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A EREZRELEHMTOR)ERE L B EL
SDARREZEAPHIFRIERIEM

o BRI

THE ARk TR HEE X FR

(TR E R RN S B2 B A AR 2490 %, TP 400016)

HE A TAAERLFTHARFHIEZ TR R R ) EIH RIETH TR AW
IRFV AT, MEFE REE K, FHETORKE. REBATHA4Y. mTOR(E 54 5@ %1
mAIE T A K AR A T SR A, Bk, mTORAE 5@ TR AW T L AT A £ F 2600
12, A THRAMTORIE FT@HBE5H TR AKX Z, B4, BESDRK R FALLR Y R 69 LIz a1k, £
ILmTOR A A AN 04 R tm B i 38 o K 3ok, R A FQ-PCRAZMmTOR mRNAZSD K R #
Hud ey kA, R E T, 80 AmTORM 4% K 58| #hatatk £ 7 £ & . /& #] A Western blot#:
) 3 mTOR & & 44 £k B A3 F ik $e.5 & PT0SOK 89 B BR AL 2L 5 ¥ W S 04 38 K% %7 T IE, R AT,
R EMEFEELEEHSDR AT, LI T I E R, PTOSOKBFER AL F AR I HF I A A N8
Ui oAk, BT E R STAA HmTORTE T4 S8 TR AN TAA TR ELE TR,

KGRI

W 1R AE IR IR A RS — R 503404k
AR R 1 R, QSRS A A 22 0 2 K
R0 1 ol 0053 REFRS T TR =AM B B, e RF 8K
AAE 53 PR GRS AN A i B . Hodr, R IR
0 i 1R AN W7 23 24 19 5 A RS - i AR BRI IR SR, IR
UE TORE R AR AT, A8 55 P ARl A T
M o 3K ARE A PR A0 38 B e R 2 B 53 e 1 R PR/
B4 A, AR L [ g b A5 S BRI
W PR AR AR RN,

I FL 3 Y B i %7 2 1 2% H (mammalian target of
rapamycin, mTOR) & 41 7F K & B I — 2K gE 4 k-
DR ST IR O K, )2 AR T A AR P a0
H1. mTORJE — il 20 MR 1A 425 1) 22 S 1R/ 75 2 R iR
VN, & TR UL AH DG (phosphafidyllnositol
kinase-related kinases, PIKKs) % ik i 5123, 1E N —
P EL G 51535 1, mTOR A 5A[E s 51
ST aa, BRAEKETES . BRI
T AU T U R A 7 el F-4E4S 45 £ 1 1(4E-
BP )L HE K 8 1 SO p70S6K, M T4 il £ 11 )it
(KA B I IIBFTE ], mTORAEAN MM 3G 58 . A=
Koo S ARFII Tk B bk A O A S E ST

L K1 &2 mTOR; 1% 25 P70S6K

AWEFIRIE R, A2 A3 207 R e
BeAN e M RE AR, 55 NSRBI AN R RE JE 1 2D
R EE B TORPES . (2, S¢FmTORE X Fh /b K 5
TORAE Z R (R G R AR WARIE . AEFATTI RTINS
Hh ORI S8 AL DA D P v R B 1, mTOR fRRIA
BIHABAL . T2, BAHEMmTORAER; 1K Eid
FEAT B AR . AR SO R mTOR
FER B SE AL TR LA, R LSRG 1k
MISCER, At DT FCRARBLGIFT b B2, [
AR L A B R S PP S — A 2%

1 MR5REE

1.1 ##

LIl S%3zh4h  SDEEMERHE, i REEFRIR Y
ORI, S-S RIE S SCXY (3720020003
.12 =217 Trizol Reagent(3 [E Invitrogen /%
#]), SYBR Premix Ex Taq™(Ki% % 4W) s 7)), HSP
Rk 7). DAB (il (AL mt R AZ S 2B W

Wk 1: 2011-11-11 % HIYl: 2012-01-04
PR SRR AE # 4 (No.XBED201007) %% B 161 |
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FERATIRA ), A2 HBECLIL 2% Kk ik
FIEECE = RAEWE AR FLIT), PimTORLIA. Bt
P70S6K#T 1A, $HiP-P70S6K(Thr389)4i 4 (3£ [ECST
AHD), IR (S MR EE ARG B ).

