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Preparation and fibrinolytic activity evaluation of thrombolytic enzyme
AprE9912D from Douchi

ZHANG Xiu, TAN Zheng-huai, MA Miao-miao, LI Xiao-yuan, ZHOU Xue
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Abstract: Objective To study safety and thrombolytic effect of Douchi thrombolytic enzyme produced by genetic engineering
technology. Methods A candidate strain with fibrinolytic activity was isolated and obtained from Douchi by casein plate. AprE9912D
gene of the candidate strain was expressed in Escherichia coli BL21 (DE3) - pDE1 to produce the recombinant protein AprE9912D
by genetic engineering technology. This protein was purified by Ni-NTA column and dialysis, the fibrin plate and dissolution of the
mixed thrombus were using for observing the thrombolytic effect in vitro; The rat arteriovenous shunt thrombosis model in vivo was
used for efficacy evaluation. At the same time, the safety was evaluated preliminarily. Results The strain with fibrinolytic activity
from screening was Bacillus velezensis 9912D by molecular identification. Sequence analysis indicated that the open reading
framework of AprE9912D gene had 382 amino acids, and belonged to a S8 family Alkaline serine protease; three-dimensional structure
of AprE9912D protein was predicted by SWISS-MODEL. The protein molecular weight of AprE9912D fibrinolytic enzyme was
36 000 after purification by Ni-NTA column. Fibrinolytic activity of AprE9912D enzyme in vitro was 442.6 kU/mg; 2.0 kU/mL
AprE9912D fibrinolytic enzyme could dissolve mixed thrombus effectively, and the thrombolytic ratio was 40.0%. In vivo, 4.0 kU/kg
AprE9912D fibrinolytic enzyme could significantly inhibit thrombosis in the rat arteriovenous shunt thrombosis model, the inhibition
ratio was 32.9%. In vitro, the hemolysis test showed that when the concentration of the AprE9912D fibrinolytic enzyme was 93.0
U/mL, the hemolysis ratio was 3.33%. The median lethal dose (LDso) of the AprE9912D fibrinolytic enzyme was greater than 102.6
kU/kg by iv. Conclusion The AprE9912D fibrinolytic enzyme has stronger activity and higher safety. It would have broad prospects
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for further development.
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WG, 4R WK 1-a.

KA R 20 DNA $RHGA A SR B % b
PREE[RIZH DNA, R85k R &S (PCR) 4
WEIE IR 16S rRNA FERA recA #:I[K, S-30
(5°-GTGATCGCAG-3") H— 5| TNy 1 £
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fibrinolytic enzyme on the fibrin plate

1 FRFEESH
Fig. 1 Fibrinolytic activity assay

*1 EEERRRASIHFY

Table 1 Primers used for gene amplification

| EILVEZA S 5155
16S rRNA 27-F 5'-GAGTTTGATCCTGGCTCAG-3’
1527-R 5'-AGAAAGGAGGTGATCCAGCC-3
recA recA-F 5 -TGAGTGATGATCGTCAGGCAGCCTAG-3’
recA-R 5°-CYTBTGATAAGARTACCAWGMACCGC-3’
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(pDE1 F ki) 722-2-pDE1  5-TTACTGAGCTGCCGCCTGTAC-3’

K514 27-F 1 1527-R 718 168 rRNA 3£ A,
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JE 35 MEH; LK 72.0 ‘C. 10 min. K5I
recA-F 1 recA-R §" 3 recAd FEK, fELL R4 Kt
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Fig.2 Prediction of conserved domain of AprE9912D (ORF) protein
AprE9912D VRGKKVWISLLFALALTFTMAFGSTSPAQAAGKSNGEKKY IVGFKQTMSTMSAAKKKDVI 60
Aprgs5-41 MRGKKVWISLLFALALTFTMAFGSTSPAQAAGKSNGEKKY IVGFKQTMSTMSAAKKKDV I
DFE MRGKKVWISLLFALALTFTMAFGSTSPAQAAGKSNGEKKY IVGFKQTMSTMSAAKKKDV I
AprEBS2 MRGKKVWISLLFALALTFTMAFGSTTSAQAAGKSNGEKKY IVGFKQTMSTMSAAKKKDV I
subtilisin BPN”  MRGKKVWISLLFALALIFTMAFGSTSSAQAAGKSNGEKKY IVGFKQTMSTMSAAKKKDV I
subtilisin E MRSKKLWISLLFALTLIFTMAF-SNMSVQAAGKSSTEKKY IVGFKQTMSAMSSAKKKDV I
nattokinase MRSKKLWISLLFALTLIFTMAF-SNMSAQAAGKSSTEKKY IVGFKQTMSAMSSAKKKDV I
ISP-SW5 M NGEMHLI

