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Rl P i X 165 38 S B [ O ok N AR R R 5 L B
TeSPS1 By R #% R FNFF £ 53 H

kB, KRR, ¥ &, REE

(PURE KA PR Bt , # K 400715 )

BWE.: [ B0 AR G & ik KA vHs% Tetranychus cinnabarinus FafR 483500 X4 A B KR E A&
A et s AR T g S ae . [ 7 ik 14 R B LR AT 8 S K 2D vt i Al XA 18 B R R AT 58 T4
H A qPCR H Al ix 26 3 B £ R B E (0, 5, 20 #250 wmol/L) I &85 44 ( Na,SeO, ) 4 32 ¢ 51 2.
WA d kA S A (AR RS 2 ) MR R B AR kA et S s A (B S B R)
Fo ¥ B AH A F e % (20 umol/L Na,SeO, &3 4g5r 2 H 4 554 1 )R kMt Rk 3 £, 5
M e VAT AR 09 R A ve B R AL R K £ 57 R A R TeSPSL, 5l 2 R A7 69 T407% & A AAF
[ER] mh BT RE ot 5 AR M A0 8 £ KB TelTvnrdl, TcTxnrd2, TeSPS1, TcSPS2,
TcSPS2-1, TeSPS2-2, TeSG #= TePSTK, qPCR % % 4 ¥ TeSPS1 Fo TeTxnrd2 Fi 42 37 543 Fx Fo ¥ 21
FAA IR e i b A P 3y BB R K, B TeSPS1 9 kA T R S MR B RALE A X, RE AL A
G Nk FF TeSPS1 T EAEG, MFELEHAEGIILENH 2.366 £0. 046 nmol/mg pro - min,
K, Fo V, A2 % 4 10.054 £0.062 pmol/L #= 29. 633 + 1. 777 nmol/mg pro-min, [ £ ) i@ i #84X,
WB I W 4T, 1 BT KA s 3 am e 1E 6 5 F AL, FAERR T 9B k& ik 69 TeSPS1 A
ViR IR Wl By LT b A i 2 L 7R

KW RAyesh; A AR RS AERIR AR B ; £ R BRI BREKE
RESES.: $433.7 CHEERIRAE: A XEHS: 0454-6296(2021)05-0566-08

Screening of selenium metabolism pathway genes in Tetranychus
cinnabarinus ( Acari: Tetranychidae) and the prokaryotic expression and

characterization of selenophosphate synthetase TcSPS1

ZHANG Meng-Yu”, QI Cui-Cui’, HU Jia, XU Zhi-Feng* ( College of Plant Protection, Southwest
University, Chongqging 400716, China)

Abstract: [ Aim] This study aims to screen the key genes in the selenium metabolism pathway of
Tetranychus cinnabarinus and to explore their functions in selenium metabolism in T. cinnabarinus.
[ Methods] The gene cloning technology was used to clone eight genes in the selenium metabolism
pathway of T. cinnabarinus. The differences in the expression levels of these genes in female adults of the
short-term selenium-reared strain of 7. cinnabarinus with different concentrations of Na,SeO, (fed with
cowpea seedlings treated with 0, 5, 20 and 50 pmol/L Na,SeO, for 3 d), and in female adults of the

normal strain (fed with cowpea seedlings) and the long-term selenium-reared strain (fed with cowpea
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seedlings treated with 20 wmol/L Na,SeOj; for over one year) were detected by qPCR, and the expression
responses of these genes to selenium induction were analyzed. Finally, the prokaryotic expression system
was used to express one differentially expressed gene TeSPS1, and the biochemical characteristics of the
obtained recombinant protein were assayed. [ Results] Eight selenium metabolism pathway genes of T.
cinnabarinus were successfully cloned, including TeTxnrdl, TeTxnrd2, TeSPS1, TeSPS2, TeSPS2-1,
TeSPS2-2, TeSG, and TePSTK. qPCR results showed that only TeSPS1 and TcTxnrd2 were up-regulated
in both the short-term selenium-reared strain and long-term selenium-reared strain of T. cinnabarinus.
Among them, the expression level of TeSPS1 was closely dependent on the selenium concentration. The
soluble recombinant protein of TeSPS1 was successfully obtained using the prokaryotic expression system.
The specific activity and the K, and V__ values of the recombinant TcSPS1 were measured to be 2.366 +
min, 10. 054 + 0. 062 pmol/L and 29. 633 + 1. 777 nmol/mg pro -

