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Expression, purification and identification for fibronectin
C-terminal heparin-binding domain polypeptide
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Abstract: To express and identify fibronectin C-terminal heparin-binding domain (FNCH BD) polypeptides in Pichia
pastoris expression system and study its function, the fragment of FNCHBD was amplified by PCR and inserted into
pGEM-T vector. After sequenced, the fragment was inserted into pAo815SM vector, and then cloned into the expression
vector pPIC9k. The recombinant plasmid was linerarized with restrict enzyme Sal I and transferred into the yeast host cell
KM?71 and GS115. The positive yeast clone was screened by G418 resistant, and the target protein was induced to express
in the medium containing 0.5% methanol. The culture supernatant was collected and then was purified with membrane
ultrafiltration and ion exchange chromatography. The purified product was analyzed with mass spectrogram, SDS-PAGE,
Western blotting and heparin affinity chromatography. The results showed that the target protein was around 32 kDa and the
purity of the product was above 95%. FNCHBD could be specifically recognized by fibronectin polyclonal antibody. These
results suggest that FNCHBD could be expressed and purified successfully in Pichia pastoris, which provides a good
strategy to further studies.
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H A E NAMA AR WARIE . FN C S PR 454k
& 272 NEIERR (Tyr1720-Gly1991), ZfithizZ
JIKF DNA JF31 M 5 428 bp~6 244 bp, £ 816 bp,
S S 1) 1 3 5 P R TR RS8R FN C Uil
FRGGWEMITHATE S, ik L5451
KRB B

1 MREFE

1.1 ##

FN ¢DNA., KWAFF#E DHSo fARSER % {4
£, pGEM-T TA Sif&id & . BERERIA RS (U
F6 R A BAR MR bR MR L) WA
Invitrogen AH], pAo815SM Z{K i EH [ JFrE 2
F AL, PrimeSTART HS DNA R4 . pfu DNA
KA A TaKaRa /AFl; pUCS, pUCI8 DNA
Marker, EcoR 1 . BamH I . Xho I NIfE. T4
DNA % 4% & Promega 2\ Hl 754 K&

%1 5|4 DNA 7l
Table 1 DNA sequence of primers

YEEE H BT Marker LMW I H GE A F] 5 Bk DNA
FEHGAF & . DNA BERL [FIGAFI & 08 H Qiagen
N, RPTN FN ZoaEbiiR . FHif 1gG WA
Sigma AR 1 mL BIATZR ERZ T HE
HiTrap Heparin HP J [ GE /] ; HAhi7]h
FEECHE 3BT Al i
12 EBHEREHM PCR ¥ i pGEM-T-
FNCHBD #{kHitaiE

DAAS S2H 38 B ARAF A9 FNCDNA Shidg , 363
B tbsly M1, M2, | Bk FoREEIN S, T
RN KEX2 {5 5 MoKz ), BARF 51 L3
1, it PCR ¥ 1% FNCHBD JEPH H- B, PCR 91
P 855 bp., PCR 4714 My Jie [0 J 28 A% S i
A, HEH:E pGEM-T #lk I, W g K
FFE DHSo Bz 84N, W 20 R & R it
FITRERE 1 e AT 1S, SRIUTTRLHEAT PCR
FiXho I . EcoR I W EGIIYEE 54T DNA JJF

Primer name

Primer sequence (5'—-3")

Restriction enzyme

Ml ATGCTC|TCGAGAAAAGAGAGGCTGAAGGCACCAACTGAC Xho I

M2 ACGTAG|AATTCTTC GTCTGTCTTTTTCCTTCC EcoR I

1.3 E4H pAo815SM-FNCHBD R By #iE
Sy dghn B a9 R PR 48 DUES, R A )
#H pGEM-T-FNCHBD J5i#% i Xho I Fl EcoR T X
FY1E M H 9 DNA, #RJ5 ok A [RIAEEED]
Ab BE Y pAo815SM #k fk I, 4 & B R
pAo815SM-FNCHBD, ¥t KT DHSa 852
UM, FALREIR AT T 100 pg/mL N HE
Z (Amp) WYKEE LB [EAREFRITAR [, Pk

BAATEBEY 1Y, SRR TS E
1.4 E4H pPICIK-FNCHBD Fik #Hikay#E
P E TEHI A B4 pAo815SM-FNCHBD
kL EcoR T Al BamH T XA i i [ 4 H 1)
F, AR5 e kE S RAEEG DI pPICIK ik
b, 2 pPICOK-FNCHBD #1441k K 7 T 1
DHSa 254000, Phep i BEy 1, B2 5k il
Y% E o
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1.5 FNCHBD % Bk 7£ B & 40 A p Y R0k
151 FNCHBD £ K7EBEE-4HI GS115 1 iZRA

