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CERRFAEY) TR, BEK 400044; YHEPK 5B, FEEK 400050; YHEKEHEYELZ AT, FEK 400041)

WE SRS CHEAAK, FEER B 85255 30 A2 AR RTINS 2 54 : HMPIDesB* (human mini-proinsulin des B*)
F) cDNA, K Ho AN R TR R B 1 1) 57 4% JSURL pPICOK. I HUEE RS 1 J7 V2K 415kt HMPIDesB2/pPICOK % A\ FF i 1% B
GS115. HEANFE G418 W YPD ~PAR ik s W4l 7. S PRI AR, KB SIPI-40 LA i e i,
RALIE A B e 28 SP A3 — P 4lith )5, M 10~ 20 mmol/L Zn> e, BEFS 22 4 95%[F) HMPIDesB®. &l 16.5%
Tricine SDS-PAGE. HPLC T 53#T, SRIAF=4 5+ Wit 5 #1800 T AN RE, 20 s J R e, Rk ik 1.0 g/L. 4lifk
[ 2 TTIE 60%. i I bR & 28 Ji 2818040 HMPIDesB* RETE PR BEHh i 3o W3R, I B i 22 5 A 0 g v ik

SR FARS, NHSEE, TR
SRA%S Q51, Q78 R

VERRTTHE PRI, R ol R 0 2 A A 2R A Ik
258, iz 2 oCH S

e B 2R R A R B B T &, Y] L BRC
JIR, RE A AT A S T R R B 3R . Kjeldsen 7T
S. cerevisiae TFRIENR 2 I, A REA B
3 U B I 2R D BB I 2R, AELA A O A B I 3R J
cDNA )73 T ZBRBY R @ R (T), Jifizh
S. cerevisiae WIHTFMRalMFAHE, KK N
JEIC IR RLC IRACE B0 Bk B R (K) 5 A
HRIR (G, HEAT R a5 28 2R
(K 3 b 2 35 7K SF-. - Annibalis @] B 30 4 BE k% B)
(Pichia pastoris) 7 W31k H B CIR N JBE & 2 J5i B0~
SY1-Y2-AC, LY. Y2 R] DL A R (K) BOkS
ZIRR). FIREERE(Pichia pastoris)EHN RIS RAEE
200 E R R, O B e 35 1) A MR DR e ik
R, BAmRE, BT S BMmAEI mE.

AR SEEG I8 H 5 R BE(Pichia pastoris) 31K —Ff
R CIKAAK I A B R KB . (B'~B?)
-AAK- (A' ~AY), 17 % A HMPIDesB®* (human
mini-proinsulin des B¥), Jf# 7 71X P A & R
KA KR A4 T, AT HGTR R, SRR
Jig E 1 Tl T 1) AR R T L AT IE A AL G R IR B 35 2R
Ly, XN B AU TR G MR R B i H

B C3s T I K B M ke B i R . MR R R
(insulin Detemir) &K KSR N = BHE L HEFIAE S
30LI AR A MR (T) Ledwt, ARJEAE 290 2 R (K) -
gl & — /> 141 iE 25 15 107 18 [ 1ys (B®)-tetradecanoyl,
des(B*) -human insulin]ifif = 2R KRR % . K
ROUEL L : 140 IRIT IR S5 i AR a5, TERA
HESEA, ISR HAE I RIRL - L ERBOALI
JE R e ZBRBOAL 5 1R M R B T N 15 35 AL
Y, 5L A AR ) B R,

1 MR57E

1.1 EH BRI HMPIDesB*/pPICIK HIFiE

Fag 3t F 41 TORL T A (7K I AT B DHS o, T RE
pPICOFN pPICOK IS phy H P i b AR = 247 R =] £
17. pPICOK & — A bRk Ak, (55 ke
PRSI RIS, SO R IR ALK MoK T, B
BE % 5| T AN AR A o0 W B A0 e Ak . B AR A
HMPIDesB[1J 2 IEMR AL i, 7% LS IR BRI 52 25 ),
a1 RSP FIENE SR, Bit4d ApPICIKIH

* B RN, Tel: 023-65112097, E-mail: sxcai@cqu.edu.cn
Wk H 3 2007-05-10, 52 HI: 2007-07-04


mailto:sxcai@cqu.edu.cn
http://www.pibb.ac.cn

.64 - L SRR

Prog. Biochem. Biophys. 2008; 35 (1)

