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WE: K EREEDEKER 3 M EERE CEZ—, IRIEEZRR IR s, £ R AT  Ea s R
TEEh P A EEEH, A TIRARRFEIR IS (LLPS) 7R CEVER & B e, ABFR 7 T LsLPS 3£ [H ORT ¥
G, AT T JEAZ A His bREREE ARl , 2558 W, K GE LsLPS TR EAE R 1 293 bp, AT K 430 4~
HER, A T ITHIM PFO01S1 45443k, LsLPS % 4% B A% R K pET28a (+)-SUMO ,pCold T J&5 7E F K H 1k
BL21(DE3) 32 DU R AT 23655, B R pET43. 1a(+) J5 AT 7E A B Ak BL21 ( DE3) th Al vtk %k, %M pH
8.0, 7% 20 mmol/ LIKME AR R 28 Wil VE M -, Ni-NTA £k LsLPS-pET43. 1a( +) il 1 A4l A= AR 4

4. KREL; NSNilG; LsLPS LR, JEkZFEA; Ni-NTA 4ifk
FESHES: S435.112°.3 XHERIRAD . A XEHE.
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Abstract

Small brown planthopper (SBPH) , Laodelphax striatellus , is one of the three main rice planthoppers damaging

rice in China. Lipase is the key enzyme in fat metabolism and plays an important role in insect development, reproduction and
other physiological activities. In order to investigate the function of lipase in the growth and development of SBPH, the ORF se-
quence of LsLPS gene was cloned, and the fusion protein with a His-tag was purified. The results showed that the open reading
frame of LsLPS was 1293 bp in length and could be translated into 430 amino acids, containing signal peptide sequence and
PF00151 domain. LsLPS fusion proteins expressed using prokaryotic expression vectors pET28a (+)-SUMO and pCold I were
mainly in the form of inclusion bodies in the expression strain BL21(DE3). After connecting LsLPS with pET43.1a(+) vector,
the obtained proteins were expressed in soluble forms in BL21(DE3). The purity and yield of the fusion protein purified by Ni-

NTA were relatively higher using phosphate buffer (pH 8.0) containing 20 mmol/L imidazole as equilibrium solution.
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JR 3 AR 9% F2E DR s A Dy B ) B i T
Bt HETH TR0 R 224 pET  pGEX |
pCold %5 R BT, 3k 88 TR & A ARl (14 37 Al
fil s Feab bR %, TS A R 2R R ok . A
pET RINEIAR, &4 T7 s st 7, A FRR LK
AL 5 R RO = S A, 7E B e AP RS A
F SO e YRR PA VA A

His B8 8 00 A% 2658 5 H B Rl #3545
gz — HAAMEIE AR A R E X B bR i
PR ST RN A AR S R M /N Al AR 0 S A 7
AW AR REWE 9T TR Y His AR
Rl 1 B 4l Ak # R Ni-NTA B 4 1L 1 g
H His FpZE A 5 Ni* 25, Tl a5 2 1 455 3
4 b SiARZE PR TT BERZ I His bR 25l B
R et SRR SE R L %,
MTTSEME Ni-NTA glifb0%, AR 58 i i e A TR
JERZF IR, SEBL T IR R EE Wi B LsLPS B Pl iR
PEFIR  FEILEERE I, R TR R A2 pH ik
M e 88 2% MR Al AL Y His #1258 IR 40 5 =
i, HBESE AT LsLPS 1Y S RERF 5% 25 o St
filt, AT A His pr2&ml G 8 H i aifbig it =%

IBPR S

1.1 R EBERHEE LsLPS ERAF 54547
K KENE I LsLPS &R 731 N 5% 20 85040 12

£ 1 LsLPS HEHES Y

Table 1 The primers for vector construction

Hi3j45 , H ORF FF311 28 RT-PCR 3a &l FE 564, X
HTEL A W) 22 A Computer PL/Mw 115 LsLPS &
R3S AH X 43 ot 12 AT 45 L i 5 >R SignalP-5.0
Server FINTE7E 1415 5 KB D)7 o5 S HA B >R
TMHMM Server v. 2.0 T3l 5 B I2E X 5K ; R H] Pfam
ST AR R Z i ; R ] ScanProsite T & 75 72 7F 22
R PENLAT