respectively. [ Conclusion] Through the analysis of selenium metabolism pathway genes, the molecular

0.046 nmol/mg pro - min,
mechanism of the adaptation of T. cinnabarinus to selenium was preliminarily explained, and it was
proved that the up-regulated expression of the TcSPS1 gene plays an important function in the adaptation
of T. cinnabarinus to selenium.

Key words: Tetranychus cinnabarinus; selenium; selenium metabolism pathway; selenophosphate

synthetase ; differentially expressed gene; prokaryotic expression; enzyme activity

BN L B ) FT 22 A O L B2 A5 AR W Y —
WM ITR L TE A R A 2 LU A R £h 1 =X
FAAE (R EE S, 2012)  FEIEFRMEICEOTSE T, 1E
B FE RAEHE T & WA 5, PR 78 B AT A
Yy IR, B IS 18 Spodoptera exigua X AN [A]TE
ORI G 17 55 B2 52 07 v, 4 o 38 4 Ak e g i 2
S TR N 1 AR B R, — WK BT il
AT LIRSy i S 7% ik 4 4 9 45 £ 541 ( Vickerman and
Trumble, 1999) . fEIE £ E BT, KEW
Pk B A b e B e o ) R AR R A ) J AR R
IR BRI R AE T S 457] o e e B T G A ) 0
Brassica juncea J5 4= K & %€ 17 ( Freeman et al.,
2007) o IXELMF5EF BT, A P n] LLad i w46 R B
AR RS )R SR AR 0% Tt AR A A R A 2
RSP A K B, LR RO,
il B AR B b ) i i YO R AR A, R ek i 5 ik 8 D)
BEPEAR SR, DA MR 7 AR 4 % 35 L) g A v HL o E
O

A B 7N 2 4% Plutella xylostella BUE -+ F 65}
HIY) BB AE It Stanleya pinnata J5 RIAE LS T H
FEAAR e 2, 1% G 50U 7 /N S gk D) L R SR G
RAEMEZR A 3, A58 N D HE I HR R 3k o 22 S 1) Dt
PR] S22 i 76 /N 52 g EL AT B 1k PP R4 e e 2 R e Ak
KA A HoAth 55 45 55 9F 30 A9 B8 J1 ( Freeman et al.,
2006) , FEFEAIE P R A B T ST =
TG40 (4 49 J5, 29 B Tt S 8 g it T DA 3 ot PR Al

