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[(WE] 8@ XAFREMKEREAAHHREZ (granulysin, GNLY) # AT R bk kL RE M S 2, F ok MR F A
b JE o 3 AN A 40 i (PBMOC) A # 4% ,RT-PCR ¥ 34 % % GNLY # cDNA K 8,4 N pMD-18-T #4&, M F E# 5 H T 7 & 2| &
AL pET28a(+) ¥ ,#9 # F 4l k 3k fi br pET28a(+)-GNLY, # b A 7 #f ® BL21(DE3) plysS,IPTG % & k kb & &, 8 &
e EMER NI ERENEM,CFU RN EEaEE, 4% K #HH¥ GNLY cDNA F i N # K pET28a(+) # , i #
T &% A pET28a(+)-GNLY, 2F FERARE LR AT UM BGRHA T AU XL THN 2T HEN 9000 W BEES. X
WA EHN GNLY EEZ CFU AN ANt E v mp st lamEr AL a0 B Rk, Sk RZhAHEE X
KARR AT BAENFEENEN GNLY, F o R o A AAUH Kl KRR 28 T o,
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Expression, purification and bioactivity analysis of granulysin

QIAN Cheng, CHEN Sun-xiao, ZHOU Ye, WANG Yan, GU Ming-li, CHEN Bo, CHEN Yan, DENG An-mei* , ZHONG
Ren-gian™ (Department of Laboratory Diagnosis, Clinical Immunology Center of PLA, Changzheng Hospital, Second Military
Medical University, Shanghai 200003, China)
[ABSTRACT] Objective: To express the granulysin protein in E. coli and to detect its bioactivity after purification. Methods:
Using cultured human peripheral blood mononuclear cells as the template, we selectively amplified the fragment coding granuly-
sin by RT-PCR. The fragment was then inserted into the prokaryotic expression vector pET28a (+) for transforming E. coli
BL21(DE3) plysS. Fusion protein expression was induced by isopropyl-Beta-D-thiogalactopyranoside (IPTG). After renatur-
ation. the protein was purified by affinity chromatography and its bioactivity was examined by colony-forming unit. Results: We
successfully inserted granulysin ¢cDNA fragment into vector pET28a (+) and constructed the expression plasmid pET28a (+)-
GNLY. The fusion protein, with a molecular weight of 9 000, was obtained through IPTG induction. After renaturation and
purification, the recombinant protein was proven to be bioactive by CFU and its cytotoxicity was in a dose-dependent manner.
Conclusion: The fusion protein obtained in the present study is bioactive and can be used for further study on its function, mech-
anism of action and clinical application.
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Wik v % (granulysin, GNLY) &£ 7E T A 2540
MOEEPE T R E 40 i (CTL) Ml B 4% % 05 40 Il (NK
cells) o FURE T (9 ¥ 40 I 26 1 L B R AE DR 0N T
I EEL 200 if 2 35 B S A £ 2 s vk T R B . T il
ZARCTCR) TR 3~5 d J& . # 1k T bk B 40 i % A5 o
T 4 Bl 440 40 A 2 AL T 48, ki GNLY FF 4R
Fik, GNLY & 7 T M Jo ORE b, 5 W A il s
A DAV i LT B AR R AN R L s At
GNLY 7E 40l Sy b R ¥ AR, — 07 I, 76 L o
R MY T GNLY 19 2 35 K 70T DL e B 35 4L
KRB PR A, o5 — 5 I, @k XF GNLY JiK % i 3
B AT I R —FP AT R 3 1l 2 0 1) e 92 o 7
MATIK, 245 BRNRARAEHAREEFEY
S0 PE GNLY #9238 , [ At AU A /0 i SOk 38

ARPLE S AR TR kM GNLY R R ik
kL, I IPTG X A K W A1 & i 5 41 5T b
pET28a(+)-GNLY #17 TR RE. EHEAL
Ni-NTA & 28 4l 16 J5 F e 5 B0k 1k i 47 4 7€
I CFU ¥ X5 2l ik i) 8 20 8 i AT s M e
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1 MBFFE

