FARFEIFSE 5T % Nat Prod Res Dev 2020,32:2115-2121

EHEREMEEIERANTAR

EXEHER, K R, FRERALE

Tt P BE R AR R 22 B, 5T 550002

B EAWIFMRAE Genebank /3 A i R IR (melittin) 3P 5 51 (NMOO1011607 ) , 4 HoAfi A pGEX6p-1 344, 6 A
BL21(DE3) #4715 SR A Al (L EH H H melittin, %€ HAR 5%l SDS-PAGE HJik [ G S8 B[V 78 7 M 7 2 3 7 JIk 14
OF AR A s BEAT IV ER G, AR e 200 M P S, B e 2 e TR IR A A TG 1 . B3R 128 SDS-PAGE FIK
IIMTAE 25 ~35 kDa 2Z [] B — 25 W] S 2507  HE 2008 10 <0 000 (00 4 BR TR i BE LR, 0 R 0 A T A b B AR
X Al EP M R RIS FE VD1 B AT MR B . S MR 2 AR 1 50,25 ,12.5.,6. 25 3. 125 mg/L 43 B4R A FLAR
MCF-7 2, 7€ 1224 36 .48 .72 h i} )%} AFLARIEE MCF-7 4L KA FoE MsE , S50 A A LA B B 22 5 (P
<0.05) ., B KRLS &  pGEXOp-1 4 A b 3] R A MY R 47 30 8 5 WT AT, ELEAT I St 40 T AR e o 1 4

)EHO
SCHRIA - MR S AR AL 15 25RO I
433 B (284 2 S ERARIRED : A X E4HS:1001-6880(2020) 12-2115-07

DOI:10. 16333/j. 1001-6880. 2020. 12. 017

Study on construction of prokaryotic expression vector of
melittin gene and bioactivity of recombinant protein

WANG Wen-jia, TIAN Wei-yi, CAI Kun, WANG Ping, LIANG Jian-dong, HE Guang-zhi”®

College of Basic,Guizhou University of traditional Chinese Medicine ,Guiyang 550002 ,China

Abstract : Gene fragments of melittin were synthesized according to the sequence of the bee venom gene(melittin) published
in Genebank (NM001011607 ). It was inserted into pGEX6p-1 vector and transferred into BL21(DE3) to induce expression
and purify the recombinant protein melittin. The protein concentration was determined ,and the molecular weight of the protein
expression was analyzed by SDS-PAGE electrophoresis and immune imprinting. In addition, drug sensitivity test and antibacte-
rial test of resistant strains and toxicity test of tumor cells were carried out to determine its biological activity. The recombinant
protein showed abvious destination band between 25 and 35 kDa by SDS-PAGE and grayscale analysis. The recombinant pro-
tein is highly sensitive to Staphylococcus aureus, moderately sensitive to Escherichia coli, and low sensitive to Pseudomonas
aeruginosa and Shigella dysentery. Five concentrations of recombinant proteins 50,25,12.5,6.25 and 3. 125 mg/L acted on
MCF-7 cells,and stabilized the growth of MCF-7 cells at 12,24 ,36,48 and 72 h. Compared to the control group,there was a
significant difference (P <0.05). Aphidopeptide fusion protein is stable and effective in prokaryotic cells via pGEX6p-1 carri-
er,and has obvious antibacterial and anti-tumor effects.
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AR E MRS, EE S A Bk
(melittin) I Pl A5 9 e AL & R 2R 0 T 5%, #E I
PRASEFH v ml D™ B SO W KA e T
(1) 50% , HAG 3w (A s v, A B ok R U
PO TE BRSPS A2 M0 7 3o B2 W
ST AR BE R Y . TR,
SIS I e W L e e (TR E N O S
AT B TR AR AR AR . (F e B K mT 3 A 4 i
HEE, T LIS ) T B2 FH A0 i 3R 3R TR R e #E IR I 5=
T A 7 0 75 K R 40 2 1 A 3R AR, O TPk Ry
AR R G R TR A 7= W 7 K ) S FE AR 2
—o EHVBNE A T B 55 AL ], A e o
JRRG B PR R A A, e A S A0 i rh iE AT 5 =
FIk GRS B A ROR SR E Y 8 g R K,
ARSI B R I8 R TR i 00 S5 A g A . Ay
W7 KRG JE IR TR A P SR AL S S Al
1 FEHBSIKF
1.1 FEZiLH