FIE % oK i 3 2 & W91l ( Vickerman et al., 2004)
EDXE A 3 b I o) A B SR A N RE S,
BEM- 155 Tetranychus urticae W] LI R E 57 200 mg/kg
G 0 B3 B TR AR ) , T 220 P2 R0 22 HA A B PR3 ol
A —E BEPERY, T AE R th T B i o A
T AR — RS R A Qo D 2R ) A MILAT AL 4 A i
BTN TOXF v v B A7 Y T 52 7 (Quinn et al., 2010) ,
X BERIFFE LR, T FE Y R BT 52 A B PR R R
IBUR =S D= WS T VAR SN IR PSS G § = e i I 1
D A e o O A g A IR Al H AT
IR Wy b It R 58 4 B WA AR R AR, A R BFE &
TR P TR OKCE i A AL ) 7 Y o3
BT 2 i T A A R L 0 A5 3 B P
TE AR ) AT L 3 Py A3 3 g b, A R 2
M2 (SeMet ) i 3o P 55 A i A2 5 A A Al A6 40, v e
T Bk y-22 A T IR R S R M RE AR O TR A
(MeSeH) , K5 2 W AEAL S Al A, FF SRR A Pt e, 2
H E AR ) rh 3 A Y YRR A AR D 2R ( MeSeCys )
WAL ARRRE B BRI AR o 53— 07 1, FE AR A
AR A A A e 2R (Sec) , BB S BTG > e 2 R
S (SCLY ) J3 i WA Ae sy . w25 1 (Trx) Fl
WA i 3 H bk B RS (TexR ) 504 Bt H KA B g
(GSH ) 3d i H ) Al — 45 e H Ik ( GSSeGS) n] LA AL
To ML Bl {2 £ 8 )5 K il 46 4 ( Cupp-Sutton and
Ashby, 2016 ; Tobe and Mihara, 2018) , Ttk ¥ 1E
RN 5 B (SPS ) BVE TR AL M B R (SeP)
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e D Z R & B VR ] T 456 & Fh 15 1k
fil§ £ 1, 100 4% 2 W) 4K I A1) JH ( Tobe and Mihara,
2018)

TR G AFL 40 ) 75 B %, A1 B o % 35 il e
PEIE T B9VE R T A ) 2 80 S B AL ] DA R
KR RAPI S Tetranychus cinnabarinus J& T Wk 20
( Arachnida ) E #§ & H ( Acariformes ) I I B}
(Tetranychidae ) , 7EF [ 73 A5 )12, J&—F ™ d fa
FRAE B S22 UE VR B Al 0 (LI T, 2012
van Leeuwen et al., 2012) . AT (6 FH B A bt
U6 T AEL ) G S A2 P [R) R ] LU G N BB ) o
AR - g 50 R N AR AS IS A8 A R
P % e PR] A 2R SO G Ak LR S5 17 g
TR AL ST S A g e 197 R DR A R BE L R TR
A Il X 2 W B S 2 P %) 3L . SR A5 R AN
ASCRY )25 WY P 1 A 2 06 TS 52 P R AL R, L mT
R BRI AR P G A By 45y AR i — i RIS
A

1 #MRl5RAE

1.1 ifH

AAD il 5 R Te SR [ HBRAGAS HIE], — L
TFEENLUBER T IILE Vigna unguiculata [E
TSR ) SR A O TE R DG RERE R AR, TR R AR
26 = 1°C , AHXNREEARHITE 55% ~T5% , 6 ¥
& 14L: 10D,

AP - G 1 30T 60 4R 3R 5 &R (TeSe ) Sy A 20
pmol/ L A % £ ( Na,SeO, ) ¥ FIE Bk L 15 & 1Y
SLR I A IR (B 1 AR ) BRI i T 5
A IE IR OGRS FRAR , IR A TR 26 + 1°C  AHX
LI W 55% ~ 75% , O R 301 1 5 Sy 141
10D, %7 491 4k 34 2 20 - 05 S £E O, 5, 20 Al 50
pmol/ L 1§ /i% £ ( Na,SeO, ) 4b R A9 ST T 1 [ 45 A
200 Sk A - LA , AR BE 3 d 5 R R HE AL
1.2 5 RNA 2E{#0 cDNA &R

KA 1.1 A Te Hl TeSe i 2 09 A D - )i
056 L R e 0T RR Kb B3 ) E S0, SR ) Trizol ( Life
Technologies ) 2 B RNA | 150 Sk 4 fib i i ok —
NEPAEAR, DA 3 N EYr B,
0D,/ ODL [BHTE 1. 8 ~2.0 ) RNA | RQ1 ( RNA
Qualified ) RNase-Free DNase i 57| £ ( Promega ) 7% 3%
217464k, 22 )5 i PrimeScript™ RT Reagent Kit
9 (TaKaRa) J % s 108 &5 )il cDNA
1.3 SREVHEHAHERERNEESF IS5