L1 A A (D E KRB pET-28a(+)-
vector, BL21 (DE3) plysS, DH5a A A Bl 2 {7 4k ;
pMD-18-T vector(TaKaRa 2D, (2) T Hf & F
FH) PR AN YIS Nde T .EcoR T .Premix Tag
(TaKaRa Taq"™ Version) & T, DNA % # i} ( TaKa-
Ra 22 #]) ; DNA J& FCR R & i i e R A
A ; RPMI 1640 ¥ %, i 4= L7 (Gibeo A #]) 571
i R PR R & (RIS AR TG R A A
RNeasy Mini Kit ( QIAGEN), Tagman Reverse
Transcription Regents (Applied Biosystem) ; 3 #ii
% 1gG Pk (KPL 22 mD) s bt 6-His Z2H1(NOVUS
A )) s His-Bind Resin(Novagen)

1.2 AN s A4 fm B (PBMO) 4 & B 3 7~
FEBCIE B N BRI 5 el , FH bk U 40 i 23 B VR
FARE L B A A, & 5% B 4 v
(FCS),5% A\ H A ML () RPMI 1640 15 37 3 15 35 4
MO R (1~2) X 10°/ml , T 24 fLAHILRE FE 4
LA T ml, AR 5 pg/fLAI FIL-2 50 U/
FLHFHES v T 40 AR 45 40 ff 38 58 5 O 38 1 9 FL
R g% [ AR 3~4 d #MFE r1L-2 50 U/4L, DL4EFRR4N
M KT, AN (2 10° B0 40 L I I G TR
1) 1 X PBS(pH 7. O PE¥ 5 . I FH THIEE 5 RNA,
1.3 3l #&it & RT-PCR ¥ ¥ M IEHK K NCBI
B AR HER GNLY 21 cDNA i i 77 51 217
T PCR 51¥i%1t. R Primer Premier 5. 0 & /%
W5, A B R AR A G, HF )
J. W58 .5 -CAT ATG GGC CGT GAC TAC
AGG ACC-3",5"51 A Nde | BV 25 T WS4
5-GAA TTC TCA CCT GAG GTC CTC ACA G-
3'.5'5I N EcoR T BV A5, K 15 3% 40 M 4% 7 &
VL F4h 3 4 RNALRT-PCR #7884 H K/ 222 bp
) DNA J¥41, 200 ng & RNA A 10 ] #9555 5%
R Z,42°C 45 min — 94°C 3 min &1L,
SRR T —20°C % M. PCREF 5. 94°C 3
min — 35 PEF (94°C 30 5,56°C 40 s,72°C 50 s)
— 72°C 7 min,

1.4 A GNLY AR £%Z pET28a(+)-GNLY &
MR E PCR Y4 B IR R EE I i UK S D) I
mlaifh, 5 pMD-18-T # K% 20 % . #:47 TA 3%
B 4 8 pMDIST-GNLY 41 ks, K Jk: 5% A 15
F W DHSa , 3 BUFORL, 2 XUBE VIR, 1. 5 % B g b
eI F UK R DI F= 4 . 48 DNA I 28 52 UE S8 FT 3k
R0 E R B GNLY B i 4iis 751, Bz B

(4 Wi i A pET-28a(+) # Ak, #4 8 pET-28a(+)-
GNLY 21 Jit ki, ¥ H %% A 18 3 1 BL21 (DE3)
plysS, 7E % RAREE R 1Y LB A L Pk B 1 7% 07 1k FH
PESERE /N1 SR EUTURL  BURE P ST S 5E

1.5 @&e®aakFiik ALY EFNE
My bET LB/Kana (% RIBE E 25 pg/mb K 57 K
ST CHRFEIR I H 1 ¢ 100 250 T8 Y LB/Kana 55
FEWH 3T CHRFEL 3 h(Dsso (HZ R 0. 4~0.6) 8K )5
A TPTG EA W E A 1 mmol/L, 1% F4~5 h, B L
WCAE 3 KB ARTTE . 4 IR B3 FTITUE 10 ol Shr
HEZE 11 R &5 = IR A R B 4T SDS-PAGE H
Q2 AR Y o CR N T R

1.6 FR#FEFREFRZ G Hrn BUHME R
% T 25°C L30°C A1 37°C 22 IPTG (A M E N 1
mmol/L)IBES ik 4 h, WE AR FFHFEE HE
F 22k B2 R L 24T SDS-PAGE HL K 53 #7485

