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Abstract: Objective To isolate and purify the cocoonase inhibito of Bombyx Batryticatusr (Jiangcan, JCCI), and study its
anti-tumor activity of SMCC-7721 liver cancer cells in vitro and in vivo. Methods JCCI was purified from the 85% ammonium
sulfate precipitate of the crude protein extract of Bombyx Batryticatus by affinity chromatography with silkworm cocoonase as
ligand, Sephadex G-50 gel filtration chromatography, and Superdex 75 FPLC. The JCCI N-terminal amino acid sequence was
determined by Edman degradation method. MTT method and tumor-bearing nude mouse model were used to detect the inhibiting
effect of JCCI on the proliferation and growth of SMCC-7721 in vivo and in vitro. Results The molecular weight of JCCI was 13
973.63 Daltons, and the first 10 amino acid sequence of its N-terminal was VRNKRQSNDD. JCCI was a non-competitive cocoonase
inhibitor, with an average Km of 76.50 and a molar inhibition ratio of 1 : 1. JCCI could significantly inhibit the proliferation of
SMCC-7721 in vitro and the tumor growth of tumor-bearing nude mice in vivo. The 1Cso was 260.52 pg/mL after 24 h administration
in vitro, and the inhibition rate was linearly related to the dose of JCCI. Conclusion JCCI was a serine protease inhibitor with
anti-tumor activity purified from Bombyx Batryticatus for the first time.
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Table 1 Isolation of JCCI crude protein by salt fractionation with (NH4)2SO4 and determination of its inhibitory activity

Yoy A E=/mg S 73/ FLAM S /3/(U mg™Y) A %
250% i B EUTIE D) 275.68 57.83 0.21 13.78
550 B EUTIE DY) 491.45 713.43 1.45 2457
850t B EUTIE D) 442.79 917.39 2.07 22.14
SRR ETIEY) 1209.92 1 688.65 1.40 60.50
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B-SDS-PAGE (Lane M, molecular weight markers; Lane 1-4, JCCI
crude protein; Lanes 5, 6: affinity chromatography; Lane 7: gel
filtration chromatography; Lane 8: FPLC) C-FPLC D-
Time-of-flight mass spectrometry
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Fig 1 Separation, purification, electrophoresis and mass
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Table 2 Purification steps of JCCI
aifh iR FE A &/mg S 711U i 77 ECEE 1% ELA1E 731U mg )
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SRR 29.29 563.58 90.67 19.24
Sephadex G-50 #it i it 1 4 21.38 541.33 87.09 25.32
FPLC 19.91 536.18 86.26 26.93
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( NP_001040294.1) . — M ¥ H& K KM EH
(XP_028028609.1). — T BFFFF2 & H &%
FJR, 2 4 FAEX DT REAR, NEFRMES.
AT 2B A T B AL H JCCI & B kakaE,
F4E NP_001040294.1 #fEll i) JCCI [ & KA EE IR 7
5115 cDNA Fifid 7511 WL 2.
3.4 JCCI MAmMFEEMIEHER SshhZE o
N 3-A s, 168 5 nmol/L ¥4 S ) R4
%1, JCCI £ 0~5.00 nmol/L Sy o i 10 1) 375 2%
PEREOG, —HYIRMEIHILLL N 101, FEm]

k%m0 1.71.

WA 3-B fas, 3 JCCIKRE (0. 2.00. 3.00
nmol/L) J B A 5 1) K {BLAHIE , 43 7128 76.76.76.40
76.35, M Vimax {8 U BE JCCI & BN R, 735
9 46,50, 27.76. 18.53 H.fii. Ft, JCCl FIFH
Pt P = 5 S PR 7)o
3.5 JCCI Xf SMCC-7721 #RA{ARsME TN HI1E

SMCC-7721 4Nk EEE K 24 h J545 24, 452
36 h Jg MTT &Il & 457770 Aso. K 4 7R, JCCI
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%3 JCCI BN ixE £E5FF] BLASTp HBINEMRZELERCE (E 8 0~100)
Table 3 BLASTp similarity of the JCCI N-terminal amino acid sequence (E value 0—100)

FxT B4R S5 Ef4 HAAEE /% 3

Query Bombyx Batryticatus 100.0 0 100.00 1 VRNKRQSNDD 10
XP_028028609.1 Bombyx mandarina 354 0.53 100.00 21 VRNKRQSNDD 30
NP_001040294.1 Bombyx mori 354 0.55 100.00 21 VRNKRQSNDD 30
0YU82547.1 Flavobacterium sp. BFFFF2 32.0 8.90 100.00 114 VRNKRQSND 122
XP_017783957.1 Nicrophorus vespilloides 29.9 50.00 88.89 23 IRNKRQSND 31
KAF2887618.1 Ignelater luminosus 29.9 51.00 88.89 96 RNKRQANDD 104
XP_028400913.1 Dendronephthya gigantea 29.1 98.00 100.00 636 NKRQSNDD 643

gta agg aac aag cgt cag feg aat gat gat gat gac gttt ctc gat gac
Vv R N K R Q S N D D D D \ L D D
cge tat gegc  tgg  gag ctt acc  acc  cgg ot cca agg cag i cct  ggg
R Y G W E L T T R P P R Q F P G
caa gga it ttc ccc ggt cta ttc  cecc gge cag ggt cag ftc  cca  gga
Q G F F p G L F P G Q G Q F P G
caa cag caa cgt tta act acg act cgg get  ccc  aac  aat  ctg  gge  acc
Q Q Q R L T T T R A P N N L G T
acc aca atg tcg cct gea att  caa caa tge  att  cgt agc tgc  cca  gta
T T M S P A | Q Q C I R S C P \Y

acc gct gag  tac aat cca att tgt  ggc  act gat aat ata  act  tac aat

aac cet  gga  agg g acg tgt gct  cag  geg  tgt gga  alc  aat  glc age

gt  ctc  cga tec etg et tge  cec  act get  aca  caa  get  ccl acc  age
A% L R S L P C P T A T Q A P T S

