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B 3%k PaCYP3001UI6 EEREEE RIES
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(PR R 25 . KA 030801)

HE . AR R M0 E Z P450 L B £ 2 #9%k Pardosa astrigera 1k W &9 3k 45 M B I8 5035 Bs ka6
oy 2, R R AE Tk PCR 3 K 2 16 2 4m 6L & & P450 3k B ST 347 45 91 41, R A 55 B 3¢ B & % PCR
(quantitative real-time PCR, RT-qPCR) # K 547 /2 2 795k &K 7 W B AR M iR R B 3R A2 0
KR BB AT R R EERER A T AR AL G0 R AER, ERET,EEZH
PRI IR P LT R 1 ANt €& PASO AR IR, LT A I 3 4E 5 1 473 bp, % #5490 N R BR , & 4
PaCYP3001U16(GenBank % 35 % MZ643213) . PaCYP3001U16 B £ 2595k & X F B3 A &
LR PRI R KB R, A O SR B0 R K AR AR R R R AR B R
EH T KM B R E LT, ZHRMERMZLC,(5.151 mg/L) . LC, (8.619 mg/L)# LC,,
(12311 mg/L) i 5 F B L 32 12 h, PaCYP3001U16 % B ¢ & ik F 344k drd) , LA LC /A T Rk ¥
AKX, PaCYP3001UI6 AR 2 LC, & R F B4 RE M1 G R A AR RE, £ 2hFf4 h R I
AFEFHE, BELRAh R R RETRG, AR 17945 £ 22 8,12 4224 h & I Ky 49 4] 2
B, A FE 24 h e A B KA B R AR AL IR 48 h A9 AL B R A B X IF 4 &, RILA I SR e, R
E 9%k PaCYP3001U16 X R AL 7R B & F M- Ao sk R ) 304 09 F 38 KB R ), B3 AU B =T L
Tz AR e Ek  ENZ AR AL 2 H5ked A KK F RS INR M e XSt
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Cloning and expression analysis of cytochrome P450 gene PaCYP3001U16
in a wolf spider Pardosa astrigera
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Abstract: In order to explore the expression characteristics of cytochrome P450 gene in a wolf spider
Pardosa astrigera and its response to deltamethrin stress, reverse transcription-PCR was used to clone
the gene and its sequence was analyzed. Quantitative real-time PCR (RT-qPCR) was used to analyze the
expression levels of cytochrome P450 gene at different developmental stages and in different body parts
of female and male adults of P. astrigera. The expression pattern of cytochrome P450 gene in P. astrig-
era was analyzed under different concentrations of deltamethrin and different treatment durations. The
results showed that a cytochrome P450 gene was cloned from female adults of P. astrigera with an open
reading frame of 1 473 bp, encoding 490 amino acids, named PaCYP3001U16 (GenBank accession no.
MZ643213). The PaCYP3001U16 gene was expressed at all developmental stages of P. astrigera; its ex-
pression was the highest at the adult stage and the lowest at the 6th-instar larval stage, and the expres-
sion in the abdomen of female and male adults of P. astrigera was significantly higher than those in
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cephalothorax and legs. Exposure of male adults of P. astrigera to deltamethrin at three concentrations
(LC,y: 5.151 mg/L, LC,;: 8.619 mg/L and LC,;: 12.311 mg/L) for 12 h led to the inhibition of the expres-
sion of PaCYP3001U16 gene, and the lowest expression was found in LC,, treatment. The expression
levels of PaCYP3001U16 gene were different after LC,, deltamethrin treatment for different periods:
the gene expression exhibited an induction effect at 2 h and 4 h, and the highest expression was detected
at 4 h, 1.79 times of that in the control. The expression of PaCYP3001U16 gene displayed an inhibition
effect at 8, 12 and 24 h, and the lowest expression occurred at 24 h. Its expression rebounded at 48 h,
showing an induction effect. The PaCYP3001U16 gene had different expression levels at different de-
velopmental stages and in different body parts of adults of P. astrigera. Deltamethrin could induce the
expression of PaCYP3001U16 gene. It indicated that PaCYP3001U16 gene was involved in the growth
and development of P. astrigera and metabolism of exogenous substances.