Sal I B4k E 4] pPICO9K-FNCHBD it
ki (pPICOK-FNCHBD/Sal I ), £k 5k %
GS115, %YLy GS115 4ifif7& 1 RDB ¥4 I,
28 CH;J% 96 h, Wl RDB “FAr FIEE, BT
WE 50 1~4 ¢/L By G418-YPD “FA |, HEHL
4 g/L G418-YPD V-4 b AT ¥ 73 il H:Fh 2 5 mL
YPD WA FEF A, 28 °C . 250 t/min $RHE 24 h
JE T AT 30 mL & 0.25% W EEfHY BMGY 85
Fe, 28 °C. 250 r/min $EFHEFE, B 12 h B0
HELEWRE N 025%, 48 h |5 KSR Z 4 °C . &
L> 30 min (10 000 r/min), B L3%, #EfT
SDS-PAGE Hijik .
152 FNCHBD ZAKZEREEAIM KM71 Hi3R%

LRVEAL ORI g KM71 1 ) 40 i, 5 Y 19
KM71 il 444 T RDB -4 I, 28 CH;3% 120 h,
OB RDB VAl BB , T TURE S0 5000h 1~4 g/L
) G418-YPD V-4l I, #kHX 4 g/L G418-YPD V-1l
RYBETE RN E 5 mL YPD AR SR,
28 'C . 250 r/min ¥RFE 24 h JGHEETHAE T 0.25%
HEE) 30 mL BMGY 35552, 28 C. 250 r/min
Pe¥EE, B 12 hISIMH R 0.25%,
SRR 72 h JFRBERZ 4 'C. 10 000 r/min 2
> 30 min, M LIS, #47 SDS-PAGE HiiK.
1.6 FNCHBD % BkH9&t L

Pk F A8 1) KM71-FNCHBD E k4% FH
T 300 mL BMGY 3Ry KARE, S RIAR
R L, 72 h JF R Z 4 'C. 10 000 r/min 25
> 30 min, WHE LI, B3 10 kDa, 580
300 mL (s SR AE IR 46 2 1/10 ARG
FH 5 L 10 mmol/L Tris-HCI (pH 8.0) FKZ8 i &
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e, SRFiad A 50 mmol/L Tris-HCI (pH 8.0) HiF
i) CM Sepharose FF &-Fac#ftalifh, H
50 mmol/L Tris HCI, 350 mmol/L NaCl i i
(pH 8.0) WM, Wil UV280 HI¥IE, WHESH
AR A BER I 28 SDS-PAGE H 1A , %) 45 4l
TR 51— 4528 Sephacryl S-100HR 43 &5 4lifk,
alifk.y=4) SDS-PAGE HLJK G I 7= My Y 4 FE
1.7 FNCHBD By EFTE D
1.7.1 EXFRIESHTNE 2 RE ST 2

¥ 4lifb ) FNCHBD 22 K774 28 o i {30 2
Z IR o S Al
1.7.2  Western blotting J7 %% & 2 Ik 9L R 1

¥ Western blotting #7732 il , K ok
HiTrap Heparin HP #+ #5248 SDS-PAGE HL
VKJE , 350 mA 23 1| h HR RIS IREF 4 1, H
HHIW (5% MEHEER 0.01 mol/L, pH 7.4
PBS, 0.05%Tween20) ZEiRAIEH 1.5 h JFhn—4t
(BTN FN Z5afEhiik 1 2 500) 4 CRPRK,
TBS Pk 3 Y, K 5 min, 740 CEHIR 1gG
1:5000), = 1.5h J5 TBS Pk 3 K, il AB
TAER (1: 1) J5 XOER 46 5 min, B3, 5%,
1.7.3 FNCHBD ZRKHFRFMEELEE

¥ FNCHBD 1y W & & B 3% o
10 mmol/L 1) PBS (pH 7.0) V-5 1 mL ¥
HiTrap Heparin HP ¥, H 10 mmol/L [ PBS,
500 mmol/L fiJ NaCl (pH 7.0) ¥/, Wi UV280
M BIE , WCEE TG k0, /N oAb BRRE S R AT
SDS-PAGE /34t