AL SCHR A P45 G B L R 4 (hip: //
bioinformatics. psb. ugent. be/orcae/overview/Tetur )
i e ARAT G A 530 i BL PR 3k 8 2% (Tobe and Mihara,
2018) (1), {#iJd Primer Premier 5.0 #{fi% 1t 8
FHRERM 2K (£ 1), D12 5
cDNA 347 PCR, 5K & . 1.1 x T3 Super
PCR Mix(JL st R Y A7) 2 pl, L RHF51Y)
(10 pmol/L) 4% 1 uL, Te fh & cDNA 1 L, ¥ H#45%
f4: 98°C FiZB 1 2 min; 98°C 75 10 s, Tm +5°CIB &

®1 3|¥MER

Table 1 Primer information
A SEMH 1D LuEsI4(5" -3") THETI(5-3") i
Gene Gene ID Forward primer Reverse primer Purpose
Txnrdl tetur27g00720 ATGAGACACAGTTTACTC TCAGCAACCTTGAGCATC
Txnrd2 tetur02¢03190 ATGAGAAGAGCTTTTATAACTC TTAACCACAGCAACCAGCCTGT
SPS1 tetur668 g00010 CAGTTCTTGTTGAATTAGATG CATCATGGGAGACAAACCAAA
SPS2 tetur668 200020 ATGTTTTTAGGTGCACGTCTTA TTACCATAGTTCACCATCTTT A i pE
SPS2-1 tetur32g00770 ATGCACCAACATATGGG TTACCATAGTTCACC Gene cloning
SPS2-2 tetur32g00780 ATGGTTCAAACAGTTGAT TTACCATAGTTCACCATC
SG tetur] 6600550 ATGGATAACATCGATAGTATTTG TTATCGTTCACTAACAAC
PSTK tetur05g08570 ATGAACAGATGTTGTATTGTTTT TTAATTAGCCTTTTTTTCAAGCT
TcRPS18 tetur01 03850 TGCCTATTCAAGAACCAAAGTGGG ACGTGCTGGTGAACTTACCGAAGA
Txnrdl tetur27g00720 CTTTGCCTCATCGTCCTG TTCGCTTTGTGACCGCTA
Txnrd2 tetur02g03190 CAACCAACAATCCGCCTGTG AAAGGAACTCGGCCATGAGG
SPS1 tetur668 00010 CCTTTTGATCCGGAAGAATATGGT TCGGCAAATTTGGTCAACCG
SPS2 tetur668 200020 CAGGATTCGGCATTCTTGGTC CGCTTGTTCTCGTGGTAAACA qPCR
SPS2-1 tetur32g00770 GGTGTTGCCTCGAGTGTTTG CTCATGCTGTCCATTGCTCG
SPS2-2 tetur32g00780 ACAGGATTCGGCATTCTTGGT GCCGCTTGTTCTCGTGGTAA
SG teturl6g00550 GCATCTCGACCTGACGCTAA TCATCGGGAATTCGTGGAGC

PSTK tetur05 g08570

AGCTGCTCCAAGGAACAATC

TGAAAGAGATGAGGGCGAATCC




534 SRAS TR o ARAD I U 308 S AT 1 A BB PR 5 B TeSPST B JEA% B R 20 AT 569

10 s, 72°CHEf1 5 ~ 15 s/kb, 33 MEFF; 72°CHNE 2
min , fR4E A WAL B TR Z IR P51, i ] ExPASy -
Protparam Tool ( http: // web. expasy. org/protparam/ )
TR XoF A PR 2 B 2 1 o 1 AR T (AHDRT 43
TR LSS A ) AT BT AR
1.4 qPCR #URES AT S50 AR TR R EERILE

