tE AR AWM F R E o2 B EE 12

Journal of Pathogen Biology Dec. 2022, Vol.17.No. 12 + 1381 -
N —
DOI: 10. 13350/5. cipb. 221204 s E .

B A3 E Bk SUMO-PK34 iifb £k difb R EE "

BEE Y. EEE BARE. HRR
b5 B 2 e B2 2= R 3 4 B » L AR HE D7 261053)

B PK34 2 —JOR IR T 20 WO T WS TR A 0 BT B IR, T 5 458 20 BT B R Tl A9 TDM 2 (AR 45 5, AT
Ko AR RE AT, ARERFIAFTHENREER BNARME RIS, AMERARG SR A ELREENE
MRl & Pir Ik SUMO-PK34, Jfhalifk kM R A WEH MR AWK,  7AiE M GenBank H1 3k BUHL A ik PK34 J7
B 5 #EAT E AL AL B T . PCR 354545 46 B U0 7 5 (0 B B8 IK PK34 & B 7 B, iU 3% $2 5 4 ot 210 o b O it
AT YR P 4 5 . R T BRI A R I 3R A5 18 BL21 B AR D BE4T 15 3 R 38 JE X 3 15 9% IR BE L TPTG ik B2 A ]
BEATRAL . WAL TR A S A kana PUVEM LB IR B RETY REE R EHE KM THTH SRIL @ T AKTA-
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Optimization of expression, purification and identification of fused antibacterial peptide SUMO-PK34

LU Ya-de, LI Xin-tong, LI Zhi-hui, QU Ling-lin, YANG Bin-bin (School of Medical Laboratory sWeifang
Medical University sWeifang s Shandong 261053 ,China) ™"

Objective PK34 is a class of antimicrobial peptides derived from Mycobacterium bacteriophages, which can
specifically bind to TDM protein on the surface of Mycobacterium tuberculosis ,thus killing M. tuberculosis accurately. In
addition, prokaryotic expression has a series of advantages such as large amount of expression and low cost. In this study,
Escherichia coli was used to express the target protein-the fusion antibacterial peptide SUMO-PK34,and obtains a large
number of active fusion antimicrobial peptides after purification. Methods The sequence of antimicrobial peptide PK34
was obtained from GenBank,and the codon was optimized. The gene fragment of antimicrobial peptide with enzyme diges-
tion site was obtained by synthetic primers and PCR. After enzyme restriction and linking.recombinant plasmid was con-
structed and identified by enzyme restriction and sequencing. Then the recombinant plasmid was transformed into E. coli
BL21 to induce expression,and the induction temperature, IPTG concentration and time were optimized. After that, the
transformants were inoculated into LB liquid medium containing kana resistance to expand the culture,induced expression
under the optimal conditions,and purified the target protein through AKTA-His-Ni column. SDS-PAGE electrophoresis
and Western blotting were used for identification.  Results The recombinant plasmid pET-28a-SUMO-PK34 was ob-
tained ; the fusion antibacterial peptide SUMO-PK34 was preliminarily expressed in BLL.21. After optimization, the optimal
expression condition was 24 ‘C ,and 9 h. Under the optimal temperature of 24 °C ,there is no significant difference when
the IPTG concentration is 1. 0 mmol/L and 1. 2 mmol/L,so the optimal IPTG concentration is 1. 0 mmol/L. Let it ex-
press the recombinant protein under optimal conditions,a large amount of fusion antibacterial peptide SUMO-PK34 was
obtained by purification. Western blotting showed that the fusion peptide was successfully expressed and had good activi-

ty. Conclusion By optimizing the expression conditions, the fusion antibacterial peptide SUMO-PK34 was highly ex-
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pressed in the E. coli ,and a large number of active fusion antibacterial peptides were purified, which laid the foundation

for the mass acquisition of PK34 with low economic cost and low time cost and the development of anti-tuberculosis

drugs.