1.2 A%

121 shMsa5BA G ERAE K G 6
B SDHEM: R B15 43 =21 1k U F ke 4
FRAE W38 S AL ZAEWIS0 AR 4, S H . FEEL
AT BT ERAL ZE R B o K0 582 R, 25 4t 1 T TN VR
A4 =80 CCUKARVRAE, Ji— =2 ML AR B BN Ik
NA%Z B PRI A [ 2 o [RTERE, EROBUIN B 520 25 9 0

N1 mLA B ER 7K BY R e W, AN AR AR BB R
AR [F) o B PR B 52 o PP R AR I AR IR S kAT
122 #Fatd WRICEY RS B RIE 20 pL
4 mLAHEER KR, BIFGRE2001%, 37 *C/AKIBARIE —
AN ENEE N R TR

1.2.3 PCR. FQ-PCR W RUE B 41 21, ] Trizol
ReagentfiE HUSD R fl/Co I JHFIES B AES il 240
R E WY B ALALZLERNA, 5 5 lieDNA,
SYBR green PCRIiE &) 5¢ 1 5 I i PCR R B, K
Hp-actinfE N2, BATIH—M. PSP,
124 HE#E ik —FZES min, - FIZEI 10 min;

%1 TE=EPCRFASIY
Table 1 The primers of FQ-PCR

519 FFHI(5°—>37) fif R 2 (°C)
Primers Sequence(5’—3") Tm(°C)
mTOR F CACATCACT CCCTTCACCA 50.85

mTOR R GCAACAACG GCTTTC CAC 52.14

B-actin F CCT GAG GCT CTT TTC CAG CC 54.84

fB-actin R TAG AGG TCT TTA CGG ATG TCAACG T 55.58

B BE RS KAk : 100%. 90%. 80%. 70%%%-3 min, i
K2 ming TR Z YLD 4~8min, H R K ML 1%Eh
PR KA 5 405~10 s, [H RIKPEIR #15~30 min; 0.5%
PHET G130 s~1 min; BEFEWDRSK: 70%. 80%. 90%.
100%4-3 min; 3% 1H: — 1 2~3 min, — FF 281 5 min.
1.2.5 #ELagiius BAH 4% %2 R T
P E3 A, 75%. 80%. 95%. 100% £ BEHA 2 i /K.,
EL R A S A D) R AL D) 4 pmE2 AL
LAY . i — KT 20 min, — FF2KIT 20 min; £
FEWREKAE: 100%. 90%. 80%. 70%%%3 min, Ji/K
WES ming 280 7K K A6S min; PBSYR YES min; $1 )5
PUEE, 2B /K E IR H 10 minf5PBS 3 minx37K;
TN A AR TR G AV (B P 1) 15 1fL7 ), 37 °C
5% 7530 min; mTOR#{/4(1:50, Cell Signaling Technol-
ogy) 4 °CREB; I Fa % AL AR GBI (E D % b
W EPTRIEG), 37 °CHi# 30 minj5, PBS 3 minx37X;
TN A5 ZH AL ) & CHE R B AR BE R B9 11 38 L
YEW), 37 °CH% B30 minji5, PBS 3 minx37k; DAB &
. JfiliidImage Pro Plus# M -2 % . P
AR BB ALA LY v B R 54, BI—$HiHk
JE—3, WA ] — SO AT AT .

1.2.6 Western blot 1 i 24 A o B I AL 2R R R
H, HIBCAZE H € myE e B AR . e H 403

T2 (8%~10%) Al ¢ 4 12 (5%); 60 VA [& il 1 ¥k 1 hJi5
EAE, 80 VIH I HLVK; fr Ry B R AR R
PVDFJE F; 5%t JIg W% £ 11 hig, —$i4 °Cid 4
PBSTIHUE =K, 5 min/IK; BRI A Bgbric (1) —
PiWEE 1 h)T, PBSTIEPE3 YR, 5 min/¥k; ECLL (1.
127 HaEEZSDR SR Ao EREE
8JEISDHENE R B 15 I, B 3070 s A4 L 7T A
T EE R A, SH 4RI AR BE30 do
S SR 2R OK, W B ALV E S DMSO, H AR R AL
TS EHDMS O il 4 e 1145 22, MR B2 A2 mg/(kg-day).
128 “itFair AR R/DEEIR, K
SPSS17.08 A HEAT GE vt 2 40 M, 45 R R X £s3K0R,
P 2RI LR FH R B, P<0.050 22 5247 Wb 0k