Key words: Pardosa astrigera; cytochrome P450; gene cloning; sequence analysis; deltamethrin; ex-
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W SR A PR A 25 R G b B A B KL, 7
By R AR R (22855 ,1989) . A&
Pk Pardosa astrigera 58 J& WY 40 Wik H IR #k AL,
e 2R R R K H e, Mot 2,
SIATEET SRR 2 — | AR Ak
EHEE N E R & AR (245, 2006 2R84
2014a) o A HGIBE 72 N TR iR A ME L, 21k
FETTLUASE 809%~95% HAw T HUFPHERY 7 i, (5
FI i 2% BT %) (5 R ™ B o O A A7 (i
BRR,2001) o B HUE B R ESEAR P 22 il R Gk
W) K 5 v B9 32 9 5 (Brattsten et al., 1986) .
L i e il AR AL AR 2 L (5 2% P450 R IR T8 kg A1
B WEH BR-S-55 5B (Li et al.,2007) . Ho g o %
P450 fiff 22— HHEG , 72 A= PO Ak 2 A 25 B R AR
W R R AR, S5 X IR R BR R SR L R
A& BRI AC (FR a3, 2012)

A5 2R PASO 24U & 2T R A5 A A TR,
GYATAE N BRI A PR - (Nelson et al., 1993),
A1 5 EHE C X B2 e T X BE5E K X . Mander X 1 Ifil
LIRS X SASEELE ML, 20 R 45 & X Rl
PR L5 Ry ol (Graham & Peterson, 1999) . ZH i €2
K PAS0 FIGFLH M2 HEA T Z YRk,
R B AE A B R A Z R iEe, H o R R A
Jitl 5,28 P4SO oY EZE PR 2N, — S Y
W PR RS ER AR Y E S A, SRR
LR LB AP DIAOC (Qiu et al., 2012) ; —
Z: 5% MY 8 R S5 MR B R 1 Cl (Mansuy
1998). 4k, AN (A2 P450 76 R BUR N 193535 BAT
KB S . A0 TP ARSI Anopheles si-
nensis CYP6Z2 JE R FEAL 30 h 22 5 ise 3 h A [a] 4 2%

fE Il I EE R TR N v 1 6 38 o ey T e A R
P Fek e (B EERSE,2020) . 4 ZE P4S0IL EA
NS, WS E K Cydia pomonella I~ 41 M (4,
K PA50 JE A (1) 3R 3K f A 4 USRS & A Wi R A
SRR T LT §8 2 5 5 R R A
HNE) T )3 AR (BR R T 55, 2020 ) 5 X6 Ak H o ik 2R
J5 AE SRR IR # UL Bradysia odoriphaga WFER k7K
AT SRERAA DT 3T A 44U A 2R PASO SE R 7
ABGRVEIRE FIHFEE XX 4 AT TR %
HUOXT Itk O ) SR 2 HE I (Chen et al.,2018)

H A, % 2 R A B9 2 4R P e fb A 2 %)
HAT R GREEREE,2017) A B HE 7 RIS M Y52 0
J7 T (ZRE045,2014b) o AT I A FIIRAA P9 41 i £ 2
P450 RIS 6 A R T8 o AS DRI A ] v JoE Y
A6 T Ak P B 5N MR R AT A s AL Y, DA v O A
5 A RE S 50 IR TUAE TR AT A% 240 €, 36 P4S0 Sk
(ZEB%HE,2017) , Il s 2 H v 242 (1. 3R
P450 HE P (fT: 21555 ,2020a;b) o S B4 B 5h A4
P2 (5 2% P450 /R FIALAD , kT2 5% Rm (2017) fir
A5 SR A R H e 1 1A 41 €5 3R P45 0 5 X
17 S BERT 0 537, [ B 1) 52 s 2¢O 2 5 PCR
(quantitative real-time PCR, RT-qPCR) £ A 6 il
FEA RN 0 KON TR () 2 a8 Rk, o A i B IR 7R
TSR TR A [R) R B2 38 T FRAS ] Ak RS ] J5 Y R38
B, DU Rz SE IR 7E L5 kAR N VR F 5 D g
SRS IR