GG Y The antibacterial peptide; PK34 ; Mycobacterium tuberculosis ; prokaryotic expression
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1.1 BHARAE pET-28a(+)-SUMO JFHifl E.
coli BL21 BRI N A S0 2 ARAT

1.2 E&3XA Bk /Nl ) & R R R I8 5 R i
W A AL 5T Solarbio BHE A BR A A ; SDS-PAGE #E
i e bR 3k 5 ) 2R &L 25 B 5 Y (U, PVDF JE,
SDS-PAGE Transfer Buffer Powder, Running Buffer
Powder.TBS 2% il ¥ Jz Tween20 3 F 2% I F& 4 /R
YR R A BRI PE N DTS BamH [ Al Xho |
¥y {4 H A TaKaRa A ; KOD Eilg [ H A TOYO-
BO A HlECL £ Y6 W A L Beyotime £ H R A
M2 ] s Super DNA maker W F HE 2t 20 4 W) A BR A
H) 8 B3 B i Maker 1 T 1 [E Biosharp 23 A
PO Ry A 52 50 2 1l 45
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2.1 PCRil#Hixt+54mR  EEEZEH (GenBank)

ARE PK34 P Ik A 7 91 AR 46 E. coli BL21
R 10 %% 8 1 1) e 45 A A PK34 BE PR P 41, AR Gen-
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B TR W BAR AT BR A A A
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Table 1 Primers required for gene sequence synthesis

ElL/E k= SI¥FEHI (5 -3")

. . - ! !
Primer number Primer sequence (5 '-3")

] GAGAACAGATTGGTGGATCCCCGCGTGTTA
TCGAAACCAAAGTTCACGGTC
CTTACGTTACGCGCGAGACCGGTAACTTCACG
ACCGTGAACTTTGGTTTC
CTCGCGCGTAACGTAAGCGAAGAAAACGTT
GACCGTCTGGCTAAACGTTG
TGGTGGTGGTGGTGCTCGAGTTTGATCCAAC
GTTTAGCCAGACGGCGG

2.2 PRUARFHEFTARLENHE 14 55]W
FWL pL B B ERIEEY 1 L AE REHR . A
15/ 4 55144 1 xL.2.0 mmol/L dNTP 4 pL,10
X KOD Buffer 4 pL,KOD i 1 pL.J8 A J5 47 PCR,
RN FERE : 94 “C S 5 min; 68 °C 30 $,98 C 15 s,
54 °C 30 s,3% 25 IHEHF ;68 CZEK 5 min, HLPCR =
Ptk A7 1. 0% B N5 Wl e B i vk JOF i ik, A NEB
BamH [ fil Xho I WYIRGAEY] pET-28a(+)-SUMO
AR R D) R B o PCR A3 21/ H Y 5
A B pET-28a (+)-SUMO #k A& #F 7 3% 422,
¥ gt & 41 BB pET-28a-SUMO-PK34 3% 1k A E.
coli DH5«, HUSE f W 7E LB A A8 57 5 b = X &
L RIEET 37 C ZE MR A PR IR 12 h, Pk
WIEHEAN T 5 mL & RIRE: R BUrE iy LB WK 8 55 ik
1,37 °C 180 r/min FEEH F* 12 h J5 ¥ WM I3 % . 71
S0 i 4 BB ORE AT DU %8 2 R Xho | HARE D) K
BamH [ . Xho [ B UJ % & C(Fg U 5= 9 53 50 i 47
0. 6 % H1 1. 2 0 Byt B &E IE HL Uk 73 9T

2.3 Axsmiewd g HBUH-80 CHAM E. coli
BL21 B #k . 76 T HUPE 9 LB [ 4K V4 b 47T = X R
BT 37 C AR SRR R R R . PRI K
RS R BA VR AP T 5 mL G kana BUPER) LB W
REEFRE P, BT 37 CHEIR, 180 r/min iKY .
M 100 mL JC kana HUHERY LB KGR EE N A 2
mL W RIE IR R A HR 0. 4~0.5 BF B R )
I 50 mL B KA 20 min,4 °C .4 000 r/min
CBELOFR 10 em) B0 10 min, £ i, BEMA 15
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mL UK 0. 1 mol/L AL 55 i W B F Wik, 4 C
4 000 r/min B 10 min, F FiEF. EBLETMA 2
mL PSS E BRI, RS T RS
B3 100 4 1.5 mL EP &, A GE 4K FR Y TG
BAH I B S O T80 CUKA PRAAT