W RZE v (50 mM Tris, 300 mM NaCl,0. 1%
Triton X-100,5% H 1,1 mM DTT,pH =8.0) ;254
ZEPWE (50 mM Tris,300 mM NaCl,5% H i, pH =
8.0) ; VRS M (50 mM Tris,300 mM NaCl,5% H
IH1,20 /50 mM BEIE, pH =8.0) 5 YEMiZE Mk (50 mM
Tris, 300 mM NaCl, 5% H i, 500 mM BRI, pH =
8.0) ; /U H L A8 ik £ (MTT) (3£ & Phamacia 2\
) s BERRERZE 00l (PBS) (VLI585 28 A= W B A BR
/3w]) s DMEM 355558 (32 [E HyClone A W] ) 5 it 4 il
B (FBS) (Wi VL RMA YR By A BR 2 A ) 5
0.02% EDTA /0. 25% Jga 2k 11 (Jb 501l BARH A TR
] s IR (DMSO) (Jb st &R K E A R
NG
1.2 RAF&E

SDS-PAGE {7 & (_ LA TA Y TR R A7
R E]) 5 SK3071 HE 40 8 2 7 e B2 I 7 357 &
(WA T A TR AR A PR ) s RNA fli 43711
& (Hit%5 :B012005018 , Jb 5 B Z& s A W H R A FR A
) s RT XA & (41t : 1ot#B050002018 , 38 51 7 %% 5%
HEYTARA IR F]) 52 x Tag PCR MasterMix (4145
Cat#KT201 , b5t [ Z8 we A W H AR F R 7)) 596 fL
Br 3702 (3£ Corning /A H] ) 5 T25 4 i 35 37 ( 2 [

Corning 2\ H] )

1.3 #HE EWHEMEAE

pGEX6p-1 4K, 514, i i E T A TR
A7 RN B B 5 4 €0 2 R AT A 2 Bt B L TR
(ESUARE W ON 7R SN R gl L T DNE Y 27N
S E A PR A NFLAR S MCF-7 i jfd, g T v
ESERIBE /LT AL LTINS
1.4 FEXWEH

Z I e H kAL (#15 : powerpac TM Basic, 3 [#
BIO-RAD A w]) 5 IR K45 1 2.0 ML (BL5-: TDSA-
WS, iR ML B AR A R A ) 5 i TAE G (A
5 CJ-1D, R & W R R A BRA ) ) s 86 B2 PCR
X (#45- . T100 thermal cycle, 3&[E BIO-RAD /A H]) ;
BB LPL( KIS . Thermo Scientific SORVALL LEG-
END MICRO 21R, 25 [ Thermo 2> &) 3 5E e 2 A%
(%45 Bio-RAD chemiDocTM XRS + , 3¢ [E Thermo
ANF]) 5CO2 BEFR4E (705 . USA3131, 24 [F Thermo 24
Fl) s B shEEAR AL (5. 1510 7, 3 [F Thermo 72y
H)) 5 3 R 25 8 3R (S . DSZ2000X AU, H AR O-
lympus 23 F) ) ;4 F 8 = & K i (L5 . SX-700, H
A TOMY A +]) o
2 FHiE
2.1 RIZFHRMHUENERFSZFEHHMRL