1 R 5T X

1.1 ##
ML Bk < 2 AR B R F L P A R AR IX
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P Mb R AR 2 e 1 B, 7 o] 28 N 7E N TR
AT SR P IR EL RS UL 2 14 41k
HSL SR N HAR 1S em 5 8 em (WIS IE &, 4
JEE T RAR BRI, 1) 5% T il B2 (29+1) °C AHXHE
Ji£ (75+5)% SEJEI 16 L:8 D M TR, LA
& W Drosophila melanogaster F1 85 45y H. Tenebrio
molitor ) EEEWY), 72 d M 1 IR, & W 578
W T T R AR A, TR R T A
KR e 2 N A F KSR B ; vk Ayl
B o T[] — b SR AR R AN R S ik (6 1) , 7
AR AT AR 3R 2 R A

FOKEEFRAL BIR 1.4 g I 10 g KM 14 g,
ZEI7K 120 mL 1 0.8 mL.

TRFIANZY 7 AE X B2 S RNA Fh a1kl
) & . SanPrep £ DNA I [l & , 4= T A9 T
(B ) e iy A FR 28 7 5 TransStart” FastPfu DNA
Polymerase . pEASY"-Blunt Zero Cloning Kit, It 5t 4>
A& EWH AR A R A Fl; Talent qPCR PreMix
(SYBR Green) , K AR A= Ak (Jb 50 ) B A7 BRA 7 5
HiScript® II 1st Strand cDNA Synthesis Kit, 5 5% i# M
e MR A AT BR A ) 5 HAr iR 24 2 [ 7 0 A
afi . 25 g/L 5 %4 g (deltamethrin) FLil , FEHAEY)
Bl (P EDA RS

A% : MGC-300H A T Uity , b ifg—1ERHAAY
A R 7] s Mx3000P %G 5E 1t PCRAX , 38 [ 248
& Stratagene /A 7 ; T100 Thermal Cycler PCR 1 Fll
PowerPac HC164-5052 g 3k 4% , 55 [E Bio-Rad 2\ & ;
Biodrop DUO j# i it 73566 T, %[5 Biochrom 2%
Tl ; AT126SL #E I A%4% , 55 [E Alpha Innotech 23 7] .
1.2 FHiE
121 Z sk e & PASO L B oy 1%

TR 3 3k A SE T A2 4 Wk ME IOk VR UR A7 25 o
T WA AT U B 4L 20 RNA FlR 4l 13K 7] S 4R BUR
AR E Bk RN, 28 19% Z5IRWEBE IEE HL VKA I RNA
SERETE A LA 1Y 18S 1 28S rRNA 44l , Z i it
S HETERE T GE VR | A gy Ao o THLTE 1.80~2.20 2
[ R EA% . K IEA% S RS 3 1) RNA 4% I HiS-
cript® II Ist Strand cDNA Synthesis Kit 5 B 5 & il
cDNA, /E AR A7 25

AR TR A 7 1) B 5 WA s 2H 0 P O |
) 8 R 20 L €5 3R PAS0 AH OGP A AR A 55 41
& DA H] Primer Premier 5.0 SR BT Re S1E9 HE 5 |
¥ PaCYP3001U16-F(5'-TCTAGAAGTATCGCCGA-
CT-3") #1 PaCYP3001U16-R (5'-TTAGAAATACAA-