HRAE 1.3 5 5 B A (0 A0 -0 76 R, a5 30 g 5
K5, 1 Lh TeRPS18 N & H: A (Sun et al.,
2010) ,{#i ] Primer Premier 3.0 #4-i%it 8 55H W)
FEPIAE 1 51 W) 0T b Jb st R A W A WA (R
1), PLL.2 9595801 cDNA AFARIFEFT gPCR, 71
f&Z : SYBR Green Supermix ( Promega 73 7] )10 ulL,
RS 4 (10 pmol/L) %& 1 uL, ¢DNA 1 plL,
ddH,0 7 pL, ¥ #9544 WA 95°C 2 min; 95C
155, 60°C 30 s, JEH 40 K, BAFES AT 3 IRAEY)
BRI 3 EORE G, XA
A 27 ko
1.5 SREbRHHH SPS1 [RIZRIER B 4L

R 1.3 5 JAFARAP i TeSPS1 12K 751,
A pET-28b g ik 34K (pET-28b 2 AA 5| ¥ )5 51 .
F: 5'-GATGCCATGGGCATGGATATAGATGCATAAT
ACTCTTGATTT-3"; R: 5'-CCGCTCGAGGCCTCTCAA
TTCGGCAAA-3") 43 5AE 5" s A 3" v 7 | ATEDI L 5
Xho 1 F1 Neo 1,47 PCR ¥, SOWAR &R [A] 1.3 5,
PCR F=4ut47 W] ( Xho T F11 Neo 1) J5 i Ji 38 JH
B DNA [[ci50) & DP214 (TIANGEN ) [m] i i 177 7
Y, ImIUE ) pET-28b Fik#k A 5 B i Fr Brik i
H & Trelief™ SoSoo Cloning Kit (b B R4 ¥/
A ) L BEIEAT R R A

K5 I e 1E W 1) E 2H JORE TeSPS1-pET-28b #e 4k
B RIEFM KB FF I Escherichia coli Rosetta( DE3)
(AETEREY A F]) |, Z 5 Pk & 5 4 BOkL 9 B e
72 3 mL LB WA B SR ik rh, 37°C B R i 5
= 20°C {1F ;s BUPRAE T - 20°C (U AP 100 WL 3280 T
100 mL LB i {4 855 35 1 v 7 7 35 37 3 45 MO 10 mL
RN T 200 mL LB i fA8s F2 kv, 37°C 4™ K H:
FRE ODgy [H 29 0. 6, FEAR ST I7 1 £ 30°C; A
IPTG 5 57 ELAW)E 0.5 mmol/L, 30°C 4kLLE
353 h, 8 000 r/min B.0» 3 min IREEFHK, BEET
50 mL fii ¥ NTA-O 2% vp i (pH 8. 0) v, vK i 30
min ; B 7 IR A, 008 S T3 200 WA 8
sVEIE4 s, 99 MEH ;16 000 t/min, 4°C &> 50
min , 8 B3 LA K OUIE #E4T SDS-PAGE (5 22
AR BR S 7)) A

HAJE b —2 SDS-PAGE HLJKZ5 5%, b i 3
H 8y 26507, W R WA A AT ¥ 2 1, 256 >R JH Ni-NTA
Sefinose™ Resin Kit( 2 T2E¥) T.#2 b1 B4 PR
A AT ERER T AR A AR D B, B
Jel WA I FUCE TR , BUTR 2, R
H ARV B2 1 A FEARFRRY Washing Buffer -1
M ZEf bR S A EAEAN LEREZ A
e, 3 ~5 MR BLEY Washing Buffer 5 P 44
T3, i L AERFR ) Elution Buffer PN H 192
M, IR Ll s R o
1.6 Western blot #& ]

