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recent years, large-scale expression and purification of active PLCC protein in vitro for structural biology research has not been
successful. In this study, the recombinant human PLC( protein was expressed and purified in the baculovirus expression
system. First, the full length of human PLC{ gene was cloned into the pFastBac-HTA plasmid to form the recombinant donor
plasmid that was further transformed into DH10Bac Escherichia coli cells to construct the recombined bacmid by the
site-specific transposition that was screened by resistance and blue-white spots. Then the bacmid was transfected to Sf9 insect
cells via cellfectin to package the recombinant baculovirus. After the amplification of the recombinant baculovirous, the
recombinant protein was expressed from the cells transduced by the recombinant baculovirus and was purified by Ni-NTA
resin. Purified protein was identified by Western blotting and time-of-flight mass spectrometry and the enzyme activity was
determined. The results showed that the recombinant PLC( protein in the Sf9 cells was achieved at 72 hours after baculovirus
infection and expressed in secreted form in cell culture medium. The recombinant protein purified by Ni?* affinity column was
identified as PLC( by Western blotting and ionization time-of-flight mass spectrometry and the enzyme activity was up to
326.8 U/mL. The experimental results provide a reference for the large-scale production and biological application of

recombinant human PLC( protein.

Keywords: PLC protein, insect cell, baculovirus expression system, expression, purification, identification
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Table 1 Primers used in vector construction and
identification
Primer . Vo Size
name Primer sequence (5'-3") (bp)

PLCC-for ATGGAAATGAGATGGTTTTTGTC 23
PLCC-rev. TTATCTGACGTACCAAACATAAAC 24

&: 010-64807509

WA T LB WA IR 37 Cal s,
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Wiz 50 mL, R Ni-NTA SERZHriE4ife -
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200 pL S WTRAPIHIRST, 37 ‘C/KE Y 30 min,
JA 0.5 mol/L ) NaOH 200 pL 2% - B S v
METE 410 nm P A W o BTG 007 1)
X pH 7.2, WEHR 37 CHRMAT, HoasiKik
p-NPPC 7=/ 1 nmol Xif fifg 3 4 iy i 75 2 i il £
1 ANEEIE 3L (U)

2 BREMM

2.1 pFast-Bac-HTA-PLC; ELHEBRAALE

¥ B TR pFast-Bac-HTA-PLCC H
Nco I A1 Hind TG VI 5 17 3 Ae L vk, &5

(B 1) BREAFRANEYGA 2 KR4

i, H—2%oh PLCC L2k 1800 bp, 73 —4%
J# AR pFast-Bac-HTA HEZh 4 700 bp,
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500

1 EYAFH pFast-Bac-HTA-PLCE WEEHI =4
Fig. 1  Double digestion of pFast-Bac-HTA-PLC(
resulting plasmid with Nco I and HindIll. M: marker; 1:

double digested; 2: undigested.
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Fig. 2 |Idetification of recombinant Bacmid-PLC{ by
PCR. M: marker; 1: PCR products of Bacmid-PLCC.
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Fig. 3 Determine the baculovirus titration values of the
P3 baculovirus stocks. (A) Non-transfected Sf9 cells. (B)
Sf9 cells were infected by P3 baculovirus stocks and the
number of infected foci can be counted under light
microscopy.

24 PLCLEBERMRERETE

H 4] Bacmid-PLCE i #8%Ye Sf9 B AL 4 i,
72 hJE B DA MR SR L WA SRR Z b Al Ak
5 i B Y8 114 SDS-PAGE /385, % Tz ik Yy
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BT 4 CATE R BTk S E AL PLCC &
(E 4), Hr Mascot 154328 151, & 7508 5%
Jy 50% . AL A PLCC & 118 e B bt iR ik 47
Western blotting 7347, A% 45 B s — S5 A X 43
T 220 70 kDa R FESFPES&AT, 5 A PLCC fil
HEAMIIR ST AR (& 5).

