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Effects of short term feeding transgenic soybean

on the expression of StAR in rat testis
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A ¥ & & (steroidogenic acute regulatory protein, StAR) mR-
NAKRFFEGRFPEREGH M, ABEIAR I ZLHBR
AR . A5 30 R4 RAR B SUL SD K R AL B 4L,
% GM % & &4 CPd-epsps A B K 244, CK AR £ 4
k4 A B 24k K 2 (Soybean A5403) 434, "% A X 144 30,
60,90 d &, &AM 3 AKRR AT B EZAAEE
FH W EHATIEE A 4475358 RT-PCR # K40 X &
¥ SIAR KW KA F5 GBI LR R 5 KR E R
StAR % & 4% . "RE 30.60,90 d /5, f# 3| 3L yxﬂ:ﬁa 5 CK
WA GMAX R FAL MWEVS RAEEF. KD EEFR
B E K R EARAKREF W E S M R R 30 d &
W (P<0.05) 2 F 2 Hs. A EELmumE 1 o P
X T 005, £ 2FM£F;GMal CK 4 X K40k, SAR &
Wik T BEaLTMALENAARNZRFREH. £
B A K A4 CPAepsps AR K2 MUEXRE R AMEETE
HOWEAKEAFTEF RREELARRKEZF KA FALF SAR
AREALZ . SARZFGEZANLH A,

KBR:HARKE; KRG ES 2 4GStAR

Abstract; The present study was conducted to discuss the effects on
genetically modified soybeans on the level of mRNA and protein in
StAR gene in male rat, and aimed to provide a scientific basis for the
security of transgenic soybeans. Thirty male SD rats were randomly
divided into GM group and CK group. The GM group were fed with
transgenic Roundup Ready soybean containing CP4-EPSPS gene, and

the CK group were fed with non-transgenic soybean. Three rats of
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every group were killed at 30 d, 60 d and 90 d, respectively. Viscera
index (testes and epididymides) was calculated. RT-PCR was used to
measure the expression of StAR gene, and ELISA was used to analy-
sis the expression of StAR protein. The morphology and color of
testes and epididymides of the GM group and CK group were ob-
served. No significant differences were found in size and testis coeffi-
cient, Epididymis coefficient were no significant difference(P>>0.05)
except 30 d group. The average expression of StAR gene and protein
in GM and CK group (30 d 60 d and 90 d) was detected, and no sig-
nificant differences between the two groups at the same time were
found. The results suggested that feeding transgenic soybean for 30 d
showed no damages to occurrence of testes and epididymides in rat,
and the expression of StAR gene and protein were no difference ei-
ther.
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PR % K B 4T N 2t TG B 5 M2 0 . Batista 4097 X
RGBT TR R K SRR R RS
HARMWBEFEZS . A, AR RIE T8 3 K xR
A5 R GERUME BV IR & B 0 A R . (H R LR A
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e AR, 25 [ RE W R A & PR A I 8 O (steroidogenic
acute regulatory protein, StAR) /& i 95 X — o 2 i 3¢ #E
F. Warita 25U BF 58 & B/ BUStAR 28 (0 Bk 2 5 i
PEARE Y Star JLH i Rkl , B EER B FME 1A 300X
FEPE X /N BRMEPE Y & R oG B A VE A . S AL I J5i 4t i o
StAR E [H 13R85 S H ik &, $0 5% mi SE R ) A SR 2
Wb 4 T 5 T 0 40 04 A A EYE Bl AT A L s B e A M
% CP4-epsps H: A K & J H R AR E Soybean A5403 it i 1]
B KBRS AL SIAR SER R A ) 22 5 BF AR W 6 S R R
XA R G R E B SR LA AN A N 4 i T RE Y R L B
TE e 5 DR R O %o M P R R A A 22 A B LR 1 B 2 A B
1 FeHS 7%
L1 ORI SRS
L1155 41 6
SD A R« iy 1L 7Y BER K A% 5250 3 4 oo 3R 4
% CPA-epsps Z: R K& R i IEE GTS40-3-2 K 5., | 4%
B R TR HEA Soybean A5403 K&, 3 FH W4 &
ol R % B R A B M B A B 0 3K s R DD 38 4E A
HETERINE
112 FEAL TR
HLF R . BS124S B, 48 [ 58 2 R W7 46 [ 5
SR 5t 7 PCR Y. 1Q5 #Y, 35 [ Bio-Rad 24 ] ;
R A%:0.1-200 pL &%, 1% E Ependorf /A H] 5
B R H B R E O L : Neofuge 25R B, il TRk e
2] 5
b7 AN : ELx808 #Y , 3¢ [ 1 I8 AN 5 5 BR 2 & 5
qRT-PCR kit:50 pL J i X 120 ¥, 524 4 T 72 (R 3%)
AHIRAT
STAR [ 16 4 328 43 BT 3 371 0+ b ¥ g 106 A 9 B B B
CiF
DEPC 7K : 100 mL, 8 = RAEWH ARV
SHH BE BN GK &R o B ali, Rk 2R R
=
113 FRHECHI R BRI ZE 46 L0 VS 2R R R 2 S0 5 sh g b
SO T A R A AL K (589D L R EL (20%) A #
(10%) B (690) VBB (2% IR (120 3 (1 %) Y
i (0.9 %) R 2R 24 R (0.2 %0) , H iR 58 4 17 &4 F % CPA-epsps
S R K S L) ok B8 28 47K Soybean A5403 K 5 L
F5 B4 L (S5 5 2 BT A R REE 3R 4 ) (GB 14924.3—
2010) #3k
114 5 3h ¥ o5 H KAk B
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R 1 RS N R BE S L BE ML A B AL B A A
FH KGR KBRS A (GM 4D B A S H kT
FARL R B X B (CK 41D, #3556 3 3 43 3 W & 30, 60,
90 d Ji - B AlBEHLARBE 3 HR R AT 58 .