1.2 X ¢ EASRAEE LsLPS [RiZRi%

Wit R Y 51 P84T RT-PCR (5149751
W 1), P18 LsLPS ORF ¥4, SR I i 3] 25 F
{& pET22b ( +) . pET28a (+) . pET28a ( +)-SUMO .
pCold I .pET43.1a(+) , %1k DH5a, Pk TEREDN T,
H- 0 e TE AR 1Y) 7 871 % A #3K B Bk BL21(DE3) , 37
KIEFEE 1 ml BB AL 10% B9 H I RAT,
HABERINALHESEH 0. 5 mmol/LAY IPTG %S H
PR 10T 3R 35, WA TR B8 7S R R R 12%
SDS-PAGE Hill ik 0 . Xof il A7 m] 5 P2 3k 1Y
BB, B 100 wl H il AR A7 19 38 B AR, A 20 ml
LB 53235 Pk g 7% SR 5 4% B 1% 1) Lo G A 8T
fief i 35 SR I TR FR IR 5 5, K 3R 2 0D 0
0. 6 B, INAZHBE N 0.5 mmol/LIY IPTG,37 C i
S 4 h, BOWERRS, R 30 ml 22 il B A
W, FAHR A E 3480 6 47,10 000 r/min 5.0 5
min , T HTEE A, -80 CIV A T Ni-NTA 4iifk

IR EHF519(5'—3")

TSI (5'—3")

pET28a( +) aatgggtegeggatcc TTTATGGAGGAACGGTAC

pET28a( +) -sumo acagattgetggatcc TTTATGGAGGAACGGTAC
pET43.1a(+) gggagctegtggatcc TTTATGGAGGAACGGTAC
pColdl taccetegaggatcc TTTATGGAGGAACGGTAC

pET22b(+) gaattaattcggatccaI TTATGGAGGAACGGTAC

getegaatteggatc TTAAACGTAATTTTGAAATTCGTC
getegaatteggatc TTAAACGTAATTTTGAAATTCGTC
tacagaattcggatc TTAAACGTAATTTTGAAATTCGTC
getigaatteggatc TTAAACGTAATTTTGAAATTCGTC

getegaatteggatc TTAAACGTAATTTTGAAATTCGTCG

W h/ING FREFRR IR IRVE P8 S R LsLPS 335 | W51

1.3 ZEBJR SDS-PAGE @ik

SDS-PAGE #EEHL KR I 58 = KA AR F
SDS-PAGE # fise PR o e il 1055 & . b )2 Wk 3 o
5%, F)IZHHE N 12% . FFBECEEE G 6 pl B
A A BERE L, 80 V HLYK 20 min, #RJ5 120 V HLYK
25 60 min, 2 IR S T TR BRI IR E
e G0 R FH R250 YLk,

1.4 BL&EEB Ni-NTA ik

53 51K Tris-HCl Z2 0 (7% 20 mmol/ LK
pH 8.0) W MR 2% v ¥ (4 % % 0 mmol/L, 20
mmol/L 50 mmol/LBKME  pH 8. 0; 5% & 20 mmol/L
BRI, pH 43508 7.5 2% 8. 5) & -80 °C IV 77 Ay 1
14&%?5@2651’35,4 °C 12 000 r/min &> 20 min, ¥f
IEWEE RS A O T A R SR, B 1 IR,
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BB, AT 4 Y )2 BT A R E AT Ni-NTA 46
b, BAR S 2% TransGen i A & i, 5 LI
WS, 10 RS AR AR BRS- B v  E T AT, B F
Vet W3k 5| 0Dy, FE 4 fH. 2R R R A 50
mmol/L 100 mmol/L..200 mmol/L 300 mmol/L B
VEWIEAT IR BE BRI, ISR BRI, F ] Bradford R i#
RGN 35 J5E ¥ v 2 1 B A 9 T s WO B R B, ) Brrad-
ford TRXFAAIN , O% B A B W5 LR e v . RS
T, RIS Ai AL B Rl 5 2 P
1.5 REER4EMRENE

il A 2R 2l BE AR SDS-PAGE i it Tk 45715 1K
PEME T . SR Image] A3 LK 2547, DL H bp &5ty
IR BEAE R LLIT A 2500 IR AL FIAS 21 H AR 1 BT
Al R R TR I R 28 2 K BCA IR
M, REL RS EZ A & B, maHEA™
= Al fp LT xRS B Al Al