AACGGGGAA-3") T 51 A= T TR E
) BEA AT BR S T A, A cDNA AR, FH 5 {4 EL
fif A7 3L PCR 44 . 50 uL PCR JZ W {K % : cDNA
2 uL . 5xTransStart” FastPfu Buffer 10 uL .10 pmol/L
RS 945 1 ul 2.5 mmol/L dNTPs 4 uL . Trans-
Start" FastPfu DNA Polymerase 1 pL . JC#% 2 i 7K
31 uL. PCR M FEF :95CHIASE 1 min;95°CASE
20's,53.4°CiR k20 s, 72°C ZEAH1 1 min, 40 P FH
T2CLSEM S min. I 19 S HBRE e ri VRS )
PHE ), K 5B ST A TR RIS, (D™ ) i 4
¥ Ak & K W FTF & Escherichia coli B % 75 40 Y
Trans1-T1, PRECEE ¥ #6417 PCR AN K B A IE# Y™
HE SR I TAVRGE A T AR TR (i) Iefn A BR A W)
WU o 00 i A 27 5 5 Sk 2 7 18 1 XLy 910 )
H Clustal Omega 7EZ&FE 7 #E4 T HLXT B Bk I 14)7
GIHEAE P450 [ Prin 44 25 Oz SE R A 144, 0F
1% 2% GenBank
1.2.2  EHskmfbe e 4 P450 A R 49 A 15 B F oMt
{i FH NCBI ORF Finder 7£ £ #2 /¥ (https:/www.
ncbi.nlm.nih.gov/orffinder/) £r 48 1.2.1 K15 (1) 2 5 ik
20 0 (3, 3R P450 JE DX Y I B 32 4E 5 fdi ] ExPasy-
ProtParam tool 7E £k 2 ¥ (https://web.expasy.org/prot-
param/) 73 AT 125k R it 25 (A0 S A BRAL P 5 5 £
SignalP 5.0 7££k T H. (http://www.cbs.dtu.dk/services/
SignalP/) 43 BT 1% 3k (A 4 55 25 1 89 15 5 K 5 16
NetNGlyc-1.0 7£ £k #2 I+ (http://www. cbs. dtu. dk/ser-
vices/NetNGlyc/) Fit il 12 5& K 2 5% 8 FH 19 N-BE L1k
57 15 8 ] TMHMM 75 28 72 ) (http://www. cbs. dtu.
dk/services/ TMHMM/) T 122 & PR 4 i) 5 14 ) 125 5
X ;i FH Cell-PLoc 2.0 £ £k 2 17 (http://www.csbio.sj-
tu.edu.cn/bioinf/Cell-PLoc-2/) il % ik Kl 4 % 2 11
(RN A5 A3 5 LLIZRE PR G 28 1 7 91 A R P9
7E NCBUE 1 AT BLASTP Fux), F AR
A FRANIE (3 PAS0 751, (i I MEGA 7.0 8k £
AR R 58 K B, bootstrap fE 4 1 000
1.2.3 B3R E L ANBARIL A 0 R B AR F0
AR AT B BORE il SR B 0 B 5 Wk 1) B 4
3 (FLH 260 mg) |2 #r 4k 80 3K (3 #4130 % |
AW AR 153k SR ZWR 10k (6 2 2wk 6 3k | Al ik
43K, Horp 2~5 8 AR R 3 MEIE | 6 1% B ol ok e A 25
FL BN R BB 3 WHEE o R [FEER AR SR
AR« TR IBOMERFE B 25 6 3k, 7E vk TG Rk M L
PR ER 3 AR5, B IR 3 I . T A
R G TR AT RAE 35
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L B-Actin NS H BEFT RT-qPCR Y 14, N S
R 518 5 K B-Actin-qF (5'-GCAATCCTTCGT-
TTGGACTT-3")/8-Actin-qR (5'-TTCTCTTTCAGCA-
GTGGTAGTGA-3") (ZE8i5,2015) ; H W H 514
J¥ %1 2l PaCYP3001U16-F (5'-ATGATCCTGCATT-
TACCAAGCC-3')/PaCYP3001UI6-qR (5’ -GCAGC-
AACCATTCTACGCTC-3") ., B 5k % & B BoAn
ANTEIEBAL AR 5 i RNA $EHCHT cDNA A R 1.2.1, 5
11 Talent gPCR PreMix(SYBR Green) {7 & 15 BH 45
PEFT RT-qPCR 4" 34, 20 pL RT-qPCR iz W 4 £ : 2x
Talent gPCR PreMix 10 uL .10 umol/L [ 54145
0.6 uL .cDNA 1 pL .50xROX Reference Dye 0.4 pL .
RNase-Free ddH,O 7.4 uL., RT-qgPCR W2 :95%C
AR 3 min; 95°CAEME S s, 60°CiE K/AEMH 15 5,404
PEER 5 LL95CAEME 15 5.55°C 130 5.95°C7E 130 s
TPy W 5 005 5 AL s it Ze o A S 25080 R
279 (Pfaffl, 2001) 145 2 F ik B A3 PR R AR X 26
ki, TEARRIEZ B BB LOZIERTE 6 i 4k b i %
IR N ERE AT LA AT , RS R R LI BE A
I IR J2 FR %) 2R3 o SR UETEA T LU HT
1.2.4 298k ay % 503 B8 b X 3