1.2 RWAHE

L2.1 JEZs R4 MR 30,60,90 d J5 MUAE B F 75 4L FE K
BB PR e AT, B O I R L 43 A IBOBLAN S2OAL L M S AR T ()
MRS 2 ONE RS 2R 80— IE 2% 51 5 /R UM 3D 49 31 1 3 K LS 0
REAM 2 R, BB GAS B A — 2 &
pH 7.4 FPBS 21 41 21, F i A sl ¥ iR J5 B8 2 — 80 "C Uk
FEVR R IRAE A

1.2.2 RT-PCR 3 JH Trizol #& IR Kk Bl 22 fL 41 41 5 RNA,
S RT-PCR 5 & (TaKaRa 23 7)) #¢ B 46 5 #E 47 380 4% 3¢,
Star 2 [ PCR ¥4 Star-F 5|4 %% AGTCATCACCCAT-
GAGCTGG ;Star-R 5| #) ¥ % 3 TTCAGCTCTGATGACAC-
CGC., NSk FAE K R A A2 4l o 28 3 40 X 2 1)
18SRNA #£[H ,18SF 2|4 ¥ 31 : GAAACGGCTACCACATCC
18S-R 5| #1741 : ACCAGACTTGCCCTCCA,

P 25 pL qRT-PCR A &R, G MR RZ P M A 1 pL
¢DNA,12.5 pL. SYBR Premix Ex TaqTMII, Fi#H1 R4
£ 1.0 uL,ROX reference dye 0.5 pL fI7K 9 pL. BAFEA
W 4 P47, SR Bio-Rad 24 A] 1Q5 32 B ¢ ) & & PCR Y
PEATY 1 o NLAAF A - 95 "CHUEYE 10 ming 95 CAEMES s,
60 “CiBk 30 5,72 CIEAR 10 s, 40 P IHFF 5 2 1% 7y 28
95 C 15 5,60 C 1 min,95 C 15 5,0.3 C/s,

AR 2T . NS 18S SEEAN Star JE A W 1948 1 4
B R EE R S A sh T G B ) 2 2R v A il 2
CT i . 38 2o ¥ i il 28 0k 2 E RCR BT Y 45 57 1 o AR 40 520
HHZk iy CT (40 BT T 545 8 2 2R
1.2.3 STAR FEHBEIE S o 07 ICH ¥ VR R A7 1 52 L 4l
2L Ak S SR IR EF 2~8 (C. T 1) PBS wlik 5 B4l 4
ZFRTE AR B M AN T, BY ) By R PR L e 1 g AEUmA
1) 9 mL PBS, 7K [- 3 000 r/min 2J3% 10 s, 4 3~5 K.,
3 000 r/min B> 20 min, B EE /%€ (1 mL) & . K5 #%
SR [ A B 2 T 2R 3 (STAR) B BE S 0 ik ) &
VLA 4 E & E R RS 15 min P _E BEAR 152 BRI 5 32
GENSCHS 2.01 4 {4 43 #7 4b #8045 4%, 48 31 ic 5% A )
LR,