LS 5 R R A2 B At 2li4k J5 1% TeSPS1
ZHRIREE MR AT SDS-PAGE (e Ayt 22 4= M)
BABR W) UK, 4% MR EER VR UL ] 5% SDS-
PAGE B¢ I 1Y 88 H o 1 5% 1 )7 X% #% 2] PVDF
FEE Lo DAL UKRE ol BRI B 1 < TBST (e Attt ad
PR PR A 52 P i 3 (4K 10 min) ,
JHAFIEBCLF 1 5% RS WA (bt R ERHA
AR, 21850 1 ~2 h A7 E ], S5 he il
1: 10 00077 B HY His-tag 22 s P IA (FE At 4 2B 9
FHEARA R KB 58 R PVDF R (R 28 4=
PR A RAE) 1 x TBST 3§ 3 G, & T—
i, 4C BT E. BERIEEEN
PVDF JEFH 1 x TBST ¥E¥E 3 WK, A 1:20 000 5 F
i) Goat Anti-Rabbit IeG(H + L) —Hu (N4 Y
FHEARRAW) , ZIREEHIK 1 h, 17 HUHEF .
S PR 1 x TBST Pk 3 WK 5 FH WK 4R mE I 4w ik
ZIR, P — ok PE PE F£ I, # I8 ECL fk
RGP & (Bio-Rad 4 #]) 12 1(v/v) BLL
TR A IS TE 1) 05 W, o Sl 5% W 8 ) TR FE PVDF
JEE L, G E 2 min 5, B T2 BB R R 5
(Bio-Rad 2\ H]) it H AR 1 52 , WSS ROTH0IE.
1.7 EHERA TcSPS1 A4 MENE

PeH 2y 200 3k 3 H 04 e B, T A AL R
1.5 mL B0, A 500 pL 40 mmol/L PBS 2% i
WL, BT UK AR SRS LA 4 °C 10 000 /min £
> 10 min, [3E BV ML . MK IR Bradford i HI 119
% b $r 5 W Y 00 R SN s AL AR IS 4 1
i (Bradford, 1976) , ¥ 1 000 wg/mL A9 4 (i i
FE FAREAT A 0.5 mol/L Tris-HC1 (pH 7.5) #i
B35, 10, 20, 40, 60, 80 Fil 100 pg/mL 7 AUk
BRRE o TEREARAR THIIA bR 25 TR A B 1) 4 1 3 1
E AW S0 pL, X Ry 50 pL 0.5 mol/L Tris-HCI
(pH 7.5) ¢ vl i, F I A 2% 5 i 52 5 G-250 ¥ Wik
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200 wL, 37°C 2 10 min, 7€ 595 nm K T I & FH
OD {8, ® & 3 WEH ., LUF M A& AWRE (ny/
mL) 2y X %, Frill OD {5 %§ B8 OD {2 2% ( AOD
{E) 20 Y Al AR BIARAERT 22

Z: M8 Ehrenreich 45 (1992) /Y75 ¥, (i 11 2 Yy g
AL ST BT E TeSPST (G PE , 418 ATP FrifEigs
Y ATP 6 i #5 Be 0, 0.2, 0.4, 0.8, 1.2
1.6 wmol/L 6 ¥k B2 46 BE AR EVE WL, #% 100
pL ATP KGN TAE B ARG L, 2R ACE 3 ~ 5
min, ARG _FIRA ML 9 50 L ATP RifER
W, GHTR S, DU HARXT G (relative light unit,
RLU) . 7E TeSPSI (AL, I ATP 55 ik 4y
AW K e K SR, A2 i, AMP A SeP ( Ehrenreich et
al., 1992) , BAKEAET AR FME TR S pl
0.5 mol/L K;PO,, 5 wL 50 mmol/L EffREE(pH 7.0) ,
0.2 wL 1 mmol/L Na,SeO,, 10 wL 10 wmol/L ATP,
5 uL 20 mmol/L DTT, 22.3 L H,0 fl 2.5 ulL
TeSPST 4 Ak 3 11 (%) IR 41 A ML g ALK P 41) A
PCR &+ ,28°C Jz if 30 min, 3 L £ 0] ATP 1998 />
i, ok S TeSPS BYEETEPE o A [R) ik B2 4 B2 1Y
JEW) (ATP 4305 0.2 ~2 wmol/L) , Il 7 H 41
H I TeSPS1 /Y3 J1 2250, F) T SUE B 181 125 11
A E 1 TeSPS1 R [WH B (K, ) Fld R B

