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Expression and purification of human perforin by sf9 insect cells
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Abstract: Objective To optimize the purification method of human perforin. Methods Perforin with His tag
was expressed by sf9 insect cells, and then protein affinity chromatography was performed by Ni column de-
vice. The physicochemical property and biological activity of the purified protein was analyzed by coomassie
brilliant blue staining, silver staining and flow cytometry. Results This method was more convenient and eco-
nomical than traditional protein purification methods like ion exchange chromatography, molecular sieve and
hydrophobic interaction chromatography, which providing new ideas for further research of perforin and purifi-
cation of other protein. Conclusions Perforin can be expressed by sf9 insect cells and is purified by a simple
method with biological activity.
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9 6 T 8 ek 2L 3K — A il Ak A ok o7 i ek e
SRR ZEY  CTLs 5§08 41 i 5 2% 1 Bt S 422
firk | ZEFL R B UL S 7 R A0 L TR B LI Ak
FiEE A A AL, 35 1k caspase ZRER e B, S B5CHE 40 it 05
T EHETRT AR A 2 L3R AR 1 A 1 T
RERIR RGARIAME 1 I B AT FLIG 1 ¥
DIARAS R s M i 22 L3R B 19 28 L 2 A Gt
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1.1 #F#

L1 1 ZRARMAiE R . NFLIRE A MR MCF-7(
] B 22 Rk 2 e B filh B2~ 0 58 T A M o o ) 5 B
HUEH ST 3R A1 sf9 (spodoptera frugiperda cell 9)
F pFastBacl 234K ( Thermo Fisher A #]) .

1.1.2 &5 . DNA [ PrimeSTARHS DNA Polymerase
with GC Buffer 5% In-Fusion HD Enzyme Premix F1H,
VKZZ P (TaKaRa A ] ) 5 RN VI EcoR 1 | Cell-
fectin™ I Reagent\‘]’%ﬁlj\]fﬂ@ Xba 1 _Grace’s Insect
Medium FIfll £, N BE ( Thermo Fisher 23 F] ) ; Agrose
(Invitrogen A 7)) 3 PR K 55 502 20K bacmid /N &
PR & 7 S R T O SR AR AT A
A (12 mL) FIHREAR YL U0 & ( B = RAEY)
HARGIRA ) s 3hG T REE HY)  2 ERFn A
£ ( Sigma-Aldrich 23 7)) 5 Jo P9 5 F iR K $2 L 77
&t Al OB/ N ) G 0 B IR MR EE S DNA
M) & (b st RAR AL RO R A7) 5 PRF
¢DNA ORF Clone F1 SIM SF %% 5% 3 ( Sino Biological
3] 3 Ni-NTA Agarose ( Qiagen 23 F] ) 5 85 1 5 B 3K
ZemiR (bt e B BARA RA F) 5 Anti-His
P (CST 24 Hl)

1.2 Ak

1.2.1 pFastBacl-PRF-6xHis 5 2H [ ki 1 k) 2 . %
pFastBacl 24K R HE N VIEE EcoR 1 ,Xba 1
17HEYI (37 °C, 30 min) , &8 HL YK S [F1UC 4 700 bp
R LA R PRE 514% A\ PRF 4 cDNA 3
17 PCR ¥ 1, PCR SR A& AP 95 °C 5 min; A2
P98 € 10 s,k 60 °C 5 s, ZAH 72 °C 2 min, 4F

PE IR JOMEE 5 30 MAFR, K B 1Y Bl AT e
B, D Ay TELJS, 88 H 5 x In-Fusion HD
Enzyme Premix ¥ 38 i B¢ 7E PCR {X 155 pFastBacl
BRI THEFE UV (50 °C, 15 min) o B R34 2 7
Y pFastBacl-PRF ¥4k A Stbl3 &2 & 4l i, 78 %
1% % %75 % ampicillin(1 000 g/L) A LB ¥
Frdk IR, 37 Cad kiR, o 2 RPEBA e
14 )5 B BOTORL I8 H PRF ('sequencing) 5| 471 /77,
M P45 R 5 NFELR P HHEAT IO