2.4 FTUHRENEALS ST BURZEYEEKE
Laifk 30 min, MEAFIA 20 L H B R, B AR
A1 5 B VKK 30 min, 42 ‘C/KIEHE 1.5 min, [4) 1 mL
UK WA 1 LB WA 323 A kana, 285 5 & EP
PRI IRATIR 2,37 °C 180 r/min #3% 1 h,10 000
r/min B0 1 min, 24 E &, B ITU0TE 6 HIR
G5, W20 pL EWHE T kana BUPER LB B A K:
I gL MR T 37 °C R R E R R 3R A R 8
I o

2.5 Bk G ARA WEBFRERN 3T C,
IPTG ¥4 1.0 mmol/L, B [E] 6 h, K& L pET-
28a-SUMO-PK34 JF kil E. coli BL21 B Rk Jy BH %t
HE, BRH 2. 3 20 3R rp A RO A B I BT P B P T
FMMEHEEHIER 5 mL LB A% 85T 37 C.

180 r/min £& B 55 57 18 8, 1y 32 3K 26 1R L AL 1R 1Y
Tiﬂlliﬁlé‘?ﬁ
2.5.1 JEE T B AL T R 0K B B2 M LA X 2. 4 Y

pET—28a—SUMO—PK34 FORLEALTEE 100 oL, im A2 &
HRIWEZHER 5 mL LB W AKE FH&d, 8T 37
CHER R F S8 M A 24 pl 210 mmol/L # IPTG
(WA 1 mmol/L), 4351 T 16.24.37 CHE T i
6 hoRJH 15% SDS-PAGE HL UK 40 BT 2 14 19 3k 17
50 o B R AR 1Y) B 3 B R T

2.5.2 HTIEUXT%H:@%% K R UL SR BURE b B TR
100 pL 42F A 5 mL & kana HTPERY LB WA 55 55 3
FLBE T 37 CHRIKSHREIR: MALKKE R 1.0
mmol/L ) IPTG 2515 % 3.6.9.12.15,18 h,15%
SDS-PAGE HLJk 4341 8 1 1 R A 0L .

2.5.3 IPTG ¥ B % &% Ak T8 2% 3k 19 1Y 52 e WL ¢ K¢
pET-28a-SUMO-PK34 Jii ki FH P 3 W 4 F0 T & K K
BREIAEEN S mL KR, 37 CH IR 2 5m
ALY REH 0.2.0.4,0.6,0.8,1.0,1.2,1. 4 mmol/L
f) IPTG 37 ‘C#S 6 h,15% SDS-PAGE Hi ik 73 Br %
FEETEARR IPTG WA S T EARIAE.

2,6 Fawirsssi f 400 mL FHIKE T 24
C UM RE 1.0 mmol/L i IPTG S 9 h; It EH
W4 CELL, BRI A 10 mL Binding Buffer
BRI, BTk RSB, i3 AKTA-His-Ni col-
umn JZHT 446, PR HCE A W R B AL 150
SDS-PAGE Hi Ik o ik 4 AL 350UR .

2.7 Western blot 2 4% & HZL AKTA 4ifk

MEHEAB®R 16 L.l 4 pL 5X loading buffer,
KA 10 min, L] 15% )2 B 500 2, B4
FESh ERE R B H .90 V LYK 30 min J5EL 180 V 4k
SEH VKBS . Y Maker %57 B (17-25 ku) A EE
i, PV 5 5% 28 PVDF i L, ¥ PVDF & T4 R
(90~100 r/min) , FH{ 5% WiAE Wi K3 () TBST £ 14 2
hs A PK34 £ 5 BEPUAR (1:1500 B b 4 CHFH
B, TBST BEAE 3 4K, &K 10 min; JITA ARV BE 1Y
HRP #ric PK34 Z 40, THRMEH 1 h, TBST PEAE 3
W VRSSO N 3% ] — M T8 A UL,
WG 100 pL ECL B A, BH6,

& R

1 BEHRNWHAERVFEIERE

PCRY M EHMER R B 583 V) pET-28a(+)-
SUMO # A % #, #4 & & 41 i k. pET-28a-SUMO-
PK34, B4R a0 & 1. 5 4Lk B A XL
i )45 5 UL R 2A L 2B, 4045 %) 5 701 bp k Bo
102.5 599 bp B, 5 Hil A — ., 5 41 Bk R 2 E A

i W m ““' AL

1 SUMO-PK34 WU R &5 R
Fig.1 Sequencing results of SUMO-PK34
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2.1 GBAE ORFEREET RBEBASIS mL, &0,