HRIE Genebank H1/N A (14 46 25 Ik F K ( melittin )
JFHI1(NM001011607 ) , Z=4E 1 ifg A= T A=) TR e fpy
H R A A FER A B, 46 A pGEX6p-1 384&, HU 1
wl B pGEX6p-1 Jii ki %%k BL21 ( DE3) ,42 C
il 90 s JF YK E#E 5 min J5, A 700 pL 5535
3,37 CHEFE 45 min, F A (100 pg/mL &K H 5
%£),37 CHFELM, KH, KPR RV (KRB
BI21(DE3) )% A 4 mL LB 5323, in A 100 pg/mL
ZNTRR,3T C,220 pm BiFRd . WEFRTAS
W, 3% 12100 Lufo) o 42/ T 8 3148 (4 mL LB #5
FEI A 100 g/ mL HARNEHEHZE),37 € ,220 rpm
Fidto 2 OD {HIkF] 0.6 ZEA7 I, %50 0.2 mM 1)
PTG, 3¢5 BRI il B2 IR [E) 86 2351 o 16 Cad i
25 Cif 30 Ci & 37 C 5 h Je& ik kak, Bk
TR S5 IPTG,4 °C,5 000 rpm, 250> 5 min, [
PBS 2% pp i W AR TR . T 15 T i 4T SDS-PAGE 5
W, BEREFE R R IA AR SR T T — 2P 52
2.2 pGEX6p-melittin FRiA &1L

WEFERTAS M, #2212 100 43 ) 5 p ik 45 (4
mL LB $5 73,100 pg/mL & EHHEZ) ,37 €,220
rpm 3555, 4 OD {HIiA%] 0.6 £ 41, %N 0.2 mM
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i IPTG,25 °C,220 rpm, 3535347 ,4 °©C 5 000 rpm
B0 5 min IR K, JH Buffer (50 mM Tris, 300
mM NaCl,0. 1% Triton X-100,5 mM DTT,10% H i,
pH8. 0) B8 1 75 ik , o 75 W & (KT, B8 500 W, 25
min, B 2 s, 5 6 s H—DEIN) o BRI, 4
°C,12 000 rpm, Z5.0> 20 min, B b %5 W, 36 FZ AT
B GST 85 mL, JH Binding Buffer 10 1R RARFR,
P 5 mL/min, 35 YE~F A5 A 5. BEAD ( BV R b
L 2 mL/min, IRAE ZF B . Binding Buffer 10
FEFE R AR, Wit 10 mL/min, 3§ PEAE 7. Elution
Buffer ¥t /i, i # 2 mL/min, Y 5 Uk B W, #E47
SDS-PAGE HLUK 73 #7810 mM i J5i P4 e H ik vE
PR35 Z AT S 1 x PBS,2 mM DTT, pH7. 4 #E##
R, R RS TRy 5 mg 4] .
2.3 SDS-PAGE Bik . EHRESH

Fir3iiis B 4 8 H £ 17 SDS-PAGE HiL ik, %18
SDS-PAGE &l 17 & BB 570 3l il 4 129% 114 3 25
JBEHIN S %6 V18 4 JBE , A5 FE A4 B8 T J 0T Al 2 1 T
e L AL DRORE T R R Tl PR VKR, IR 4 AR 10
L MARES L, DL Marker S 2 BEERUE, Sl 90
VLT ZE R W AR s R A B IR R T A R
160 V', 15 73 791 1 J5 AR 06 350 Fof Bt o e A A7 I
A, 0 e 2] e O P 4l B £ SK3071 R T4 A4
R AR R DN ) A U e 2 e R )R B
2.4 GZENE

W5 2.2 Al 112 SDS-PAGE J& , 5% EN i
PRET AL R WA TR 15, R T BRI His-tag Ui (1
£3 000) —HL 5 R 1gG LR (1:3 000) —Hi (=
HR G B -F At P AR ) R4 T S 2 BN 20 o (A AEC
JEH (3R] (2 B0 & U B Bl 45 ) 58 42 1R
BEERRE, B IR, 10 min, Z5 B F /K, YEZE 0k [, W
L STREIEAE
2.5 ZHEide
2.5.1 RAFaGirsh EireHg

A Al Al B 2H R VR R TR I e T 2 1R K
M2 S0 mL(HEHHE 0.5 g/mL, pH7. 2) % .,
1 6 mm [P URAC R =i T 20 8 O, B
MR TR 221K ,2 h )5 40 CHET 2% FFA0 R 45
Mo

