 1 /N BRL3Z A% B 4% 180 i+
EP&d, BE.OEK B, A 30 wl B R il 41 il 57 |
A B R R RIPA 24/ IR &%, JIMA 7.5 pL
5X SDS-PAGE Loading Buffer., 100 “C#7K # 5 min,
KAKIR AW ki 1 min, 4 °C. 10 000 remin~' &
L1 min & H o 2K H Western blotting ¥ # l HCG
T 55 A [ 8]/ B 3Z K B9 o SGK1-pThr256 Fl
Cde2-pTyrls & H KRB KY-. HIEHKIEKF=
H 098 2517 K/ B-actin 85 4571 K JEAE .

1.9 %t %54 K H SPSS 23.0 Al GraphPad
Prism 9 e i1 54T Ge T 0 W o /NEUZ RS B0 R
SGK1#E [ RE KPR EIESSMH T 255,
oSN, 2 4 NERE A K % R T B R 2 24y
Br, 20 T) AR 280 5000 5 LE Ok F SNK-g K 565 4%
417N B2 KGO0 RS [ vk B SGK Bt 7k 41 52 K B0 o 24
RHMIET R H SRR R, AR E SR LBRH
X K 55 8¢ Fisher i UIME %3k . LA P<<0.05 A E R A
Gt E L,

2 % R

2.1 BAPRZHIFFTSGKIZaAZAXAKRF 5
KREGHAE, TE &34/ R 3Z K 50 b SGK1 &
HERBKFEFERTRITFE XL (P>0.05), 5K
HEGTALR TE d 84 A, SGKI-mRNA 7 4t 41 /)
B2 K O SGK1 & | R KK F B I m (P<
0.0, WK1,
2.2 & KA REKRESGKI AL HCG EH
BB A % A9 P Cde2-pTyrl5 & 8 8 4L H 2L
HCG V4 5 27~28 h, SGKI-mRNA 1 4 4 /)
BUZAG O b Cde2-p Tyrl5 #iRIL {5 S B WiiH Lk, =
HCG 7 )5 29 h Cde2-pTyrl5 B MR 1L 15 5 58 4
g, HCG VES G 28~29 h, ARiEHH4 M TE 54
/N BR 32 K BB Cde2-pTyrl5 B B Ak 15 5 72 i 1 2k
ZHCG G 30 h, Cde2-pTyrl5 MRS 558 4
Mk WK 2., M SGKIPURU E T, AW
FE SGK1 Hi k4 %2 K5 68 b Cde2-p Tyrl5 iR AL 15 5
VAl 555 N PR A A 5 T 2R 0 TR a2 AR K . UL I 3R
*1.
2.3 B4 RARFRESGKL R ARE ZH T H
A%&I HCGIESJT 27 h, SGKI-mRNA 7§40
INERAZAG IR O 2E, RV ST AL TE 3 41/ R
KWAZHKEINIIZE; HCGHES )G 31 h, SGK1I-mRNA
TS AL/ B2 R 00 LT 4238 0 248 G, 100 40 i =2 K
UR, RS TE S AL/ B2 R 80K 70 240 G,
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Lane 1: No injection group; Lane 2: TE injection group; Lane 3:
SGK1-mRNA injection group. "P<C0.05 compared with no
injection group; “P<<0.05 compared with TE injection group.
B1 #4/DRZRIND SGK1E HFRAEIKE(A)H
HA&E(B)
Fig. 1 Electrophoregram (A) and histogram (B) of
expression of SGK1 protein in fertilized eggs of mice in

various groups

2 3 4 5 6 Mr

SGK1-mRNA - - 34 000
injetion

TE injetion MG S S 34 000

No injection — E—"—G 34 000

B-actin A ——— ()

Lane 1: 27 h after HCG injection; Lane 2: 28 h after HCG
injection; Lane 3: 29 h after HCG injection; Lane 4: 30 h after
HCG injection; Lane 5: 31 h after HCG injection; Lane 6: 32 h
after HCG injection.

