U // B DU S O X SHFEBEEANEHNANARHE 1953

Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn Dec. 25, 2018, 34(12): 1953-1962

DOI: 10.13345/j.cjb.180068 ©2018 Chin J Biotech, All rights reserved

XNXW: #EFL MWEL KEHL TR’

518060
110819

) , 2018, 34(12): 1953-1962.
LiuWL, Jiang YZ, Zhao LQ et al. Research progress of heparinase in the field of medicine. Chin J Biotech, 2018, 34(12): 1953-1962.

W B OHABA—EARBRF I WA EARAR OB AT a-14 B340 % L 2B ARH F W AR ReBs, *
2 HBEAZAYMITEBE (Heparanase) #»= /R 4% & ¥ I & B (Heparinase) BT REZAMITEiEZ A SREEN L
AR, B AT R R B ARG B A R R MR TN, P S RRBAA AT, BANET REAY
I & B @ AR TABRAT X & @ KAE (HSPGS) A RME o, W4 Bmiesgiasr meyuf; REAMITE
B fE 5 % 5 = RA)H A sk b 254185 F % (Low molecular weight heparin, LWMH) Fe#2 k5 F A &
(Ultralow molecular weight heparin, ULMWH) 7 & &) 5l ; BAZAMIT R B AT AR LA M FEAMBRG EE
LR FERET RAR A M T A Bl b R R R AT R AP

W EE, WMEET, ALY, Ko TEiE, By THE

Resear ch progress of heparinasein the field of medicine
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Abstract: Heparinases can produce biologically active oligosaccharides by specifically cleaving the a-(1,4) glycosidic linkages
of heparin and heparan sulphate. Heparinases are divided into heparinase and heparanase. Because heparinase is an effective
biocatalyst, more and more researchers pay attention to the application of heparinase in medica field in the recent years.
Combined with the related research work in our group, the application value of heparinase in the medical field was summarized,
such as the determination of the structure of heparin, the preparation of low-molecular-weight heparin and
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ultra-low-molecular-weight heparin, tumor therapy and as a heparin antagonist. In addition, we summarized the definition, source
of heparinase and its application in the medicine field. Heparinases have a great application prospect in the field of medicine.

Keywords: heparinase, tumor therapy, heparin antagonists, low-molecular-weight heparin, ultralow molecular weight heparin
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Tablel Source of strain producing heparinase and basic property of heparinase

Microbiology Type of heparinase Optimum Molecular Optimum pH Isoelectric  Reference
and source temperature ('C) weight (Da) point

Pedobacter Heparinase Il 40 85 765 7.3 (Heparin) 9.1-9.2 [21]

heparinus 6.9 (Heparan sulfate)

ATCC1312 Soil

Bacteroides Heparinase III 45 73 202 7.6 (Heparan sulfate) 9.6-9.9 [18]

stercoris

HJ-15

NCB146506

Human tract
Similar to 50 48 000 7.0 9.0 [13]
heparinase |

Bacteroides Similar to - 63 000 6.5 9.5 [22]

heparinolyticus heparinase [

ATCC 35895

Human

periodontal

damage

Spingobacteriumsp.  Similar to - 75 674 6.5 - [11]
heparinase I

Bacillus Similar to 40-45 111 000 7.5 - [12]

circulans heparinase II

NCBI 1397

Bacillus sp. Similar to 40-50 120 000 7.5 - [17]

FERM BP2613 heparinase II

Roultella sp. Similar to - 60 000 6.5 - Unpublished

NX-TZ-3-15 heparinase [I/III

Providencia - - 6.0 - Unpublished

NX-XC-12

2 Heparinase 7 [E 25474, #9 )i A (FGF)

2.1 Heparinase 7£ & TT A R A (VEGF) (
) Heparin
3 [25-27]
(Compartments)
(Extracellular matrix, ECM)

ECM HSPGs
(Heparan sulphate Heparin
proteoglycans, HSPGs) ECM
HSPGs [28-29] | | 1|
(23] HSPGs

http://journals.im.ac.cn/cjbcn



MW Z/AFEBEES NG ANMRERE 1957
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ULWMH 1998 Bemiparin Heparin
[40] Semuloparin  FXa
[ lla 80 il
(3] Bemiparin
Heparin 381 2012 2 The New England
Bemiparin Bemiparin Journal of Medicine
FXa
Bemiparin FXa /[ lla FDA
8 2014 Bemiparin - 2012 7
7270 (41441 peligoparin
2015 Bemiparin RO-14 4 ULWMH
Heparin Bemiparin Deligoparin
RO-14 Deligoparin
RO-14 [+9] 37 Fondaparinux 2016
Semuloparin -

x2 ROFTHEMBRSFHE

Table2 Low molecular weight heparinsand ultralow molecular weight heparins

[46]

Average molecul ar

LMWH Manufacturer Factor Xa:llaratio (D) weight (D)
Heparin Rhone-Poulenc Rorer, Avantis 11 400
Enoxaparin Aspen Pharma, Eurofarma Lab Itda 271 4 500
Tinzaparin Barun, Novo/L eo/Dupont 2:1 4 900
Bemiparin Manus Aktteva Biopharma LLP 8.0:1 3600
Reviparin Knoll 4.2:1 4 400
Nadroparin Sanofi-Winthrop 24:1 4 500
Parnaparin Alfa Wassermann 31 4 500-5 000
Dalteparin Pharmacia-Upjohn Kissei 251 4 0006 000
Certoparin Novartis 241 5400
Sandoparin Novartis, Sandoz NA NA
Fondaparinux Arixtra NA 1726.77
| draparinux Xarelto NA 1727.18
Ardeparin sodium  Wyeth-Ayerst 2.0:1 5 6006 500
Fondaparinux Sanofi-Aventis 850/0.1 1727
AVE 5026 GlaxoSmithKline 80:1 2400
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