=2l AL R <Al AR AR,
2 HREH
2.1 KB FERAEE LsLPS EE Fr FU4F4E
JKRENE I B LsLPS F PRI el 3 A 1K 1 293
bp, AT RHIERL 430 2R (Bl 1) o BB AHXS 7+
T 47 900, 25 L N 5. 47, A TE SRS
PFO0151 45 4 1, J& T JB g Iy M 28 1 , 5 i 0 0F
(Acyrthosiphon pisum) BEEF ( Myzus persicae ) Jig i i
H BRI 5 BA 58% i —F0rk | 15 T 5 Wi i Y
2 G R TE L PS00120, HE LML P 5155 238 il
1243 {7 2R N AR TN 2R , T 22 2 PR TG 1 h O 7
55 238 o X A B I SR R S E R | 5 R
B, 5 243 XA B R FE R 2 R R A
i (O E PR A =R (K 1),

MAFTQLLILVLSLAKLASVVGFMEERYAVTEEVVDEVEDEDNKKTSDKNYKN

NGYEVYEVTDEGNGSSNSSSSSSSSVASSSSPPPANNGGDIIKWMLLPDGK

GDVGVAILSGLEPKSTNQVENVEFYLYSRHNPNRAEKRTMNASRLPVFKYF

KAARPSKFLIHGFGDSVQDSIMYPILKDAFLLKGDYDIFLVDWSELAATPWYN

RAMQNTEQVAHQAANLIDHLARSTGSETSTHHLIGESLGAHVAGMIGQFVKS

GKIKRITALDPAQVLFTGVEKNKRLDENDAILVEVVHTSGGYLGFQDPIGHRDI

FPNGGSWPQPGCFLDYAAVCSHRRAYYYYGEAVRNKKGFRAIPCSSWPDF

MAGSCKNNIENSFELANDHNTKKYRGKYFLNTNSEEPFGIIDKSARETNTND

YDYFGLLFDEFQNYV

oo FORTINIGE ST, “— FORTRMAIPFOOISIZEIR,  “— ARG ORI, [ oR238h, 4243
PRMERYOR N AU . ZEMFIIPA, €. D, EL FL G, H 1L K, Lo MU N PL QL RSV T, Vo W, YARIRENER. Fit
IR RAGR . AR, RGN, Wi, HEAMR. oo, B, SR, BEm . RABE . IR . 2Bt M.
LA SRR . BRI R

B 1 RCEBEAES LLPS SEBKF 5
Fig.1 The amino acid sequences of lipase LsLPS from Laodelphax striatellus

2.2 IR KEBERAEE LsLPS TEARRHAEFHEZRIE
KK AR W B LsLPS 7E 5 DR F kA& 2.3 LsLPS-pET43.1a(+) BA& & H Ni-NTA 4k

pET28a ( +) . pET22b ( +) . pET28a ( +)-SUMO FEMMAELE

pCold 1.pET43.1a (+) AR B OLINE 2 i, 2.3.1 Tris-HCl 227 ik Ao B BR 2% 1 i AR A B R ML 85

BRI RIL

LsLPS-pET28a( +) -SUMO . LsLPS-pCold 1 3k fl&
AR T E AR WA AL W A LsLPS-pET43.
la(+) RIKMYRLG R EAFTE T B ARBLIR A L IE OR
f i 1A | LsLPS-pET22b ( +) | LsLPS-pET28a ( +) 7

KA Tris-HCl SUBERRZE vl 4lifk. LsLPS-pET43.1a
(+) AlA R AR, BT aife s Hbr A (& 3) (1
X 2 PG W ARAS YRGB T R RS EE AR TR ROR
Mz (£2),
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1 2 3 4 M 1 2 3 4 M
W1 140 000 —— -5 000 S D EX == @ 60000
| M Ii —E=8
W 100 000 - 50000 s S= e 45000
A C

