S
EF %05 I 5 2L 4

, 5515 4% 455 W) 2020 4F 10
Eco-Environmental . .
Knowledge Web Asian Journal of Ecotoxicology Vol. 13, No.5 Oct. 2020

DOI:10.7524/AJE.1673-5897.20200208002

XU, fEEE, XK &, 453 MRS RSB R CYPI7AL ZERFR MM, B H A ,2020, 15(5): 345-351

Liu S, Su T T, Liu C F, et al. Effects of 3 kinds of PAHs on the expression of CYPI7AI genes of Strongylocentrotus intermedius [J]. Asian Journal of
Ecotoxicology, 2020, 15(5): 345-351 (in Chinese)

3@%%%%ﬁﬁ%%%ﬁ%cwmu%ﬂ%ﬁ%
A

X'J ul.l7l,2,3 , ﬁ%ﬂ,%ﬂ,lQ,B , 5‘('] ’Killﬁ , %jg:‘léllj,* , ﬂ ﬁ{‘&l,z,?a , 7,3}{,:::5.123

A THERERRERFEEARAEEERE, A 116023

2. KEBFERFRANT R FI, KiE 116023

3. REEHERE, RV R T EARBE S LR E, K& 116023
%5 H #1:2020-02-08 & F B H:2020-04-17

HE . R ARFZEE T 12 (PAHS)TS YL 4%t 8] BRI AR (Strongylocentrotus intermedius) W) 25 FE BN , W58 T A R e B
FIZEIF(a) (L 5 T 20 wg-L ™LA I 2 RS2 300506 3-FF 24K (5 .10 1 100 pg-L™")FH 2-FH BL (5 10 F1 50 gL~ )% AR 40
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Abstract; In order to study the toxic effects of different polycyclic aromatic hydrocarbons (PAHs) on Strongylo-
centrotus intermedius, the effects of different concentrations of benzopyrene (1, 5, 20 wg-L™), 3-methylphenan-
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threne (5, 10, 100 wg-L™") and 2-methylanthracene (5, 10, 50 wg-L™") on the expression of cytochrome CYPI7Al
gene were investigated. The results showed that with the increase of exposure time, the three PAHs at different con-
centrations had different effects on the expression of CYPI7AI gene in Strongylocentrotus intermedius. Compared
with control group, after exposure for 14 d, the expression of CYPI7A1 gene was inhibited by benzopyrene in 20
pg-L™ group (P<0.05); after exposure for 14 d, the expression of CYPI7AI gene was induced by 3-methyl-
phenanthrene in 100 wg-L™" group (P<0.05); after exposure for 14 d, the expression of CYPI7AI gene was inhibi-
ted by 2-methylanthracene in 50 pg-L™ group (P<0.05). The effects of 2-methylanthracene on cytochrome
CYPI7AI gene expression of Strongylocentrotus intermedius are more obvious than benzopyrene and 3-methyl-
phenanthrene.

Keywords: benzopyrene; 3-methylphenanthrene; 2-methylanthracene; Strongylocentrotus intermedius; CYPI7Al,
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VLA, T A R K LA AR 35 35 7K K HEA T
BV 1S R DA TS K 3 O
BRI H £5 INEE 45 1 0 AR W B R A Ok i E Y,
TRESIRIHE N Ly -dac) SO ERII B g IaacE A L E 213
$2(PAHS) , Z 5 IR A5 ) o A T AU B0 AR
i Bom 2, 5 AN ARG s % VIAE G, 23 i
“ZF W I X PAHS 2575 YL Y A 2SR R
W A mEE Y WEEp i, i K2 T
o H Y 16 F PAHs, Z % PAHs fii £ ¥ 0 fa %
PERTS DRI (a) B | AE R S LRV 3 3R PAHS, 7F
AU AR, T AN R R E R 2,
FE NPT 3-F LSRN 2-F S BURN R T () BE FPE
MIRIFSE B 2 BB TR R ABIESE .