Eak kN NS FE IR ESCINT VS ON
Jo 5 B e A T S AR R SR b 6 b S L
e A AR 3 18 h I, 7R 4%
ol 353 7 FR B AR, 37 °C,18 he 43 Ik R

W B R 7%, % AT 3 mL AR BRER K (PR %1
A7), L 0.5 532 FQ HL I S bm e, il 5 TRV
2.5.2 WHRAEK

FHTCHEARZE 5 BIRERC LA - 4 Fhi w38 2 ik A
MH 25355 Ao B RF A0 R WG Tl -, A
SRS CE A E AL 3 R, TR KA A
1 AR BIPEXTIR 37 °C 15 5% 20 h, I 48 1 o]
MR ER . FRPE 3 AFATHE, B3 UOFIME R
RAME EAR .
2.6 PIPhESLIS

Ki3E 4 R FLRR S MCF-7 40 J 5347 i oeg 410 451
SIS, BB R Rl B S A AR A A AL
FRECT mg o 20 2 (1 = 8 240 g 55 5% W ( DMEM-
H) A6 4 17 (FBS) , #i B 45 21 50,25 .12. 5,
6.25.3.125 mg/L 3t 5 MR . OB K
() MCF-7 208, FH % 2 55 2% vl (PBS) #E A7 ik,
FIA 0. 02% 241 i35 4k ( EDTA /0. 25% JiR 5 1 )
1 mL,37 °C,3 min, 58 WLEE4) 80% MCF-7 4 gz
[}, 7 W a5 i DMEM-H (% 10% FBS) 1537 3
mL JZ Z AT, 4L )5 &0, B DMEM-H (& 10%
FBS) B FR A4 A 4 x 10°4~/mL B40 ik, B
96 fLARASFLINA 100 pL, 5555 12 h J5 40 G RE K
TR ISR, TN [R) e i B 41 2 (4% 100 L, Xt B
Jin DMEM-H 3552 0 B (A 7% FBS) 100 L, 25 4]
TCYIME, i DMEM -H 538, & 10% FBS fI A&
FBS % 100 pL, #:40% 3 4~ F479L,37 °C,5% CO,
EACAR KR FE . J3 a9 12,24 .36 .48 .72 h 5, B
L BALINA 5 mg/mL PO SELAH UM £R (MTT) (PBS
PO AL )20 pl, k21557 4 h, FE85 R W, AL
TR AR ( DMSO) 150 pL, FARESEA 10 min,
' 20 min, fEFRIL 490 nm U FLWOEEE OD {H,
A T2 AR o
2.7 GitE4eE

DL E A S0 0 RO (v = ) FoR, R
SPSS16. 0 Geit-#AF#EA T34, S 2 A 95 FH O 2593
Br,P <0.05 HER AgitmE L.
3 £
3.1 EHEAMRIEREN

TR IR R R IR 2 25 CHRE IPTG ¥
JE4 0.2 mM, d#it SDS-PAGE H ik % 8 21 £ (1 iF
TSR ST, A5 RAE 25 ~ 35 kDa Z [H] H A b 1) 2%
L, RIS N EEACEZLE T (IPTG) A H iy
HERDE, SHIHERFIREEA S 7T 31.9
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14imawe  EREEE 0BT
1 FRIEZEH SDS-PAGE RFRIEENR

Fig. 1 SDS-PAGE and location of expressed protein
7 . IPTG,0.2 mM;M;: Protein Marker;1. PGEX6P-1 z5 8 {5 S |-
i ;2. PGEX6P-1 2 8K T [IFUINE; 3. 16 C i %Ki T UL
4.16 CiEHiFET LW ;:5.25 CRBRFEFVIE6.25 CHKFER
E¥%57.30 CRAKIEFI0E:8. 30 CidRFE T LiE:9.37 Tk
S5 h{i3E;10.37 CiERiAES 5 h 1%, Note:IPTG,0.2 mM;
M Protein Marker;1. PGEX6P-1supernatant of empty body induction
2. PGEX6P-1 precipitation of supernatant induced by empty body;
3. 16 “Covernight induced precipitation;4. 16 “C overnight induction
supernatant;;5.25 °C overnight induced precipitation;6. 25 °C over-
night induction supernatant;7. 30 C overnight induced precipitation
8.30 “Covernight induced precipitation;9. 37 °C precipitation was in-

