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Abstract: Hespintor is an unknown function protein that was got from hepatoblastoma cell lines HepG2 by suppression
subtractive hybridization technique (SSH), sequence analysis showed that the protein is a new member of secretory type of
Kazal type serine protease inhibitor (Serpin) family, and has high homology with esophageal cancer related gene 2
(ECRG2). The coding sequence of Hespintor’s Kazal domain was subcloned into prokaryotic expression vector
pET-40b(+), then transformed into Rosetta (DE3). A recombinant protein about 42 kDa in the form of inclusion body was
optimization expressed by inducing with 0.25 mmol/L IPTG, 30 ‘C for 5 h. and its specificity was confirmed via Western
blotting. The recombinant protein was purified by metal chelate affinity chromatography (MCAC) and anion-exchange
chromatography. The preliminary experimental result showed that the recombinant protein can inhibit trysin hydrolysis
activity specifically. The result clearly demonstrated that Hespintor, as a novel member of Serpin, would be valuable in

developing anti-tumor agents.
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FEo, 3%BENRMEBERE UK, DI AlAk nlii .
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i 2R i 1k i BSR4, TER H SR
Fr B IERRAEA T 2R #5H1 BamH 1 /Hind 111
AT #dk FRgY) H R B, 3% AR WEEE I
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SR Rk B E e, AL R Rosetta
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34 ug/mL., FHRE X 10 ug/mL) 1, 37 CIR%
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VX B E R R, A&
8 3 P47, Jutlﬁc%@{zt 15% SDS-PAGE
SYBT, WE &R S A
1.2.3 Hespintor-KazaI HHMEGEARAGE
HEHEE
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W IE SRR EE (RIS RE S
R, 8 mol/L JRER WA MRITIE (M a
BRAA), B0 R B3 AW (8 mol/L JRE,
0.5 mol/L NaCl, 20mmol/L WK ; pH 8.0) -1
Ni“H:, RIS BAE, A WAk,
F B (0.5 mol/L NaCl, 20 mmol/L KMk ; pH 8.0)
HATE PN, HEEEIRART 0% B & 100%
B, &VERFIAISN 150 min. Zid 2 Hokr b 8
W\ 8 mol/L JRE 2R E 0 mol/L JR%E, A
%) -G 8 11 BT 4T S TR AT A T 1 Y 25 [
ghby, BIRE BAEE, A REMRR IS T U
1o IREEBRZEA2EH C W (0.5 mol/L NaCl,
500 mmol/L Bk ; pH 8.0) HEATUEML, W BEIE
I, 15% SDS-PAGE 4-#r. I D # (20 mmol/L
Tris-HCl; pH 8.0) - Q #, # Ni*" H:4lifb )5
PIAE S D R B fS EAE, H E (20 mmol/L
Tris-HCI, 1 mol/L NaCl; pH 8.0 )i 4746 B ye it ,
WeAE VR , 15% SDS-PAGE 43 #7. Bradford
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Z: R SCHR[6-7]F1 Sigma 23 w3 P 52 T,
HEATHR Ay et . B 8 H S mL B0 il 4R
Hrp 7 H&HIA 40 pg/mL #5176 200 uL, &
WHIA 0. 20, 40, 80, 120, 160, 200 pL &
HEAMR; AT 1T RE0E A 20 uL
1 mmol/L HCI fF =5 FIXTH@ FHl Tris-HC1 ¥74b
% 2mL, 37 ‘C/K¥# 10 min, 8 HAEZMA 1 mL
1 mmol/L BAPNA, 37 C 7J(‘{ﬁ 5min, fIIA 1 mL
60%BE IR 1) o 595 nm AL OD {H. #
P T2/ Hespintor-Kazal =4 g5 2 1
O 111 R S H it S 8
Inhibition (%) =
(AAyps nm/min Unhibited — AAyps i, Inhibition)
(AAs /e Unhibited — AAps . Blank)