2 JCCl MEREBLF5I R cDNA %A3F7
Fig. 2 JCCI amino acid sequence and its cDNA coding sequence

A JCCT/(pmol L) B
-1 0 1 2 3 4 5 6 7 8
120 T T T T T T T T ] 251
1004 )
~ 20
S 804 = V0
E \ & 'Vg
5 T 154 v
pustt 60
= \ g
(S 404 \ L‘DE 101
20 ; S,
2 X
0 \;_l § 54
. ool
-0+ I
-14 0 14 28 42 56 70 84 98 112 0 10 20 30 40 50
JCCl/ug BApPNA/(X 107 mol L.1)

v0-5.00 nmol L1 H5fF  v2-5.00 nmol L1 HEFAT 2.00 nmol -1 JCCI v3-5.00 nmol L1 & Ha A1 3.00 nmol .71 JCCI
v0-5.00 nmol L% cocoonase  v2-5.00 nmol L.t cocoonase + 2.00 nmol L. JCCI  v3-5.00 nmol L.~* cocoonase + 3.00 nmol L.~ JCCI

E 3 JCCI MREAEEEHIINFIEEREN (A) 53AHESH (B)

Fig. 3 Detection and kinetic analysis of the inhibitory activity of JCCI on silkworm cocoonase (A) and kinetic analysis (B)
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% 4 JCCI 3t SMCC-7721 4 B fA 5 18 58 w9 400 Il 1% A
(x+s,n=3)

Table 4 Inhibitory effect of JCCI on the in vitro
proliferation of SMCC-7721 cells (x +s ,n=3)

%5 JCCIXf SMCC-7721 o183 45 5o P Je For &= AN g Al 15 4 Y
#I0 (x+s,n=6)

Table 5 Tumor inhibition rate of JCCI on SMCC-7721 cells in
tumor-bearing mice and the spleen coefficient (x +s,n=6)

Al FIE/(ug.mL™?) Adgo I 2/%

o He 0 0.697+0.017

JCCI 100 0.53140.034™ 24
250 0.38940.029™ 44
500 0.19540.025™ 72

XA R "P<0.01
**P < 0.01 vs control group
24 36 h J5 1 ICs0 2/ 260.52 pg/mL.

4 74 500 pg/mL JCCI 452 36 h [NAMIEZS .
ICCI 4424 2L 4 L s B T AL >, 40 A 1 4
APRTTRTRS, B0 R, AECE S0 AR E R
D, REAIMETFEAET . TR B2 40 A5 T
AIEH, iR K R

A-%T B-JCCI 4b3H
A-control B-JCCI treatment

4 JCCI Xf SMCC-7721 #HAE%E 5 MR ZSRIEZM (X 100)
Fig4 Influence of JCCI on SMCC-7721 cell shape (<100)
3.6 JCCI Xf SMCC-7721 #BAf{A R 18 5a N %1 1E B

DA 5-Fu A FHMEXT G258, LU sc 77 42y,
JCCI %} SMCC-7721 # Ay A= K 5omi 45 LK 5.
JCCI figtig W R ] SMCC-7721 A4 K,
P vE Pk 2P R . 5XTRRAAM L, JCCI
IR A A R 22 B A, (R G 22 e 35 1, OCC
R ZE N B 2 T R R N v T R
4H. JCCI th#IE4 S 5-Fu AM LR R LB E 2R,
{H JCCI =l EH R R E T 5-Fu 4. JCCI
BB RR R AT He i 2 R AN R
4 it

fEEAEPEIGK ERARER 2R DR,
RIS PR AT HUE A 5 S R 1
KERHLZ —, FFAMR “RZ” FumElE R
RS, JEEEDUMR YRR S AL A
W27, A SR AR HU R It B AT

wn U e e A
(mg kg1 (mg g™
papitst 0 0.38+0.19 0 5.27
5-Fu 20.0 0.29+0.16" 23.68 5.18
JCCI 12.5 0.35+0.14 9.68 5.36
25.0 0.27+£0.11" 31.43 5.63

50.0 0.234+0.09"% 55.56" 5.44

ExIIRALH: "P<0.05: SMAMEAMALLE: *P<0.05
P < 0.05 vs control group  #P < 0.05 vs positive drug group
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2203 M, WY JCCI XF SMCC-7721 4R A «
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FS 53 U ) — b 22 S R B I —V e, 446 JCCI
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H AN ¥ 5~10 N 7 71 2 HARFE
PERRZE 31 AR N BLASTp FE KR nr s 1
(P RIJEPE LRSS A R G R B M, ICCI 5—F K A
W% A BT RT AR (NP_001040294.1) = [A]VE
NP_001040294.1 ff] 21~30 fi@&m/%15 JCCI
(1) 1~10 {7 7 %1 52 4= A0 A« #R4E Suetsugu SF26I%} 5K
A ARFE K cDNA P45 5, NP_001040294.1
KA 148 DNEFEIRTRIL G 21 7 2 S Rk 5
FHETHE AR 7 F S JCCI 1 AT I a5 i
W IR 437 i s 5E A AR R, 4978 13 973.63. Hi
I3 JCCI £ % NP_001040294.1 2 [ Hk 2 T N
Uiig 20 /NS Ik R R ik 1 — o 22 S R B AR R, 1%
PO 128 NI RAL, SFHLAUN 8.01. AW
FNF 2B o B2kt ICCI & i ki .
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