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Expression and identification of recombinant fusion protein of thrombopoietin mi-

metic peptide and growth hormone in Pichia pastoris
WANG Song, WANG Jun-ping, CHEN Mo, XU Yang, CHEN Fang, SHEN Ming-qiang, WANG Ai-ping, SU Yong-

ping, KAI Li (State Key Laboratory of Trauma, Burns and Combined Injury, Institute of Combined Injury, College of Preventive Medi-
cine, Third Military Medical University, Chongqing 400038, China)

Abstract: Objective To fulfill high-efficient expression of rTMP-GH, a recombinant fusion protein of
thrombopoietin mimetic peptide and human growth hormone, in Pichia pastoris. Methods c¢DNA fragment
coding for 'rTMP-GH was amplified by PCR, and subsequently cloned into the expression vector pPIC9K. The
linearlized plasmid pPICOK-rTMP-GH was transformed into Pichia pastoris GS115 cells and screened in MD/
MM plates under pressure of G418. The recombinant fusion protein rTMP-GH was identified by Western blot-
ting, and its biological activity was analyzed by its ability on colony formation of megakaryoblasts. Results
The pPICOK-rTMP-GH expression plasmid was successfully constructed. GS115 cells with high expression of
r'TMP-GH was screened out, and the rough purified rTMP-GH showed promotive effect on megakaryoblast colony
formation. Conclusion High-efficient expression of *TMP-GH in Pichia pastoris is achieved.
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1.1 BA#AEk

JERLZR AR pPICOK | ¥R} GS115 ) H & [ Invitrogen 2\ H] ,
Dami 4H 04 9 _E AR A Yo
1.2 &N E LKA

Pyrobest™ DNA & PCR XA & T 2k vape il & T,
DNA ZE42% i . DNA 5 ) B TaKaRa ( f %) 2 &l EcoR T
Not 1 25N VI, Wy H 35 [ New England BioLabs 23 ] ; G418 Iy
H & Roche 2AH], BERHRIBCY) S IR A TErE o2 5L
P B3 2RI F 26 [ Oxford A H] 5 et hGH £ FeBEH ik  BHAR B
PRig L EST e 1gG B (A ST gL AR v b5t P2 & W AR
ARABRA T hGHCR 44 - FEwn ) A IRINBE LA P 2 W) 7 il 5
TMP Je 514 i) TRE AR RS A RA R G, 519 1:
5'-ACTGAATTCATCGAAGGTCCGACTCTGCGTC-3'; B| 4 2. 5'-AG-
CGCGGCCGCTTAGAAGCCACACGACCCTTC-3'
1.3 pPICOK-rTMP-GH 4 ik # 4k 49 #y 32

KEMW TP RIWELE T KBHEEEREN
rTMP-GH 3R B #E ), MR 3 IBUFORE, FH 514 1.2, 17 PCR 7
W RN ZR M. 10 x PCR 2 2% W 10 wl, 75 f£ B Pyrobest
DNA B4 S5 Uy MR :95 C 5 min;94 C 1 min,55 C
1 min,72 °C 1 min, 32 MEH;72 C A 5 min, 10 C iy &
10 min, ¥ PCR f=#)2 EcoR 1 H1 Not 1 WUEFYI, =9y 2 [l i
245 5 ZAR RDUSUR) Y pPICOK 4% 1321 | 45 51 i 241 Bk
fi %} pPICOK-'TMP-GH ,
1.4 REAFESAETRE LR

A U 1l HE SR B GSILS il 45 % A2 38, B 40 pl 5
0.1 pg £ Sac T FAEGVILE AL M EH F R TAIR A, A
0.2 em HHM, FH Bio-Rad Gene Pulser HHEZ{Y#55 1.5 kV,25 uF,
200 Q S48 F HEEAL, UK 10 min FHIA 500 pl 1 mol/L 11154
B, VR AT T MD/His ™ 36874 (13. 4 /L BEEEAIT, 20 g/L
HENE,20 o/ LBRARSE 4 x 107" o/L AW 3,15 o/L BUIEH)
30 CHExE2 ~3 dP7,
1.5 $HMNELSELToHits %R