: Lok ok

AprE9912D SEKGGKVQKQFKYVDAASATLNEKAVKELKKDPSVAYVEEDHVAQAYAQSVPYGVSQIKA 120
AprE5-41 SEKGGKVQKQFKYVDAASATLNEKAVKELKKDPSVAYVEEDHVAQAYAQSVPYGVSQIKA
DFE SEKGGKVQKQFKYVDAASATLNEKAVKELKKDPSVAYVEEDHVAQAYAQSVPYGVSQIKA
AprEBS2 SEKGGKVEKQFKYVDAASATLNEKAVKELKKDPSVAYVEEDHVAQAYAQSVPYGVSQIKA
subtilisin BPN”  SEKGGKVQKQFKYVDAASATLNEKAVKELKKDPSVAYVEEDHVAHAYAQSVPYGVSQIKA
subtilisin E SEKGGKVQKQFKYVNAAAATLDEKAVKELKKDPSVAYVEEDHTAHEYAQSVPYGISQIKA
nattokinase SEKGGKVQKQFKYVNAAAATLDEKAVKELKKDPSVAYVEEDHTAHEYAQSVPYGISQIKA
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Fig.3 Amino acid sequence alignment of AprE9912D (ORF) with homologous proteins

PYVTDEQIME——VNELPEGIKVIKA
kDo L pk ok ke
PALHSQGFTGSNVKVAVIDSGIDSSHPDLK-—VAGGASMVPSE———TNPFQDNNSHGTHV
PALHSQGFTGSNVKVAVIDSGIDSSHPDLK—VAGGASMVPSE——TNPFQDNNSHGTHV
PALHSQGFTGSNVKVAVIDSGIDSSHPDLK—VAGGASMVPSE——TNPFQDNNSHGTHV
PALHSQGFTGSNVKVAVIDSGIDSSHPDLK—VAGGASMVPSE——TNPFQDNNSHGTHV
PALHSQGYTGSNVKVAVIDSGIDSSHPDLK—VAGGASMVPSE——TNPFQDNNSHGTHV
PALHSQGYTGSNVKVAVIDSGIDSSHPDLN——VRGGASFVPSE—TNPYQDGSSHGTHV
PALHSQGYTGSNVKVAVIDSGIDSSHPDLN——VRGGASFVPSE——TNPYQDGSSHGTHV
PELWAKGFKGKDIKIAVLDTGCDINHPDLKDRIVGGKNFTDDDGGKEDA ISDYNGHGTHV
Kok ocoke ko okokkokok ok selioks o oskek L L Lok skekdolok
AGTVAALNNSVGVLGVAPSASLYAVKVLGA-DGSGQYSWIINGIEWATANNMDVINMSLG
AGTVAALNNSVGVLGVAPSASLYAVKVLGA-DGSGQYSWIINGIEWATANNMDVINMSLG
AGTVAALNNSVGVLGVAPSASLYAVKVLGA-DGSGQYSWIINGIEWATANNMDVINMSLG
AGTVAALNNSVGVLGVAPSASLYAVKVLGA-DGSGQYSWIINGIEWATANNMDVINMSLG
AGTVAALNNSIGVLGVAPSASLYAVKVLGA-DGSGQYSWIINGIEWATANNMDVINMSLG
AGTIAALNNSIGVLGVSPSASLYAVKVLDS—-TGSGQYSWIINGIEWATSNNMDVINMSLG
AGTIAALNNSIGVLGVAPSASLYAVKVLDS—-TGSGQYSWIINGIEWATSNNMDVINMSLG
SGTIAANDSNGGISGVAPEASLLIVKVLGGANGSGKYEWI INGINYAVEQKADIISMSLG
shekrdek o, skr ek delok ook, | skelok Dk leiolelok s ks 1 sk ook, selekek
GPSGSAALKAAVDKAVSSGIVVVAAAGNEGTSGG-SSTVGYPGKYPSVIAVGAVNSSNQR
GPSGSAALKAAVDKAVSSGIVVVAAAGNEGTSGG-SSTVGYPGKYPSVIAVGAVNSSNQR
GPSGSAALKAAVDKAVASGIVVVAAAGNEGTSGS-SSTVGYPGKYPSVIAVGAVNSSNQR
GPSGSAALKAAVDKAVASGVVVVAAAGNEGTSGG-SSTVGYPGKYPSVIAVGAVNSSNQR
GPSGSAALKAAVDKAVASGVVVVAAAGNEGTSGS-SSTVGYPGKYPSVIAVGAVDSSNQR
GPTGSTALKTVVDKAVSSGIVVAAAAGNEGSSGS-TSTVGYPAKYPSTTAVGAVNSSNQR
GPTGSTALKTVVDKAVSSGIVVAAAAGNEGSSGS-TSTVGYPAKYPSTTAVGAVNSSNQR
GPSDVPELKEAVENAVKSGVLVVCAAGNEGDGDERTEELSYPAAYNEVIAVGSVSIARKS