B (V) o
1.8 RS

B FHSG 0 SPSS 8. 0 4T 58407, Harp 3k

PRIPEAS [+ il e JBE Ak TS ) 3K o 22 e 0 3 R SR HH B
277 2270 H Duncan BB AR 2L T 00T, ZE A
TE Te Fl TeSe iy 28 22 8] (1 218 50 22 5 b 25 1R B
XREAS ¢ KA T 04T o

2 #R

2.1 EFE®RE

RCENAE AR 6 v o B 15 2 A A 8 2% A 8
AR (F2) B 1 K TeSPS1 ST HIE .
2.2 WRBHERERREESR

kT B A A A S R T R AR T 9T K
T BUCE 2 AN [) e 3 . il FR 94 % 309 Ak 3 ( 4h 3
d) FASL 2 B 04 A D I o o, e ) DA B 5 ST 34
I 0 AAD 0565 3 i R 5 A ) 5 S R O A
) AP A 30 s 8 MR R A 2R, 45 R W
K2 SR, A i 06 A A ) v 52 S0 G R 4 e 10
ALFERGT P, AR G B L R g S AR SRR Y
mRNA k7K A= AN TR R B2 1 o R AR AR Ak, FLE
RAREIR R K, Horr, B TeSPS1 Fifi 25 1l iR
e FE ) 15 R SRR AN 2, A B I 1 R AL
Mo [FIRE, TeSPST FEA AR IR 35 i 2 v (1) 26 8 AR
W TAEE®EM R (P <0.01), FHFKE 4.4
W5, TeTxnrd] 135 35 #3635 2.2 £5 (P <0.05)
(E13) . 25RO T HALILH , TeSPST 1] BB £
A IS ARG T e B E AR

F2 SRR S KM HERERER

Table 2 Information of eight selenium metabolism pathway genes in Tetranychus cinnabarinus

FEN AR ICEZ (bp) S i B FERR A BE HH BT (KD) S HLAR
Genes Nucleotide length Coded amino acid length Protein molecular weight Isoelectric point
TeTxnrdl 1992 663 73.16 6.85
TeTxnrd2 1962 653 71.83 6.46
TeSPS1 150 49 5.43 4.24
TeSPS2 408 135 14.83 8.83
TeSPS2-1 987 328 36.17 6.71
TeSPS2-2 909 302 33.44 6.01
TeSG 2 658 885 100. 18 8.52
TePSTK 1 008 335 39.02 5.71

1 ATGGATAATACTCTTGATTTGGCCTTGCAAGCCGTTGATCTAGAAGTCTCTGGGCCATCTCTTGATGCTATTCAT
1 M DNTILDU LALOQAV DILEVSGP SL DATIH

76 AAACCTTTTGATCCGGAAGAATATGGTTTAGATCCTTCATTCCGGTTGACCAAATTTGCCGAATTGAGAGGCTGA
26 K p ¥ DPEEYGLDU©PSTFRI LTI KT FAETLZR G =

1 RAD g5 TeSPST BN PSR B

Fig. 1

TcSPS1 gene sequence information in Tetranychus cinnabarinus
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Relative expression level
IS >