Xho T FiNor T BEUINE f Z MM AF IR T4, ASH =
Y OIE)H R A WA ZI741, i A\pPMDI18-T
Ak, i FUR HMPIDesBY/pPMD18-T. ¥t /41

.
5’ CTC GAG AAAAGA GAG GCT GAA GCT TTC GTT AAC CAA CAC TTG
(Xhol) (B1)

TGT GGT TCC CAC TTG GTT GAA GCT TTG TAC TTG GTT TGT GGT

GAA AGA GGT TTC TTC TAC ACT CCA AAG GCT GCT AAG GGT ATC
(B29) A-  A- K-(Al)

GTT GAA CAA TGT TGT ACT TCC ATC TGT TCC TTG TAC CAA TTG

CAA AAC TAC TGT AAC[TGA TAA| GCGG CCGC 3
(A21) (NotT)

Fig. 1 The sequence of HMPIDesB*

Xho 1 +Not 1

i1 FpPICOK 324 Xho T BEVINT 55 (53 il 7T
1 193815 710 bp), @it T FIHXho I FNor 1 HEA
E AR . R, 7 A B pPICO 2 4 Sk SE R
BB SR Xho T Fl Not T XUT 11) pPICY FiI
HMPIDesB*/pPMDI8-T, [0l Ui i Y] pPICY Ji&5 £
8 000 bp /B, HMPIDesB*/pPMD18-T #1200 bp|¥]
F B, EEAT R 2A B, FI LB+Amp - B
Tk EAL T, RIGHSa T MSac 1 V)T & %52 1)
HMPIDesB¥/pPIC9 |- £j2 000 bp Ji B, ffi A ZAH ]
Mg V) 1) pPICOK L, g g pi 4 OOk
HMPIDesB*/pPICOK ([12), Z&fif ) % i J5 ik 5 L)
(ORI R =T

Xho 1
Not 1

HMPIDesB™
Amp

HMPIDesB*/pMD-18T
3000 bp

Sal 1

Sal I +Sac 1

Ligation l

!

Ligation

Fig. 2 Construction map of recombinant expression vector HMPIDesB*/pPIC9K

1.2 B LR REH TG

M Sal T % Tk A W 7 1E (1) 5 4 5 R
HMPIDesB*/pPICOK, I i Hi % b 04 T 4 A 7 =
W Pichia pastrois GS115 (his4 aoxl, ‘& XEAY)BEZ
IR AFRAF).  pPICIKZL A4 11 Kanamycindt 1
SEDML, ReAU B 7 AEGALRBL I, I HopT A
B B AL DAL R 5 D18 S GA18 It K/ 2 TalAT —
SETHEMOC R, PITRATT AT DUIE 1 19 hn 3 7

HGA 18 IR FE R I 5 DL E A1

1.2.1 PCRUfE T L] 7. JHPrimer 5.0 % i+ 514,
L3 514): P15 AAAAGA GAGGCTGAAG 3'; T
Wenl¥: P25 TTATCAGTTACAGTAG 3'(Ki%E5
EVAFERR). FEE N GS1ISERAT T MD
PAR30C FE R FRS~ TR, BREUMD Pl LKt 1)
YT R R S5 ml YPDES IR, 30°C 2 5%
FRid . BUS RS wWls L, PEdk, 95T, 10 min
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Y AR, PCR (95°C, 5min; 95C,30s; 50C,
30s; 72°C, lmin; 72°C, 10 min, 2~ 434EH25
), PCRYHE M I 1.5% 35 B e v ol
122 GA18HiMEIE Z # D1, K G418 &4l h
05¢gL, 1gL, 2g/L, 3gL, 4gL, 5g/LIYPD
PR AE S BRI N T . TG TRE F 28 A
MD - E Pk A 2 G418 7 T AN [R] 1 T4
b 30CHHER I3~ SR, THRAEANG48HK
FERIYPD AR AL I AR K AR L.

1.2.3 MD. MM Pk i A R 2. BAs
ERAEL T, AEMMAMD Y- G5 &2,
30C #rE R FR48 h. e Hi FARRE IR H AR K1
B A% b Mut( Methanol utilization plus)#% %Y, fEMD
PR FAEKIER, MM EAAE KSR A K2
I B K A Muts(Methanol utilization slow)# 7.