Y SCHk[ 4 - 6] 7%, i MD/His ™ -4 L HkH His* B % .
28 YPD(10 g/L BERERIY,20 o/ L JBEE F I, 20 o/ L A 454 )
WAREE SR 30 °C K555 24 h, 2R F MD/MM (0. 5% H B
A, FLAR R MD SPAR) A, 0 Mut ™ 3680, B His ™/ Mut ®
PR YPD WAARE 5L 30 “C 1537 24 h 4270 T35 G418 5 mg/ml
9 YPD [EAR$5 5535 (YPD WK R A 20 o/L 3R #) |
Ve E T 2P DU A AL T IR BRZE YPD AR 37
F530 CHE5E 24 b BOAW 1 ml, 3% 30wk 6 ] 51 Kk PCR 4%
P 1A PCR, B FRPES 5 7= i — 25 0 7 25 2
1.6 AXBEMOREFFRE

FEFPEATERERVE T 10 ml BMGY }5 32580 (10 o/ L FERE4REL
¥),20 o/L B8R 1R, 100 mmol/L B EAMIZZ Wi pH 6.0,13.4 ¢/L

BEREA UG, 4 x 10 g/L A 3, 1% Hl) ,30 C 15 3% 24 h,
D(600) =3.0, B ER A, 20 ml BMMY 3577356 (0.5%
BB 1% i, Ho Ak i 40 [F) BMGY }E 373k ) &, % 53718
72 h,fF 12 24 48 60 .72 h £ BUEE 5 ml, B0 i, -20 C
AT AN BB LR BE R 0. 5% . F Bradford 35 Y50 - 3 &
EHAGTEA L, £iE LHWAE BB, TS 5 5,4
12% SDS-PAGE H1 3k WL%% H 1) 2 11 % 3%, I Bio-Rad #EiX 41
i G R G AT RE T
1.7 &5 =ty Western blot 5-#7

Fik b3 W28 A )7 AT SDS-PAGE Hi ik ), LA Bio-Rad
FAFLENY 15 V,60 min F5E1 PVDF i, A 3, i T TMP
5N TPO SE @A [ER , Tofas ik, o 4 bt hGH £ 5ifEt
XA AT A AT 00T, Dbt hGH Z g Bdiik A —bt,
F21:200 FiB8,37 CER 3 ho DABURBSFRIC I EH0 %R 1eG
ZH, e 1:5 000 # e, 37 CHER 3 h,DAB (4,
1.8 Rk =4y shib

ik PB4 3k R AR LI AR 750 S B R 6 kAT
HBUEEL 2B B T Ak alifl
1.9 R3A Z & 45 & A F A

TE B A% 48 vk Dami 4 fitd 55 57 44 & o im A 2Lk 55
100 ng/ml FL&fk (W BEEEFe k8 L& *TMP-GH 3532 7 d #E1TE &
AR VAT, He R E PN E bR =3 N A R E
M MAE Y AL (CFU-MK) 5 2 1 A4S E5s 4R 7%, =40 4l
RIS A 2 ~3 AERE PO T AL B B AZ A ik AR K Y B R
fif (BFU-MK) % 4y 1 MR
1.10 %t 3o

SR SPSS 12.0 Gt A AT 5 225317 -

2 HR

2.1 pPICOK-'TMP-GH ¥ 48 % ik ikaeg My 5 5T

rTMP-GH {) PCR ¥ 15 pPICOK J: 4 1A 1 4 J e b K
Jo T R 2 25 A0 M, 45 3 2H UKD pPICOK-TMP-GH, 22
EcoR 1 1 Not 1 XY 45 %€ F1 DNA I J3 434 , iF 5 o 45 BH 7
20 RS TR BT 58 AR (18 1) o