[\
o

w0 pmol/L Na SeO,

w5 pmol/L Na,SeO,
20 pwmol/L Na,SeO,

mmm 50 pmol/L Na,SeO,

P 2 A [ IV P 7 2 RSO 75 3 094 A A0 0l ol o £ o5 3 DR A AR X 2 o

Fig. 2 Relative expression levels of selenium metabolism pathway genes in female adults of Tetranychus cinnabarinus

induced by different concentrations of Na,SeO, for short term
AP 0, 5, 20 F150 pmol/L Na, SeOy AbBRMIL G SR ,3 d SR AE R Rk i . B4 A I E = bivfEiR A L/ TR
FR A — LIS R A AR AN i B AL A (R Rk 22 5 % (P <0. 05, Duncan [CH E M 729) ., T. cinnabarinus adults were fed with cowpea

seedlings treated with 0, 5, 20 and 50 wmol/L Na,SeO;, the expression levels of genes were detected at 3 d after treatment. Data in the figure are

mean + SE. Different small letters above bars indicate significant difference (P <0.05, Duncan’s multiple range test) in the expression level of the same

gene between different Na, SeO; concentration groups.

Relative expression level

\

> v &G
NS NS NS Ny Y

&
S

K

B3 A 2R A i g 6 v B a0 3 B R R ik
Fig. 3 Relative expression levels of selenium metabolism
pathway genes in female adults of two strains of
Tetranychus cinnabarinus
Te: A fb M- W% ¥ 38 5 & (80 & 8 44 3% ) Normal strain of 7.
cinnabarinus (fed with cowpea seedlings) ; TcSe: ZH) I i< 3] i 5]
Frh Z2[20 wmol/ L WEAIRH (Na, SeOy ) 4b B HLTL i fl SR 1 4F ]
Long-term selenium-reared strain of 7. cinnabarinus (fed with cowpea
seedlings treated with 20 pwmol/L Na,SeO; for over one year). [&H1%{
BT EI 1 = Bt B R PR I 22 52 695 (* P <0.05;
“P<0.01; ¢t K236 ) ., Data in the figure are mean + SE, and the
asterisks indicate significant difference ( * P <0.05; ™ P <0.01; -

test) between two strains.

2.3 REbMEE TeSPS1 ERE#ZRIEMELAES
s
TeSPS1 H4H 8 H LA A B A8 7, alifk

R E) B i AR K ATE 7 kD, 510 &
i 6.3 kD AHiT, Western blot 115 21| A [7] 2%
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Fil Western blot(B) 4347 PRI AT B 2 3k 35 PR I 7R R il o 50 AR AT e 38
Fig. 4 SDS-PAGE (A) and Western blot (B) analysis KAEVER . e R IR R 3% 0 & b, & B TeSPS1 il
of the recombinant TcSPSI TeTxnrdl Y 3% F Rk (E 3), T8 TeSPS1 A
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Purified protein; 3. ﬂ:’ﬁlf/“ W 1k lﬂﬁg}ﬁ: :;lpernatanL afjt‘eﬁrB ultrasonl; ﬁ;éo H. TeSPS1 %E@Eﬁ@ﬁfi*ﬂﬁ%ﬁ@ﬁﬂj
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TeSPS1-pET-28b  Recombinant ~ TeSPS1-pET-28b  without  IPTG E(J *H?é’@ s ﬂ:[:?ja/ﬂ ]TEUH‘U TceSPS1 % T:E;EF/I\ uf%xﬂ‘

induction. il 38 I S R ke 2 o B VEH . BEJS B9 R A
A 05 Y = 0.0034X+ 0.1081 B Y=6417 966.2105X + 199 782.9860
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g ’ . 10000000 1
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Fig. 5 Standard calibration curves of bovine serum albumin (BSA) (A) and ATP (B)
RLU: AHXEH47 Relative light unit.
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Yy, TeSPST L LW IR IN G N A B FIALEOE  ACE IR N, R0 20 M R 1 AR 0 X i 14 365 1o
AR, X0 TeSPST DIRERY 2 A T BEZ AN 5oL, BIFSE 45 58 T o =5 I sl Wt £ il e i )
FLEhY Z [P P2 5 230 (Xu et al., 2007) HIF5E LAl 9742 5 SRR T B AT A S i — s A e
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