1.3 H|BEFWIFSFRIE

131 RREE. o PkHE3 gL, 4 gL, 5 gL
G418 YPD AR K (B4 7RI, 42/ T34
%20 ml BMGY (2% £& 11 &, 100 mmol/L i I £k 9%
M, pH 6.0, 1.34% YNB, 4 x10 g/L 44 %,
1% H B F2M 19500 mIFE L, 30°C B ARE 74
16 h & Agn 2 ~6I N ABMMY (2% & H Jik ,
100 mmol/L B4 # 5 2% ¥, pH 6.0, 1.34% YNB,
4x10* g/L AW #E, 0.5% HEH)E FR80 ml, 1L
A A 1.0/ 4T, 30C #k4:859724~96 h, %Ef@H24 h
IURE, JFH% 29K BE 490.5%#Min F 2. SDS-PAGE K
I_E 3% HHMPIDesBX# iA 15 1.

132 RIEFHERTE.

R FE 9% 3 BSM (85% H,PO, 26.7 ml,
CaSO, 0.93 g, K,SO, 18.2 g, MgSO,*7H,0 14.9 g,
KOH 4.13 g, H iH40.0 g), 8 =} $E B H (Yeast
Extract) /1 PTM1 (CuSO, *5H,0 6 g, Nal 0.08 g,
MnSO,*H,0 3.0 g, NagMo,0,+2H,0 0.2 g, H;BO;
0.02 g, CoCl,0.5g, ZnCl,20 g, FeSO,*7H,0 65 g,
2 02 g, WHSO, 5 mD)Z K. BSMAT1%EE]
P Z121°C =il K30 min)5, 1 50% 2 7KK
pHIH%5.0, %4 mVLINAZ G # ISR PTMI.

M BRI RIYPD VAR, 30°C 4R % 24~
36 hJm PR RN 550 ml YPG(1 %I REHZEY), 2%
EAM, 2% H w250 mE#K, 30C, 250 r/min,
B 2a WEN — M 7. H—HPh RS
500 ml YPGI#¥2/™M1 LEEJ, 30C, 250 t/min, 157%
18~20h, YEN R, ¥ L EFh PN S
9 L KR EE (930 L W6 (Biotech B. Braun Inc.)

HUORTREIG S B E A E30C, pH 5.0, %4
100%, #3%300 r/min, 160 L/h. KEE5 43
W WU, R FRERFRA20h; 20, UK
W 40.5%~ 0.9% 4512 ml/L PTM11150% H i,
Rigfa~6nh. i385, DIZIRIEH0.5%~ 1.0%% N &
12 mV/L PTMLIF R, #5572 h. WS i
IDOMEAME T25%, 5 AT H BRI R, Hil
Ao FI300LL L5 FHE.
1.4 “hfk

RO WE T R B O L (BT R A,
8 000 r/miniE L &0, WA BiG, I, BFER
AL B AR T 1 AR A% A JTig 2 W] SIPI-40).
25% L BE( LR ApHIE 3~ 4)i5 VEA 0, 60% £ %
(LR ApHZR 3~ 4)BEi I8 1. e i F SPAT: 2t
— 3 aifk, 25 mmol/L Tris-HCI (pH 9.0) ¥E it %
i5 PR, 10 ~20 mmol/L ZnCL YT VE 5 W i T &
10 ~ 20 mmol/L EDTA [ 25 mmol/L Tris-HCl
(pH 9.0) .
1.5 FHRFRIEFMETE

F116.5% Tricine SDS-PAGE. HPLC A Jiii it />
HrHMPIDesB[{13 1A J 73 F e

o R

2.1 FHRMAE

2] JFoki HMPIDesB*/pPICOK 1) fifF L) &5 5L (P 3)
MREFAEY AT FHIE SRR PriggtinE
YPRLIN 51 5 ot 41 58 4 2

bp M1 1 2 3 4 5 6 78 9 10M2 bp

23130
9416
2322

564

SO

Fig. 3 Restriction enzyme digestion identification of
recombinant plasmids HMPIDesB*/pPIC9K

MI:N-Hind Il DNA marker; I: Plasmid pPIC9; 2: Plasmid
HMPIDesB*/pPIC9; 3: Digestion of plasmids HMPIDesB*/pPIC9 with
Xho I +Not 1 ; 4: Digestion of plasmids HMPIDesB*/pPIC9 with Sal |
+Sac 1 ; 5: Plasmid pPIC9K; 6: Plasmid HMPIDesB*/pPIC9K; 7:
Digestion of plasmids HMPIDesB*/pPIC9K with Sal I +Sac 1 ; &
Digestion of plasmids HMPIDesB*/pPIC9K with Xho [ ; 9,10: Digestion
of plasmids HMPIDesB*/pPIC9K with Xho 1 +No: 1 ; M2: DL2000
DNA marker.
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22 EENEAFHFIERRELTE