EEARIE AR AT BT IURAL HE 24 h & H . SR
AR 2] i B ) A A e A 7 0 0 S 2 R (ZE R
2017) , ##£5.151 mg/L (LC,,) .8.619 mg/L(LC,,) .
12.311 mg/L(LC;,) 3 AR B 4T 15044 T TR 32 2800
RIS, FH PSR R AG B B AT 3Nk, I LA
PR Ay %of B o R FH 24 B (b AL32 45, 2009) Ab 2 AL
Sk, FHVE S48 0 B EL 2 2 mL 25 7B AF8 L4
W, TR 1 Sl FR TS i 25 9 72 531 i P R
B — 25 2GR, BB 253, B T B Ak 0%
B TR RS 1YL 24 b R 5k I
Bk T EHAEE RS h S R R RSN, E
BT AR PR 12 h S AN 1 B 5k, AR AT
B BEUEE AL 13~23 3k . PEFELC, TR AR
AR BELR 24 b B B 50 ek il QI 144 7 A TRD S5O SR
L2 TR TR Ak B Ay S R o) B ] Ak 24 70 3k | 3R 2 Ak
PR 100 3k , Ik FIR ROV RS . 430l FAb B s
2.4.8.12.24 F148 h AL AFE B3I IR AT
o B A ] Ab B 3 Sk, F AT 3 Uk, B
A3 9 Sk SR FH 1.2.3 J5 A 45 5 v H AR LR
(IFEA . LA 12 hoxd FEAL B G 2 8 B SEEEA T 1L
BT o
1.3 BB