P
2.1 ENANEZRE PmTORMFRIE

AT AR R mTORZKR 14 [\RT-PCR, 4
IR, mTORTE Z2 F i )R IA G a0 JIE A U4
20, 1 B S AL S) LT RIS ().
2.2 SDXREAREZEMEPIFETFHERER N
SRy A

TE R IEH SDOK BRURIRS 1 o1 8k, FRAT T R B bE
TS TR K SDIK BRI RS 7 40 2 sk > (B12) . 7
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220 bp 3 1.2
£
o S 1.0
B-actin 160 bp =
mTOR g
100 bp g 0.8 .
o
g 0.6 1
1 ALEY 2 DALSY 30 ALY 40 IFALLL 5: S ALALSL M: DNA € o4l
marker. Z
Lane 1: brain; lane 2: heart; lane 3: kidney; lane 4: liver; line 5: testis; M: 0.2 1
DNA marker. 0

E1 mTORTEXRARELFHIRIE

Fig.1 The expression of mTOR in different organizations of rat

X EAEUS B SDK f 2 AL V) A HEGL (), FRATTUL S 21
B A AU R 30 K A R /NG S I R A A, X
REFR IR BT B A RS AN B 2 AR, AR AR R
KAWL ARG N E R 2, BRSO (EI3A~
K3C).

2.3 mTORZEAR[E) % B M B SD KRR 2 AL Ry FRiX
2.3.1 mTOR mRNAZERFE A F WrESDX R F AT
oL (BB BISD AR SN T ImTORE
AT B, R I3AN K E BB mTORER L
%5, FQ-PCRE: W B /"m TORAE 2 I SDK Ff 5
P 20 5 P A AT B 25 5 2 (14).

232 mTOREZ & £ FFE X F HHESDX R E AT
B EE O T4 mTORTE 58 1,41 241 (1 35
B, BATIEL T S ALY I 1) e e A 2k 2= (IS A~
KISD), 45 5 4o, mTOR = B 38 1k 75 A4 K /N 65 4k

A) B)

8w 38w 80w
Developmental stages

*P<0.05, 58 JHE UL LL o
*P<0.05 vs 8 weeks group.
E2 XRARAXEMEBETFHERR
Fig.2 The number of sperm in different developmental

stages of rat

J2 (PR i 4 B ANHT 0K BEAH IR, IR 0K BEA0 I S K
g0 M b A R D R RRIA, I HLBE A AR 1 K
mTORTE AN /N rf R IB AR PR
Biti J5i A1 FH Western blotift 17 T & & /0 #r. H 4k
R E G A FE oM — 5, BB A7 i 1 5 <
mTORTE =2}, (1) 3R I8 1% i B AR (KI5E)
2.4 P70S6KTEA[E & B EZSD KRR ZE H PRI FRIE
5% Jo, FA173 1 Western blotk 3il, P70S6K A 4k
TE38JH w8 1) 38 5wy, HEmTORME 1R A4 B0 (1)
P-P70S6KEI{E8 Ji s v (135 1 e i (€l 6A), LR — A
R E My BtP70S6K i i 14 2% 2 HIP-P70S6K/P70S6K,

©

A: 8JEIS AL B: 38JFUS AL, C: 8O WS AL, i kT M AENE NEZE 40 AL

A: 8 weeks group; B: 38 weeks group; C: 80 weeks group. Arrowhead was the seminiferous tubular atrophy and vacuolization site.

B3 TRABEMBAREBAERENEELE.

=R (100x)

Fig.3 Seminiferous tubular atrophy and vacuolization in different developmental stages of rat testis(100x)
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1.4 4

1.2 1

1.0 A

0.8 -

0.6 4

mTOR mRNA levels

0.4 1

0.2 1

0
8w 38w 80w
Developmental stages

*P<0.05, S8R UL LL .

*P<0.05 vs 8 weeks group.

El4 mTOR mRNAZEAFRREILZBEMBRAREZRPRIFTIEFR
Fig.4 The expression of mTOR mRNA in different

developmental stages of rat testis

800 4

I0OD/Area

600 -

400 A

200

8w 38w 80w

BATRIYE BB R PT0SOK M R 14, 3k 2% gt i, I HL
It A 2 PR 8 LB 1 1 258 12 T B A (1 6B)

2.5 BERBRENIESD AR REISIE

2.5.1 mTORKE ta & & 474 /5 SDK RAF T2 A
AR NEEE {EIIRERAF L R I, mTOR
Bl B A8 A S SDOK RS £t 15 2 PR (17,
P=0.000 981), HEZ: {445 R W7, 5 8 R 4
ARG, A2 25 4K AR /N AR BB ) 2 45
AL (EI8A~IEISC).

