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Construction of a mutant human proinsulin gene with signal peptide code and

detection of its expression in COS — 7 cells
LAN Lizhen , et al
( Department of Endocrinology , College of Clinical Medicine , Chongqing Medical University)

[ Abstract] Objective: To construct a mutant of human proinsulin with signal peptide code, so that it may be expressed in eukaryotic
system to produce mature human insulin in OOS— 7 cells. Methods : Human proinsulin gene was mutated by the polymerase chain reac-
tion (PCR) for the site — directed mutagenesis method. Two furin recognized sites of Arg —~ X~ Lys — Arg — motifs were introduced in-
to human proinsulin. Signal peptide, Kozak sequence and restriction enzyme cutting site were added and cloned into pcDNA3. 1( + )
vector and verified by sequencing analysis. Eukaryotic expression vector was constructed and transfected into OOS — 7 cells. Insulin
were evaluated respectively with RT — PCR, radicimmunoassay and Western blot analysis. Results: The sequencing analysis showed
that the mutation sites were correct, and the mutant of human proinsulin was constructed successfully. Human insulin mRNA was
highly expressed in transfected COS — 7 cells, and secretive recombinant human insulin was detected in the culture supematant of
transfected COS— 7 cells by Western blotting. Conclusion : A mutant human proinsulin eukaryotic expression vector is obtained and se-
cretive recombinant human insulin is successfully expressed in COS— 7 cells.
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1.1 ##

B RIERA pcDNA3. 1(+ ) B Clontech 2 &), COS
-7 M B LB L AT, plu K2 Tag DNA B4 8.
dNTP . FR &1 N YIRS .DNA B & . Pyrobest DNA Poly-
merase LA Taqg DNA B4 5 Marker 1 B K% TaKaRa 24
"] s PCR =4 b i 7 & B B s & Bk /b B i 4R i
FEWAB RE OMIGA /A 8], DOTAP ¥ 4718 B Roche
pE Hed bR %N AAERH 0 g, BR
PHIL—-D2 - PIN, it R E R - g, S A HB AR
SRFE2KH DNAFF .E. coli IM109 g1 B F {R7F.
1.2 ##%
1.2.1 BSERFERNEART REABESEREHRF
FIHIERRERIAM TR, RIHSIWAEB-CRIC-AEE
AESIA furin EEBERRFIA S I BUAICHERBELE A
REAERE, [T E5 5 Bk  Kozak Fr 3 RIBG Y107 55, 3 | 91 7
PN, Rk 34 2 furin BEABHRIALA .

FO1

> —

F01:5" — CTA GCT AGC GAA TTC GCC ACC ATG
GCC CTG TGG ATG CGC CTC CTG CCC CTG CTG GCG
CTG CTG GCC CTC T-3"(70 base)

F02:5" - G CTG GCG CTG CTG GCC CTC TGG GGA
CCT GAC CCA GCC GCA GCC TTT GTC AAT CAG CAC
CTT TGT GGT TCT GAC CTG G- 3" (77 base)

F03:5" - ACC CGT CGT AAA CGT GAA GAC CTT C
—3"(25 base)

F04:5" — AG GGA TCA CGT CAA AAG CGT GGC -3’
(23 base)

R01:5" - TTT TCC TTT TGC GGC CGC GGA TCC TCA
GTT GCA GTA GTT CTC CAG— 3" (45 base)

R02:5" - CC ACG CTT TTG ACG TGA TCC CTC GAG
—37(26 base)

R03:5" — TC TTC ACG TTT ACG ACGGGT CTT GGG
TG —3"(28 base) 5| ¥/ TaKaRa & M.

>

FO2

——
FO4
e
RO1
264 290 333 378

B1 PCR&EXE

(W DBELU PHIL-D2-PIN BRR(S ANBESER
A DNA) AR, 43-HIE4 FO2/R03, F03/R02, FO4/R01
183547 PCR ¥ 3%, ¥ 55444 : 94C 1min /5 98T 10s,55T
30s,72C 10s, 3£ 30 MEIF, RIKFEHFGE 72C Z 4 10min.
PCR ¥"1#7=4% PCR1, PCR2, PCR3 & B i /5 #F 4 5 — ¥k PCR
FIBEAR , LA FO1/R01 A5 ¥ T2 K2 H PCR ¥ 48 . SEibiT
DNA # %E {1 2 i , 50 4& % & PCR1.PCR2.PCR3 /¥ %
10pl,10 X TaKaRa LA Buffer 5ul, dNTP8gul, 94C 5min, #£
10min ¥ HIZE S5C A TaKaRa LA Taq B8 1pl 5 R 18
Smin,72C Smin. LS R A DNA IEHE. B DNA &
fl¥ it — 2t 41 PCR AL, B2 R 244K : 5% 94C Imin, #f A
30 MEI 98T 10s, 55T 30s,72T 30s, B J5 72C 10min &
SPEEAR . 1% BB R BC H Sk Rl
1.2.2 HEHABREFEE pcDNA3. 1( + ) /mPIN Mg aEH
BE Kk B A1k 380bp &7 PCR =47, LA FR & 44 79 U] g
EcoR1 #1 Not1 4 fb.3 554 [R] BR &) ¥ N VI B 4k 32 & A peD-
NA3. 1( +)EH ¥ E. coli JM109, 2R T R U] %
EFR TR TS LS8 KA TREARER.)
H DNA 8988V B 8 R OB A 0 3R, B g g
B HEL D S SR SR T B AT
1.2.3 COS-7THBMBERSHLE COS-7HKRMAS

