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Abstract: Dextranase can degrade dextran polymer into low molecular weight polysaccharide. Dextranase and its
hydrolysates are widely used in food, medicine and chemical industries. Studies on dextranase progresses rapidly in recent
years. We reviewed literature reports combined with our study about the progress of dextranase and its potential
applications in industry. In addition, we addressed hot topics and emphasized on the current research about dextranase,
existing problems in domestic studies and the future research needs.
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The hydrolysis reaction of endodextranase. A: series of low molecular and middle molecular weight

polysaccharide; B: isomaltose; C: isomaltotriose; D: other isomaltooligosacharide.
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Tablel Classification of dextranase producing strainsand the corresponding enzymatic properties

Ref
Type Name of producing strains Enzymatic properties elerence
sources
Penicillium funiculosum 80 C, pH6.0 [14]
50 C, pHS5.0 [15]
Penicillium notatum Isoenzyme with similar temperature 16
(50 C) and pH (4.8) [16]
Mw 67 kDa pH 5.0 Isoelectri int
Penicillium Penicillium minioluteum W &P soe-eetiie pomm [17]
3.88
Mw 26.5 kD
Penicillium lilacinum 40‘1‘]45 C pHaS.OfS.S [18]
Mw 66 kD
Fungi Penicillium aculeatum 35‘% pH 5.2(1) [19]
50-55C pH 5.0-5.5 [20]
Paecilomyces  Paecilomyces lilacinus
65 C pH5.4 [21]
Mw 62 kDa
Trichod Trichod harzi 22-23
richoderma richoderma harzianum 25 °C pH 5.0 [ 1
Mw 79 kDa
Sporothri Sporothrix schenckii 24
yporothrix porothrix schenckii 30 °C pH 5.0 [24]
Chaetomium  Chaetomium erraticum 30 CpH 54 [25]
Aspergillus Aspergillus ustus 50-55 C pH 5.0-5.5 [20]
Isoform I 76 kDa
Isoform II 89 kD
Paenibacillus illinoisensis sotorm 2 [26]
Isoform III 110 kDa
Bacillus 50 °C pH 6.8
Paenibacillus sp. mutant 60 C pH 6.0 [27]
Bacteria Bacillus licheniformis Non-pathogenic [28]
Mw 100 kDa
Strept Strept 1t 29
reptococcus reptococcus rattus 40 °C pH 5.0 [29]
Catenovulum  Catenovulum sp. 40 C pH 8.0 [30]
Anaerobic thermophilic Mw 140 kDa (5]
Others bacterium-Rt364 80 ‘C pH 5.5
Altermonas espejiana YSN412 30 C pH 8.0 [31]
Mw 410 kD
Streptomyces  Streptomyces sp. NK458 60“:C oH 9'3 [32]
. Mw 66.2 kDa
Actinomycetes Arthrobacter oxydans KQI11 50 °C pH 7.0 [33]
Arthrobacter Ll
Mw 64 kDa
Arthrobacter sp. . [34]
45 ‘C pHS.5
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Table2 Molecular information of dextranase
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i AR K (IRE 26.5 kDa, ik 410 kDa),
{H AR X R0 R4 T I 8K 11 1) 25 40 45 8 AR HEH I
e, DR G A5 e wH I I 1) 23 - 4 A S AR Bl
P BIFFE LA I BB — M R AR SCERIC 2,
1 B K TR A W I R 1Y) 43 74500 T2 5 3
PN NS S K (Sp). C-AR RIS, &
X (MAR)., —/PAZEIX (CR) FIFEASA]AZIX
(VR)o A AN FRAIREE R A S, H
PN P AN RT AR X A e I I i AN A8 XA
RN, 2o 540 NEILRRIRILA AL, [
TP 49%-90% . AAZ X 55 AN D RE S5 #4 35K «
AL AL (Catalytic site) F1 %] J M 45 & AL
(Dextran-binding domain).

#AEF 2014 4 8 A, CAZy HdJE £ ik
25 Bl YA HENE T AN S Bl SMII A A I
Horp 3 R HERE BTG 451 £ LKA T, i
BEARITE BN 2 s,

2003 4, Larsson 25U R I8 T —Fi R #5755
A TE I I 1 o AR 5 e DA R AR L . n Al 2
JiRs, i EE A WA AT

Structure
GH . Length . .
. Molecule Organism Gene name PDB ID weight Mechanism References
family (aa)
(Da)
Tal
49 Dextranase AATOMYCES ex P48845 574 62445.60 Inverting [13]
minioluteus
Arthrobact
15  Glucodextranase | o Al o1q QILBQY 1020 106860.57 Inverting [35]
globiformis
Strept dexA
66  Dextranase R e Q54443 643 7269207 Retaining [36]

mutans SMU 2042
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2 SREEFEZ Penicillium minioluteum 7 HEVEETES
(A) FIZR4ETKE Streptococcus mutans 4 e #E BT B
(B) Hoghg! 7