1.7 mAEONHERAZREN LWL I KB
W FEYUTIE F i A 10 ml Binding Buffer (% 2.5
mmol/ L imidazole) 2% i i B 17 AR, 4°C P P 1%, R
FRER .15 000 r/min, 4°C &0 60 min W B, B
2 ml His-Bind Resin 3¢ A %5 #: 5, 4351 A ddH. O,
Charge Buffer,Binding Buffer ¥EAE, MIEE 5y AL, 2R )5
A3 S R R e ke (2.5, 60,75 mmol/L imidaz-
ole) ¥ Binding Buffer ¥4t , )5 H Elution Buffer(300
mmol/ L imidazole) JE i , I TEM T .

1.8 @& Eaw L mAasx i w A I b
(DTD) BRI BLHE N 10 mmol/L, #1445 F ik
WAAE AT S 8 — N . A Z WA 4
AR AR T T (BRI - B =1 - 5) B
S LR DTT 229 R 10 mol/L, F 4°CLLE
WOENT IS, oA 3 K, #E17 SDS-PAGE HLVk 5
F ol e KERE T ENED SR, '
e FE RGN R A Bradford 5, DA BSA SRR ERE S,

1.9 SRfriEZxkiEEa®xa ff SDS-PAGE H
WG B LR SRl G B RS PR AT Ae g R 1 %
5% A WK 0. 02% Tween-20 PBS & Ml %, %
Pt 6-His ZH0H — i, BUR 1 5246 ¥ 1 b 1 19 = Bt
% 1gG BifA iy —H1,DAB &1,

1.10 @A BZaithEEmatn KGTEM
0,0.1,0.5.,1,5,10,20 pmol/L AR [H ¥ JE i GNLY
50 pl 76 37°C FAEWEE 3 ho bR ARG B D HLT
i it 7 T A 1 BRIE . 24 h BLJE L & CFU (colony-
forming unit) %%,

2 # B

2.1 RT-PCR¥ ¥ GNLY %A H MNEFE12d
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ff) PBMC il 2 8 RNA, DLk R #24R 28 RT-PCR o b
PIE13 2] 222 bp B 5 VR AT, TiUIR B BRI HL K IE
St BORONS B U E — 2 (B D St 2000
— 1000
bp bp — 500
— 400
— 300
2000 — 555
- — 200
1000 —
750 — Ll
500 —

277

250

1) ——

1 GNLY ¥ 38 5 BB E R ik o 4
Fig 1 Gel electrophoresis of PCR products of GNLY
M:DNA marker;1:PCR products of GNLY

2.2 kR JF# pET-28a(+)-GNLY ## & | 7% ik
AU FIH RT-PCR £ ARY 3 1 GNLY 4w i 5
B, W3 v B A pMD-18-T #%4k, i ¥ 7= ¥y ik 17
1.5 % B AR W EE IS HL YK L 7€ 2 062 bp A1 222 bp H 8L
B gk, KNS BE W — . L pMD-18-T-
GNLY A, ¥ 3 B ik B, 77 ¥ 5 pET28a(+)
B G L HE AR £ BL21(DE3) plysS, Bk BCEH 1 7
M B A TR T Nde [ F1 EcoR 1 WY, i
YIT=W1 248 1. 5% B e M e e H UKk 76 5. 3 kb Al 222
bp AT UL 2 45 R S 1k %A L BT 5 pET28a(+) K/
—HLEHERSHAR KRB & 2), IEWRA
JFki pET28a(+)-GNLY M &ML, 2y % &
AR BEY GenBank J¥¥ 24 —5,
2.3 BOARGHEFEL
2.3.1 GNLY @ée&EaXkAREFTIHENFHR
4 A% IR TR pET28a(+)-GNLY 18 K #T
I BL21(DE3) plysS #1435l 7€ 25°C ,30°C #1 37°C &
IPTG (&M E N 1 mmol/L)iFEFHKiA 4 h, EHXT 4
T 9 000 4bAF — B BRI [ A, 5 BUT W
GNLY it 8 AR 3 B K/ — 3, s 2 g
B L 850 J5 43 500 B Y NITOE L UK o BT L & R TR
PR EEATEDUVE K BE A 43 A1, 30°C BE SR I 40 T
i S EAMRSRESEAELEAMN 5%,
37°C B AL ToR R PN 5 A P B 3R A i o AR R R Y
35% ., BLHH GNLY == 2202 DL A 3 (0% X A7 76 1 40
ANML P, [RIBSAT DL G B 1 0 3R 08 i E A R
AL 30°C BRIk i B K L AE AL AR DL 37°C B
RiFHRKE 3,