kki,oL kK okyooskek ckekr ok kskekokksk || ook sk skekekek ok

ASFSSVGSELDVMAPGVSIQSTLPGNKYGAYNGTSMASPHVAGAAALT ——————————— L
ASFSSVGSELDVMAPGVSIQSTLPGNKYGAYNGTSMASPHVAGAAALT —————————— L
ASFSSVGSELDVMAPGVSIQSTLPGNKYGAYNGTSMASPHVAGAAALT —————————— L
ASFSSVGSELDVMAPGVSIQSTLPGNKYGAYNGTSMASPHVAGAAALT —————————— L
ASFSSVGPELDVMAPGVSIQSTLPGNKYGAYNGTSMASPHVAGAAALT —————————— L
ASFSSAGSELDVMAPGVSIQSTLPGGTYGAYNGTSMATPHVAGAAALT —————————— L
ASFSSVGSELDVMAPGVSIQSTLPGGTYGAYNGTSMATPHVAGAAALT —————————— L

SEFSNANKE IDLVAPGENTLSTLPNHKYGKLTGTSMAAPHVSGALALTKGLEQDAFQRTL
ook, ckoskn sk sk skekskek,skek | slekeskelok s selok s skek skekek *
SKHPNWTNTQVRS—-SLENTTTKLGDAFYYGKG———LINVQAAAQ——
SKHPNWTNTQVRS—-SLENTTTKLGDAFYYGKG———LINVQAAAQ————
SKHPNWTNTQVRS—-SLENTTTKLGDAFYYGKG———LINVQAAAQ————
SKHPNWTNTQVRS—-SLENTTTKLGDAFYYGKG———LINVQAAAQ————
SKHPNWTNTQVRS—-SLENTTTKLGDSFYYGKG———LINVQAAAQ————
SKHPTWTNAQVRD-RLESTATYLGNSFYYGKG———LINVQAAAQ———
SKHPTWTNAQVRD-RLESTATYLGNSFYYGKG———LINVQAAAQ————
SEAEVYAQLVRRTLPLDIAKTLAGNGFLYLDAPEVLMERAEQAQLLSF

*: Lok ko0 ok kr ok ok *:: ek

2

3 AprE9912D (ORF) SEERF5IEREE XS

180

240

300
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P4 99.74%, Y DFE [FIEMER 99.21%, 59T
fitg [F) PR N 85.86%, 5 subtilisin E [FJEPE A
85.08%, 5 subtilisin BPN’[F YN 97.12%. 1§
SWISS-MODEL [Aif4% AprE9912D %[ 3D fit
B, SR 4.

4 AprE9912D (ORF) EH 3D &3
Fig. 4 Three-dimensional structure model of AprE9912D
(ORF) protein
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HEALADIRERAE: AR 73 i & K2 2
27 000~29 000013141,

2.3 AprE9912D FABEE RS RIA

R 1-5™ 2% S R ELZZ R, K Pro490 Al
722-2 G R B SR 2 A B AL B S IR R
KT AprE9912D FEHBHATY Y, ¥ 3G % AF R
AprE9912D 3:[X (ORF), S W% 1. ¥4 1.1
kb & Trelief50-pClone007-AprE9912D £ #41k,
To PRk, Y. PCR ¥ 4NEF B I
J¥F1 NCBI BLAST X 73 #7 Jo % e B2 4k 12
% 1E#.

