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I7 BT AR PR b T A A T Tk 24 W b TR
P AR 38 B9 A e I 4L % 25 W 2 H T4 Bk
ISR RN Tz 0 T A R R BT M
$iE (Iron Deficiency Anemias IDA) Y7, & H
I PR b A7 B WE I 09 FH 2k 1 410 T3/, T 5 25 1) 7
B S WNEZTi D E 0 NS N P WA R (= 1 S 38
Sr A TERERT R AT EE S, B E RN
ATt

T 0 b TR 0 R UL 025 2 A T A T Y 3 o o
Tk, FETE N SR LA O L R S
FP R T R 2ok AR 3 W0 B DSR K ey vk B2 BREAE % AL 5
T TR A MR AR5 2 £ BEDLTE SRAT AL, 22
ER R K it S A [ ¥ b B A AR T d5 5 48 T D00
TE B 18 R A Gt U Al VR 4 S A B A e I
st o MV R O R RE R IV R B OR L O T
O AT ZR BN T 2% AR B A R BR R R B 2 Y
I, U SR R SE R DSR A ORI 43 T
R A7 M T o SR 5 ) A e A T 86 K A 24 15 o8 iz H
B ¥ i B eI .t T RROK AN 5] AR T
Tt 7K Sk IF 23 5 LRI B 2 1 2% T TR 7K ik 8 I /K A DR 70
T T AR A A 7 W B 43 e e LSRR 23 AR
®1 DSREI=HE
Table 1 Strains that produce DSR™

FEARKES . AR R HH BT R A WA TE R T 1 B
G PG AN LT UM A B P IR R T o T
Bo RS . Fit, il DSR — P 1 B # Ak
FENEE WU o3 B ) A e T 1A 30 AF ) BF 5 A
R ARSCERIR T UL G A BEHE I Y BF 5T 2R S
O+ FH I H 3 e R T R A A 45 5 A0 8 B TR s
fili DSR 5 1] & WK 73 558 A e I A9 S8, O it —
A4 AV SR A T T P RS O 5 BB A ) — Bk %

1 BEERRS FEARBEENZMER

1.1 DSR BJFRIEEF=

PTG A A E R B 22 A DSR LR Y
FERH A AT e MR I, Ry 1 AR BTG L 7™ 1Y A T
WA LA 1 PR DSR AR 77 B AR AT EE . H T E A A
A 1Y DSR A= 7 W bR A R 5 175728 1Y LR T AR B0 R
AT & (Escherichia coli) R R TR B AR . 9% 3 2 H
ZEARATH = 15 P A9 DSR RN AL 7= 68 77 5 ik Y B R T R
T H TR o (1,6 BEH N 3 DSR(E D),
PR om (1, 6 4 1 B 25 B 22 19 A T A I B ) o T
KHEE TAEBE M mAT I B . tesh, R 1
s 2R BH H AT DSR MG MR A fr it — 202 5 .

o Ab 35 vk /B R AR
()rjiﬁiinqizljﬁ;in Treament method/Gene
ginal stra template

ESUY: 17

Expression strain

o 2H T/ A

Recombinant bacteria/Enzyme characteristics

Leuconostoc mesenteroides NR-  Nitrosoguanidine

RL B-512FMC (NTG)H! 512FMC-16

L. mesenteroides NRRL B-1299 5,10 Escherichia coli DH1
é‘ié;ﬁg;ﬁfwidﬂ NRRIL B- Fmemds E. coli DH5a

L. mesenteroides Lccd dsrDH2

L. mesenteroides NRRL B- dsrBCB43]

1299CB4

L. mesenteroides-0326 dsrYGH E.coli BL21 (DE3)
L. mesenteroides subsp. dext- dsrDH

ranicum

L. mesenteroides CGMCCL. 544 g5y X 1) E. coli BL21 (DE3)

L. mesenteroides NRRL B-

Lactococcus lactis MG1363

E. coli BL21 (DE3) plysS

E. coli Rosetta (DE3)

The characteristic of the recombinant enzyme
was the same as that produced by the original
strain. But the enzyme activity was 20 —25 1U/
mL,which was higher than that of the original
strain

168 kDa,the dextran has only a-(1,6) glycosidic
bonds and does not contain a-(1,2) glycosidic
bonds

170 kDa,a-1,6-glucan and «-1,3-branches

165 kDa,the highest enzyme activity is 5 TU/mL

Products only contain a-(1,6) glycosidic bonds,
163 kDa,0. 147 TU/mL

Up to 35.62 TU/mL
170 kDa.1.2 IU/mL

167.57 kDa,8. 8 IU/mL

1.2 DSR WRERIE RS
L.2.1 RBHBARERS%

E.coli BA AL SE R AR T S5
SERF L HWOROIE R Ik L DLSE I DSR Y R
ij_io Leemhuis %[9] >{i7f {Jﬁ ?‘ Leuconostoc mesente-