2 &R

2.1 Hespintor-Kazal JR #% R i& & KB E
Ll pMD 20-T/Hespintor cDNA T i ki

Fitl, FH PCR J5 k4 1 Hespintor Kazal %I%E
VSRS 781, PR 3%3 e W e I H KRS

x100%

W, 7E 197 bp ALKEE R LY (8 1), K
Mo 1 2 3

1 Hespintor Kazal 45935 47 %3 5% #9 PCR =4
Fig. 1 PCR products of CDS of Hespintor Kazal
domain. M: DL500 DNA marker; 1-3: PCR products of
Hespintor.
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FKUHREN FBREEMTAZ T &k,
BamH I /Hind IIXEFY) T 2 A& 2109 H (3 H
h B R A FAEREYIR) pET-40b(+), HEL)
U e a5 R A R R TR E K pET-40b(+)/
Hespintor-Kazal #J & i3 (18 2).

2.2 Hespintor-Kazal EEBMAEARIESR
aal: 0l

pET-40b(+)/Hespintor-Kazal & 21 2% (& %% 1k
KA Rosetta (DE3), £35S RKIBFHAT 15%
SDS-PAGE 43, 7EMIXI4rF 124 42 kDa 4b i
P R, SRURAHRT . RIBFMW
A5 R, 5 FE X Hespintor-Kazal
WG HEARBEITHEZm, (55 5Sh ik
KA AL Z s IPTG e BE X E 4 AR Rk iR
JCHIERZm, T E v B IPTG X 240 B A 2 R
F L IR EHE 0.25 mmol/L 1K IPTG i S HE
IR A TE 33 CHEAEAFRL KD,
7 PR FIR X R AR K SE I, iR 30 CHE
HFEFRE (B 3). B WE.OE RGN E
HHVLIEL 15% SDS-PAGE 4hHr, 45 FE 5L
Hespintor-Kazal 2 @l & & 11 DAL IR A TE X7
TETUET (K 4), 29,5 & A S HE M i 25.83%.
HE—# 1) Western blotting ¥ 1, T EH
A 5 His rapEhiR L AR S S (B 5),

2.3 Hespintor-Kazal EEMAEA AL
EMEEE

W A TR A TS W R AT AR R N )ZE T
Hespintor-Kazal 4 flG & A4 ERE TG H
VRN, GEak R el g, VR R B

7

026 1 B0 0 B — SR AN (] 6A).
SDS-PAGE 4543t /R% Ni* Haifb )5 i m
LM FAAWER, MA L EREN, SR
2 M ali e =9 W b5 B F sc 20 (&
6B), £ SDS-PAGE fill, 2453 HEMAM
AR (K 7). 4 Bradford &,

2 EH R &% %k & 3 K pET-40b(+)/
Hespintor-Kazal BB 1] & &

Fig. 2 Identification of pET-40b(+)/Hespinto-Kazal
by enzyme digestion. M1: A-Hind III digest; 1: pET-
40b(+)/Hespintor-Kazal; 2—-4: pET-40b(+)/Hespintor-
Kazal digested with BamH I and Hind III; 5: PCR
products of Hespintor-Kazal; 6: pET-40b(+) digested
with BamH I and Hind III; M2: DL2 000 DNA marker.

kDa

55
43

34

3 FESBEX Hespintor-Kazal EHAMAER X
bey=—=g: A

Fig. 3 Effect of induced temperature on the expression
of Hespintor recombinant protein. 1: Rosetta (DE3)
induced; 2: Rosetta(DE3)/pET-40b(+) induced; M:
PageRular prestained protein ladder; 3: Rosetta(DE3)/
pET-40b(+)/Hespintor-Kazal non-induced; 4-7: Rosetta
(DE3)/pET-40b(+)/Hespintor-Kazal induced with
different temperature (24 ‘C, 27 °C, 30 'C, 33 C).
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A
kDa M 1 2 3
72— -
ey - - Hespintor
43— g (42 kDa)
34—
=

4 FEEYARRYARRIES

kDa M 1 2 3 4

72—

43— —_— Hespintor
S 8 — (42 kDa)