K 4R JfoRL DNA $BGR 7 & $2 B H b
pClone007 fFiki. 1§ Pro490-pDE1 il 722-2-pDE1
Sy H R, SIESIRNE 1. HIFBRE
alifk Je 4 N KM AT R BL21 (DE3) pDE1, KA #k
SLALBRELAL AN BURL . KA BL21 (DE3) pDEI-
AprE9912D HH AL T 4P & Kan fifiik . PCR ¥~

1 N A B IR NCBIBLAST Ext 20 # Jim % 58
FEHEA TR L. AprE9912D L1 R R 45
AT FIRAEGARE, R T7 B3T3 sh&iA, 6*His
PRETHRIERIEE A . EHRKBIFE BL21 (DE3)

pDE1-AprE9912D # K, tnl&l 5, 3/1§ AprE9912D

FE DA RAK R R -

T7 promoter AprE9912D T7 terminator
HHE
1 G6*His 1500

100 bp

5 pDE1 ik AprE99I2D AR FMER
Fig. 5 Structure of AprE9912D fibrinolytic enzyme gene in
pDE1 vector

B B 1 V% K AT # BL21 (DE3) -pDEI-
AprE9912D L iEALAIY REE TR, WK ELE 600
nm ARG EETE R 0.6~0.8 I, ¥ 0.6 mmol/L
IPTG, 20 CiES85% 20 hi31516, Uik, H
PBS ZZ A R E A 3 k. SR 40T & A BB
FIGSRHCE AR, — iR BaA 7 b 2
Y ELIR{A . SDS-PAGE HEIK 4T AT 85 (A K AL i
B AN I E, WK 6.

2.4 AprE9912D HFAZERH4HEEM

454 NI-NTA K, XF “2.37 WA 73k 581
BRI 1, AT R, AbRENTE S
PEO4IT-81 0 ZE LRI 7, 4 SDS-PAGE Hiyk 73 Hr
AprE9912D 4R g IAH XS 73+ i &4 36 000, 4nE]

M 1 2 3
100 000 ey &
70 000

55000
40 000

35,000 S 18

M-S 1-FSRIER, dEEARI M EER
2-E PR SE, MEEARI Y iR 3- EIERE Ni-
NTA HEALERFEERA  #ihRRAM Y, EEMAX
T A 36 000

M-protein molecular weight markers 1-the supernatants of the
whole cell lysate after induction 2-the pellets of the whole cell
lysate after induction 3-the soluble fraction of the supernatants
after Ni-NTA purification the arrow indicates the purification
product and protein molecular weight is 36 000

B 6 SDS-PAGE Ejk4
Fig. 6 SDS-PAGE analysis
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NI-NTA # _ - —
ffm*

2 Yoy |
%“151959 sy et dng,;.

%HS&V V1
ESRE 7~

8 V =
B 0)>(E%9 v &

SN AL

L XX

IEPN L] \T{QEE Vi 4 EIIS s '_-! B 6 S W7
P 1 :
@@'—————9 ¥ e

@@ Iy AL .@

W2

W 1: 8.0mol/L JR%, 100.0 mmol/LNaH,POy4, 10.0 mmol/L Tris, pH 8.0, H T i K 2: 300.0 mmol/LNaCl, 50.0 mmol/L NaH,PO4,
10.0 mmol/L Tris, pH 8.0, FTVMAIIEEA: W 3: ¥R 1 1A 10.0~200.0 mmol/L WKW, F-TRAESM Rk HINE A K 4:
W 2 AN 10.0~200.0 mmol/L BRI, HIT-HEESEME rl v A B ISR B W 5: SRt mA L ™). L8R RABEH K (3.0 mmol/L)
i L-EATIRBEEHBE (0.3 mmol/L), 3 L BEM LA 6.0 mol/L JRZ, 100.0 mmol/L NaH,PO4, 10.0 mmol/L Tris, 5.0%H . 1.0%HZ &, pH
8.0, BRIRZIKFEZHLIEEIN (4.01 2.05 1.05 0.5, Omol/L) 4, FARMAMRFFALL, 7E4 CHAF NG 12h B, EHHF] (S0mL:1L),
HATHIERABINERYE: 0 6: BT MALIL 1, 3 L M1 300.0 mmol/L NaCl, 100.0 mmol/L NaH,PO4, 10.0 mmol/L Tris,
pH 8.0, AT HIWEEEN: WK 7. AEMEK