A
5 MASCOT score: 151
2 .
= Protein sequence coverage: 50%
B
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- J
0 i
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B
] MGALVKGCRC LEIDCWDGAQ NEPVVYHGYT LTSKLLFKTV IQATHKYAFM
5] TSDYPVVLSL  ENHCSTAQQE VMADNLQATF GESLLSDMLD  DFPDTLPSPE
101 ALKFKILVKN KKIGTLKETH ERKGSDKRGK VEEWEEEVAD GEEEEEEEEE
151 EEEEEEDKFK  ESEVLESVLG DNQDKETGVK KLPGVMLFKK KKTRKLKIAL

201 ALSDLVIYTK

AEKFKSFQHS RLYQQFNENN

SIGETQARKL SKLRVHEFIF

251 HTRKFITRIY  PKATRADSSN FNPQEFWNIG CQMVALNFQT PGLPMDLQNG
301 KFLDNGGSGY ILKPHFLRES  KSYFNPSNIK EGMPITLTIR LISGIQLPLT
351 HSSSNKGDSL  VIIEVFGVPN  DQMKQQTRVI KKNAFSPRWN  ETFTFIIHVP

401 ELALIRFVVE
451 ASLFVYVWYV R

B4 FHEAPLCCEHHIMRKREBEYUELELEESR
Fig. 4

GQGLIAGNEF LGQYTLPLLC

MNKGYRRIPL FSRMGESLEP

Identification of recombinant PLC( by peptide mass fingerprint. (A) Mascot score of the recombinant PLC(

protein. (B) The number of matching peptides of identification result, matched peptides shown in bold red.

25 EHHAPLCCEHREMNE

20 N PLCC A 11 I 7K fif% p-NPPC Az Jil 0] fiFf ik
Ry, HAE 410 nm 2 A S R WIS, ISR T
FZ Wt PLCE 7K fi# p-NPPC 7= A X il K2 iy i
WeRE R 0.025 g/l 1A% i 35 A I s A JE A B O
W ETE 410 nm b ARG BEE , 2l bn o 2675 2]
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[ 151 )5 Rk . y=94.51x-0.043, R?=0.999 1, y
X AEEE IR A E (nmol/mL), x AN [R] He E
X E SR I E 410 nm A WROGAE . BEVE TR
W
PLCC il /7 U (U/mL)=(94.51A-0.053) Vis/30-Vs;
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A B
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B 5 =HA PLC; EHHB) SDS-PAGE F1 Western
blotting ¥

Fig. 5 Expression and purification of recombinant
PLCC and then evaluated by using 8% SDS-PAGE and
Western blotting analysis. (A) Coomassie blue stained
8% SDS-PAGE gel of baculovirus infected samples
purified using His-select beads and eluted with 250 mmol/L
imidazole. M;: molecular marker; 1: purified protein. (B)
Western blotting analysis of recombinant PLCC expressed
in Sf9 cells that had been incubated for 72 h at 27 °C,
detected using anti-PLC{ antibody. The size of the
expressed recombinant PLCC was about 68 kDa. M,:
EasySee Western molecular marker; 2: purified protein.

I (mL), Vs WA A A PLCE &AM (mL).

itk R . itk &, RAPFBEAAN
PLCC 25 1 /% J1 vl ik %] 326.8 U/mL.
3 Wi

PLCC & [ 76 URBE 40 6 £k vh & 15 35 T EAE
L 5w T8 2 SR A] AR L R S
B RE 40 i 2k Y T8 e R F R AR A S p et
Kouchi Z&4fifb H A 16 M i E 4 /NR PLCE 2R (9%
W HTE S AN IR BEAN AR, o] AR B A4S T
BRGESTIN G LA Ca¥ iRy, i sh/ BUR
Ha kBT, BRI SERI ST S PLCC 76 B RE41
LTS BB B P EAN TR ST T N I Ty, (HR
KFAMEEM N PLCE HALEE A RSNk K a4l
fb— B A BAF KA, S AF 4 PLCE