FIIFH SPSS 25.0 A X £ A T 58 113 B, AN

Ak B2 ) PR A 1 22 5 R BRI 2K 0 2200 B, )
FER/ N 225 2280 (LSD ) i E A7 22 57 W A A

2 BERE5HM

2.1 EHBRMEEE P4SOEENTERF IS
R B e M BB A T T R SR AR 1 AR (R
P450 5L [H , fiy 44 4 PaCYP3001U16( GenBank % 5% %5
S MZ643213) . B %) lk PaCYP3001U16 5 K JiF [l
Wk Araneus ventricosus Fili = U NEJE Wk Parasteato-
da tepidariorum V) 21 Jifd {2, 2% P450 18al (GenBank %
S5 43 51 GBM40298.1 Fll XP_015904782.2) f 4,
LR Y5 — Bk 430 53.59% F1 53.48% ., J¥ 543
B, S AR 21 PaCYP3001U16 3% 4 KIEH  JF
BRI BERE N 1 473 bp, M2 490 N IHERR . 1ZH Ik
TR P9 HA 5 GAR 2741, BIRIE C X (5 119~
1234v7) JBHE T X (55 295~300 177 ) JEE K X (45 352~
358 1) .Meander [X (£ 403~411 {1 ) JIfl £T Z 25 4
DX (55 428~437 60) 791 . 5k PaCYP3001U16 %
PRl 4 i 2 11 A9 40 1t 29 8 56.71 kD, Tl (4 398 55
HL R 7.14, 53 F 2 CogsHigs N 05158 5, R 2 B
2 (5@ IR+ &R ) Bt 63, Bl Pk 2 AR Ohf &
PR+ 2 R ) B 63, N FRUEFE N 49.88, AT
FEE I, B BEK RO -0.225, )8 ToR/KEH .
T2 PR G % 14 2 1 S0 AS 5 055 0K 5 A7 7R N-B AL
BLR A TS RREEF I, 167 T 3~20 £ 2 HE iR 4k Kk
Aab 5 2 P TV L A S0 T P B R (T 1) o
2.2 Bk PaCYP300IUI6 EEM ARG LB S
T NCBITEL T HEHES PaCYP3001U16 H: A
G FE AR RURE KT 40% 178 70 Wi, A0 456 e S ke
Stegodyphus mimosarum . K Ji§ [l Wk | 4§ 2 4 Bk Ar-
giope bruennichi 'S Stegodyphus dumicola . = i
Limulus polyphemus . J&§ ZE 6 19 Ixodes scapularis . 1.
21 )35 3k W Rhipicephalus sanguineus . %% M55 Der-
macentor silvarum M 4 Tl Panonychus citri . —.
BEM 4 Tetranychus urticae )20 L {6 2 P450 & H ¥
H, 5 B 5k PaCYP3001U16 KX 4wt 5 M £
GUR TR, AR R AR Wik H A Wik 2R o —
3¢, Horb BRSNS el ) 2R 2% R B (K12)
2.3 E SR PaCYP3001U16 B EMRIE ST
PaCYP3001U16 5 K1 B AR ERK L BB
BRI H TR 6 iR 4l BRI A AR X ek 5 e X
TE LIRS AN R 5 i fi iy L 2 6 IR Ak I R ik
(0 7.78 1% 15 3~5 W AR A AR X SR s i 2 HR
AR (813-A) .
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1 TCTAGAAGTATCGCCGACTCTCTCATCGGAGTAAGTCCGATAAAGTTTCAAGGATATTTCGATT AAGATCACTGTAACAAAA
83  ATGGAACTTTTTGTGGCGCTCGTGGCTGGTTTGATTACAGTAGTCATATTATGGTGGTGTAAATCAACTAACATTAAGGGTAATCTAAAA
I MELFVALVAGLTITVVILWW¥CKSTNTIE G GNTLK
173 AMATTACCGGGACCATGGGGTTTACCCTTTCTGGGTTACATCCCTTTCATGCATTCCAAGCCTTATTTGACTTTCACAGAATTGGCCAGA
3. XKXLPGPWGLPFLGYTIPFMHSEKPYLTTFTETLATR
263 CGTTATGGAAGCGTATACAGCGTTCGCCTGGGTAGCCGAAATATAGTGGTTCTGAATGATTACCAATCGACAAAAGAAGCTTTCTCTCAA
6/ RY GSVYSVRLGSRNTIVVLNDYG QSTE KTEATFSQ
353 GACGTATTTATAGGGAGGCCACCGGATACTCCTTTTGAACTAAATAAAGAAACTGCGGAATCTGGAGCATTTTTTGGTTTGGGATGGAAG
99 DV FIGRPPDTPTFELNEKETAESGAFFGLGUWK
443 GAGCAGCGCAGATTTGTTCTACACATGTTGCGAGATCTGGGCCTCGGAAGATCAAAGATGGAAGGTTCTATACAGGAAGAAATTAGTGCA
2. EQRRFVLHMLTRDLGLGRSEKMEGSTIQEETLSA
B2JE C X C-helix
533 TTGTTAGGACATTTAGAGAAAAACGAGAACAAACCGTTCTGCGTCCGTGAGATATTGATTCCAAGTGTGATCAATAACATATCATCTCTC
151 LLGHLEEKNENEKPFCVRETILTIPSVINNLTIS|SL
623 ATATTCGGCAAAAGATTCAAGTATGATGATCCCGAACGCCTCATGATATCAAACTTTGTGACGGAGACTTCCAAGGCAGCAGGTCAAGTG
188 I FGKRPFEKYDDPETRLMISNTFVTETSE KA AAGQ QV
713 GTTTGGCTTATTTTCTTTCCCTGGATAAGGAGGACATTGATGTTCTTCAACATCGAAATCGACAAAGTTCGGATACTGGGCCAGGGGCTT
20 VWL IFFPWIRRTLMPFPFNTIETILIDEKV VR RTILG® QG.L
803  AAAAACTATATCAAGAAAGAGATAGAGGAGCACGAACGAACATTCAACCCAGATAACATTCGTGATTTTATTGATGCGTACATCCTAGAA
241 KNVY I KKETITEEHERTTFNPDNTIRDTFTIDAYTITLE
893  ATGAGGCAAAAGAAGGATGATCCTGCATTTACCAAGCCCGTATTAGAAGATCTAGCGGGAGCAATATTTGGTGGTGGAAGCGAGACGGTC
271 M R QKK DDPAFTEKPVLEDLAGATITFGGGSETV
BRHE 1 X I-helix
983 AGACAGAGCGTAGAATGGTTGCTGCTCCTTGCTGCATTCCACCTAGAAAGACAACGTCGAATTCAGTCTGAAATACAGGAAGTGATTGGA
300 RQSVEWLLLLAAFHLETR QRRTIGQSETILQEVTIG
1073 TCTGACAGATTTCCCGAGTGGATCGACCAGAAGAGCATGCCTTACACAACAGCTTTTATCCAAGAAATGCTGCGGTGGAGGACCCTTATA
31 S DRFPEWTIDG QEKSMPYTTATFTIQEMLERWRTITL.I
BEE K X K-helix
1163 CCGATCAACTTACTTAGATACACACTTGCTGACACAGAACTGAATGGATACTTTATACCAAAGCATTCAACCATTCTCTCAAACCACTGG
361 P INLLRYTLADTELNGYFTIPEKHSTTILSNEHTUW
1253 GCAATCCATCATGATCCTGAGTTTTGGGGATCAGACGCTGAAGAGTTTCGACCAGAAAGGTTCCTCAACGAAAAAGGAGACCAACTGATA
399 A I HHDPETFWGSDAEEFRPEREPEFLNETEKSE GDQ QLI
Meander [X. Meander region
1343 AAGCTGGAGCAGTATGTACCATTTTCTACAGGCAAAAGAGCTTGTCCAGGAGAACCTATGGCAAAAGTAGAAGTCTTTCTCTACTTTGTT
21 K LEQVYVPFSTGEKRACPGETPMAEKVYEVFLYTFYV
M EL 4K Heme binding domain
1433 TCCATTCTTCAGAAATTCGATGTCAGGCTTCCAAAAGGCAAGGAACCGGATTTCGAAGGAGAACTAGGAATTGGTCTTCAAATAAAAGCT
451 S T LQKFDVRLPEKGEKETPDTFEGELGTIGL® QTIEKA
1523 CAAGACATTGTGTTGACCAAAAGGACATCTTAAATCTTTGGATTAAATTGACTGTTATTTAGACTGTTAATTAGATTTAGCT AATCGGAC
481 QDI VLTEKTRTS *
1613  TGTAACATCATAATTTTTCATTATGATTCCCCGTTTTGTATTTCTAA