Buffer 1: 8.0 mol/L urea, 100.0 mmol/L NaH,PO4, 10.0 mmol/L Tris, pH 8.0, in order to dissolve the pellets; Buffer 2: 300.0 mmol/L NaCl, 50.0 mmol/L
NaH,POy4, 10.0 mmol/L Tris, pH 8.0, in order to dissolve the soluble fraction; Buffer 3: 10.0—200.0 mmol/L imidazole was added in the buffer 1, in order
to purify target proteins with gradient elution in the pellets; Buffer 4: 10.0—200.0 mmol/L imidazole was added in the buffer 2, in order for purification
of target proteins with gradient elution in the soluble fraction; Buffer 5: purified products, L-reduced glutathione (3.0 mmol/L) and L-oxidized glutathione
(0.3 mmol/L) were added in the dialysis bag. 6.0 mol/L urea, 100.0 mmol/L NaH,POy4, 10.0 mmol/L Tris, 5.0% glycerol, 1.0% glycine were added in the
3 L beaker, pH 8.0, the concentration of urea (4.0, 2.0, 1.0, 0.5, 0 mol/L) decreased gradiently, but other composition remained unchanged. The fluid was
changed every 12 hours in 4 'C. The dialysis ratio was 50 mL : 1 L in order for renaturation of target proteins; Buffer 6: purified products were added in
the dialysis bag; 300.0 mmol/L NaCl, 100.0 mmol/L NaH,POy, 10.0 mmol/L Tris were added in the 3 L beaker pH 8.0, it was used for purification of target

proteins; Buffer 7: physiological saline

7 SBEANSEMHREE

Fig. 7 Flowchart of purification and renaturation

KA YR PP BRI E 2H RSN, AHE 116.0 mg AILER, R4 IR & e 5 S REAL 2 3 4.

TEHERIR N kKU/mg &, FLA 2 B R 1
AprE9912D 1%, 37 CH#E 16 ho LUREEEH
PR, 32 BH BB O/ E AR il 2 v B 2 Sl i
Mo IS AR E (BSA) NbaiER, i Bradford
VEDGE B RS . (ELFAEER PR B R IES A £F
WIS, ATISBERES 718 442.6 kU/mg, 11k 1-b.
AREATHE 2 FOE e A EiE Tt LA
JEAVE G AR . WA LGS A T4 E
RAFVEHRG T, & A TR OE & T %R
Tl SR OIS 7 AR 254 T &I AprE9912D £F
VB R T 2RI, AprE9912D £HiE AL
HARGRT RIS R, 58050 K5
TEFL 22 A A A Dy g [17-1820,

2.5 IBERIBEEMN

2.5.1  ARSNKHE A AR IS SR AP K R
B FiK I 1) % Vi G TR 21 4 VR & AR D) A% 103.0~

XTHRZH . AprE9912D £V Hg2H ARSI 4H . 7255 %
itk B 24T, AprE9912D £FVa B ks 43 7
Sh0 AprE9912D 214, WEE 08 0.5. 1.05 2.0
kU/mL; PR R s 0 R G, N 2.0
kU/mL; R ME A 0.5 mL A FEEEIK,
37 CHE 16h. WIGE5 AR, B4 AR ERELR H
W oK py, FRIERES), BWieE (M) HEARN
M=(Mo—M\)/My, FA My NPTIG AR &=, M,
NFRAR AR . PATIREE 3 k. SRR,
AprE9912D 14 2.0 kU/mL 7] B EVAMRMLAS, I
RiRGMIEE, ZrEA5H 7R BiRER
40.0%, ZEFRNE 2.

2.5.2 MR ER K S B R AR s S5
“2.5.17 TUASI TR G TAS BV fRAE L, HOiR PSR IE
SCHRH 4.0 kKU/kg 7RI . HUEENE SPF 2 SD K
B (220~260 g), HRYEMAITERINL > BRI, JR
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B ZH AT AprE9912D £FE R4, 43 Sl e & ki 56 IR
Wt 4.0 kU/kg AprE9912D £Fi4TE 4.0 kU/kg 555
BAMEEK. 10min /5, FHBNEHIKSE & 30 F K
55 0% AR, ARAMEER 15 min, HUHIFRLE, 57
HIRR € o 2028, G BB 2 6 om T2 G4 TUE

RIS & o AR (D) A T=(To— Th)/To,
Hodp 7o BBV AR R, T N4 AR T .
SRR MEL, AprE9912D 41 4.0 kU/kg 1] L
VRPN K R Sk S5 B AR T i, IS 2 R0
il 2N 32.9%27-21, g5 IR 3,