duced overnight for 5 h;10.37 °Csupernatant was induced overnight

3.2 #EAWN. KESTEREENT

fliH] GST %%ﬂf’*ﬁﬁiéﬂﬁﬁﬂ- BLLE SSiiEoN
SDS-PAGE HLJKTEAHN A E (31. 9 kDa) H BLH . 5%
i RUTEHE A RIS T aife (WK 2) . HE
A H /Y SDS-PAGE Ji%, i i ChemiDocTM XRS +
system. , FEAT B JEE 34T, LAl )y 90. 4% (LI 3) .
i SK3071 Ap-H0 78 4 1 e 2 I X5 43 00 e o
HE AR, 2 AR 30 L, BSA 2 2
mg/mL, HHRFHEHHIE N 0.6 mg/mL(ILIE4)

M1 2
116 kDa 1 B
66.2 kDa "T »rim
45 kDa
35kDa S — Melittin

25 kDa S-——

18.4 kDa [
14.4 kDa [

2 EAFRAHNRBEESH
Fig. 2 The recombinant protein purification
for Western blot analysis
Wl BB ;2. ¥3AKELLE, Note: 1. Target protein;
2. Melittin imprinting.
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Fig. 4 Quantitative analysis chart of recombinant protein
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3.3 MERRK

A IR O B B 00 A BR B A R B AR

mm ) , XoF G 2R B L ERT (6. 7 mm) FIPGFEVD T 58I (8. 4

(15.2 mm) , b K 8 A A B2 B0k (12,9

mm ) A REERRURE . 2RI 1,

®1 BEARAWKABEIFER
Table 1  Inhibitory effect of recombinant protein on experimental bacteria
TAE A ME T B R IRE R el B MO T (CESINE] Kb
Melittin antibacteria activity S. aureus P. aeruginosa S. dysentery E. coli
5 TR %
}m[ﬁﬂﬁm . 15.2+£0.3 6.7+0.2 8.4+0.2 12.9+0.3
Bacteriostatic annulus diameter( mm)
i
U + o+ + + + + +

Sensitivity

TE: S+ 7 FORMEIRA 6 ~ 10 mm ARG + + 7 FORMEHRERA 10 ~ 15 mm, PG + + + 7 FRRIVEIF N 15 ~20 mm, FHH,
Note:” +” express the diameter of bacteriostatic annulus was 6-10 mm, low sensitive;” + +” express the diameter of bacteriostatic annulus was 10-15

mm , moderately sensitive;” + + +” express the diameter of bacteriostatic annulus was 15-20 mm, highly sensitive.

AW EZES (P <0.05) o SR W /REAHE A I RE

3.4 phiEiER

5AMREFE4E M 50.25.12.5.6.25 3. 125
mg/L VEF T MCF-7 i i, 7€ 12 .24 36 48 .72 h X}

MCF-7 g A KA R i 4 A, 5 X BEALAR b
F2 EABAX MCF-7 S £ K R0 (8315E 7)

Table 2 Effect of recombinant protein on the growth of MCF-7 cells( relative vitality)

i, P PSS TR, AT ol g A A g 28521
W2 K5,

51

Wz

Group Concentration ( mg/L) 12h 24h 36 h 48 h 72h
H 2 H Melittin 50 0.333£0.022" 0.157 £0.042* 0.075+0.011" 0.062 +0.004 * 0.059 £0.003 *
25 0.366 £0.038*  0.197 £0.009 0.083 +0.010"  0.064 +0.004 0.056 +0.003 *
12.5 0.431 +£0.019*  0.221 £0.018 0.110 £0.013 0.087 +0.010 0.060 +0.004 *
6.25 0.488 £0.027" 0.271 £0.025" 0.148 +0.046 0.101 £0.010 " 0.068 +0.004
3.125 0.517 £0.021 " 0.372+£0.018* 0.148 £0.027 0.116 £0.008 * 0.064 +0.003
BH M X B Negative control - 0.604 +0.007 0.204 +0.007 0.140 £0.012 0.077 £0. 005 0.076 £0.011
G XA LR * P <0.05,
Note ; Compared with the control group, * P <0.05.
0.7
06 Y
05 Al — 50 mg/L
R\\ —25mer

s 12.5mg/L

NENNNN

0.3

— (.25 mg/L

H1%Hi% 71 Relative vitality

— 3,12
oo 3.125mg/L

e 77 B8 Control
0.1

0

/& Time (h)