B2 &4UNEERI T Cde2-pTyrls & %34k A
Fig.2 Electrophoregram of expressions of Cdc2-pTyrl5

protein in fertilized eggs of mice in various groups

Y AZ kSO0 . WIE 4. HCG ¥ S5 33 h, 0 Al
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SGK1 ¥k iEFF e, 1: 1000 1:50#11: 25
SGKI1 Fi 1Ak 4 32 4 51 6P 24 ek /D> E 1:25SGK1 #i

A 32 K5 B B R0 e WS . WLIRT 5

1 2 3 4 5 6  Mr
‘ Sr?ti%édy Ty - 34000
lzazn(zi(%a(s)deKl — 34 000
1:a1n(ii0bts)(?yKl - e e - 34 000
lzai?iﬁfd‘? —— —— 34 000
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Lane 1: 28 h after HCG injection; Lane 2: 29 h after HCG
injection; Lane 3: 30 h after HCG injection; Lane 4: 31 h after
HCG injection; Lane 5: 32 h after HCG injection; Lane 6: 33 h
after HCG injection.
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Fig. 3  Electrophoregram of expressions of Cdc2-pTyrl5
protein in fertilized eggs in different concentrations of

SGK1 antibody groups
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Tab. 1 Onset time and disappearance time of Cdc2-pTyrl5
phosphorylation ~ signals in fertilized eggs in different

concentrations of SGK1 antibody groups (n=100)

Onset time of
Cdce2-pTyrls
phosphorylation

Disappearance time of
SGK1 antibod Cde2-pTyrls

SG antibos

Y phosphorylation

signals (2/h) signals (¢/h)

0 28—29 30
1: 200 28—29 30
1:100 29—30 31
1:50 29—30 32
1:25 30—31 32

2.4 BZBAPRARRRESGKI AL ZHIFAT
AP RE HCGUHEHE 31 h, 5K TS HM
TE WS A, SGKI-mRNA S/ ASZAS AL
FRI BT (P<<0.05), BRI ETE (P<<0.05),
HCGEHE 33 h, HARIESAM TETFAILE, &
H/ANRAZKGIN IR L 2R G #E X (P>
0.05). WF2, HEHHCG)F31M33h, Bi# SGK1HL
YREEFF R, 51 200 SGK1FHURA LA, 1: 100,
1: 5011« 25 SGK1HUAR AL A7 K BB L T 335 i T 5
(P<C0.05), DNZLRFMHEIGER: , SZAEHRIET 2 FI Y 2 5
Bt (P<<0.05), JFEMERade, Hrh1:25
SGKI1 404 41 32 K5 51 B 4 % e i ;. 5 0 SGK1Htfk
HHH, 1200 SGKI B4 32K I 4L T % 1 B 4
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A, C, E: 27 h after HCG injection; B, D, F: 31 h after HCG injection; A,B: No injection group; B,D: TE injection group;

C,F: SGK1-mRNA injection group.
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Fig.4 Morphology of fertilized eggs of mice in various groups observed under phase contrast microscope
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A: 0 SGK1 antibody group; B: 1:200 SGKI1 antibody group; C: 1:100 SGKI1 antibody group; D: 1:50 SGKI1 antibody group;

E: 1:25 SGKI1 antibody group.
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Fig. 5 Morphology of fertilized eggs in different concentrations of SGK1 antibody groups observed under phase contrast

microscope

RERHHGI¥EL (P>0.05), WE3.

2.5 HCG EH KRR &M K %M+ SGKI-
pThr256 o Cde2-pTyrl5 & & & & KF HCG &
S5 27 h, /ANERAZHE O T SGK1-pThr256 4 1435
KB H TR (P<<0.058 P<<0.01), F& 4K

Witk; 5 HCGHESE 29 h %, HCGEHJF 30 h
/NELZ RS B SGK1-pThr256 % 14 # ik K F 2 7%
GiitsE L (P>0.05). 5 HCGHES)E 27 h IR,
HCG 1 41 J5 28 h /)y BLAZ K B v Cde2-pTyrl5 85 H
KK FPEFIGIH¥E X (P>0.05); HCGF
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Tab. 2 Development of fertilized eggs of mice in various groups

(n=100)

Group Death rate Onset time of Cleavage rate of fertilized eggs Cleavage rate of fertilized eggs
(/%) cleavage(z/h) 31 h after HCG injection (y/ %) 33 h after HCG injection(5/ %)

No injection 5.00 28.0—28.5 50.00 91.00

TE injection 3.33 28.0—28.5 48.33 92.00

SGK1-mRNA injection <0.01" 27.0—27.5 98.33 100.00

'P<C0.05 compared with no injection group; “P<20.05 compared with TE injection group.