L2.d4 Gt XA B #EAT AR ME AL B H — fb AL 21 %L
ik A WPS RAg AT 25 M BUE DL 2 =5 3R, 4
) 50 A b A SR T ¢ A G L L P<<0.05 R ST X

2 HiR5nbr

2.1 HEFRAEXNAREA MEMERZRZBWZMN

IRV~ N N3 SN TR ST S N NV A =
o 3 . TR 4R 30,60, 90 dJE 1B JIE AR R ASS R
SR 2 SR BT SR U AR R B S T IR T AL & e
g & B, B 30 d Ab 3L BiF S R B (P<T0.05) 22 55 W 3 41,
B E PEYRTF 0.05, TREMZER, WL 1.
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Table 1 Effects of GM soybeans on visceral coefficents

of rat (n=5)

wE 25 30 d 60 d 90 d

. GM 0.970£0.058 0.650£0.165 0.703%0.012

R CK 0.930£0.015 0.7024£0.040 0.76940.106
GM 0.201£0.013* 0.22040.134 0.336240.035

It s

CK 0.187+0.003  0.22540.078 0.33620.025

Toox FoRiR I 4 5 0 B4 ) 24 7 3% (P<C0.05)

JUE % R BO2 T PRI 00 F AR L T L BUR R sz i1
Xt S E S A R PEVE . GM 5 CK A L. X 30 d 4b 3R
HAMERPP<0.05)ZERBHE HESHAMZFHARE,
AL ST R W] SD oKL 8~12 R IE S REUEH H S
Y 420 0.566~1.043, [ff % 0.181~0.349;12~24 JA IE
WA W H S % H 2 AL 0.420 ~0.894, [ £ 0.169 ~
0.366, fAMX IR 30 d J5 . R F 8~ 12 J& % 1 1] . 4]
MR I AL 60,90 d 5 . REBRAL T 12~24 &I, 2 47k
I R AR E 7% 2 BRI BT I 45 R AL T OE W T A
30 d AL FRZH P S R R 2E R 3 T AR H B A 25 R
B o L2 B PR K 0T o 3 A 52 L 5 52 0 3 A K M 3 I 5%
EHEFBRTHYE, FRGRSEFHERE TR EHIEN K
TN AR B SR AL AR R BGE W — 2.
2.2 HEAXEXMKBREH SIAR mRNA KERIZHF T

H RT-PCR J7 v D K RAESCHE B ik &, Bl 1 7]
LY SO TR TR A Y R A fE R

b s

R

Fiibo)
PCR base line subtracted curve fit RFU

Il 1 1 1 1 1 1 I}
0 5 10 15 20 25 30 35 40 45

KWt T2 R0 H 2 m 14 5t & /i, AR S
B A5G E K,

RT-PCR 58 i J5 A 9510 ¢ £ 4 . 76 A0 [ AR T, 9 1
HEXEE W CTHEB R NS EE M CTE. 53 H AR
FAXS Kk ACT fH, BF StAR B EE A X T NS &K
18SRNA ik &t . 435115 30,60,90 d ¥ 5 K ekl 1w W2
KL (GM ) FEE e 5 ok ] K BL(CKC4D /19 StAR H
BB SRR CT (M StAR H A4 38 D B HE 0 2 3k it
Hik ACT fH I3 2.

R 2 oA, KRS A 18SRNA JEF K ik CT {E
ARIRVA P 22 5 R 3Rk A X AR . 9 2 3k B 33k R )
ZRAREFE VYIRS R ERESG M, R R 30 d
Joi o 1 R B HE A G AN ) A B R] 2 P OR Bl SEAR
B RAR A kA AR AL AR [F ZH A 30 d/60 d.30 d/90 d,
60 d/90 d BRI ik ¢ K P{HI KT 0.05, F W S 4
PR StAR SE [ 23k oK Z i) 8] 5, 25 58 W35, 883t 4y
ras R 3,

WL EA 30.60,90 d 4 L 3k B4R L 4 A I A R
FE DR StAR e PR AH % 22 35 4t 19 7 B 4E 43 501 O 5.037 &
0.597,3.963 4= 0.323,4.353 +0.648,4.29 4-0.233,4.757 &
0.269,5.33740.579, 8 75 22 43 BT W20 K R StAR 3 [H 4H
R4 /Y. PAE N 0.175,0.556,0.185, ¥ K F
0.05, A [E AL B E] GM 205 CK 4] StAR JEH # ik % B A
BECLE 2, IR KB StAR K 5 R Z k8 0