E5 ZAZFAX MCF-7 M ERKI & E
Fig. 5 Effect of recombinant protein on growth of MCF-7 cells
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Bk, PLE K (antimicrobial peptides) |~ X 2454
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AW S R A Y B A R o WFSE R BT R
ARG TG, 28T IR UREARSE AN, 17 L
XF LR AR Sl e B LA KR A0 LA A i R
PV AT RO PURESS R P R
PR, PO IR BT — AT A R B B, AR
ST F A min s iR IO K A O
FEA G ML T P B AL A ) TR
W3R, b A KA e R Rl Y AR
Kies , ATE G e RE IR L i A 77 ORI 2 T o3 1
afifb e BE BR AR BT EE R, 1 AR
HHEAT oy B 2lifl, BEE (S EOR i 5 T+ LA K5 HoAl
PTG BRAE A RRAG, 7 i RN 2l A P 2
e, AR IR T R T i v ol R I, i 7 =)
BT EOR, AR TSI IE ., BiE Y TR
REYRJE, J e Re KA ARAH SR Bt 7B de, AL
P TR A H I E R R R sifb Rk E A, N
A 2 S R Al i

WEREIK Y 26 S IERRFRFLLH AL, HP ) XU B
IR IEIR TR AL , 30 55 A7 I S PR AR SE AR R ik 4k
SR — A SRR K, 2 5 2. 84 kDa, kA
% % 51 NH2-Gly-Ile-Gly-Ala-Val-Leu-Lys-Val-Leu-
Thr-Thr-Gly-Leu-Pro-Ala-Leu-Ile-Ser-Trp-Ile-Lys-Arg-
Lys-Arg-Gln-GIn-COOH,, H.EHF ¥ 5, 5 T &
FVFE Y & B AE N H AR H B RE JIROR 9 S M )
¥, HrP SR K G IR R B B 1) 73 A AN 1 ) BAS B 43 ¥
/N, AT R A A AR R IR T A T LR
BEOR R RS | A0 I N A 038 T , OBl 5 5 1R
G0 ez 5 €] R T AL G RS (e Tt U
FEIRMERE OV LA B, GE vt & IUAE 1 2 40 B
PHFKAARG I A 2 H R B et
R BE A TR P I R IR SR 2 — o S
FIBRG RIS A TR R IR, LIR& B R E
ARB M RT ERITEZ — . RlG k] kg
BRI 15 T2 A0 ML AT, B B R EE , DIBR
AR L RERF 2 H A H B, WO PR KR AR
IR . BFFER N T A melittin & [A], I 44 2
pGEX6p-1-melittin 254 , 5% A BL21 ( DE3) i ff7i5
K5, R H] SDS-PAGE Ha Yk 4fi {5 21 25 11 Fl IR 2
S3ATI s S R, A5 R UE B E D TR T ik T AR A
T TR . E— 20X PIr R4S HE 240 B A T4 R
S K AU e S50 A5 A W T A I [ B E ] 2H
4 BT IR AT DR B AT O A e e

Bl ML DA TRRHOR A 7= e 2 IR, AR 3l FL e

A R AR TR T R TR AR, S e O
5 TR A A R AR R, B AT LA o e
TP E R AN AR A A 7 U SO I BT 5 1R Y
OB ST LA 0 R T B U
BT NG B A B L (S R N
N FEIN TR = S T KR LS B MR . T e 4
WERE I FFRIA R G, MO B AR, ] e
JUR A3 D T Rt A 7 A TOAS e s T i
AR 1) 2 G, T B g T 1 24 0 A ) B i — b n] 47
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