£ E¥ . MA 1. 0 mL Binding Buffer B & WK TTIE ;
16 pL WEBR TH EPEH . MA 4 pL EREZE b
WA 10 min, SDS-PAGE HL 3k A& I 8 1 454 1 T2
20 ku &b, 5HAFAST . Horp 24 °C &M T E P& R
JHIE 16 CA&MF N RARKEAEE DB 3. )
Ja SR 24 A 37 C AN IR E & FEAT IPTG Rt
] 19 AL

2.2 IPTG #E 1E 37 C4&MF.IPTG &K ¥k K
0.8~1.0 mmol/L B} 20 ku 4b % H 4747 fx e, [N I B
FE 37 C RN T HAL R IR i iE IPTG Lk JE 0.
8 mmol/L(E 4A);7E 24 C4&MF,.1. 2 mmol/L F#
& IPTG £k & (& 4B)
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2.3 FgAkaAat A A ORRL AL TR AR B8 1Y TR E
MIPTG WEFE FiE SR 9% 3.6.9.12.15.18 h J5 #E 4T
SDS-PAGE Hiyk 73 #r. &5 R W, 1E 37 CHM T ik
F9~12 h HW & o B, o o 7% AL 18 37°C
ST By Bl Rk I A 9 h( 5A) 7 24 C A&
P55 9 h H Y 5l s R i i, DRLE o 8 S AR T 24 °C 4%
T W B R IR IR 9 h(E] 5B) .,

1 2 M 3 4

1~3 16.24.37 CiERREEE 4 PIEXNER
3 AREBEMBNEAREINTM
1-3  Thallus were induced at 16,24 and 37 °C 4 Negative control
Fig.3 The effect of different temperature on expression
of target protein

AB IREABIN 37T 24°C  1~7 IPTG WEMK N 0. 2.0,

4,0.6,0.8.1.0.1.2.1.4 mol/L. 8 PIH:Xf
4 AEBE.RE IPTG iR B3 PK34 RIiZHF N

A.B The temperature were 37 and 24 °C  1-7 The cells induced
by IPTG at concentrations of 0. 2,0. 4,0. 6,0. 8, 1. 0, 1. 2and 1. 4
mmol/L. 8 Negative control

Fig. 4 Effect of different temperature and IPTG concentration

on PK34 expression

AB RSN 37 M 24 °C 1~6 BHEISAIN 3.6.9.12.15,

18 h 7 BAPEXTIR

B 5 FRERE.FERBEYEHE PK34 KA
A,B The temperature were 37 C and 24 C 1-6 The expres-

sion of induced thallus at 37 °C for 3,6,9,12,15 and 18 h 7 Negative
control

Fig. 5 The effect of different temperature and time on expression
of recombinant PK34
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o 4 IR T P RS 48 AKTA alifk , Wi i 38
TEW S 17-18 45 ,SDS-PAGE HiLik B4 17 4%
ARG 43 F 5 24 20 X 10°, Bk 4k i H 19 8 A
(6,

1 PK34 PHMERMW 2 B 3 4ifb//d 174
4 aifbjEss 18 4
B 6 i HWEBM SDS-PAGE 71
1 PK34 positive whole bacterial fluid 2 Negative control 3
The 17th tube after purification 4 The 18th tube after purification
Fig. 6 Purified target protein

4 Western blot £
Healifb iy PK34 25 H LAAH R 09 S Pk 22 vn BE 4T 14
H—Piit 1T Western blot, Z5 R w7, 4lifbry H A HE
F PK34 A8 5 AN —Bi 45 & BUEA SOn; vk 5 0 2%
WAL T 20 ku,
1 2 3

1 BI¥EXTH 2 His-Ni column £li4k PK34 540 B b 5 R 4% 4
3 P34 BHE TR W 4 T8 2R 15 P AR S A
B 7 EHZEAHK Western blot £7E
1 Negative control 2 PK34 was purified by His-Ni column 3
Total protein of PK34 positive bacterial solution
Fig. 7 Western blotting identification results of recombinant proteins