A B.C 4334 LsLPS-pET43.1a( +) \LsLPS-pET28a( +) -SUMO LsLPS-pCold 155 FIK BIARLFE I 15 W FITIE SDS-PAGE BEAZ L IK I, & A
FE B VKIE 1 JKGHE 2 4350020 28 E X BRGTVE R LI, VKB 3 UKIE 4 433128 IPTG 75 R R IOIE A 3 ; (&1 C UK 1 WKGE 2 4351 25 ExT
T8 3B WORUINE , VKAl 3 JK3E 4 4398 IPTG 75wk L IE M ATINE ,

2 LsLPS EARE#RRIEHEHHRIE

Fig.2 Expression of LsLPS cloned in different prokaryotic expression vectors

M B M 1 2 3
180 000 | W 180 000 | '
130 000 W 130 000 P
95000 ‘" 95 000 W
70 000 ;(5) 888
55000 S
43 000
43000 w—
33000 W
33000 e 25 000 -
25000 e
: 17 000 W
17 000w %
10 000 F
10000 =

Tris-HCl TR B M

A RFRH pH 8.0 7 20 mmol/ LBRMERY Tris-HCL 28 thiR 26 AL Al H , B 3% pH 8.0 7 20 mmol/ LUK ME A BERZE MR . VK 1~ VikGE 3 4331
ARG MR L35 NI-NTA L Maibim & & A

3 Tris-HCI FNBEERZE 7 Ni-NTA Zi{l LsLPS-pET43.1a( +) R & E 8 SDS-PAGE £ H ik

Fig.3 The SDS-PAGE gel electrophoresis of LsLPS-pET43.1a( +) fusion protein purified by Tris-HCI and phosphate buffer

F2 BEERZE MG Tris-HCI 4R 4L LsLPS-pET43.1a ( +) B N TR e B DK e ) Bl R 2 R I, LsLPS- pET43
. zﬁgcaa%ttﬁszf o efcts o LS pETAS1n( 1a(+)ﬁméﬁééﬁéﬁmﬁc%1ﬁﬁlﬂ(%4\I’%l 4),
able omparison or puriication eirects o S. - Jda(+ " s 25t e 3e N Sl N .
b ’ b 20 mmol/ LIKINE (9B RRLE i 1 - , il 4 26
HrEE 0 988 0 mmol/LAN 50 mmol/ LIBKME A4k iR

fusion protein by phosphate buffer and Tris-HCI buffer

i ris-HC1 ZZ 4} PETR 2% vy
o oy AN 13 7.0 WA W
Sl LB o) s ‘o0 50 mmol/L WK W (1% B 1% 2 v W fie e, FLIR Ol &
mmol/L, & 0 mmol/ LIK M it ik 2% P i 3K %mmﬂA
AL M A (mg) 0.30 0.87 B 1440 B I
B & EHLE (%) 60.28 79.51
A4 B 177 i (mg) 0.18 0.69 &3 7F pH EBERENELANL LsLPS-pET43.1a(+) MEEAH
RILE
Table 3 Comparison of purification effects of LsLPS-pET43.1a( +)
232 REF pH 1B F B5 2% o ik 4640 LsLPS- pET43.1a fusion protein by phosphate buffer with different pH values
(+)mAE ORI AN pH (EBEIR S ik 4l i H pH75  pHS80 pHS8S5
b LsLPS-pET43.1a( +) fill &8 1Y 7~ & A2l B A [ S AL F1T TR (me/ml) 0.14 029 020
(F3.K4), Bk pH E K 8.0 B, @& H AL TR AR (ml) 1.70 3.00 3.50
197 B RSG5 AL 0 () 024 08T 070
233 A RAKERLOHRE S FARAIL  BARALE) .08 1951 5747

LsLPS-pET43.1a( +) k&% @ L Rk T RCR Ak E A (me) 019 06 040




T R4S R GRS LsLPS (4 5A% 335 ) Ni-NTA 4lifk, 615

R4 STFRMREBRE RN LsLPS-pET43.1a( +) A E
BRRIEE

Table 4 Comparison of purification effects of LsLPS-pET43.1a( +)

fusion protein by phosphate buffer containing different

concentrations of imidazole

N FEAL A4 PR mmol/L
TR 7 DL B s 2
0 20 50
alifb 7 M5 RS (mg/ml) 0.350 0.290 0.093
LAk R (S ARAR (ml) 2.000 3.000 1.250
4l b7 (8 5 (mg) 0.700 0.870 0.120
A EALRE (%) 74.130 79.510  81.810
A 7 (mg) 0.520 0.690 0.098
M 1 2 3 4 5 6
180 000 w
13000073 S g e LT
95 000 W o
70 000 e
55000 -
43000 e
33000 e
25000 -