2.5.2 mTOR#KE b & F 37 4) /5 PT0SOK & I R 1k,
REHEE  AHEMNEELIG, SDARER
[IPT0SOK K 1A AT B W A8 4k, TTP-P70S6K A ik 2% %
fi(K19).

mTOR protein levels

0.7
0.61 .
0.5
0.4
0.3
0.2
0.1
0

8w 38w 80 w

A: 8JH 4 ; B: 38JH UM 4L C: 8OJIREHL; D: ¥ B AL/ HT; E: mTORIE H ) &RIA K0 *P<0.05, 585 W 4IAHLL .
A: 8 weeks group; B: 38 weeks group; C: 80 weeks group; D: quantitative analysis of /OD/Area; E: protein expression of mTOR. *P<0.05 vs 8 weeks

group.

El5 mTORZEAEARR R E M ERARE N PRIFRIZIFR(200%)
Fig.5 The expression of mTOR protein in different developmental stages of rat testis(200x)
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2.0 -
1.8 1
1.6 1
1.4 A
1.2 1
1.0 A *
0.8 1
0.6 1
0.4 A
0.2 1

P-P70S6K/P70S6K

8w 38w 80w

A: P70S6K. P-P70S6K ) IA /K B: P-P70S6K/PT0SOK AL/ HT. *P<0.05, 58 AR ALMILL .
A: protein expression of P70S6K and P-P70S6K; B: the ratio between the P-P70S6K and P70S6K. *P<0.05 vs with 8 weeks group.
Elo A RE%BMESDAREN P mTORIPTOSKHTEER L A1
Fig.6 P70S6K phosphorylated by mTOR in different developmental stages of rat testis

1.6 -

1.4 4

1.0 A

0.6 1

Number of sperm(10%/mL)

0.4

Blank Control Rapamycin

#P<0.01, 57 (4L L
**P<0.01 vs with blank group.
B7 BWSEMNARBFTFHERZM

Fig.7 Effects of rapamycin on number of sperm

(A)

A AL B IR C IR # R ITHE N AR N R

3 i1ig

mTORA 538 6 71 4H i 384 58 v (R4 FH CL48 78 Ak
Z [0 IR 5T R AR BE S, PR R H AT BT
(036 7 J 8 (1 8 502190 AHIE 9% % 1L, mTORYESD
KRB AL P IR Rk A i S e . mTORSR A
BELERG Js i i v, O FLBE A 4 08 1 S KemTOR [ &
IR ELIER T AR . RS B 4 MRS T R AR R rh Rk
AT 2573, RIS T T, 0 e kg
TR A AR TR RO R R, B
FAFWE IR, KT8 E R MBS, B TmTOR
[P 15 15 20 W 184 5 RS I AH O, BRIk, mTORTE R i 41
Wb R IA BT RE SR TR AE A E HER R
CUA MR B, — e 5540 38 55 AH G I 4l i Rl 72
L5 I 4N B i A B R, WK 7 R AR AR G B 1 O
(SPK). tssk1 LA S HoAh 55 5555 AH OC I 2 VAR RS 1K

A: blank group; B: control group; C: rapamycin group. Arrowhead was the seminiferous tubular atrophy and vacuolization site.
E8 AESERRBRERNEED. TBRUFRA00x)

Fig.8 Seminiferous tubular atrophy and vacuolization in different groups of rat testis(100x)
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(A)

R — e

B)

0.8 1

0.6 1

P-P70S6K/P70S6K

0.4 *

0.2 1
0

8w 38w 80 w

A:P70S6K. P-P70S6KI[{#iA 7K F; B: P-P70S6K/PT0S6K AL AT, *P<0.05, 1545 A 41 L«
A: protein expression of P70S6K and P-P70S6K; B: the ratio between the P-P70S6K and P70S6K, *P<0.05 vs with blank group.
E9 FRE4APT0SOKAIHES 13 F
Fig.9 P-P70S6K/P70S6K in different groups

A b Rk AU, O T UESimTOR 5 R
TR A 52 2R, ASHIESE FH mTORME S 1k 40151 701 15 by
B 7% AR R AR R R, &5 TR 3% W Ak B 20 1 A
KRRE P 0E I BAR TR AL, JF AR AT 52w
K AL 0 A2 A /N 2 400 B e i qb . axX e 4 JLE
SEmTORAE 518 I 70K 7 Ae rhold 45 R 2 (0 4
.