4 JFOR HMPIDesB*/pPICIK /GS115%:4Y B ik
BERES, YEMD VAR EIE A BT W%, 530
BAhs ml YPDR;FRM, 30°C, 250 r/mink IR 9,
DAk #5187 4 5, PCRA™ 3G H (1) v B/ 1100~
250 bp2 If], SHHZ TR KN —3(El4),
B H R D2 & B REL (A b R IX S8 E 4]
TR A [ B () G418-YPD A [, 30°C B &
RigE3~5K. G418 K3 g/L. 4g/L. 5gLIYPD
PR BRI EE S M 6, 3, 24 1D
HEA XN GA18PLIELIN0.25 /L, DAL TRTI% HY
s VR P 164 LA R # UL

ML F-AEMDAMM AR E (128 KA LR
T AL R B g Mut

Fig. 4 PCR analysis of yeast transformants HMPIDesB*/
pPICIK/GS115

1 ~6: Different transformants of HMPIDesB*/pPIC9K/GSI15; M:

DL2000 DNA marker.

23 EETFHIESFIE

Iy IHRELS /L. 4 g/L. 5 g/L G418HiE (1 FH 4
TREAT RO R B, 524 ~96 hJm B L i 1k
SDS-PAGE(K5). nI 4125 Hllr 4 /L G418t 1t ¥ H
Yy RIS .

R R R L E R A EH T, &
72 W) R I E RV TR A 015 300 By, &2
HPLCH, HMPIDesB*[1) ik # 41.0 g/L.
24 ik

AR 1 K LI B A I SIPI-40 BE B3 25 5B 70 2% 5t
R PEOARAR, AR L R . 2P H

SPFE4li4L, 10~ 20 mmol/L ZnCLUTIEVENI T, fefs
FIA T H195% KTHMPIDesB®. S % A 60%.

16.5% SDS-PAGE (tricine) i 4t ti 7 1 4l Ak i F5
tnE6fT. HPLC/M i 1 FIFE 7.

1 2 3 4

Fig. 5 16.5% SDS-PAGE (tricine) scanned for expression
level of HMPIDesB*/pPIC9K/GS115

I:Uninduced HMPIDesB*/pPIC9K/GS115 with 5 g/L G418 resistance;
2: Induced HMPIDesB*/pPIC9K/GS115 with 3 g/L G418 resistance
(72 h); 3 ~6: Induced HMPIDesB*/pPIC9K/GS115 with 4 g/L G418
resistance (24, 48, 72, 96 h, respectively); 7~9: Induced
HMPIDesB*/pPICIK/GS115 with 5 g/L G418 resistance (24, 48, 72 h,

respectively); M: Protein marker.

e |
W 26600
16 900
! 14 300
: 4 6512
Al e
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Fig. 6 16.5% SDS-PAGE (tricine) with silver staining
scanned for HMPIDesB* ’s purification
I: Supernatant of the broth; 2: Flow through the macroporous resin
column; 3: Elution of macroporous resin with 60%(v/v) ethanol; 4: Flow
through the SP column; 5: Elution of SP column with 25 mmol/L
Tris-HCl pH 9; 6: Being precipitated by ZnCl, then dissolved in
25 mmol/L Tris-HCI pH 9; M: Protein marker.

Table 1 The Recovery rate of purification

Step Process Recovery rate
1 Macroporous resin 80%
2 SP 85%
3 Zn* 90%
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Fig. 7 HPLC analysis of purification

The absorbance peaks were detected about 14 min and was monitored at 214 nm. (a) Supernatant of the broth. (b) Elution of macroporous resin with
60% (v/v) ethanol. (¢) Elution of SP with 25 mmol/L Tris-HCI pH 9. (d) Precipitated by ZnCl, and dissolved in 25 mmol/L Tris-HCl(contains EDTA)

pHO.