34— : =

Fig. 4 Solubility analysis of crude extracts from induced Rosetta(DE3). (A) M: PageRular prestained protein ladder;
1: inclusion body of Rosetta(DE3)/pET-40b(+)/Hespintor-Kazal; 2: periplasm parts of Rosetta(DE3)/pET-40b(+)/
Hespintor-Kazal; 3: supernatant of Rosetta(DE3)/pET-40b(+)/Hespintor-Kazal. (B) 1: Rosetta(DE3)/pET-40b(+)
induced; 2: Rosetta(DE3)/pET-40b(+)/Hespintor-Kazal non-induced; 3: inclusion body of Rosetta(DE3)/pET-40b(+)/
Hespintor-Kazal sloved in 8 mol/L urea; 4: inclusion body of Rosetta(DE3)/pET-40b(+)/Hespintor-Kazal.

1 2 3 4 5 M kDa
—72

- —55

43

o ‘- ﬁé‘szpintor

5 Hespintor-Kazal E4EEE&E BB Western
blotting ¥ &

Fig. 5 Identification of purified Hespintor recombinant
protein by Western blotting. M: PageRular prestained
protein ladder; 1: Rosetta(DE3)/pET-40b(+)/
Hespintor-Kazal non-induced; 2: Rosetta(DE3)/
pET-40b(+) induced; 3-5: Rosetta(DE3)/pET-40b(+)/
Hespintor-Kazal induced with different IPTG concentration
(0.25,0.50, 0.75 mmol/L).

afifb B W EE R 193.678 pg/mL, RI&THiER
FE IR TH IR 488 A B 5 NPT B Q AR B Al
Ja Al 3815 0.77 mg Hespintor-Kazal H 4@l &
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E
JRE B (Trypsin)f] 7K fi# BAPNA 4 Rl

0 1) 2 H e - L -4 22 I8 FIR 55 €6 I X il L 2R e
RS IR A B BTEML RGP A 1
R T T R 0 SRR P TR KA
JEE AN REAK Al A SO0 i R e, o v AT S G
o, HBRERY, MEEOKEN LT,
Hespintor-Kazal i 28 @il G 8 11 % B A 11 16 %) 417
HilFR Wz b, HEATER 38.74 mg/mL
I, JBRER P AR I R IK 2] 91.57%. Ml AL,
Hespintor-Kazal 541 @il & & 10 2R 11 i HLAT
BB ARAE R, JF B i e 2250 R R G
% (K&l 8),
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B mAU ¢t (min)
509 —UV_280 nm

40

30

207 Hespintor /‘\

10 ‘ /\
0 S AV

0.0051.01.520253.03540455.05560657.07.58085909510.0
¢t (min)

6 Ni*"#E(A)F1 Q #E(B)4l £ Hespintor-Kazal E4H 5 & & A B LA B 2%

Fig. 6 Elution curve of Hespintor recombinant protein from Ni*" column(A) and Q column(B).

kDa M 1 2 100¢
X
= £ Al
- E 60}
- E 40+
55— W S £
43 “ Hespintor g 20F
——— — (42 kDa) =
34— 0 10 20 30 40 50
4 Hespintor concentration (mg/mL)
.

8 4fi{LAY Hespintor-Kazal EEMAEQNEE
B B & 14 B H0 1 4 A
7 Ni¥H R Q M4k Hespintor-Kazal EHFEE Fig. 8  Inhibitory activity of purified Hespintor
ZE 19 SDS-PAGE 447 recombinant protein on trypsin.
Fig. 7 SDS-PAGE analysis of purified Hespintor
recombinant protein from Ni*" column and Q column.