K3 AREESGKITIAHEAZEN LT HELR

Tab. 3 Development of fertilized eggs in different concentrations of SGK1 antibody groups

(n=100)

SGK1 antibody Death rate Onset time of Cleavage rate of fertilized eggs Cleavage rate of fertilized eggs
(/%) cleavage(#/h) 31 h after HCG injection (/%) 33 h after HCG injection(»/ %)

0 3.33 28.0—28.5 53.00 95.00

1:200 3.33 28.0—28.5 50.67 94.67

1:100 8.33" 28.5—29.0 34.00" 79.33"

1:50 8.67° 29.0—30.0 2133 33.33"

1:25 9.67°%% 30.0—31.0 10.00% 15.67°%%

"P<C0.05 compared with 1:200 SGK1 antibody group; “P<C0.05 compared with 1: 100 SGK1 antibody group; “P<C0.05 compared with

1:50 SGK1 antibody group.

5 28~29 h, /NEZAE N H Cde2-pTyrl5 H AR
KK B AR (P<<0.01), I 5% i 1) 46 i 1
JFEFHCGHESF 30 hEaiHk, WE 6T,
3 it it

SGK1 H WEBSTER % " ¥ K B FL i b 788 41
M A B, A AT P Ak Y R O . Y
S Ak T s A (B0 B R BTICER TP EE, SGKI-
mRNA 235 /K -7 30 min P Th R, Pt FR
I3 FUE B2 B R 5 S B R . SGKL 7 L
ST A RERBRENRE . 5H
2 R B I R, SGKI 5 3% I % E & 3 41
Ji 5 A7 32 7 A 1 B R T T SGKL Y T2 4
JHL R 57 T 2 55 08 1 R 240 B %) 4 R 4, SGKL 7 4
JHL A% R0 240 L S5 2 T] 0 285 2 4 2 O U 400 L S S0 A T
&2 — " Wi " BoR: 7E3FELsh Y
IRCR AN 4% A I SN = W RS Y DR S PN
SGKI1, il o1 & 4 s b SGK1 & 1136 1 2 = 3
Cdce2 i 1t Cde5B (9 300G v /b, DA ZE 3R s 4100 il 2%
B S . SGK 1R 8 7 24k #2 b n] 3@ i SGK1-
pThr256/Cdc25B/CyclinB-Cdc2 i % 2 5 57 £ 41 Jf
LRI G LR R 2L, AR A /0 B O B 240 P el AR
% ¥ (germinal vesicle, GV) M A4 % i i 2
(germinal vesicle breakdown, GVBD) %k ",

1 2 3 4 5 Mr
SGK1-

pThr256 o & 1 1 EXIE
paciin (D (D D S B 000
A

¢ 1.2 #

A I —
<

= T
a A

o 09 —

v P i

&) *

2] B

[

° 06

o

>

)

=

2 03

w

2

o

e

m 0 I | L L L L

A d\-@o A &00 ‘ &00 ' &00 A Qi\°°
‘\\6 RN RN RN . (\XG
&'@‘ A i@‘ A\ &@‘ A\ &\eﬂ N s
b s LA LA
r?:\‘(\ rL%\\ 29 20 a3\
(t/h)

Lane 1: 27 h after HCG injection; Lane 2: 28 h after HCG injection;
Lane 3:29 h after HCG injection; Lane 4: 30 h after HCG injection;
Lane 5: 31 h after HCG injection. "P<C0.01 compared with 27 h after
HCG injection; “P<0.01 compared with 28 h after HCG injection;
#P<20.05 compared with 30 h after HCG injection.