Chagies

<5000 bp
<2500 bp

<1000 bp
250 bp

1,2:pPICOK-rTMP-GH i #2 EcoR | /Not | s B37;3 : DNA A7/
B 1 pPICIK-rTMP-GH WY1 L E
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GAL8 G e 5 7 (5 mg/ml) , FFA555 1 5 i vk v 2 1K 4 5 v A9 7R
PRl U2 A, B2 OB — K Fe Ak, SR )5 8 mg/ml G418 4
oo RAMRINFIBHE KA PCR AN AT 735 677 bp K/MK
i B, 22 WY R D 2 b i S8 5 A G i il 2K 1 o TMP-GH
ARSI (1812) .

<2500 bp

1000 bp

677 bp— _
<250 bp

1,2 Fatk @ 4k 89 rTMP-GH PCR 373 = #;3 . DNA #7/4
B2 BHAREEHREN PCREE

2.3 EWEGHIFFRE
AP 2 AR 2T R 96 h AbRM Mt 3k, N TiBS s

1224 36 .48 .60 72 h 3k 6 AP AH kb 35 o 2 1 s AT
SE LGSR RTE 48 h AL (RIS RA R (R 3) . XS
R E SIS 12.24 .36 .48 .60 h 4L 6 4B AR £ [ 3 W 47
SDS-PAGE #Efi FL ik , 45 S R 7EAHXT 4 F Bl = 24 000 AbF 3%
IRE A&, HAE 48 h iz m ik iR E (| 4) .

0.70

+ pPICOK-+TMP-GH
0.65 -
0.60 ~,

0,55 - =

24 36 48 60 72
t/h

B3 AREiHESEE rTMP-GH EEMRIETHL

2.4 £k Western blot %552

Western blot /4T85 5 7R, 5 55 09238 _ LI EAXT 40+
JF i 24 000 kAT — 45 5 440, MO 407 I R/ 55 1 TMP-GH
PR — 30, 175 T 00 13 T e 4%, 2 B FH M 4 e B
B P A RS 5 1 *TMP-GH (/i 32ik (18 5) .
2.5 1TMP-GH 2} Dami 48 it 4E 3575 sk 88 1 09 % v

£ Dami 41 i1 15 320K 2 b I 8 2 100 ng/ml )
TMP .hGH 1 rTMP-GH, #5352 7 d J5 4T E A 4 M 4R & 115k, 45
SLRA . 5% HRAUAH G, TMP \hGH 211 rTMP-GH 4 /) CFU-MK
1 BFU-MK ¥ B30 (F£ 1) . ZFH G2 L (P<0.01),
H TMP-GH FfEF T InZe i o #/R «TMP-GH A5 553 (1 i i
E A% 4 AEVE Y AL RE

T o % EARAEH TMP-GH 78 B i il e gR e o Rk T 5% 2039
A 1 2 3 4 5 6 7
- - e —97.2x10°
S —66.4%10°
B —44.3%10°

S —29.0%10°

S <20.1x10°
_—14.3%10°

B 30
25}
2.0}
15
T 1.0
Q
Sost
&
0 - , -
12 24 36 48 60
t/d
ABEAWAE 1.9 %60 h;2.9% %48 h;3:4 %36 h;4.4 % 24

h5: %5 12 6. F F9;7: 2 Aitrk B:REHMHER, A
{TMP-GH & & S8 % E 45 x @A (Int x mm?) & 7% & £ ik K-F
El 4 12% SDS-PAGE HikiFSEAR R A rTMP-GH