2.5 HMPIDesB*HIH FRELE

HMPIDesB® [f] B 1% 4 ¥ Jit & 4 5964.8 . H]
16.5% Tricine SDS-PAGE i£ HMPIDesB* 1] 7} it
= ILE6. Uil (Aglient Technologies A & LC/MSD
SLJ5t i¥% 43 ) Wl 5& HMPIDesB® 4} ¥~ J5ii & 4 5 965.23
(¥18).
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Fig. 8 Mass-spectrometric result of HVIPIDesB*

3 it it

SN ANIEIE R TE Pichia pastoris H 2 IA I R 2 AR
% WANEIERIRAPE . ZRIBHE I Y (B AR5 A7 A
A7 18 E R R R SRR, b
59 PP PIREE T FR 5 A2 1 4 A OG- R 7
OO RIE MW, HArE RS, AIENE IO
FHL), SRS g/L GA18HIIE (L1324 I &
Y17 4 gL GA18PLIE(LI 16448 I M 4L 7 5 1
FOREMEAC, VLA LErE L N RS 5 DU B n &

YR E AN, HERAEAN A DL
DUECHE ons 7= Al 25 7= AR SO, 4 DUAS e 3R
fFmRis, AIRER H TERBHER KM T, 4k
JRmRNA IR PERCR FAK, 0 43 WA 38 45 P il 67 S 1t
0, sk T DO L AR B P 5 R I
ANBEIERHT Bt .

GS115 124 B S AL Bl Ak PR AOX T AT AOX2 #S AR
SRAZ, FEFER IR P A KO AR, RIMut 7.
FHSal 1 2 At HMPIDesB*/pPICOK #44L.GS115, il
WAREMut A1, Hih TR EAEEAOXT A,
SRR ARSI, R E A R A AR R R A
TAOXTHERR b, IR T AOXTJL R 2y, 7=
MutHE 1, P AT EXMut R BT % . 1R A
TR Fof 2 1 50 AE MR Rl Mot 26 84 1) B Rk rp 22 ik K
B, —OAR, TR AR, KRk
I TR RIS IR B AR FE A IEAHOCR R&R,
Mut & UKD R F P RE o, AR pad,  RA
BE R, IR WA AN R R

BATTAEN IR 1 )4 g/l GA189T 1, Mut 3£ 7Y
(2 AT R T R, G #h s 5%
FEBSM) B AR KBS, B AR SRR IR 3L s n
1% IR R BESE U A A0 B A 10 AR K. B0 P ik
HH IR R T A A AU AR AR K R GF
Pais-Chanfrau %5 1) HF 5T 2 B ik m] H 1 &5 (1 K i)
(casein hydrolysate) & [ [k (peptone) nlifi I ¥4 K &5
AR EFE ).
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Expression of Human Mini-proinsulin DesB* in Pichia pastoris
and Procedure for Purifying The Expression Product

GAO Jian-Kun”, CAI Shao-Xi"", FAN Kai®, FENG Qiang ?,
CHEN Hai-Rong?, ZHANG Yi®, HU Wei”, YANG Ying-Bin"
(" Bioengineering College of Chongqing University, Chongging 400044, China;
? Chongging Institute of Technology, Chongging 400050, China;
IChongqing Fagen Biomedical Inc., Chongqing 400041, China)

Abstract The cDNA of a human Mini-proinsulin (B'-B®)-AAK-(A'-A%) w hich named HMPIDesB* (human
mini-proinsulin des B*) was synthesized and inserted into the Escherichia coli-yeast shuttle vector pPIC9K. The
constructed plasmid, HMPIDesB*/pPIC9K was transformed into the GSII5 cells of the methylotrophic yeast,
Pichia pastoris, using electrotransformation. A transformant with a high copy number of the gene integrated into
the chromosome was obtained by YPD plates which contains increasing concentrations of G418. After fed-batch
fermentation, the protein was purified by macroporous resin, ion-exchange chromatography and precipitated with
10~ 20 mmol/L Zn*". The purity of HMPIDesB* is 95% , the expression level reached 1.0 g/L, and the recovery
rate of purification is about 60%. The purified protein was characterized by 16.5% Tricine SDS-PAGE, HPLC, and
mass spectrometry, and the molecular mass of the expressed products is in accordance with the cumulated value.
HMPIDesB* can be secretorily expressed by Pichia pastrois. The composition of the fermentation medium, the
optimal condition of the fermentation and an effective method to purify the expression products from the culture
were established.

Key words expression system, human insulin precursor, methylotrophic yeast
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