CYPI7AL(EHK R 40 i 2 P450c] 7o) /2 41 Jifd
B3 PASO il R RGN 2 — LW R 2 17a-
FRALME (17 20-24ff B 1) 15 1, 2 — S BUR A R4S
AR B SR AU , 7 215 [ B 3R 5 R 3 1 v e
SREAE T J2IRYT TS Wi AL i ) EE B AR
PAHs fEZ it ARG ARIE A A YA N, DTS20 i
K P450 il 52 CYP if ) A AR R [l A2 BE A e A8 | AN
] BE AN [R] AP 25 14 PAHS 15 e & ff CYP & & &
AR, I, S CYPI7AL VR #E 3
I AR bR, DT I A A e A S R B T
YRR, TEASLE T, S B CYPIZAL HE I i
M W58, RS2 CYPIZAL 35K 3 35 & Y
P450 BEARME > B 4tk HAFaET ™,

Hh ) Bk IH(Strongylocentrotus intermedius)Yf- 1
IR B DL R B, AR A S HE IR I A S
WIRERE , AR FZE RS 2D G2 S5 R
JIEATE V3 FRIENIL AR B R LU AR 2 5 A 3 i i
FFEEE LB ER s, HAE YRR IE O s, R

HAERESE 0 RAFSEgARN Y DA FR T T 2005
Y225 Je ot 35 2206 DL (Perna viridis) IR FE™ {)5 §i
Z:(Apostichopus japonicus)"* Fll % 1 il Vb 7% (Periereis
nuntia Savigy)' B EEETEMY 5 H A AR W A
L, PAHSs 15 4L % g IR s PEpF e e = . [RIG, DA
Hh ] BRVEE B Ry S X 42, 3 il B 2 2H A [R] IS 1
XTHRZH DA S 3 2H A [R) 9 B2 B AR T (a) 8\ 3- T R TE AN
2-FHSL AL BHAH AN 25 3.7 M1 14 d Jm AR
CYPI7AI LI A X ik, I H ARG 52 56 B
A3 B BR MR CYPI7AT 35K (1) 323k 5 759F (a)
BE3-H B IEAN 2- R R FR VR FE Z [ I DG &R | S W
BEA IS USRI AR

1 ##l575 % (Materials and methods)
L1 AR 5

¥ %% . CFX Connect %¢ J(: & & PCR ¥ (3%
BIO-RAD), Nano-400A 1+ £ #% 2 2 11 43 Hr A (bt M
BRAL R A PR F]), TG16-WS 7 & 2 i 5 i 2
OHLAR TR B O AL SR A PR R), TS-211GZ A
TR R (B M s A 2 i 38 A PR |

A AT ()l 2- T BR RO 3-H L SEI A Sig-
ma /A F](Sigma-Aldrich Corporation, USA), 4li & 43 51|
H>97% >97% F1>98% ; PIAR (43 BT 4, KA 1 WU
R 5 A B3 #)), PrimeScript™ RT reagent Kit SYBR
PrimeScript™ RT-PCR Kit II 1 Trizol RNA # HUix
RGN B LA TAEARAE .,
1.2 SEE kR

AR 325 18 55 Y AT BIR 2 ) W) SIE it R iy v o) 3K Vg
RH(Strongylocentrotus intermedius) , PRI HE ¥ AL X} 75 Y
Yy R A, H I 2R S AR B 78 5y, il DAHE
VAR SC G A7 AR, BEEELAE M (0.8+0.1) em HE
BB, 7E S50 S MK G K TR R G h & 5% 2 JH, ]



545 4

XIIDEE .3 FhZ IR ISR AR AN (0 K CYPI7AT FEH FIK 150 347

1] 5 ML ff Vg | 32 i BRE LIRS | K /INAR TR) A A 1
s,
1.3 ZHIFREIESE

PG AR AR K 28 A 1 L 3 v B B A
W, 8 3 R IRIT IR LMARTL BN 1% PR B A B
LA 500 wg- L7 AY 3 Ffis &3, Pk X 3 Ak
B WP TR 7K T AN ) VA 5 1) 22 34 05 2 S B Vs T
Horr R () EE WS SR 1.5 F120 pg-L7,3-F
FEIEYR BE 2251 5 .10 F1100 pg-L™",2-F KLk i

G304 5 10 A1 SO gL [R5 2 A3 BRYL, 53
) 2 P X B ZEL R 1 %0 P L B 95 90 % R 201, 4% Ach 380

M 3 AT, LI BNE A 1% >, A
PR s R AR, KIR(15+2) °C L, 8k E (30+1),pH
9 8.0+0.5, L 7 LAB AR, B PRI i 4H>4 .0 mg
L7 TR AR N AT