A4, mTORFERG & Al R 7= AR A H BB L
AT AT AWFFEEE R TR PTOS6KAESD A il 52 4L P i
IR A /K T Bl A FLAR 8 R B K B B (K. PT0S6KJE:
mTOR R (1) B4 E HIECA, L Thr38947 £ fig #¥mTOR
R AL, B R AL B P TOSOK R 425 115 -TOP L 14
(FJmRNA [P, {3k s sae>, i X L g si,
XImTORTERG & AE A LT AT DUAE H T 4
W AESDIK BURS B 41 M, mTOR$E %2 5 5 il i I
UeAs 5 Ja, X U A PT0SOKHEAT i i 1k, IR
A BIPTOS 6K 1 47 1 E A% Ji 40 Jf 15 5 1) 2 115 1, AN
ML HERS T & A HMEPESD IR B P i 30 3 v 48
1], BUARPT0SOK [H) ik A7 P i, {H i T-mTORIY)
FIL N B, E XPTOS6K [ 1 R 1L 34 % EPP-P70S6K/
P70SOK FFAK, DRI 1A J 4 A 338 i ook 2% B 2 2% 01, 5%
Jo 7 BUERS AN I 4 O B 2 s i e TR
8% 22 A0 B2, - mTORYY H Hl (£ P70S6K (1) i
P A 20k 5 2 B ARG, T) W)t A B 1 2 A R A
I mTORH 1 45 P70S 6K [ i T Ak K S04SR
Al A EVER

eSS i AR A — MR E LS, mTOR
ESPEYNETE SIRSEL R S Re R IR RS S s e S ] 29
(1], fH2FQ-PCRIFI &5 W41 2 7"mTOR[FJmRNATE38
JEWE B A A I R I8 e o FRATTHEM, IX FPmRNA
HARIEMA—E] e R miRNASAT ¢ W & i,
HARLESD A B AE I, mTOR #6534 3 5 i, 1H
J& 1 T'miRNAsH i #5mTOR mRNAFH R4 45, S
HmTORE HKIEFL. HAT, AP mTORBEAT
43 By miRNA ST mir-199a-3p Mlmir-100%2% {H J& ¢
KT R AT R TP A2 A A mTORBEAT i 4% LA J2 ik
AR AmiRNAZ 5 JL P #f O AN 2, 75 Bt —
AR

AAFIE O F 52, mTORAE Sy — Fl ok 40 fifa 338
B A SR - A5 5 X1, ZESDIK BV 1
RSP EEESELWEN. B, P Ak
K R A 5 mTORZ R (M) 28 &, #4 Im IR 2 W Ak
7 S VEAN T E A S AL, DL BT IR 5 Pk A 259
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Expression of mTOR in Different Developmental Stages of SD Rat,
and the Research of Relationship between mTOR and Spermatogenesis

Xu Hao, Chen Xuemei, Ding Yubin, He Junlin, Wang Yingxiong, Yang Dehui, Liu Xueqing®
(Reproductive Biology Laboratory, School of Public Health, Chongqing Medical University, Chongqing 400016, China)

Abstract Spermatogenesis was very important in male reproductive and the proliferate of spermatogonia
ensure the spermatogenesis successfully. As the growth of the age, the quantity and quality of sperm reduce gradu-
ally. mTOR signaling pathway played a central regulatory role in cell proliferation and differentiation. Therefore,
mTOR signaling pathway played an important role in spermatogenesis probably. To investigate the relationship
between the mTOR signaling pathway and spermatogenesis, we did the SD rat testis tissue sections by immuno-
histochemistry and we found mTOR expressed in the spermatogonia. Then, we detected the expression of mTOR
mRNA in the different developmental stages of rat testis by FQ-PCR, and the results showed the significant differ-
ences of transcription between 80 weeks group and 8 weeks group. At last, we found the expression of mTOR and
the phosphorylation efficiency of P70S6K reduced gradually as the growth of the age by Western blot. After treated
with rapamycin, the P-P70S6K/P70S6K and the number of sperm reduced in the normal 8 weeks SD rat. These re-
sults convinced us that mTOR signaling pathway was very important in the spermatogenesis.

Key words testis; spermatogenesis; mTOR; rapamycin; P70S6K
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