=2 AprE9912D HREEAKINERR AN (X£53)
Table 2 Dissolution of mixed thrombus by AprE9912D fibrinolytic enzyme in vitro (X £ S)

4415 WREUmMLY) ke M #/mg AR /%
ARG B R Wi

pagisl — 6 105.8+7.2 972+11.3 8.7+4.4 8.2
PR 1.0 6 111.3£9.3 103.0+£11.0 8.3+6.6 7.5
2.0 6 108.34+9.8 89.54+10.4 18.8+3.8" 17.4
AprE9912D 0.5 6 115.5+8.3 109.5+6.6 6.0+3.0 52
UG 1.0 6 103.7£5.7 98.7£6.9 50+5.6 4.8
2.0 6 106.8+8.1 64.24+12.0"™ 42.7+15.9™ 40.0

x4 R "P<<0.01 *™P<<0.001

*P<0.01 P <0.001 vs control group

3 AprE9912D LA KRRk B I LAY (X £s)

Table 3 Effects of AprE9912D fibrinolytic enzyme on arteriovenous shunt thrombosis in rats (X £ s)

H FE/(kU-kg™) FE R ENDis=¥] 25 /mg A% 5 /mg ) Z6/%
ei) — 8 247.7£10.1 45408 155+1.9 —
PR 4.0 6 242.246.2 43405 11.24+2.0" 27.7
AprE9912D £1 i 4.0 7 240.3+20.5 44408 10.4+2.9% 329

ERERAH . " P<0.01
**P <0.01 vs model group
2.6 REMITY ;A E (LDsyp) >102.6 kU/kg.
2.6.1 FRKESSNRBEREEN  @nkie k. 2.6.2  ARAMAMAER W I E SR Sk

B SESE R EAN, ok I 5 U &
LDso, il He K52 & . 1 Uset iy, H SPF
% 18~22 g EHIMUNGR 20 R, MERERE, FEHL
X AISEER2H . FEAE B ASIK 160 J5, e
53 ) B ERKE S AprE9912D 411 (102.6 kU/kg),
SRS P EA T K. MEHidRA )G 14d
W BRI B D20, Rl 28 7 RAEE 14 KR
ERE, 2 FJERBEELSERIEEY), FRE.
FE B B BEEAERS A R, R A SR
R

U 84 2 = AL 2 R A

INRAESRZ0)E 2 A, RHEBISET AT N
He . b5 s G, i iy R R A L% 3=
BB SRR WK 4. 50, AprE9912D £FA XS
AINRARTT R ESEECE R bR O g, X
HUBRZE R TG 5 Lo AprE9912D £FA -4

2019 FizH L 24 i AS: 36 A v B VR RV Ak 27 245350y —
T I S HE A AR, MK BRI E BB EL, 3% 3
BRERRA4EE A E R, ABEKEE 3 ). RALE
HHER KRR AR 2.0% 2140 M B F R4, B 30
HANIN 2.5 mL ZLAHRER, BENLS A 3 A FEME
. AprE9912D £HIEREAH AP 2H . 7RSSR FR 2%
R, BURRIKFERT AprE9912D 21 1A 7> il 7 in 3
2.5 mL LA B, A B S KA E 5.0 mL; FH
PEZH NN 2.5 mL 280K BRI 2.5 mL A2
EhK. 37 C/KIE 3h, FF 30 min ML I K AL R
o 3h JEUSEE BB, AR 540 nm ARG
(A H, BRI A RIEME = (A px—A wn)/ (A s —
Aw)tH 8. EE 3 IEIMLLE .

