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Abstract Objective: To investigate the relationship between production and copy number coding sequence of the glucagon-like peptide
-1 (GLP-1). Methods: Firstly, four repeated sequences for multi-copy GLP-1 peptides were linked as a motif and inserted into the vector
pET-22b  (+). The completed plasmid including different numbers of GLP-1 copy was subsequently transformed into E.coli BL21 cells,
which can be induced to express the interesting peptides by the reagent IPTG (Isopropyl-beta—D—thiogalactopyranoside). The expression of
multi—copy GLP-1 was employed to optimize the fermentation. The conditions such as temperature and inducing time for highest protein
yield were analyzed. Finally, the effects of different GLP—1 motif were confirmed to improve the production. Results: Multi—copy GLP-1 was
expressed and secreted by E.coli in different conditions, the result demonstrated that a climax yield for protein was obtained at 26 °C and 8
hours. Moreover, the production was negatively correlated with copy number of GLP—-1. With the multi—copy, the production of peptides
marked a significant decline. Conclusion: The final optimized condition to express multi—copy GLP-1 peptides is E.coli BL21 containing 4
copy motif vector cultured at 26 °C with inducing time of 8 hours.
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Jo B PR o R PR R AR AR R 1 150 W, 30 s/IK,
UK EIFE 60 5,600 IR o 24A# WL 4 °C,5 000 r/min 2.0
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Fig2 The scheme of inserting style of interest ORF

6223bp

3742bp
2690bp

5 (GLP-1);
1489bp
(GLP-1),,
(GLP-1)g
(GLP-1),

1:pET=22b~(GLP-1)16;2: pET-22b—(GLP-1)12;3: pET-22b~(GLP-1)8;

4:pET-22b—(GLP-1)4;M:DNA marker, EcoT141(Takara)

3 FRiEHAK BamH 1 & Hind T WIS E

Fig 3 Electrophoresis analysis of plasmid pET -22b—(GLP-1)n
expression on BamH I & Hind 111 digestion
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SDS-PAGE k. Z55RUNE 4 FramifpiEE (GLP-
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Fig5 The effect target protein induction different times
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RAR I HER: GLP-1 FEHLA NG RV FH I ) 2
FERZIZYIN O, SERTRIIF ST A B GLP-1
RS o ik 119 D AL B R AR P KR R i R
FIFERE AR GLP-1. H & H FHIA B 1 GLP-1 14
DA TR [ A7 1) 7 1 2 T & GLP—1 Kk el -2
(ARG Ik AR EAR K ) AT DPP-IV Al )01, A
WEHE 2R W 22 45 DR IE Y 7 =X nT DA I & 1 i AR e

MBS T SDS-PAGE HL 3K A . A6 45 5 4 P&l
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f 8 3 5 KA, Bifi i Ak 23 s el B 9 E
IR TR . S SRR B R 1
Tk g5 IPTC S MBI CR, AT KE
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Bt Lo G4 Lk, GLP-1 2 I EHEIA
IPTG 75 S5 AT E] R 8 ho
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Fig 4 The effect on target protein expression at different temperatures
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FFAE, F AT S PR PRI 25 P F e A8 Dk
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(1) 3 NERFERRERILIAT T84, 7397 R Ala8—>Ser8/
Lys26—>GIn26/Lys34—>Aps34 , I 15 EB AR B fA 2 [
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DL BRI R I R AR — ST IR

ARSCE XS (GLP-1 )45 1216 245 VU FHHEA TR
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GLP-1 5 R figt [n) A B 0 i SRS TRATH I T
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YR )32 B AR TR SR R IR bR, IR 2 A
P FRIE . (0 —SERRIRIZR, LS Ry 51454
mRNA RS P A SRR IR & A T & 07
K, T 2 PSR T e B IRAR F F R s,
I AT B SRR 2 — R GLP-1 £ % DL % 3 it — &
ME , BEE GLP ¥ DUEUY T Tt B s 1) mRNA 1)
KA, “HEE R 2240, IR T mRNA J5
A IRENE A R BUE P IO RIA B R IA 2 34
Hl, S —FhATRERE GLP-1 ZH B H K T4 T 12
JE RS R R (BRI R A 45T
S, AR R RN T B (BRI A R
DU RSt 80 H ) 255 R4

RN TR Bk S I 45 R 2 I KIBAT R BL21
BRI RN S UL E D R S A H IR
Mo B E AN G B, IS A6 40 i & Joit
X B ZM I X (14 2 A AT Ll i 5 5 K e s 21 4% B
Hiyh, 2fmas e B E A —Frlg, o —F
ANATEE o AT IR R IRA SR S BEEIR 1R
AT P AR T A G0 B0 2T BUDTTE L TE I
AL (0.5~1 pm), AR G 7EAR PRI AA 7R 1Y
AN (PR Z (SDS) A 23 i, 71 H IR R HE , [9]
WRHCRMA R . R T P LA, B (8
W RN R R VR R . RS IRER
RE AW R, B BB 2 W 3 4 A & 5 X

B, AR AR 50 U o i e, 53 430 3 45 )

I S ANAiAL R B FRHE R, ARSLE T GLP-1 245 D1

AV PN BT I, T TR, BT E AR

S NU GNP TR RRCER 2l BRI o = S D B R )

WA, AT B L AR PR B IR 2 TPTG 75 i

GLP-1 Z4% 45 1 3RB SR w7 H B9 25

FIARRE M I IE A T, AT 28 A R A A i s

BUE F R AU UL I A
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