Bl 6 HCG ¥4 A [ B E /N B2 K B9 5 SGK1-pThr256 &
F 3k LK E (A E & B (B)

Fig. 6 Electrophoregram (A) and histogram (B) of
expressions of SGK1-pThr256 protein in fertilized eggs of

mice at different time points after HCG injection
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Lane 1: 27 h after HCG injection; Lane 2: 28 h after HCG injection;
Lane 3:29 h after HCG injection; Lane 4: 30 h after HCG injection;
Lane 5: 31 h after HCG injection. "P<C0.01 compared with 28 h after
HCG injection; “P<C0.01 compared with 29 h after HCG injection.
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Fig. 7 Electrophoregram (A) and histogram (B) of

expressions of CdcZ2-pTyrl5 protein in fertilized eggs of

mice at different time points after HCG injection

B SGK1FEMIFL B W) 2 K5 00 k& o B i D fig g A
WG, fE TS i CyclinB/Cdce2 i} 2 5 52 K5 9
2 DT 42 1) 240 L ) A0 ot AR v R 52 A T

1t 235 SGK1 AT LA 45 5 /Iy B2 K 91 56 B 51 24 11
B, RS2 RS OREE M R AE N . AMFRE R
TN ARTEST AR TE 54 /N BUSZORS B K 1+ 200
SGKIHiIAL . 1: 100 SGK1$IARLA FI1 : 50 SGK1
B M 20 52 K5 B0 b Cde2-p Tyrl5 B W2 1L 15 5 43 9 78
HCG H 415 30, 31 32 hifsg 4l il 25
SGKI1 rikdl 32 45 B8 o Cde2-p Tyrl5 B i fb 5 5 7
HCG 41 )5 33 h A o &2 2], 2 B SGK1 ik ik
FES/NRAZAE NN R A G, B E SGKL o ik B 7t
1, /N B2 OKG O O 2 R) a8 B 2 i, A2 0KG B O 3R
BWTREAR . 7R SGK1J& /N BR324 B9 A 101 & & 19 1E
PERERT . ARG RER: DRZHEIF,
SGK1-pThr256 i 1 2 55 4if g i W gk A2 [R) 4, &M
SGK1-Thr256 (1) i i 4k 7] LA 2 /s B A2 RS o9 5 4
KH . FEETE/NESZ RS B0 40 i 8 0 A R SGK-
Thr256 # B2 1k % Cde2-pTyrl5 2 i 1R Ak 1 B o B
PERTEM LS Y Z A B0 & B W v SGK1 m BE &

Cde2 iy i H R4 7, S5 ™ 451 —
. SGK1 A] i it 9835 CyclinB/Cde2 B & ¥ % ik,
55 VR 20 ML 52 1 G,/ M40 R I 5k O, 4R 4
KB DR A0 A B R

i LR, i RIR N SGKT ¥4 5 /N B
G W32 K5 Pk A MBI E ], SGK1 2 F ] fig /& /)
RGHIZHR A EFmEERFZ—, Halhe
WL Cde2 P87 G IZAEIN R -

PR AER:

AR S WA LE R 45 o 28

fE&E Bk A A

KERS MR IGE . BIEREMSURE, HihS
S5t A B REMAEHE, F30E S5 Sk L A
r, EEHES SR CBRMELRKIT, RIRS 518 XBIT
FH AL

(&% 30k ]

(1] @, & DR T FOR R BOMR 5 8 3 5
IR 2 A e R G AR M F ST ik R [T ], 35 MR 22 i (B2 27
Ji), 2022, 48(2): 540-545.

[2] SANGY W, KONG P P, ZHANG S Z, et al. SGK1 in
human cancer: emerging roles and mechanisms [J].
Front Oncol, 2020, 10: 608722.

[3] GAN W Q, LI T G, REN J Y, et al. Serum-
glucocorticoid-regulated ~ kinase 1  contributes  to

mechanical stretch-induced inflammatory responses in

fibroblasts[J]. Mol Cell Biochem, 2018,

445(1/2): 67-78.