IR R IR S F ATG FIZE BT TAA,, RS s N & B0 BOAK A TEHEN N N-FiEE
A5 T RIZEN 5 4 P-5F)7 1) . The initiation codon ATG and the stop codon TAA are in gray, and the

stop codon is indicated with an asterisk; the inside of the black box indicates an N-glycosylation site; the

underlined regions indicate the five conservative sequences of PaCYP3001U16 gene.

B 1 254 PaCYP3001U16 BEREZEEEFF 5 RIESHREEF T
Fig. 1 Nucleotide and deduced amino acid sequences of PaCYP3001U16 gene in Pardosa astrigera

0.05 100 [& LWk Stegodyphus mimosarum CYP450 18al (KFM58273.1)
;_45y___[::::::jkﬁﬁmmmwmwmmwuwmwnummmmM)
98 B8k Pardosa astrigera CYP3001U16 (MZ643213)
96 WS4k Argiope bruennichi CYP4502G1 (KAF8792512.1)
74 Bk Stegodyphus dumicola CYP4502]5 (XP 035232455.1)

B Limulus polyphemus CYP4502]6 (XP_013776427.1)

JERIEME Ixodes scapularis CYP450 214 (XP_029851569.2)

100 4T 53 3k48 Rhipicephalus sanguineus CYP450216 (XP_037520305.1)
E FRWIEIE Dermacentor silvarum CYP450 2C15 (XP_037577546.1)

TG 2N Panonychus citri CYP450392F1 (AGG35981.1)

100 ZBEMH Tetranychus urticae CYP450392E7 (QOV04251.1)

B2 BTGRPSO UBREMEZENRSHBEXYHNRELER

Fig. 2 Phylogenetic analysis of Pardosa astrigera and representative species using neighbor-joining method

based on cytochrome P450 sequences
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Fig. 3 Relative expression levels of PaCYP3001U16 in Pardosa astrigera at different developmental stages (A)

and in different body parts (B)
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ent letters on the bars indicate significant difference by LSD test (P<0.05).
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Fig. 4 Effects of deltamethrin with different concentrations (A) and different exposure time (B) on the relative expression level
of PaCYP3001U16 gene in Pardosa astrigera
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