DAFF U 35 37 S I AL 4 a5, BB 2 KA —UCHT
fEIRE K, e DAL 3R 25 R E BN AR R v B TS
1.4 FEALREE K RNA $2HK

WAEAS RV B 2RI (a) 18\ 3-H LR 2-HH L
VIS AN [R) 2 3 B 18] 4 i A A5 3 1L, S B 1 RNA it
9% HH ()96 AT RCAE UK B EA T HRAE , RS WA
TEFREAR 100 WL, 25 A tube % Ji 7 BN 4% A WAL,
-80 CIRAT .
1.5 CYPI7AI FERF R E

H PrimeScript™ RT reagent Kit #1752 5% 5% , F
CFX Connect ¢ Y6 E 8 PCR 13K H SYBR Prime-
Script™ RT-PCR Kit I #4730 %2 & PCR, S 7%
.95 °C 30 5,95 °C .10 5,55 °C .25 5,72 °C .25 s,
40 MR, K delta-delta C, 32, I3 12 75 JH 1) 4
FRFE ABS10191.1(Actin) A4S 1E , 10 55 52 56 A% & v
CYPI7AI BN FihH, RAMXE & ITES e
ARV FEZR I (a) B8 2-H JE ORI 3-H B R85 37 T
TFAHAHHE CYPI7AT PR 335 LA | 398 HOI: JIE 1A%
W B-Actin FE PR FRIK LA N S 5L AR 408 i
W15z 86 AR 15 B I CYPITAL E A B, K
Primer5.0 A5 140, 519 7 5 BAR(E B ank 1
Ji7N
1.6 BHEgiit 5k

SEBGHEAE LA 3 Uk A R B 1 T 3 A o
223N . BARGH2E AR SPSS 16 SGeit4k ok
SER, PN AE it PCR B 22 Sk 0 Bt R IR 38 5 22
IIMIERER . P<005 NESBE,

2 453 (Results)
2.1 (et El kg e CYPI7AT BRIk
(5 n
T NRAEAR IR B2 2R I () 35 57 T, e CYPI7AL
FR AL E 1 s, FERFREIN, 25 O R
CYPI7A1 FE R AT 2 15 5 v T IR R X HR 4, (5 2%
a4 d),2 NXHRA CYPITATL LK A 3
L%IL%FHL VLN ER XD CYPI7AT B2
M, RIF()EEIMERIING d), 5N ERXT IRZHAH
tb BACFRLHIFIR CYPI7AT BePH BA R 65 B o i,

MBEE IRE MR B T A BREH G CYPI7AT
2.0 @3d
B7d
1.5
£ 14d

0.5

PN o

CYPI7A IBEFARN ik i
Relative expression of CYPI7A1
s

=)

f
5
TR (ng L)
Exposure concentration/(ug-L™")
Bl1 AEREEHF(a) EXEEER CYPI7AI
HEERIEH0
T B T A AL 3 55 06 B2 AT L3S BT AN [ /ING b 35 R I 2
P25 5(P<0.05), b A A 6] /NG - 0135 3R 7R T8 1 25 14 22 57 (P>0.05)
FEARFR T B 7R 23 X6 IR, B-B 267K A i B s 7516 B84 ; TR
Fig. 1

concentrations on the expression of CYPI7Al

The effect of benzopyrene at different

gene in Strongylocentrotus intermedius
Note: All treatment groups were compared with the control group,
significant difference (P<0.05) was indicated by different lowercase letters,
while no significant difference (P>0.05) was indicated by the same
lowercase letters; B represents the seawater control group and B-B

represents the acetone control group; the same below.

&1 HXERTIESIMERREFT

Table 1 Name and sequence of the target
gene amplified with primers
R lHFHIG ~37) TR/ Nop
Genes Primer sequences (5’ ~37) Product size/bp

F: CCAACTGGGACGATATGGAGA
B-Actin 206
R: AGAGGCGTAGAGGGAAAGCAC

F: CATTGCTTTCCTCATCCATCAC
R: GGCATCCTGTCTCCAAAACC

CYPI7Al
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AT ) L X6 30 0 T R A1, B0 32 380 118 400 o 30 ¥
T FAE R R AR -0 R, R TF () hia
W7 d), bl W 3a v BE B TR W CYPL7AT A
SR EPOE Sy e T E S AN =k S T EY = )]
BfEI4 d), STHEIXREZHAIEE 5 wg- L7 F120 pg-
L' Wb SHEERE CYPI7AT KR A 23k 7= Ak i 4
FH 2R BE 15 5] 20 wg-L7' B, #EIH CYPI7AT K&
AT 238 B8 B /ML 0.607(P<0.05),,
2.2 ONIEHREE 3-H BESEXT R ] Bk IR CYPI7AL
SN