M: PageRuler prestained protein ladder; 1: purified 3 Tﬂ—‘v&
Hespintor recombinant protein from Ni*" column; 2:
P ) 3
purified Hespintor recombinant protein from Q column. CAPFFR D], i 40 i A i 8 e
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fit ECM M BEIBE R RE ) 5 HA= 2% | A5 R ) % 1)
i S A Sl R T I o = i W i
P00 (E 5 B B0 A LR 2 1 T
TEMRIE AW P, uPA &5 H CBEEAE A,
BN g i Ieg Jey B 1 /B I Ak 5% 7% 1 BR
HAPIR . REWIEZA 2R _E R E S
{ELf5z B 12 Y O 125 30 2 LU 8% 1 Al s
I, T uPA JKF-BLENRE AT R G T IR i —
T RO

SERPIN (Serine proteinase inhibitor) Jf&—
H o2 R RGP R, R eI )T
GIFFEFN =42ty , HETIHZE 18 M ER IR
FURF W, HP Ll Kazal % SERPIN #ifi] uPA
0V R b B A R LA I A I A e
Kazal 7 SERPIN J& TR N R R 2 —, H
BB 22 R /NGy F 22 Bk, e 2 B 53 5 A
JIer R 240 1 A A A 2R B s M, DT Bk R
JPR F S AR FE S R,
Hespintor H A7 5 & & A )G KL K 2 (Esophageal
cancer related gene 2, ECRG2) & & [A] J& )
serpin JEARZEY . f T ECRG2 HATHI 6 ed 4
L3 5 R R SEAE, B4R R
Hespintor 1] fig FLAT [R1RE 4947 Mg gy 1120221

AWFFEH Hespintor % 3% 2 5% 2k 8K
pET-40b(+)"*', KM IPTG /55 Hespintor-Kazal
fill 5 bR 25 2 11 IR B3R 15 o pET-40b(+) A% K ik
BEREAANBER A —2&A T B8+,
ARG E AR T7 RNA RAEMIRS], T7
RNA RGN SRACR LRI A RNA RS
M 5 f%, RERS SR % mRNA, JFRERE
AR A E#EH DsbeTag, His Tag
M S Tag, HSFEIEA 35 kDa b E X HEY
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RS0 B A i s AR /N R R
ST H A& RIS B9 His-Tag A it— 4k
ML T S B SR AL, T HL 35 22 ) A 5 I
i (Thrombin) % # ¥ (Enterokinase) 1)
B, EFaifb RS EaBRD . S
MR mMAMNREARKIVELZRE, KR
JE . 5 SRR IPTG W B H AR AT Gl
=& Z A EER, BCRHIESSR %R
AT, BRE, AN A X E A
FEA M RIZETCRH B, A58 &
B, B IPTG WEEREZ 0.1 mmol/L, #17
16 CAGIRET, AhARAT R 8 T4 8 T
e g s R AR, TR REEERER
Pk, ROCR A A R R AR TR
FTERRIE

TE 3R (oAb S Pk R b, o SR NiP R
FIFERZNT, FRAFMBER & oy h—1g; 25
f) SDS-PAGE Zr#r i Bl A58 1 4571, B4R
M4 42 kDa WEEFI 554, B —EASKW =
25k 50 kDa, TEZEALHT A H IR I I I A H B
ST, ZRER S SEAEN S T
AR R, HAEEAE AN Rk LR
T, AR RE R T AL 1 M R T S R
LM AR, SRR E A @
TREE M FEHLR S IE 8. SDS-PAGE 7 #r 4 i %
B, NHE R ERE SRR S A T AL
1, BRI NI F 28R ) His AR2s 06 0 A
BEVRA, B A B AR T NP
FEXT His AREEHYSEAT 200 RS Lk 4,
PR 500 mmol/L BRI $E P M Ni> k1 b i
VEME, DME T R4k Faidh . BT s 2
EAEMBEE®R S pl o 7.12, FTAHZ N pH



BiE S/EAANLSREOBINGIET Hespintor RZRFRX . SGERIEEEE 1615

8.0,

BOEFE Q HEMEATIA B T SZZ T, ek

7 R B — 2 R B A .

AR T Hespintor-Kazal JFAZ ik

R, IFRBAMEAMEEND, ZFEWE
BB R A ik . T — 2P A
FE1%% Hespintor-Kazal 5 21 @& 26 (M ) 4lifb 2 1
T B AR P AT M 1 P AR
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