http://journals.im.ac.cn/cjbcn

M2 R TRe, IR HA BN, RIbRE
Maifb A G A PLCC B A B L hEHE
F U R A B 2R3k R Gk KB A . Il FL
SR R G T — R E A R E R
Gt. HRGE Y5 F BB B i T4k
EN S IN Uk AR I E SUR NSNS = Wl in
A B RS RO S TSR B R
TEVERY PLCC 51, 40 BT SR 2 0 etk L R A
O O RE A0 B 5 M o 2 AR AR,
— R GT HAE R T4 B B 40 80 2 9 o 5
PRIATPE , ABEGE A AT R 22/ R A i R G 3R
kI aifb EYL N PLCC & .
HTETEAL, AR RN A PLCE
HEIN TE e A 6xHis hrgs K AcTEV™ P15 4]
37 55 1) pFastBac HTA kL1, 3Rk 2 1148 2% Al
EMraife)s, E4 PLCC EH4ER, LREA
T, PRI 7 WORLS A MOI=5 gL Sf9 R
dARA, K535 72 h 5 PLCC & M ARSI W i
o Fe sk, AT LA TG I 38 1 7 5 vh 40 5 afi A L SR 7B
Mo AR EAFRBEEESS 3 WY R HEE
T B 28I 5 S 5.2x108 PFU/mL, % BE S8 s 7 —
SEREE ol RE S AR (A R R alifh . %
FE B 52 s H IR AR I A B S R B
K/, EE2H Bacmid DNA BI5E Y% | R EELEL
PR PRAE SR SE, AR SO0 rh R W 1 95 75
17 ST B AL 4H A A JR e, I A T 2R 2% I
A MW ROCIEI T 4 °C, JREEREAR ] REAS 5200
FRRF BRI EE R, R A RN k42
o e AR AR R BE T B ) OB A F R
it Z AR DI S s T 0, (EN v AT
RIS 75 75 240 B 22 A% AR5 AT R 5 | S TR 2 7y ek
s I MIRRIARME, S E0E 1 RIBIKOT
AR B A = K BN ok Y L AW R e s
SR A FRBKOFREAC ATRE, @k K Yk
L B VR A 7 B ORL S5 TR AR IBUIR A . &
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¥ P 1 5 B R S AR R T B S H A
S AR TR IA R R TR IAFIREEME
(R R AS B R/ | B 20 B IR e 8 2 A Bk
T T AL A5 K 1555 4 8 e ] 524
AR S rh ke T R AR UIR A X B A e
RHEEL, YL PR AR B | AR R
T 95% . OS5 H T A A A B8 AR K A A ik
FTEAREEM; 18 T MRAS AR it &l
T EE R A A0 A SR A [A] A S
T FA MBS RE IR M R R A . HERIER
TR T A1 EE 2w A A G AR B B B T
fife, FRATVEFRAEIRYL 72 h VMR PLCC Y
SRR o Sy T A0 2R 1 DA 5 5 v 4y
Bk, FIFHA B A YA, Rt
i A R R R BR8P HEA T, i R A
JE R R AN IR AL T, AT A AR A B A R
LABH 1k B 02 IR AR S BT Y His
PRZS NP SERUZATR B & alifh H & H 524
HH, BE&SKRERMERGRHNERD . %
T 4 2% 1 8, &% Western blotting #6012 11 /Ny
68 kDa &4y, 5 A PLCC & HMEIE S T RK/h—
M, HEAZBEE CITRE % E N PLCC &
M, e SR A EYEmE:, DA %k
Al N ARAG A WG B ZH N PLCC &R M.

PLCC #E1J& PLC KIEMEmHT o, B
F N PLCG & 45 #) S T RE M WS ek DL diR il . A
5% A F AT R 2/ B 4 i B A% 3538 R G 9k A5
T TELE R K I RE R R KSR R (R A
N PLCC# T, XA F— 47 A PLCE 2 11 fb ik
SER BT B A W R B T R SRR, Wl
JNGEXT PLCE 72 BP Bk 20 MLy s s AL B A T 12
Wi FNAYT PR R IR T AT AR
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