MR B MR Modern Food Science and Technology 2024, Vol.40, No.12

LfcinBSEGFPRt & E B LR EE R R Y
IARES Ead

XE', EEE, T, RRE, BEH, RE ="
(LR XRFRSBEAM ISR, THHIT 212000) (2. 5%@@&@5%;@&75@@ 8, JhARG& 250000)

WE: AR RVZELLEA (EGFP) AR K B 5w k4 7L4k& 4 Ik (LfcinB-His) A A & N
RohikdE, ML EGFP ARE AR e M £ A HAK, kS KA TH % G EGFP-LfcinB-His, fxtfLit417& 4400,
¥ E R AT A A R B GS115 ‘#, i ik AL F, %?i%%;\ti@?%«x‘i, 488 nm #94K ST A B 45
BAG R, MEEmIERAR RS EEGE, WERAKmIL, A, ABEmILE G LMRETEAM. Easgid
R ERYE . Ni-NTA FAe A7, FERAM F LT IE, Tricine-SDS-PAGE 4 @J#axm\%b% 4 4.1 kat) B A%
&) (LfcinB-His) &4, @ila/RBm N Z 5 o4, mAKRME T 4EH 90.32% 69 LicinB-His A28 K %%, xtmliX 49
6 MREBR A A AEARE I HIER, WERELE £ 16~64 pg/mL. &L, ZAARHEFRBEERL ST S KR
BT BIF0 T R FAE, AB—F AR LicinB $ A YE WA G F R LB ER T ek,

EEHA: FISEO K, RERAES; EREE;, bRk, Ot

MEHS: 1673-9078(2024)12-67-74 DOI: 10.13982/j.mfst.1673-9078.2024.12.1223

Intracellular Expression, Isolation and Purification of LfcinB and EGFP
Fusion Protein in Pichia pastoris

LIU Wei', WANG Yulian', WANG Lin’>, WU Haodong', TIAN Huimin', CHENG De', WANG Liang"

(1.School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212000, China)
(2.Jinan Yimin Animal Pharmaceutical Co. Ltd., Jinan 250000, China)

Abstract: In this study, the enhanced green fluorescent protein (EGFP) gene fragment was ligated with the N-terminus
of the antimicrobial peptide bovine lactoferrin peptide (LfcinB-His ) gene fragment to construct an intracellular expression
vector with EGFP as the reporter gene. The recombinant protein EGFP-LfcinB-His was fused and expressed, and its activity
was determined. The recombinant expression plasmid was electroporated into Pichia pastoris GS115, and the positive
transformants were screened. The fermentation expression was induced by methanol, and strong fluorescence was detected

under the excitation light of 488 nm. When the yeast cell culture reached the highest density, the cells were collected, the
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cell walls were broken, and the cells were lysed with a yeast cell protein lysate. The target protein (LfcinB-His ) band

with a relative molecular mass of 4.1 ku was detected by Tricine-SDS-PAGE, after the lysate was purified by steps such

as ultrafiltration concentration, Ni-NTA affinity chromatography and formic acid lysis. Finally, a LfcinB-His ultrafiltration

concentrate with a purity of 90.32% was obtained through the determination and analysis by liquid chromatography-mass

spectrometry, which had different degrees of inhibition on the six strains of pathogenic bacteria tested, and the inhibitory

concentration range was 16~64 pg/mL. In summary, this study provides a good methodological reference for the expression

of small molecular peptides in Pichia pastoris, and also lays a foundation for further research on the biological activity and

high-density fermentation of LfcinB.
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Fig.1 The construction of recombinant intracellular expression vector
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10° CFU/mL, 96 FLE5FEMAFFLINA 50 pL, RJ55
AN 50 uL 546 A A & B LicinB-His [/



MK ERBHL

Modern Food Science and Technology

2024, Vol.40, No.12

W, 37 CHER 12 h e WE4H R £ KA D
2 SRS

2.1 EGFPHE F B k&

Ll pEGEP-F. pEGFP-R A5|#), PCR 574
VKT 25 AP 2 B, 343 T 40Tk 744 bp
() EGFP J Br. VIRIEl U EGFP H B i) BR vk
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Fig.4 PCR identification of recombinant expression vectors
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Fig.5 Transformants PCR identification
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Fig.6 The growth curve of recombinant Pichia pastoris

during induction process

wIe e $ 5
oer L8]
&
[ 7 ELE L REE RO L R A BARERE TRIZIEHE (4000 % )

Fig.7 The fluorescence detection of recombinant

Pichia pastoris under laser confocal microscope

E: a ) Bright, b 4 Fluorescence, ¢ # Channel superposition.
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Fig.8 The SDS-PAGE detection of purified fusion protein
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H R4 JE 0 B, 4. 5 A pPICIK A& A -EGFP-LfcinB-
His-GS115.
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201 "

14.4 ' i
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5] u - -‘ - 40 ku
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Fig.9 The Tricine-SDS-PAGE detection of purified LfcinB-His
7E:M % & & Marker, 1~4 % #4449 LfcinB-His /R4 &

2.6.2 RJTERJA M Z LfcinB-His#9 26 &
LI FH 43 4T 19 45 5 40 18] 10a A1 10b BT 7.
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Ji P il & Ak D i U T LfcinB 4y TR/, Rk
0w R HME DL Ak 1 m) /5, SRS T 4B 90.32% (1)
LfcinB-His W45 -

a ol 2.76

0.5F
0.4r
03F
02F
0.1} \’\',
0.0 r—r'_.—ﬂij i

1.0 1.5 2.0 25 3.0 3.5 4045 5.0 55 6.0 65 7.0

Absorbance / AU

Retention time / min

Candidate Mass 3 988.076 0

on

2.0e9

1.5¢9 |

1.0e9

Intensity[Counts]

5.0e8

3988.076 00 3988.076 03 3 988.076 06
Mass / Da

& 10 LfcinB-His #i ERINE S 957

Fig.10 The determination and analysis of purity of LfcinB-His
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4-#7 LfcinB-His #99F &,
2.7 LfcinB-His & #1157 14 A 1]

I3 W AE B B E B ER T ATCC25923 &3 (]
# BRI CMCC26003. <28 5] & BK B ATCC29213.
K W FF 1 ATCC25922. K 7 #F 1 C600. K i AF
B CMCC44103 M~ i, F H Gl & A i 0 e
LfcinB-Hisf) MIC, &5RWEE 1 fros, X LB 5
BRI B A, H R B AR 16~64 pg/mL,
Hor, XK A ATCC25922 1K i3 #F 1 €600

R AR Bl 3R BT ATCC25922
NFETREE, X REBERREN. MRS R, BAER.
TER ORI, BAREH . BAEE . MRHER.
T8 R MIC BEAT TIE, 45X W 5 MIC {5 73 5
N 2. 4. 4. 16, 8. 16 64. 32, 250 ug/mL. kA,
LAR I ATCC25922 4871, LifcinB-His (3T
WREN S LER. MAERHEMY, ST EKEE,
MEREHR. BHER.
F1 FIKEARRNMERERE
Table 1 Minimal inhibitory concentrations of bovine

lactoferrin peptide

R MIC/(ug/mL)
4k EFHHE ATCC25923 32
e EF KB CMCC26003 64
4} EFEHHRE ATCC29213 64
KIHAFHE ATCC25922 16
KIAFH C600 16
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