&1 & PCR #1547 507 51 41 51
Table 1 Primer sequences used for general-PCR
and sequencing

gene primer sequence(5'-3")

F:GTCCGAAGCGCGCGGATGGCAGCCCGTCT
GCTCCTCC

PRF

R:TCGAGACTGCAGGCTTCAATGGTGATGGT
GATGATGC

bacmid-PRF-6xHis F: GTTTTCCCAGTCACGAC

R: CAGGAAACAGCTATGAC

PRF ( sequencing) F1. CCATCTCGCAAATAAATAAGTATTT
F2. ATGGCAGCCCGTCTGCTCCTCCT
F3: CAGCTTCAGCACTGACACGGTGGAG
F4. TACACCCTGGAACCCCTGCACGTGC
F5: CATGAGGTGAGATGCAACCTGAATC

1.2.2  pFastBacl-PRF-6xHis H%4 4k K AT AR 955 2 5
HL bacmid FYHEERL . 2838 HEXT S 8 50 ng RLIH
) TR pFastBacl-PRF-6xHis L N N ARIN ]
5B bacmid ) DH10o-Bac B2 240 M7, In A
500 pL JCHH SOC R¥i L5, & THIKE 5 4 h
(37 €C,200 r/min) , 4 50 pg/mL RIFEHE R
( kanamycin ), 7 pg/mL K K % & ( gentamycin ) ,
10 pg/mLPY 34 2 (tetracycline ) , 100 pg/mL X-gal ,
40 pg/mL IPTG A &K LB 153558 i B 50 wL
FWIRN, 37 CH55% 72 h S50k b BHPE B B 7%
PRI BH P 1 €0 B 75 0 B 1 (0 TR VR EA T 1 BRI
DH10a-Bac "4 #8219 bacmid-PRF-6 x His J5i ki
L EE Y bacmid JBkT

1.2.3 PCR i bacmid-PRF-6xHis ¥ . fdf FI#F
PRIFFE AL bacmid 5| 4 X #1463 BRL bacmid-
PRF-6xHis #f17 PCR " 3§ (#1722 95 °C 5 min;
98 °C 10s,55 °C 55,72 °C 5 min,30 PMER) , P
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1.2.4  APARFEE (Baculovirus ) B il # A4 44 « LA
1 5x10° 4> sf9 B AL E] 6 cm® /Y21 Ml 35 57
LA, 27 CHESR 1 h RPN EE . MEATED 1.5 mL
MO, 2N 100 L Grace Ki3Edk, Horp—ANn
A 1 g bacmid-PRF-6xHis i k7, %5 #h— A~ IA6 pL
el Cellfectin II Reagent, ¥ W & R A5
#5830 min, fiIA 800 wL Grace 5537 3L IR )G
NS AFEFN T sf9 1) 6em” NI EEFR ML ik & T
27 CH;FR. 5 h Ja R IREE N SIM SF Hi R4k, 4k
2227 CH;FE 72 h, 72 h J5 ¥R A= IR 500xg 3
0 5 min J5 EVERBIAPIRAGEE P1, 4 200 pL P1
TR EEMNBERN T 4x10° 4> sf9 40 T 25 em® 194
JUEE SR BT 27 CHiFR 72 h 5 R R R
500xg E5:L> 5 min Ji5 ARHUP) LI WA ARG EE P2,
300 WL ARG EE P2 INENFEFP T 1x107 4> sf9 4
BT 75 em® BAN ARG SR P, & F 27 C 3%
72 h, B3R A 500xg B0 5 min 5 3RS
THBCAAT IR EE P3,