&3
17,000 e g
10 000 —-n e
PR 1. 20 R A M Tkl 2 ~ vkl 4 23 B pH 7.5,
pH 8.0 pH 8.5 & 20 mmol/ LIKIE 5B 4 22 vl 2l Ak 1 il 26 1
LsLPS-pET43.1a(+), ¥k il 5.3k i 6 4L %E pH 8.0 % 0
mmol/ LRI 50 mmol/ LIKIE 1) 15 2% vy 21 ALY LsLPS-pET43.
la(+),
4 AREEMAELALE LsLPS-pET43.1a( +) Bt & F 8 SDS-
PAGE £ F ik
Fig.4 SDS-PAGE gel electrophoresis of LsLPS-pET43.1a( +)

fusion protein purified by different buffers
N N
4 o ie

gt 17 T2 i J0 7K i 1 O B I, FE U W AL
Sy b AEAE . TERR DT R AT PFO01ST R 5T
SERIR, TR N uE— SRS S KT, R R R R
KK 2 RN R G2 —  TERR BUE A S A7 B0
o REN & S5 2 R L BTG B i EEE AT B AR
24 10% 14 i P B 7 ik /DA A0 3% M rh ol B2 7 AN g
KNG I , A5 AT A M o B0 5 2 e o 1 U R
FrlThae! " K CENE Wi B LsLPS %45 PFO0151
R, N v A 5 5 KT 51 (B To AR i 3R T
HEINZ NG Wi B #5168 TS /K i B B B9 3% 4, 1 & 7
oAt A BEEG ShrhaE R

JRTRE LsLPS TR AT 1 P il 26 32 ek A

fil A Fb b2 s AR KR B G SR K 1Y)
PR F (NusA) FEhp B L F LsLPS Wik, b
R PR A% 8 D Rk 1 Bl = 45386 10 2 5 L RM
PRGN THLE A R IR WA e \E i 3 & F B M
MELURAS K vl R U, ASINA S iRl ik
PR e AR i AN 3R TR AT s v 3k i A ket
B B Rl A bR 25 A His ARZS 04800 7B M R
(Trx) EHFWEEEATI(MBP) A BH K-S # &
fiti (GST) SEBKIA G BT B1 25430 /Nz EAH K
M 115 (SUMO) L K2 NusA %6122 {45 His #5
SSHTURL pET22b(+)  pET28a( +) ANRESZI LsLPS
() JEA% 263K 1B LsLPS 5 NusA AR5 b4 )5 nl Se g ]
WAERIR 5 SUMO 28Rl & 5 £ 2 LA R 1) IE
KFIk, JAsh T BHIERSR O SN LLPS 1Y R A%
FIRWA —E MM, pCold 1 #M R IV K3 )7
1, S BIERS SRoT M (TEE ) | LsLPS ¥4 31% 3
N ERUAT DR R E N5 5 S vy

JKKEL LsLPS flA ) Ni-NTA &by fnag
JESZ RPN, A R ES G R AT AR T A
JE B TR, Ak 32 48 B T2 SRR SR sk
SRR KRR PR TR pH R/ NER
YR 7 Ni-NTA J24i{k His FR&aA E A1
I, AR Z 28 i A2 E 20 A KRR B
pH (HZENZ 0, DRSS His P28 ald 8 A3 41k
iGN S G ST IR B Y ks mT LA
Ul D 2 B L AR S R R e i 2 5 5, T i
SN E bR B R, AT AR 2l AR 7 pH
(B P RE M 2 110 A4S A Bl R 11 04 e SR i 45
AP 0T B W Ni-NTA B 24k 5k %, K KL
LsLPS fili 585 1 Ni-NTA 4lifb 7R ] pH 8.0, 7% 20
mmol/ LIFKIME (B IR 2% i s (10 28 13 5 7= f: Fn i Jig
A, FTRES IR )y 2% vP R WKk B pHL 3 A 6,
X—ZE AT R T — 25 LsLPS (1 B R T BE R 5% 28 5 4
fitlh, AT Sy A A A 0 Ni-NTA glifbigfits2%
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