2 pET-28a(-+)-GNLY EARM A WNETEE
Fig 2 Identification of pET28a(+ )-GNLY by digestion
M: DNA marker; 1. pET28a ( +)-GNLY without digestion; 2.
pET28a(+)-GNLY digested by Nde | /EcoR |

1 2 3 4 5 6 7 M Mr(x10%)
— | —— |75
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B 3 GNLY MEERRZREFSEENRIT

Fig 3 Screening of optimal induction

temperature for GNLY fusion protein
M:Protein molecular mass marker; 1: Bacterial extracts of GNLY-
BL21(DE3) plysS un-induced; 2-4:Supernatant of bacterial extracts
of GNLY-BL21(DE3) plysS at 25°C,30°C, and 37°C, respectively;
5-7 :Inclusion bodies of bacterial extracts of GNLY-BL21(DE3) plysS
at 25°C,30°C, and 37°C, respectively

2.3.2 WEAkYRZEANE ARG AL WK

R AR 2 Ni A 4lifh f5 #t17 SDS-PAGE £ H H
VKA A BNAN A F R E 20 9 000 B — k7, 5
GNLY RIS BT 45N 95 % (F 4),

1 2 3 4 M

Mr (x10%)
—175

83
62

48

4 SDS-PAGE % #T GNLY BI&R X
Fig 4 Expression of GNLY by SDS-PAGE
M: Protein molecular mass marker; 1; Supernantant of bacterial ex-
tracts of GNLY-BL21(DE3) plysS ; 2,3:Inclusion bodies of bacterial
extracts of GNLY-BL21(DE3) plysS after renaturation; 4: Purified
protein of GNLY
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2.4 Western LI & 547 4ifbi) GNLY &HH
A5t His 290k 4 RIFMPUERBUR RN . 32
Bric & GNLY @& 8 [ By % iR 4 5 #F 47 SDS-
PAGE J5 %% B 320 A 0, 45 3R 7% .9 000 AbA W &8
PUREHR S (B 5)

Mr(x10%) M 2
175
83—
62
48—

Mr (%107}

33

¥

7 —

B 5 Western EDiE# T GNLY Bt & & B
Fig 5 Western blotting of GNLY
M. Protein molecular mass marker; 1: Total protein of BL21 (DE3)

plysS without expression of GNLY ;2 :Purified protein of GNLY

2.5 CFU &4 GNLY @& &% BaEA
A= T RS < K T R RIAS ()9 B2 ) GNILY (0,
0.1.0.5.1,5,10,20 pmol/L) 3k 50 1 7£ 37°C 3k
SEE 3 b R R RS T T T e e A R AR BIE
24 h DUF KW CFU, 4582 %W GNLY X KW FF
W EA S, BBl B R 0 3G, & 0 4 R 3
S8, Ul B HE RIS 0 GNLY A% 41 B B A7 40 i 25
VE T L 240 75 3% P B A7) A (51 6)

LE+07
LE+06
LLE+05
LE+04
LE+03
LE+02
LE+01
LE+00

CFU

0 2 4 6 8 1012 1416 18 20 22

Granulysin (es/ umol-L™)