10% B4 M7 40 RPMI - 1640 ¥ 373%,37C 5% CO, ISR
FbiER, YHMKE 60% —80% IL & B, Fl A fE FR &
(DOTAP,Roche 7= i) M B ET A\ ERMEER
$I pcDNA3. 1( +)/mINS 5 A LR 4, 3T 88 41 R =5 R Ak
pcDNA3. 1(+ )%y, BIRJE 24h FHMAMIERB, BRE
S 5IF 48. 72h WEMM A EE 3% L&, 117 RT - PCR.RIA,
Western E[l3F 24 .

1.2.4 RT-PCR %318 COS— 7 410 48.72h 41 Mg #
33% E#E , Tripure Tm Isolation Reagent 32H RNA, 5515
A B cDNA, HLI3[# P1. 5’ — GCCCTCTGGGGACCTGAC
- 3" P2:5" - TGCAGTAGTTCTCCAGTTGGTA - 3" #t47
PCR, 7 =9 T 0k 147 .
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mMRnﬁéﬁ$thMMﬁ“RM%
2 # B PCR § 1 H 8 (55 0 Kozak LK H 558 A9 5
B EL(378bp), W 2. W FEIE 'UH' BMRETE

1 AMBHEBRAAMTEEE k. W

GTGGAATTC  GECACC  ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCT

GGCCCTCTGGGGACCTGACCCAGCCGCAGCCTTIGTCAATCAGCACCITFGTGGTT

CT |G| ACCTGGTGGAGGCTCTGTACCTGGTGTGTGGGGAACGTGGTTTCTTCTACACACC

CAAGACCOGTCGT Al AA CG| TGAAGACCTTCAAGTGGGTCAAGTTGAACTTGGTGGGGG

(]

TCCTGGTGCGGGTTCTCTTCAACCTTTGGCTCTCGAGGGATCAC Q TCAAAAGCGTGGC
ATTGTGGAGCAGTGCTGCACCAGCATCTGUCTCCCTCTACCAACTGGAGAACTACTGCA
ACTGAGGATCCGCGGOCGC TG
AL T AR TR cDNA FE A (CRHAERIREZE 0 9 EcoR1 1 Nool BAF 2017 & BH B9 8 Kozak 51,
BT A8 00 {59 3%, FE A 0 72 B ATRAE)
reformed human promsulin cDNAlitalic and lineation part are enzyme site of EcoR1 and Notl,
shadow part are Kozak sequence. bold are added signal peptide. intra — frame part are mutant hase. )
M 1 EcoRl #1 Notl 8§ U) 5 20 B Bf pcDNA3. 1( + )/
mINS #EAT B 1 B 0 87 B 7= S ) B RE 41 3
5.4kb #1 360bp( WLIE 3). 2250 FREFRHE LA,
R T B AL IR {4 peDNAS. 1 (
mlINS

(bp)

2000 2.3 FHABSBEACOS—TambPAiiaET
R F RT - PCR +‘: i) 45 T 20 i A 5 mRNA
500 L, o ~ ; = " 0
250~ —378 A F, 25 B 8] peDNA3. 1( + )/mINS F5 4 /Y

COS— 7 4 & KO 228 A BE S 3R mRNA, i 25 2

A .”.'1 ORI AL S ) COS — 7 40 B A 6 00 59 A B
2 PCRICMMREBRAR 8% mRNA (955 4).

M:PCR Marker DL2000  1;human proinsulin gene( 378hp)
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I 2 3% L 35 E 5

1I\|‘.:'
2N
(bp) e R
actlh b 1]
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B4 RT-PCRFEHBFZEE

| Marker DGL2000D 2: RT ~ PCR of mRNA in the super-
matant of peDNA3. L[ + ) /mPIN transfected COS— 7 cells 48h

3:RT - PCR of mRNA in the supermatant of pcDNAJ. |
[+ ) mPIN wansfected COS = 7 cells 72h 4:RT — PCR of
mRNA in the pcDNA3L L[ + ) /mPIN translected COS— 7 cells
48h  5:RT - PCR of mRNA in the pcDNA3. 1{ + ) /mPIN
2.2 FUAHABBAONEREL. BREY  ovd (05— 7 cells T2h 6:RT— PCR of mRNA in the
AW B &R cDNA ¥EAFE R pelINAS. 1 [ + ) transfected COS — 7 cells  7: RT — PCR of

peDNA3. 1( + ). AL KT A 4R BUF R, A mBRNA in the COS—7 cells

B3 EHERREFERGEHRTED
[:Marker DGL2000 25 pcDNAS. L + ) /mPIN EcoRI + Notl 3
0 (5400bp, 360bp) 3:peDNAS 1 = )/AmPIN  FooRl 84]
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i# —2E F Western E1ifk 4 §r 2 7% , pcDNA3. |
(+ ) /mINS % 5 40 0 i 55 5 b i i B I 40 e 2
P BLAH AT A TR R 2N 34KDa 19 B &4, KT
B5 AR B0 M 2UE peDNA3 1(+)
(Y36 BRUAH IR 4 COS— 7 G B SR 4 W3Rk
P S) .