EEHNRETH
1 2 3 4

- <98x10°

B —66x10°

«—47%x10°

I <—30% 10

—

«22%10°

“—14x10°

138 Lk ;2.5 %6 LiFR;3 ./ TMP-GH 47 £ %;4. X @ K
AT
E 5 Western blot £ rTMP-GH %1%

%1 Dami ZHff1% rTMP-GH 1R 7 d RHIAMEETEITE(x £5)

ahR X R 2 TMP 24 hGH 4 TMP-GH 4
CFU-MK 1452.7£103.4 1702.5+113.422014.8 £125.3%2452.3 +197.2%
BFU-MK 96.3+7.9 106.2 +9.42 113.8 +10.22 133.4 £12. 12

a: P<0.01, 5 %5204
3 g
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I A PR 0 7 de sz #E S, Hop TPO T 40 il A
F-(IL-1D) SO o B 3. (B2, Tl 3 T
Rl IR R b B A K5 R B IR (th-
MGDF, f1 A\ TPO 437 N ¥4 163 N2 HLRR 2H 1) 75 I
PRAR R rh Al 7 A vh A TPO HpfAk 45 &
ZH N TPO A AKAG5| 5L [E FDA b, HAA IL-11
(rthIL-11) BARAE 1997 4ERE 2481555 [F FDA flit v
NEHTFUGIR  H B F225 B BF b O AR Shw ol
IS 4 25 R B N7, L e 5 At 40 i PR PR 4 E g
ZH) T —E BRI

TPO BB (TMP) S 36 [ 2 3% Cwirla 45" 58 i
I ] A % T 7 7 2 AR B 19 3] ) — b 5 K AR TPO A=)
TEPERRLAG R, A R 14 DR FERR AR FELL, 5 TPO
SEA AR R, R AN 2R IF 52, % kS TPO &Z 4k
c-Mpl A3 1R &5 #4925 A J7, BE A% S K TPO 41 i 44¢ i ik
(Ba/F3/c-Mpl) 3458 5436, (B2 %0 kAR X 43 F 5t
AR/, MELLE P TR v A5, HEAR NG TR
T Wl e it DR LA P 0L PR R IR A BARL

VAR AR TRATAE N A — 28 [ N AT 5 N 5L &
B, 20 A KR (fhGH) AT DLt 3 12 F i 9
T, PRI B A A A i % R ) o TR e R,
AR 2 A M 8 R It AR A 8 T A — S YT
20N BRI, T hGH HA TR 4R AR K AR,
KRl L R — e A 4l 4 e A/ g bR
IR A, RGN T FRAR 8 S R H AR B
S

A, 3R N A B TMP 5 rhGH i
fITaG . Hid KBRS R G Rk f &l T —F
R4 8 1 ' TMP-GH,, —J5 1, i@ 1 5 hGH gl &,
{75 TMP fEfSE i 3L N TR sEdl 4, HB FaEK T
Hep e 55—y, hGH n] #E TMP 5| 5 #0 i) /8
TEAZM, A 508w hGH By A4 F) I BE , I A%
FHE R B RIE A BT T 1E 2R, ' TMP-GH gl &
B EA R EBEAL S U 7 2 A P, B0 TMP 78 H:
TR HE TR SR OF B RS E s
RAMEE B R Anpa s o4k, s HEBA T WA &
K RS

AT T KT o S5 A ik R 40, W o 0 A0 T 3
TEESIRIERE Pichia pastoris AN FER Rk R G A R
1% 2 45 WA T B R LA 2R G R S i T A AU ER
ek, JE EAEANIR R Rk BEAR 15 32 0 B HOE T
R TR R RS B, AT A IR, Toad B R
1k, R AW Tl Ak 7= 5 g fb 42 408 T 8 KOy
L0 R, BRAT A A 6 B S, Y TMP-GH 4 il

FEAE LR RERIR R G P BRI S

WAL AIFE, AR AT T HES =8k Ao g Rk
‘TMP-GH 41 il & 25 11 1) L2 307 2 BB IR I B BT A, I
AUESE T M Z AR P R R A AL RS o TMP-
GH HA7 e o B AL A M 5 A i AR T 1,
KRS S A AE— 2 TT e R R I SO A
BE T RAFHFERL
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