M IRTEAR R B 3-H TSR 3R T, H CYPI7AL
Tk 2 s, 3-HEESEMMERIHE d)
SRR CYPI7AT LR A 2 35 26 IR HY Ind 35 ()4 il 1
H(P<0.05), bifi 5 B E5 W BE () FH iy, CYPI7AT JEPAH
XF IRt BRI, B e B2 IR 3 100 pg - L7 )i
HH CYPI17AT FE PR FH X 22 3k 1 B I 3k 21 45 /ME
0.153, 3-HREIEM R IA(7 d), 1§ H CYPI7AT %
PRl ) ekt 32 31 o 2 A I VR FH(P<0.05), 3-FRBEE
B (14 d), BE A R BE S =, CYPI7AL BER A
Xk i i E G, han v B IR £ 100 g - L' B AR
TR AP 2428, B F K TR (P<0.05),

»
=)
1

#3d

N
n

m7d

Lng
=)
T

B 14d

=)

CYPI7A EFARR ik
Relative expression of CYPI7A1
& 0

=

TR E /(g L)

Exposure concentration/(pg-L™")

2 AREKE 3-REFEEEER
CYPI7AI EREFREH M
Fig. 2 The effect of 3-methylphenanthrene at different
concentrations on the expression of CYPI7AI gene in

Strongylocentrotus intermedius

2.3 [EHEE 2-H BB vl Bk ik I CYPI7AL
e RSN U Al

M NBTEA Rl BE 2- AL IR T, CYPITAL
SR FRA AR 3 R, 2-H S B0 38 A
IR OXHEIR CYPI7AT JE ek F I 135
IR (P<0.05), EL B % 5% W 0032 7 328 4

CYPI7AT SEPRFHXT F 3k B 2 Wi R AIG, T k32 35 )
50 wg-L 7 IHEEAE CYPI7AT FE K B F X 26 35 5 1k 5]
/IMA 043, 2-HISLEE A7 d), 80 CYPI7AT
FEPR Y 26 1K 27 31 458 k2 1 3 14 (P<0.05),, 2-H
FEMAE4 d), 10 CYPIZAT B BT 2%
K e Bl T R B R T SRR, 43 R i vk
JEN S wg L7 150 wg- L' B CYPIZAT FER B9 A
Kb Fe kA B A KAE 1.618 Fllle/IMA 0.164,

0.5

CYPI7A EEHAANS ik i
Relative expression of CYPI7A1
o

SRRV RE/(ng' L)
Exposure concentration/(pg-L™")
B3 ARKE2-REENEEGERN
CYPI7A1 ERRIZHH MM
Fig. 3 The effect of 2-methylanthracene at different

concentrations on the expression of CYPI7AI gene in

Strongylocentrotus intermedius

3 1312 ( Discussion)