1 2 3 4 5 6

S Western Blotting B

1: Western Blotting in the supermatant of pecDNA3. 1(+ )/
mPIN transfected COS — 7 cells 48h
the supermatant of pcDNA3, 1{ + ) /mPIN transfected COS -7
cells 72h  3: Western Blotting in the pcDNA3Z. 1 { + ) /mPIN
transfected COS—7 cells 48h  4: Western Blotting in the peD-
NA3. 1( + )} /mPIN transfected COS— 7 cells 72h  5: Western
Blotting in the peDNA3. 1{ + ) transfected COS — 7 cells 6

Western Blotting in the COS— 7 cells
HO R COS—7 A H0RE 7 13 it b i
BT 48h(73.2 £ 12. 5)pIU/ml/1. 0 X 10° 44
H,72h(103.6 £ 16. 5)IU/mls1. 0% 10° 44,
B (A 4 T L LY A B T R ) R Rk (R

2: Western Blotting in

1)e
Tl BRSERVERBEMNRE(n=3, B4 pIU/ml)
NEREF
4
€ & 48h 72h
peDNA3. 1{ +) 0 0

peDNA3. 1 + ) /PINm 73.2£12.5 103.6=16.5

FaREE SRR AR BT EAY peDNA3. 1( + ) /mINS
FIRM IR AE eSS LA COS— 7 HM ik 4rip B &
gﬁ)\ﬂ%%? o

33 i@

7 | RUBEPRAGIE S AT IR P, S R
TR B 4 e S O R T B i 6 B A i A I
HCRICHUYA R, D, L Y156 2 3R I 1A
He a4 PR, — R RS B A e P
SN AR, R B A A R AT R L
PC2 1 PC3, il C B3, I el BA A W& 1 )
fHE iy 3 (E R IR R, FOM 2R S 1h 4 i, LR A

RS2 BB . 7 — 20 AE 7Y 23 0 40 B, 30 2 40 i
= PC2 1 PC3 {8, A~ RE B HoHF R 5 3 [0 TR e
5 (BAE AN S RAMEH A E OB
AFIER R Furinl®* 1 PACEADT B TREFE SR B
Arg— X — Lys/Arg — Arg P9, B, ¥ 3045 B
HEFERF CIE A BREELFHEENEA Furin
3 PACE4 TR B a5 B 28 04, AT LA &% 23 4 A
FEM TS REMAE, SEMRIEHESE BY
Y MRLAEMABHERGVESEEREH
TG SR TS £

RN BLBELTEREE N-HHESKF
Fi| A BT R TR A 0 7 40 3 Ak 4 A P DA, 441 B A ) 4
iz, AL FL S AN RS A i A EE A
NBERE. SMEEREEEIL AR PNRESE
MEEA X, EHERREERERSTFHEE T
S5 LA R Z I R ECRT . EBRK T BIR R G
¥ eIl -2 MR 1L B TR Bl iF R SR E M
. Kozak!* WIBFS & B, fE BB AE T ATG i
UGS T R S B R AR E I ATG
WS R PR Kozak 51 o, T B 0 % 89 F Aif
F 0o MEHERMEILF I TR 20 5L L,
Frul -3 fih A F0+ 4 f2f) G 3T AUG 3R 53]
fil i E PR R . Ak, 7650 RE H AV REE AT, 8
(et Kozak PR AEFRGE B9 TR, 76 5 B §5E A
Bl Kozak £ 9 ( GCCACCATGG), 7E1R K BEE |
Y LA o e 5 R ARl L sh B A op ) R R K

AWK PCR &L f48 F 0 & SR EH
R EBESRIERE CIKS A BE#EZLBETHE
A Furin B1RH1F3 (Arg — X — Lys/Arg — Arg) , I
S| ATG SR Kozak FF71, A K BB H e R B, I
FEZ 58K peDNAS. 1 (+ ) A8 EFEE
AR, WL B E S A M SRS, EHRE
TE COS— 7 40 M GE # B8 D 4 3 3 0k A B 5
7, HAT, B 5 2 R AL AE MR A A Y Rk B SR AS
2 B A, (o R R R e B A AR AR T
KFEHAES . €1 BERFEERT . B E
Tl R AR HE SR, i AR AR R ik B R 4 L R A
&, ORI TS i RO ORI S B H A H 2 —
BelE® . 40, FH RIA J7 kil o) e & £ 8 6 4E
ey R S 28 S, R A1) 1 6 X B R A (L
B RIEFYIM A RS B R R REREE
MR R A BT R . AR AT —4H
BRUREERABAREWEERS (F#E 575 1)
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