B 6 AEFE GNLY W XFTHENMMEEFFEERN
Fig 6 Cytotoxicity of granulysin against

E. coli at different doses

303 i

GNLY &7 A2 CTL #l NK 40 g v & PR —
B AR AT Z AR AR R
ifie. XFPRUUHE T GNLY . 45 FL 2 FS0RE il 7] B 46

Il LT B RS M A v R R SR A & AT, Mori-
zane %55 AL B A O B OB RS A & PG 2 R L 40
LR R CDA ™ Fl /8 CDS8 ™ T 4 fifg ¥4 26 3k ks i B
FGNLY . ULBH GNLY 7¢ 9% 5 9% 9 19 T8 Bl i 4
FH U HZAE DL IE U166 /1N S 5 A0 14 960 92 F 4 i
FEIK IR H LU 05 PR AE . Takemoto %5 % #i
50 BEZHAH L, 2P B Ak 4 ik R BB PBMIC
GNLY ik W] i BEAIK, € & RT-PCR %] GNLY
mRNA %35, 5 23 X A H 30 A 2obE a1k
PEA G 52 SR H RIBREAL. 7 DB B D R L R
GNLY £ XF BRIZ 0 55 1 1 32 25 B 480 v i 38 224
. A2ERIN T 26 4T 40 08 A8 B i
GNLY MRk, 7 [F) Bl 5 44 19 T 40 i B8 A% b, GN-
LY 7EHT 3 J& 208 3, 78 S YR M ) b1 2800
(GVHD) . I GNLY %3 H5 GVHD 1)
FEE R E M G, LW GNLY & T 40 i & # b
GVHD —/ A 5 H5 .,

GNLY LAk % 16 v A9 15 000 mi i H B 8
P T 0N AR M P L RS B A A0 TR Y R IR P
TRAWEPER 9 000 8 HATME L DI RE . AWFF ke
B cDNA 4K 222 bp. MG PE GNLY 9 000 &
FETR XF R JE R B, A fE 32 1 BL21 (DE3)
pLysS X B 1 i 5 284 04 i 32 1 48 L BT DL A A
FERH TR B EE Ll T GNLY X 16 3 41 il 9
A RERE M B RN AR E . B R R IR R
pET BUhiR ik I, SZ e K T7 53 %% 5 KBk fE %
L FRIB B A MR ALY T7 RNA R4 5
=

20 AR A R A% R IR R G rh LR SR E =0 7T
PE&E AR RRTE X SRR P AR A7, BAR
CIRCER c o A S EL IR =3B TR NI S AL G N =
G AR R A SRR EEEE AP
AR, IT BAE A N 25 5 52 B 8 g Y ik, T
HAMEA SRR BRI X RS EHE
PO E SRR S T A A R oy o B
H WX AR R R R AR R R A ek, BT
AR S 0 X WA A AT 4 B R S M L sl O e 4R
RO E IR S MEHAEN., N TIHREHEAEY
WEPER GNLY . AT thad B bR T A/ ik
JER R AR SRR (DT TOAE b B AL /38 R R G5, il )
AT A TE B 1 Y i B A Pk B 4 S0 L 4R T
TE B TC AT Y B S Y 7 A A AR S A R 4R
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i LWt T 6 A& MR 1 g i 7 8 L Ak R
I ETE N ity 6 MHZEREE . 7T Ni-NTA B
MREEEMZEN ok aith, H 6 MARMRE S KB
AR XoF 43 I A /0N, DRI B 28 SR PR ARG, X B B 2R
A B 0% 1% AR K, T GNLY 48 & X K
J K oi BT B L T LA SL AT R R A B —
FOMERE . AR5 vk B Y B M B 11 3R GA R 4 KO i
FEHRW AR Z AN BR NS E T GNLY
MR i R e B T A

ALY B ) B 3R 1) PBMC H - 38 15 21 45
i GNLY 56 R B 4 A JRA%Z R 15 80k pET-28a
(), kg T AR A% RIS R pET28a (+)-
GNLY, ¥ Jfi ki pET28a (+)-GNLY % A K W ¥+
LA S RIAHE 9 000 B9 GNLY B4 & (A 5 x40 i K
PEAT AR SR IR I N-NTA B AR A2 vk 4l 4k
RIGAIL ) GNLY Bl A E M I 4 Westen B3 IESE
EEWEFE @i CFU Mk EiZmaEn LA
A KIGFF I Y406 M, ARSLE R 1 Bk
Pl M GNLY 8 E L 0 F — 25 g sh W A3 bt
A GNLY #ifk 8 57 ELISA #4600 i3 F GNLY
14 5 e DL R IR 9% HC 78 92 95 12 I b i i (B B T 4%
.
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