[4] VASUDEVAN K M, BARBIE D A, DAVIES M A,

cardiac

et al. AKT-independent signaling downstream of
oncogenic PIK3CA mutations in human cancer [J].
Cancer Cell, 2009, 16(1): 21-32.

[5] SNYDER P M, OLSON D R, KABRA R, et al.
cAMP and serum and glucocorticoid-inducible kinase
(SGK) regulate the epithelial Na ( + ) channel through
convergent phosphorylation of Nedd4-2 [J]. J Biol
Chem, 2004, 279(44): 45753-45758.

[6] MAESTRO I, BOYA P, MARTINEZ A. Serum- and
glucocorticoid-induced kinase 1, a new therapeutic target
for autophagy modulation in chronic diseases[J]. Expert
Opin Ther Targets, 2020, 24(3): 231-243.

[7] SUNXY, GAOHY, YANG Y Q, et al. PROTACs:
great opportunities for academia and industry [J]. Signal
Transduct Target Ther, 2019, 4: 64.

[8] GAUTIER J, MINSHULL J, LOHKA M, et al

Cyclin is a component of maturation-promoting factor



WER, F.

SGK1 %t Cyclin B/Cde2 i 45/ L G, 1152 K5 19 5 24 (1 9 5 44 P B EL AL o 637

from Xenopus[J]. Cell, 1990, 60(3): 487-494.

[9] HIRAOKA D, HOSODA E, CHIBA K, et al. SGK
phosphorylates Cdc25 and Mytl to trigger cyclin B-Cdk1
activation at the meiotic G2/M transition [J]. J Cell
Biol, 2019, 218(11): 3597-3611.

[10] CRISTOFANO A D. SGKI1: the dark side of PI3K
signaling[ J]. Curr Top Dev Biol, 2017, 123: 49-71.

[11] TAPIA-ALVEAL C, CALONGE T M, O’CONNELL
M J. Regulation of chk1[J]. Cell Div, 2009, 4: 8.

[12] DEL LLANO E, IYYAPPAN R, ALESHKINA D,
et al. SGKI1 is essential for meiotic resumption in
mammalian oocytes[J]. Eur J Cell Biol, 2022, 101(2):
151210.

[I3]WEBSTER M K, GOYA L, GE Y, et al
Characterization of sgk, a novel member of the serine/

family ~ which s

threonine protein  kinase gene

transcriptionally  induced by  glucocorticoids  and
serum[J]. Mol Cell Biol, 1993, 13(4): 2031-2040.

[14] LANG F, COHEN P. Regulation and physiological
roles of serum- and glucocorticoid-induced protein kinase
isoforms[J]. Sci STKE, 2001, 2001(108): rel7.

[15] LANG F, BOHMER C, PALMADA M, et al

(Patho) physiological significance of the serum- and
glucocorticoid-inducible kinase isoforms [J]. Physiol
Rev, 2006, 86(4): 1151-1178.

[16] FIRESTONE G L, GITAMPAOLO J R, O’ KEEFFE
B A. Stimulus-dependent regulation of serum and

(SGK)
transcription, subcellular localization and enzymatic
activity[ J]. Cell Physiol Biochem, 2003, 13(1): 1-12.

[17] GUERRIERO I, MONACO G, COPPOLA V, et al.

glucocorticoid  inducible  protein  kinase

Serum and glucocorticoid-inducible kinase 1 (SGK1) in
NSCLC therapy[J]. Pharmaceuticals, 2020, 13(11): 413.

[18] ZHU R Z, YANG G, CAO Z, et al. The prospect of
serum and glucocorticoid-inducible kinase 1 (SGK1) in
cancer therapy: a rising star[J]. Ther Adv Med Oncol,
2020, 12: 1758835920940946.

[19]77 1L, £ &, F&a, % % A# S S5 T
P /N B D0 B 20 B A Sh L [T ). ff R e 2 Ak, 2023,
48(2): 198-203.

[20]PAN H, LV W, LI Z B, et al. SGKI protein
expression is a prognostic factor of lung adenocarcinoma
that regulates cell proliferation and survival[ J]. Int J Clin
Exp Pathol, 2019, 12(2): 391-408.