Fig. 2 Structures of Penicillium minioluteum dextranase

(A) and Streptococcus mutans dextranase (B) colored from

red in the N Terminus to blue in the C Terminus!!”*!.
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IR - 2 L5 N & —A (Bla) s-HRIR
SERIIEEREE A I AL TR, AR
TSR R B 245 C. il 14 Hr -

PRI A G R I . Asp385 SR AL SN HY K%
R, Gluds3 ZXCE B i iR /m, HixliZR
B PR R R A BT . X2 66 SETGME 1T /K i Il
HE A B 25 A | A SN AL R RS R A
SUHGE . A, R AR A S AR AR
R I Asp243 WAL TMO A7 e B Bt 11 44
ARt T BB,

2 AR B I A A A R B AT

A ENEIET B S L 8 =20k A T B A2
W b, FERECRIEMIEN 2ok A E &R, H
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H& 3 AT, EEANTE R R A e
Pl DR A TR R v w RS B AF I R S S R, EA
4> T 62 kDa % 128.1 kDa A%, & 3
NE BRI . JEF MR TR S EK O A e T AR
WM RGELEBW ., Wk bt b &8, FHEH
1 dex 5 dex1 TR ME R IR 89.18%; JE 2 AT i4
) Dex70-1B Fl Dex70-34 [A]JEE N 59.84%;
Dex50-2 dex2 5 Dex70-1B ., Dex70-34 Fb % [A] I
PR 48.41%F1 46.21%; Dex40-8 dexI
Dex50-2 dex HEXS i[RI J5 1y 65.33% 5 Dex40-8
dex] 5 Dex70-1B LEXTRIIEE S 40.31%;
Dex50-2 dex! 5 Dex70-34 o [a] Y AL Ny
32.57%. ZEIEEEBRTE dexA 5 U ERTE dex [F] R
PEH 66.85%; TMMEREEER B dex 5784k BRI
dexA. FEEBRTE dex [RIVEMESr5N 53.98%F0
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Table3 The gene of dextranase from different strains

Original strain Gene Expression host Gene size Mw ofg{:lc)o;lbmase Acfeesl,lslig;;ﬂ;lo
Penicillium . . 2 109 bp
minioluteum HI-4%" dex Escherichia coli T7 608 aa 67.0 L41562
Penicillium Saccharomyces cerevisiae
minioluteum dexl YES2/CTy 1 821 bp 63.0 DQ394070
IMI068219" =
Streptococcus sobrinus . . 3999 bp
UAB66" dex Escherichia coli 2831 1337 aa 80.0-130.0 M96978
2
Streptococcus mutans'™!  dexA Escherichia coli 8555()3ata)1p 94.5 BAA08409
trept .
i;g‘;[fﬁ"“”s Suts dexS Phage 1Zap 11 2417 bp 62.0 U35633
1 882
Arthrobacter oxydans™ dex2 Escherichia coli 682% al;p 137.0 DQ497801
Dex40-8 dex1 716 aa 80.8 AY326309
Paenibacillus strains™®  Dex50-2 dex]  Escherichia coli TOP10F 905 aa 100.1 AY326310
Dex50-2 dex2 596 aa 68.3 AY326311
i cark Pichia pastoris GS115 L824 b 70.0
ipomyces starkey P
. 47 d AY280636
strain ! ex Saccharomyces cerevisiae ~ 608 aa 67.6
0.106 0.141 Streptococcus mutans dexA (GenBank No. BAA08409)
MStreptococcus ratti dex (GenBank No. AB106112)
0.178 Streptococcus salivarius dex (GenBank No. D29644)
0.076 Streptococcus criceti dex (GenBank No. AB261989)
0.301 ngSlreptococcus downei dex (GenBank No. AB052705)
0.153 0.972 0.068 Penicillium minioluteum dex! (GenBank No. DQ394070)
0'046Penicillium minioluteum dex (GenBank No. L41562)
0ll03 0.167 Paenibacillus Dex40-8 dex! (GenBank No. AY326309)
0'158Paenibacillus Dex50-2 dex1 (GenBank No. AY326310)
0096 penibacillus Dex50-2 dex2 (GenBank No. AY326311)
0.770 0.323
0346 [ Paenibacillus Dex70-1B dex! (GenBank No. AY326312)
T ' 0.379

Paenibacillus Dex70-34 dex! (GenBank No. AY326313)

3 BEE. XFANEREKEARENBEENRELXEN

Fig. 3 The phylogram of Penicillium, Paenibacillus & Streptococcus dextranase gene. The phylogram was
constructed using a Clustal W alignment package (European Bioinformatics Institute, http://www.ebi.ac.uk). Branch
lengths and associated numerals indicate the fraction of positions that differ between amino acid sequences.
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