2 ZR

2.1 FNCHBD % BAEFE RIS EFN T 2 IRa9HE
DIAS S B S AR AE ) FNcDNA i 50 HE 4T
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PCR 473, 29% BiHE A &E 0 vk A U, w] I
FNCHBD Z ik K (14714 7 #)7E 700 bp 19 b7
AReFrEFA, FBK/NSHIHY 855 bp MFT
(# 1) [FH) PCR Y5 T ki, SEA R
Kize Xho I Al EcoR I XUEVIYE IERG G, 200
FP W3 A FNCHBD 22 k3 [N 5 360 3 i
SERHFT

bp

1200

900
700

500

300

100

1 FNCHBD ERA /Y PCR ¥ 1
Fig.1 PCR product of FNCHBD. M: DNA marker; 1:
FNCHBD.

2.2 BEBRZBARKHE

Xho I #1 EcoR I X)) pGEM-T-FNCHBD
ik, BEUTH 0 R B, RS S pAo815SM i#EHz,
AL KT DHSo JESZ A, Pk Pk Y
BurkrEds, $REUTORL#EAT EcoR I F1 Xho I XUt
PI%E, WHEM pAo81SSM-FNCHBD #; 1k %
EcoR I Ml BamH I XU A1, EEYIH M A BS
pPICOK FEBEFIREIRES:, HI YK
FFE DHSo B2 A A0, P Al b it i v
P14 S R BUFORLES T EcoR T Fl BamH [ XU ]
YO8, PO NI BC S IS AT (K 2), B
B 2 #g  pPICOK-FNCHBD ik 214 .
2.3 FNCHBD ZBR7EBEEL0 M b Rk

¥ 4 g/ G418-YPD VA L iHkpEny GS115

bp

960
580

340
280

97

2 FELHFRKL pPICIK-FNCHBD RYEETI L E

Fig.2 Identification of recombinant plasmid pPIC9K-
FNCHBD by enzyme digestion. M: pUC18 DNA marker;
1-3: pPIC9K-FNCHBD digested with EcoR I and

BamH I .

FIKM71 BEREAIM, 2 FRBRRBE, &
M2 4 CEOJEHCETE#ETT SDS-PAGE Hi
vk, WU KM71 RFRLE 30 kDa () b5 B
2R, SIOTEERAMRT, HARAMAE A
JRBAR (B 3), Ptk FIBAPER) KM71 EEERAE A
PR e 1) 22 1K TR o
2.4 FNCHBD % RkRy4h{k

PHPE KM71 TRAR A K I 135 2ot g (i 2
IR, R L2/ Ny TR, SR
JEid CM MR HE N, E 55
b aifk, fRJEiEE S100 43R H A
MBI A Y 1, SDS-PAGE Hi ik i] WL K /)
2y 32 kDa I HMZ KA (B 4).

25 FNCHBD ¥ EFEMED

W alifk 5 1) FNCHB 2 il i BTk o i, i
EHAy 748 31.051 kDa, 5 PROSIS #4443y
Pr B B HEASE (B 5), IEI AT 21 2 ik
JEMER, sifbEReaiE >95%, B4 )G
S5 A AN D BB 57 55 2 LAl . Western blotting 7
/R 1E 5 SDS-PAGE ) FNCHBD 2%H5 AR 137
B BEMTY 4% (B 6), B FNCHBD £ ikn]
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kDa M 1

14

3 RIET¥) FNCHBD % RkBY SDS-PAGE 4#f

2 3 4 5 6 7 8 9 10 a b ¢ de f g

Fig.3 SDS-PAGE analysis of the expressed FNCHBD. M: low molecular protein marker LMW, 1-10: supernatant
liquid of GS115/pPIC9K-FNCHBD; a—g: supernatant liquid of KM71/pPIC9K-FNCHBD.

kDa M 1 2 3 4

97
66
45

30

20

14

4 FNCHBD % Rk4f{Lid#2#) SDS-PAGE &3 #ff

Fig.4 SDS-PAGE analysis of samples collected at
different stages of FNCHBD purification. M: Low
molecular protein marker (LMW); 1, 2: fraction eluted
from Sephacryl S-100HR; 3: fraction eluted from CM
Sepharose  FF;  4:

KM71/pPIC9K-FNCHBD.

5 FN MZ ik ss &, A REERYE, Rt
Wik — AR T Rk alifb i Z 02 H 2 Rk,
FNCHBD /b % ik 1 mL 9 HiTrap
Heparin HP #5F, PENHTIEI UV280 IEIE
(El 7), HUERTIER ARE LT SDS-PAGE HL VK ]
HrE 4w (Kl 8), FRUIE T FNCBHD ZikH
ARG AWM, e TR EAEN gtk

dialyzed  supematant  of
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31 051.347

Intens[a.u]x10?
S =~ N W A W

1 2 3 4 5 6 7 7 9
m/z (x10%)

B 5 #{kH FNCHBD % RKRIRiLE

Fig. 5 MS of recombinant FNCHBD.