MEEAR I, 5 W B 89 (a) #E (20 pg - L7 il
2-HIREB(S0 pg-L7)T5 gedy Kt IfE A (14 d)&
il CYPI7AI FER ik, H sk B 3-H JE RS 44
YAE3 d F1 7 d 3l CYPI7AT BB RIL
205 A IR 9 1) & L 30 1 b s R W, R 0%
(a)EE 3-H L E A 2- HF 35k A0t 2 3 1) i) 190 194 < v
FERSE I s AR AR BT AT DA A TS )
YAV AR P2 B AR B CYPI7AT 3 R B AH 5% it
(A L, [F i) CYPI7AL FER i 3638 0T LA A4l 75
P WIPER , DA A= A LRI E 8 A TS 3l (1
ANTL R B 35 Y A P B () A [] 2 5 500 ol o AN
[F], X5 CYPI7A1 KR TE A P44 N T e 25 DI AH 2
B E R SR R G LA BB R, B4 S
SAEYNUAIIU N RAZ F 8, inHCanpe = 40
DL A A NEAL A W, T B WL R G S A2
E /O EEON oy I QW L) IR = R i
fiti PASO B4R fb il 25 R F B0 4R 1R YT
CYP450 fiff )& — A KRIIL R K%, s LWtk =2
Fifb &%, B fg e AR A D ae"™ 1 CYP17A1L
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FEYIR N CYP450 1l 21 25 1 mk AR [ 45 k) 388 11 it
2, 0T URALR B AR U IR sl AE e AR IR N i £
FEE AU AR5 A W0 A BILAR P9 BR 8% 04 A X AR
T EYRGHA —E PR, A S
A INEAL G e A A PR DY, 4t M 9 BR B Y £ 2
AR R G & L N, BB & #E R E Y 5
RPN 0I5 YL A PASO il &R AR
T, &t — RN A, TR RBEIRY, AL
HYY 1A R, SR S R R, K
RSB AR, 2 S E CYPI7AT 3
) Feak® = fE AR fE v, CYP450 Tifg
R JFEF AT b 4 % SR AL s R 4 AL, o nT
KN —EEARANIEAL A P N R R LR
TEARSZE vh MR CYPI7AL 3 A 33k 75 4
If(@)tEhia 14 d Je 22240, 76 3-F L 3E e 3 d
7 d WAz B E] T 3-H R FEARFEZH (100 pg -
L™YWid 14 d J5 R 8015 FVE/H (P<0.05), 7
2-F LB e 3 d A7 d I8z 2] i 2- F L
AEFRZHGS wg-L™HHE 14 d R KR B ENIES
YEH(P<0.05), I, IE CYPI7AT 3L F B FKik7E
AN Z I35 I8 a T R AR R AR, x5
2-H 3L S5 XY i ) = (Apostichopus  japonicus )
CYP450 FER 52 ma ™ 28I (a) e XS HiFL ks D1 ( Chla-
mys farrer))TH AL H % 8-OHAG 75 H: 1Y 52 M P L K
It (a) 1E XT 2R 8 (Sparu macrocephalus) FFHIE 7% e H
JURH FL 5 B R (GST) T M 9 52 1 7145 25 AARL ) B
F AT DAHENT , W45 52 W B B (3 d il 7 d) R I (a)
AT CYPIZTAL FEH 335, AW HLIAF]
AHOC G AP IR e 4 i 3 R4 P ol 448 B 7 bz 98
RN 2%, T B 1A — 1y BRI,
CYPI7AI BN FRIEANGEKASE T, bl 45 7 55 05 (6]
IR NIN (14 d), T RH I8 A7 5] (%) 7 i B R et R i
2, CYPI7TAT FHW G ARG BRI, I,
CYPI7AI LR MAHXS Rkt S BRAR, 2 b 3
MG, CHFEME SRS R, T % &
MAE EE AR R BV S5 T AR =G
(Ruditapes philippinarum) Ji 1k i # %8 1k Wy &7 1k i
(SOD)¥F 4, i 5e | 552 ke R IF (2) v A< B ]
FH2 M| B 6 (Sparus macrocephalus) IE 1T F AR i F=
W) 3R TRIF () e A . T CYPI7AT FERI X
3-FHIEEE A 2-F JE B I A2 B 14555 , R R RT3 d
A7 d)3-F L AEAN 2-F S BB dD I IH CYPI7AL
SR FIL, HBEE R BN R EK, 75 14 d B, H

(AL ERZE g IR CYPI7AT FER R #ik B 2T,
S E S T A (5 2% P450 HC R 58 R At
AR SR & A A N, (R A AR A 7 A ot
e, NTTE S CYPIZTAT R F R ik,
FEEE X T FCER B DUAT IR hsp90 JE DR ()5 Wi LA K A1
TGN} B 263 IH (Hemicentrotus pulcherrimus)t: 5 i
1 AL S (CAT) TG % 5% i B A9F 55 b & B2 B0
PO e R, 3-HIRSEXTIEIR CYPITAL 3
PR/ N T 2-H LB, EH T 3 25
R NG CYPI7AT BEH B AR 355 B O3
i), #ERI ) EREM T IEH CYPIZAT 3K F
PHXT kA 0.907 ; 78 3-H ILIER R T, A
CYPI7AI FEH YA XS ik 50 0.795 5 76 2-H 3
BRI R MR CYPI7AT He RS 25 4H X 26 3k 5
0782, 3 T XTIEEAE CYPI7AT F PR AH T ik
IR SR H A R T (a) B >3- H R JE>2 - H 2
B ATRERON =B S5 R 257, WESEe T
it 5 e e T AR B PR A LR, 75 B E— 2 5%
s/ P oA
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