U RER- I

M
PCR base line subtracted curve fit RFU
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Figure 1
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Table 2 Objective gene and reference gene of rats
b 3R] /d T H GM 41 CK 41
HimHE CT (H 26.11 25.96 25.84 26.48 26.15 26.25
30 W HEH CT 4 21.83  20.87 20.10 21.88 21.92 22.21
ACT {4 428  5.09 574  4.60 4.23  4.04
HHRH CT 4 24.96 2515 23.91 24.75 24.71 24.14
60 WZHRH CT A 20.56 21.52  20.05 19.76 19.81 19.76
ACT {4 4.40  3.63  3.86  4.99  4.90  4.38
By RE CT E 27.02  26.96 26.96 27.56 27.66 27.54
90 WZHRE CT 4 22.95 23.22 21.71 21.77 21.96 23.02
ACT 4.07  3.74  5.25  5.79 570  4.52
3 ANAKBRAEALIERE SIAR BEEREELR 127
. . o —~ mCMZ4l  E=CK4A
Table 3 Comparison of gene expression in different L LOp
time groups of StAR rats o @ 08f =
O F el o s
i gl I\
20 5 B S g4l {1:
30d/60d 30d/90d 60d/90d 5 \ 3
- : £ o02f \ i
GM 4 0.089 0.334 0.489 \ %
0.0
CK 41 0.137 0.077 0.268 30d 60 d 90 d
I8 FRLR i R
Treatment time/d
7.000 B4 REBAAKRINKXKENL SIAR B G ST Y0
|l  mGMZ E3CK4
6.00 CMEL - ESCKAL Figure 4 Effect of GM soybeans on StAR testis of rat
BN K 30.60.90 d J5,GM 41 K RSB ILH L P StAR
8B M 0.6914£0.039),(0.72040.013), (0.987 +
0.130) ng/g. 5 CK %4 StAR & |9 & & (0.758 £ 0.028),
(0.75640.024),(0.74240.094) ng/g L. # 3 P {455
90 _
. . A 0. ,0. ,0. ,12 .05, 2% I i =S PNERS
R T M > 0.118,0.130,0.098, 3 K T 0.05, % B M8 £ %% 3L [ K &%

Treatment time/d
B2 BeykEma AR

Figure 2 The relative expression level of target gene

2.3 BEFRAEWNAREAN SIAREBKERZENZ I

IC 3% T AR A A 0 25 AL, AR 4 B fE R B B A, B AT
GENSCHS 2.01 #4453 & DU A5 #E il 28 COL I 3D, A2
R:=1&fE y=Y=AXX+B,Ht A=0.007 33,
B=—0.051 06,

R A SR I 45 2R AR I B AR R B AR UL A4, IR

251
¥=0.007 33x-0.051 06
2.0F R>=1
R
S 10f
0.5+
0.0 1 1 1 1 1 1 )
0 50 100 150 200 250 300 350
STARZE FIARIE S e 2
StAR Concentration/(ng * L")
B 3 StAR #eal AR w &
Figure 3 Standard curve of ELISA test for StAR
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T A BB PR AT S S R LR P 0 e T A AR I A
W A TR . SR BTS2 U] 5T 2 N LR A A T
AT T SO IR [ AT AR T AR A A B 1R R IR
W] 52 DA A SN JBE i P I ) 5% d8 75 2 StAR R R T
RSN BE A- JF (2 E JIH [ 1 A 5% 08 L B s 2R 1 StAR 16 H
W] B % 3 vk PR T B 5T 3R WD R R 5 B CP4-
epsps 2 KRG HOR 30,60,90 d 5. 146 21 R B S AL R
StAR 2 [N mRNA 7K 9 3205 50 B4 06 B 3 22 5+, StAR
H [N 3R K- 9 2 08 0T 7 2 8] 22 7 0 4 27 5 S0, T L g 3
MR T DR A R R 2 3 e S W 0 AR I R R
MBI, QIR AR L K E 3500423 X
40-3-2 L ARRE R PR S B A [ RE I 22 A XIVB IR AR 4
& N SN NP N RN W A = N I
BAAT A RS 5 LX) S50 47 T % i PR R X 0 1L %
FARMEEEMMLA f BT B F R . (HIX RO A R R
. Raffaella %0 5F 5% % B0 M £ BT 50 H B K & 09 B 2 fr
RN - T P 2 R Tl 4 K B8 i S M T HG T R A
U ) 240 LA
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