1.2.5 ZEALERAE sf9 PRYRIE H 1x107 4> 9 4
M BEFP )& 10 mL B2 M SIM SF J5373E T 75 cm® 4
M BE SR, 27 CHEFR 1 h Rrai G BE SR 5 AN
FALEFFRAEEE P3 600 wlL,27 CHiFF 72 h, ML)
MM AR K, A AR 18], W AR AL, B4 T 75 em?
FEFR A0 A0 B DT TE A 1 mlL 3728 M 40 i 24 A
(50 mmol/L. NaH,PO,, 300 mmol/L. NaCl, pH =
8.0),4 C/rAfMAMIG, 4 C 15 000xg B L>
15 mingKHC g, B HL 50 wL ic/E CL( celllysate ) |
FIAWINA 50 wL Ni-NTA agarose , 7 HeF5 5 K I
Jig#e 2 h(4 °C,30 r/min) . ¥HEHEFTLDPEEH aga-
AV B RS AN His A F e MBER . 5t
W 26 SE e R P B9 2R AU, 168 FT (flow through )
Ja ok FAE AR MR vk W UE % 3 R (50 mmol/L
NaH,PO, , 300 mmol/L NaCl, 10 mmol B M, pH =
8.0) , WCHERF R PRI 1 28 LUK, ICAF Wash1-Wash3,,
TR FHAS [ e 2 AR P VR B A T B e A 4 1k
(50 mmol/L NaH,PO,,300 mmol/L NaCl,4 XKt
1R DRIk B2 5355124 20 mmol/ L. 30 mmol/L 40 mmol/L,
50 mmol/L,pH = 8. 0) , Wt £ 5 vk v JBd 19 28 i ¥, i
Y& Elution 1-Elution 4" 5

1.2.6 Western blot Rl A7 0 s e (6, %5 . 5%
B2 20 L _FIRWEARIEAT SDS-PAGE JEHLIK G , WHBEIE
IR I AGE 2 PR 25 T 307 2 1 % 40 0 5 120 1/ min
Zu{4 30 min ﬁ,bﬂAﬁi%F’%?*%{Em r/minE
30 min, 3 W, HIMAGEEEEFKEET 4 C
20 v/minP IS B, B 2 ROKE e B 0 R 2k BOFE
67 kufd HL— 4 IREAR A T T —25 3050
1.2.7 NGRS e & L — 2 Bk
MBI ASY F 14 30 ku A9 15 mL MRS T, 4 C
12 000xg #5.0> 30 min HATHYE , B HC 1 L 2
50.1.0.5.1.2 pg 4 1ML7 FHH H (bovine serum al-
bumin , BSA ) fEX} B #EAT SDS-PAGE HLIK % 5E , AR 4R
PR AR YL i) B UL A5, BRI AT Y £, (S 4R
HE SR Tmage] PR X FEAR Y (&1 1547 W' B 16 43
BrAs Bk B IR R A
1.2.8 ANZEFLEM His & MR . B 1 wL gifk
Wi J5 RSB W R A And-His $T & #F 17
Westernblot ¥ &4 N - fL R BB EIL,
1.2.9  AZGHFLREBIIEHERN 4 1x10° (8 MCF-7 i A%
100 pL FAANEERIFE T 1.5 mL B8, ALK
HWeHE A 2 mmol/ L Y CaCl, , 4l 7E B0 A 0,
50,100,200 #1500 ng MY ANZFEFLER ,37 CH#H 30 min,
AL H BE N 100 wmol /LAY AL AL P IE ( propidium
iodide , PI) Y4 {8, Z IR CHCE 5 min, 1 C6 =40
JRLASCAG I B AN 440 it PR 3 3 56 I 8 B 435 SR 08
BD Accuri C6 Software FlowJo DA} GraphPad 7347, 4t
T P10 e 1
1.3 FitFESR

FIFA AT 8 R F GraphPad #E47 KT 2 6 1 4¢
TR T, SO0 R B B e b i 22 (R £s) 3R,
PAR R T 253 HT (t-test Fl one-way ANOVA) FH T kb
WA 225,