kDa M 1 2

97
66

45

30

27

14
E6 kB FNCHBD % BKHY SDS-PAGE #1 Western
blotting % %7
Fig. 6 SDS-PAGE and Western blotting analysis of
purified FNCHBD. M: low molecular protein marker
(LMW); 1: SDS-PAGE analysis of purifed FNCHBD;
2: Western blotting analysis of purified FNCHBD.
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Manual run 2:1 uv

— Manual run 2:1 cond
Manual run 1:10 cond%

— Manual run 1:10 conc
Manual run 1:10 flow

Manual run 1:10 Temp
------- Manual run 1:10 logbook

¢ (min)

7 FNCHBD 4B & L EMFEFRMENE

Fig. 7 Diagram of heparin affinity chromatography of supernatant liquid of KM71/pPICIK-FNCHBD.

kDa M 1

97
66

42

31

14

El 8 RFZRFMEN~HA SDS-PAGE 51

Fig. 8 SDS-PAGE analysis of fraction eluted from
HiTrap Heparin HP. M: low molecular protein marker
(LMW); 1: fraction eluted from HiTrap Heparin HP.

3 Wik

I B} S — R L ), RS S5
IR, U R 4 R
YN R EREAE ML T AR IO A 7
S5, ToUN T AR RO, R % S
Y P T R A A SR IR B 5 DNA 8550,
O EG R R I EL A BT R 5 4 W RE L
HEHIAKE H . S AR BRIy B e R, %
Feik R G 1 2 BEAALNEIE N (AOXI) J 3
FHEBELII AT, 15 AOXI i H T4 4 F 5

VR PR Fe 3k /KT e LA T4, s 2R bk 4 75 2
TE TR AR, AT B T e R KT
ik, RRHMEE PR B ERRE , AR
WAL . R BRI A BRS8N TDh R, fi
HE TR ER BT IR I R A5 1 B A s
REET L, Sk, o5 aitk, ik
BRI A B, —FReRRE R H I R A A
B, HACH IR, AL T B R A FLshdy
RIERG ., ik, FHMEILF S T EeaR i R: Yy
tafk -, BAFA G ES . RILFYEY AT
I, BEEARD . BAERE LS T Tkt
72230 AT SR M IR I B 15 2R G0 1% P 4 71 L e
RSz, AATE 2 B AR RE R R R ol 3
BT 500 ZRE AP, RN MR TR
PUBEK . W BEZIRER . AR R AT A
o WA S Z RS 1T FN C &
4545 (FNCHBD) £ kiR k58 IF UG T
el

FEARSE T, FATH FNCHBD S:Fi6A T
NI RRTBUE L N0 a Wi iy AN S R E-os
e 1 5 TR VIR R MR s, SRS
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pA0815SM HrRIZR A4 i H 425 PR ) 48 DAL, o
Jo ¥ H A HE N iR A pPICOK % K 3 3k 2% f&
a-factor {5 5 BRI R U7, ## A FNCHBD &A1)
o 20 BRIk 84 pPICOK-FNCHBD, 4 AL b):
Yiiff GS115 A1 KM71, FRAFBHPEE AR, BT
pPICOK Uk Iy Kanamycin $T4: 3 R 7E fRe £
I ABT G418 Pk, FIAIX— i nT LR
YEZPE DU TR , R LA S 56 38 o 4 40 28 i 4 1)
PRV TR B PR RR P TR AT TR IE 23 028 1~4 /L 1Y
G418-YPD Pl |, 7E 4 g/L () G418-YPD ¥t
R e P DB TR AR o H T E A R DR A AR
a-factor 55 KM IE, PHUMLAEFENHRT,
H B3R ZRR 750 W T RERERG % L3, W
FHE H AR 5] AR KEX2 8 BB,
WD T RN R R BN A . KA Y
SDS-PAGE £l & ¥4 .43 55 prosis B4 50Hr
A ARAE, H KM71 BHPE E AR H 8 E B
Tk m B SREARD, HILEEA KM71
PERBRAE IR — LI A TR . 24 KA
RS, RSO A L 3 2ot e e 4
HA AR, A Rds— /NI, R
JEiE CM B ekt it — P EE A MER,
H B & A3 4l WFLLSNO%%Q
E Y Sl A R NG R k2 S
SDS-PAGE K Jii} Em,%%wﬁamﬁ% ﬁ
4y 32 kDa, H#MLEHMLEEL 95% L |, &
JEi# i Western blotting 15 HIFZE SR FENTIEIE
B2l A iy H B9 22 Ik B AT S0 5 I AU 3R 45 5 1
PR, DL Eseor R T AT AR R R A R ¢
Hhik itk 7 FNCHBD %Hit HEREMZ IR
HAEVESG S MRS GEME, X AEE
IWGBD%%%%%&%%EETEMO
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