Wi

PR R H & BT R AR N, & — R e T B M)
Yo 7 A G RE RN W . B R AR W
PV R 2 BF g E S A A R Nt AF AR BB
JKE . PUBE AT 22 FiOR ) 19 43 25 07 38 # 45 F g1 X T
53R o MR JE AMP 1 B-31 & AMP Wi Fp 4548, AR [R 454
2 A ) A I L LS T 2 A kL
AN TR Wy ol (g FH 43 g B b e B0 7 L L TR BT 40 1A
JRAE . 2 A R RT3 Ay el A g U A A R AR
PLA KL S 2 AR e M R Lo 7 N

VOB A LHI R R T HORE Tz,
YEHT SRR, BN B AT BE R 2 — 2 T O B Ak
ER R EEN

YE BT 087 B 245 ) . Bt v IR AE 0 45 4% D T Y o
P . 5% AL e i ™ L T 2k 4
FEAT B 5 | R 1) 45 A% 03 7E 4 R BBl 9 AT — N EE Y 2
DA, — B N N T 2R
PK34 J&: 764> AT B W 1 & D29P63 R EI Y, B A &
SHR 11 AR S L BB A5 O MG 0 b 5 5 A BT TR 3R 1T —
TR A 3= BT A A -1 5 W6, 67 - 4 B A iR (TDMD
G54 VR S5 A% 43 BOFE T 2% 1E 1 067 S B HE 9 4 TR
ISR S TN DT 7 N RN LY (&
B PK34 Hu b IRFETR YT /N RES A% 05 1 B A 5 R 4
FHA 25 IR, e Ah, PK34 7E 4T 8 9E 75 it B AT
— T AR H AT 3 G i MAPK Al PKB (% 35 46 40
il S RE KL (14 43 W4, [) 5 £ 45 2l ) 1 K 1Y f 9% B
XA AT — B BT SRR AR A A SR By — b
25y L 0 19 7 4 AT TR T B B

AT R R84 R R I R G R IR T RS
YU K SUMO-PK34, W8 T A R vk B TPTG . it B
B A5 0 0 H 8 (RSB O Ak T bk 3R 6 2%
P A5 B A E AT DUTE RO 18 J 451 R 3Rk .
AN TR) 0 BR B AN TR %) 8 4 A RO TR) B4 47 AR 3 34 A ]
B T TR PR A R L 1 B 3 3R R A . ETRLBE O ET, pET-
28a-SUMO-PK34 Jifi BH M 1) BL21 H 9 B ¥ fie 18 5
SR 24 °C. AE TPTG ¥k BE J5 1 , A0 4B 6 BE )
IPTG e BE 9 28 Ak X B bk B 1Y B 3R 5K & 1Y 5% e AR
Ko AH 0 e FEAH 25 38 KB (37 “C & fF T 0. 2
mmol/L 5 1.0 mmol/L) , R LEMERKHE,
A L S g B, 37 °C & N IR L T MR S
TR MM AE IPTG HEE R 0. 8 mmol/L, 7 24 C 4
PR Bl TPTG BN 1. 2 mmol/L, B LLTY 29 2 Ji
W, K4 W17 5 R B IR aifb b, AT A 1. 0
mmol/L B IPTG ¥ EE . MBFE] F A .15 h.18 h 1)
AL T A A RIS RIS ATRERE B 37 °C
ZRAFTREFR 15 h R0 18 h (1 B Mk 78 3 45 IS &8 1 BT
VE, UL AR AT RE A E AL LS 52 T R IR T AR Y
o, NI sZ I H i 8 i Gk, T 24 C AR R
FEBY B R IETCITTE B B, AT B il T R A A1 L PR
TR A KA e o G A8 DT R S SO R i 4k
BEREEFESEEAMRBIZMNET 9 h, W LB
JE 37 C M 24 °C LW M BGE A SR8 9 h, 2 L
511 pET-28a-SUMO-PK34 FH MY E. coli BL21 H#k
HiEIBES A NIEE 24 °CL,IPTG ¥ E 1.0 mmol/L,
Ri g2 3R FE A 9 h,

AW 5 AE 2 K A L K SUMO-PK34 ) 55 A
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