2 H®HR

2.1 bacmid-PRF1-6xHis fyta%

X} PRF J¥ 847 PCR ¥ 345, BT s B 7=
1700 bp, 315 4 MHW R B (K 1), Sz Sk 5
FABETR LSS, PR XoT R R PRV R ) 25 2K baemid 2%
P19 PCR P17 300 bp , FBER &SI IERA L 1Ry
FLHAPRIGEETORL bacmid-PRF1-6xHis 7E 4 000 bp , Hi
4550 W, bacmid-PRF1-6xHis MR (E 2) .
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L1. marker, L2-L5. PRF repeating amplification prod-
uctsunder the same reaction conditions
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Fig 1 Identification of human perforin target fragments

in 1% agarose gel electrophoresis
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L1. marker; L2. PCR products of bacmid; L3.PCR
products of bacmid-PRF1-6xHis
B2 bacmid-PRF1-6xHis K 1%%5 A5 458 A B ik
Fig 2 PCR products of bacmid-PRF1-6xHis in 1%
agarose gel electrophoresis
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2.2 BAAFAEHNAURETE

ZFPARITE P3 B YL S 1Y SO 20 Jf 224 i v v 3R
BRBANGILER, L P AVEN S, £ Elution 2-
Elution 4 1% 67 ku BYHLA571 8 M, Hg A VR 4%
4 A. 50 mmol/L NaH,PO,, 300 mmol/L NaCl,
30 mmol/LIKME  pH =8.0( & 3A) . H A ] &4 1y
T BSA(0.1,0.5.1 F12 wg) Fl 1 wL 4fifkhy
NZEFLR MR Y25 R AT K BE 31, W AT R 5
P3 JEYL Y 4x10° A4 sf9 4i i P45 2 4lifl 7= ) ek
763. 4 pg( & 3B) . i Anti-His Fi A& X alifk 7= 4y
1T Western blot ¥l | Zlifk r=¥y A 7L &K, &K
AR E 3C)
2.3 BEAAFAENEELEE

£ 2 mmol/L CaCl, ZEMTEBL T , ZEFL R W LAFE
AN AT T AL, PT YRkl A 41 P, 41 i 2% 2R
NPT, g R 0K 0 ng AL FEYIME
Skt BE Bt S AL R A 0, SEAR ALY PTORA
He i T, R4k i N ZEFL 2R T LR — 2 Ca™
TR 4 L BEEHE LB T T R, TR X S 4
AT THTHL, R B R M, B B s
(Kl4),

3 itig

LR —WORIRER R — B ORHER R S s Al
iR SR BERIE T PP A B L, IR S eI T S R A R
PLURRIGIT IR G LR S s ATy

BSA/ng purified purified
mstkrt 0.1 05 1 2 marker PRF marker PRF
—— N N B B
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A. purified product of human perforin protein, Coomassie brilliant blue staining; B. silver staining of the purified product

of human perforin protein; C. Western blot analysis of human perforin protein using anti-His antibody
B3 AFAEMSGUUREEMELE

Fig 3 Purification, quantify and characterization of human perforin
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A. 1x10° MCF-7 cells were co-incubated with 2 mmol/L CaCl, and different doses of purified human perforin and then stained

with propidium iodide, flow cytometry was used to obtain the PI staining results of MCF-7 cells with different doses of human

perforin( red value was PI positive percentage) ; B. PI staining positive percentage of MCF-7 cells with the different dose treat-

ment of purified human perforin; “P<0.05, “P<0.01, “*"P<0.001 compared with O ng group
B4 AFIEHNEMFEEEE

Fig 4 Biological activity identification of human perforin(x+s,n=3)
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H TR L1 T R I A7 B (AR T . SRR
Bk HEK293 4 il R Rk alifb N EEER A, %
KA TEE PN FE R 2 0 HEK293 4, i
B H R (P s D g D . B A Y
LBWINT. B RS, K 2 WL 255 T RE, R H
AN Y B AL I sf9 Ok ik AR AR 1, 2
T T SR AN R A R A2 R R
GRS AR LRAE . — MOk, 6xHis FR%
G EA T EE RS, TEAHEE 6 1%
FERR K NFEARA SR il G 3 R 25 i F D RE .
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