23k 3 h WL, 2.0%20 4 i B AE AR AN
AprE9912D £1- ¥ i 2 1 B 5 1A WA S 1 ot
REEI R - AprE9912D 414 il £ K< 52 93.0 U/mL
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<4 AprE9912D FHAEI/MNRAREMEM (XL 5s)
Table 4 Effects of AprE9912D fibrinolytic enzyme on body weight in mice (X £ S)
415 ARUKgD B SR IhiRTie
LRy 425 7d 452 14d
ot HE — Q 5 19.1+14 25.6+1.3 324+£1.6
3 5 20.8+1.6 289+1.5 389422
3 10 19.9+1.7 273422 35.7+3.8
AprE9912D 102.6 Q 5 18.61+0.9 24.6+1.0 31.3%+25
AR 3 5 20.8+1.6 29.340.7 38.1+1.9
3 10 19.6+1.5 27.0+2.6 347141
5 AprE9912D FiREEX/NRATRFIEEAIFND (X £5)
Table 5 Effects of AprE9912D fibrinolytic enzyme on organ index in mice (X £ S)
M AEUKE)  HH SR WA e )
L JH Ji Jits =}
Xt e — Q 5 53403 583+7.6 59%1.2 103%34 122%1.1
a8 5 51%04 4724£32 47%x19 6.7x1.4 144+13
Q8 10 52%0.3 52.7%£8.0 53%1.6 8.5%3.1 133%1.6
AprE9912D 102.6 Q 5 5704 51.1£1.9 7.1%£1.8 10.61+5.8 133%£1.0
AR 3 5 54406 498+50 62+12 74+18  16.1+12
ol 10 5.5+0.5 50.5%£3.6 6715 9.0+45 147+1.8

B, EIEN 3.33%, ZRNE 6. HiHEAMT
5.0%, SHEEFEZSSERR (PN RILH
E 247 briE) A (R EZGH) 2020 FFRHE ST -
27 GitrEk
FraHHREEICLX £ s TEAAFRoR . 2 dHE 2 7 A
K H Student T #6556, N SPSS Gitt 44347 4347,
P<0.05 B g% E .
3 it
H A, IR o VA AR A AN RS 7] R,

g e e A BORKPURYE, SEEE AN
B, FHRITRCRBY. R, IX el & XELL
TR, FELN, WIS, MnEE; R
AR, WIRTShERH i, ™ E & 4 B kA
o PR, XEEZIHEREAAE MR S, P2 EER
VEMELAARSE . R, ARSI ROR . etk
AR 23, A V2 [ A AN 25K w]EE SR K H
PRz
SERMIEER M, BHAENKBEE

# 6 AprE9912D FiAEGR I M AR BIER
Table 6 Hemolysis and coagulation induced by AprE9912D fibrinolytic enzyme in vitro

; by
51 FiE/(U-mL™) RE WIME%
0.5h 1.0h 1.5h 2.0h 25h 3.0h
HEFRER K — - - - - - - - —
AprE9912D £T- 141 0.2 - - - - - - — 0.01
2.0 - - - - - - - 0.23
10.0 - - - - - - - 0.61
20.0 - - - - - - - 0.80
40.0 - - - - - - - 1.25
93.0 - - - - - - - 3.33
ZETRIK — + + + + + + - —

- WAEA: +: A1EA
—:no; +:yes
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SHEWMARR P, HBFEEEM, BT
PRs UTAER, A HRIE o 5 BT E I R AT A
BAE/PARREEAIER, EhTFHESE8ER,
S E MG RS SIS H . A
BF 58 IR OR IS B L3 o i 5 2 A B
9912D [FIFEEA R UF (VAR g 01121, (H RS
T, EEEM MELSZIUE TR RYG T A PR
(1 H 1. D, ASIG e e HL IS R 7 9 1) Bl 1
KA FER TR, R E KmAE BL21
(DE3) -pDE1 i %3k AprE9912D K, ¥ SL2HL T
A8 AR I B A W] DLOK = AR 7= LAV AR TS TR
AprE9912D i H (1), &N A& 7 45 R B oR
AprE9912D F B A EMER . T IMEA R KR
8o WIHEREFE W] AprE9912D B H AU 1E It
HzaWrEs, ¥ wk 7 Bl B g
ZAHE, $EanFLTTRE R AT

IR, ARSIGAE 5 SR SR e A V2 T A
H—resE: o BAEARBCERRAL, XS
AR5 Tl AR =85, Hare A ge szl Tolk ik
KAEF=, HA LB F I bt — 25 i m R
P AR, (S T R4 =, JL
R, Haeirmia frlt—2 5, fFrl e
[l B2 24 (P BRIV I s 70 24 30 A e A it

WIRANIEGT,  REE AR AL By A Rl —
ARGk, DL R 2 M 1)

ZE FRTR, FEARSIGAMEN, i IR R TR
A1) AprE9912D A1V B A N —Fp R SR HT i ke 71
SR TSGR AR AR KT S S IR A
sk, ROR$E S T HIRR R AT & BN 5 HAf
I R b BT AR 25 R G LA, B 4lifk
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