roides B dsr Z:RAE E. coli BL21 (DE3) 1 & ik, &
41 DSR /Y I ¥ L B 46 IR AR 42 W T 4. 02 {5, Du
% Sk B L. mesenteroides MTCC 10508 #il
Streptococcus mutans MTCC 497 1y dsr FE A, [6] £
£ E. coli BL21 (DE3) 1 JEAT 5 IR 2Rk, 28 5% . P4
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Fofr o 26 1t (9005 0 24 L R AR T . R A FLER T (Oeno-
coccus kitaharae) DSM 17330 W) dsr RN, #i wfE &
E.coli BL21 (DE3) &1k, 13 #I| 4 #f DSR-OK.,
HARA T = A4 e b I 2 A AW S RS AR 2
F - (1, 6) W5 8, 33X A5 924 et IFF B A e ik Y 26
B B 5 K MR RE 75 £ 8 BE 77 2% SR LA 0
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BA W21 DSR BIRE T, S ECE 7= 9 77 A I
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trolled Gene Expression System, NICE), % & 4t )3
B4 nisA/nisZ B FLIR # . H AE K ik £ F Hh IR Sk
T HAEMAZ 2R FY) nisin 5.2 R4 H
FRFORM R L TA5* . Shukla %7 R A NICE
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S 48 R WY o 2 Tl VS PR LU R IR TR AR L 4 . 2R
AT L . lactis FRIK RGN HAK H bR AR SR
SR ESHUR M DSR 43 W63 IR ROR 1 JLAS 56
1.3 BEEEHARERNIREE
1.3. 1 B &4 ot Bl ok B R A #e 4% BT 69 %R

JEC Wk JEE | i ek L SN IR S R p LA A5 R R ) i
A A E W IEF (1 £ L #2280, Falconer %% fif
F8 T WV BE 43 R 50.10,1.0 F1 0. 1 U/mL, FEREVE
JE 4351 20.50,100,200 Al 1 000 mmol/L, P K A
[ (20,30 °C) 8 5 40 X & iUA e I 34 43 1
TR, 45 SRR 3 A R RO R & DSR ]
i REWE VR B DL R S0 R T AR A TR I ) 1 e Y
RN G R A7 AR T 4 2k B S AR 2 TP B Y
STV /)N o I TR Y R R S 0 R A 1 T 4 A
B RUEE AE X Wl Ik B AT T A R (Y R A AT 5T
SERFWITE IR 2 b A A I AY 23 o B IR )
TR e 32 1 B4 I e 6 R S 8/ s BEF DSR A &1
B8R HE T  HLAT EME I 0 7 R 5 RERE MK B2 L DSR i
N £ PN
1.3.2 RFEH 3 DSR & " 489 % vh

DSR BEHEAL AP A L BEBE . 24 LLE W Oy i —
JIE W) I 38 G A e B ISE RY T ) 7 S 200

kDa, H 52004 58 45 40 isf 1] 45 6l 5 BLi0or + & 1Y A e
BHF  FA 7 %) 6 W A Ak BB T, A7 76 7% AL R AR
7] R 5 24 W 22 208 [5] B A7 76 1 DSR Y 7K it F o
WEITVE I LLZZ 2805 0 52 1R 6 LS W oy 32, 3 2o 8 50 i
I 22 25 B4 400 B L 081 T s 1 S B R B KA R
% BE¥ DSR A LA AT ERE B 9 89 L (H
TG BRI Y X 4> T AN 4 000 Da, RFFAH
B4 F iR 4 100—12 000 Da (B, B & %
W58 T DSR.FENE . 22 28 B8 09 FH & ok BE L LU 91 R s
T8 R ITE MR B — 2 G O T 22 ZE 05 I
/N A B A T BE I A3t RO B A B () ZE 4
W53 A 2 BOB N T3 5 A7 e WE I Y 0 A Z Bk Rl
= anmab APz Iy NI 1(TB: by N B U W3 R ol D
LA R E S 4 F &0 4 000 Da B 45 e A I . i85 A%,
Tyid o B L S B Y 3 F & 4 100—12 000 Da
P A THE R I, LA e Ak = W 4R v CRERE R AL SRS
FR B A 1 KN AT 48 M s B P

1.4 DSR M EEL BRI A IEHEET & KA

K FH 1 7 A6 52 R AT AR E Tl 1) A 1b v e, 42 v Tl
W RS PE Tl 5 7 Y0 4 85 . R A Tk I
SH B AR I R 45 11 £ 58 0 [ 5% v iy [0 2 T Tl 1
e AH IR E B NS Eupergit C. 3 3L 0 K A 24E ¥ P
B LA N vt 2 4 A B [ i Ak A R Bk B H T DSR
Btk A=Y A s . E AN R R B L Eu-
pergit C 2501 Fl¥ BLml I A il % 1 [ 5 10 Bl ) Lo 3%
P RIRS S M SR FH YA 35 IR A R 5 0 B LA BT
M8 LB I A 1) 36 I SR, HoAE DSRFIAS e i 1
il XS i M 1 2 A B T il 2% B v L 3 I R o A R
PERY 45 5, Tanriseven 2576 i I 0H 53 2R B B-
512FM 7= DSR [# & F iff i 2F 48 vh - F & % 4+
£ BERE T, B E 1k 5 DSR Y B & B 2R3k 5] 90 %,
I HE & R H R .

FE] N A A Tl A 2 ke b sl 40 SR 4 00 T
FRENF 10T IEH% 1 1(V = VIR A kil & [ & b &
2l DSR, 7EBLSE Ailh b 51 A W B 7] 552 25 i A e R TR
B 1828 T % ) FH W B -6 383 U () L A A IE 4k
Folm E A IR EE 40 C L pH {H 5. 4. I W Uk i
5% EE IS 18 T 15 A%, HRRE Wl
W AR v . A 2 DL A SR [ A b AR A
A7 THE A T 1) 41238 L H R DA A TR AR R B A e A T il
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B O = L X BERIE 5Tt oA S AR L Tl v A B
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2 DSR WEEHRELIIE

2.1 DSRHIZEH

DSR X % % B HEHE . Moulis 25 1 Wk m a3
ijjkjg@'ﬂ:Tﬂé?ﬁ? Leuconosmc mesenteroides E/‘J%
L P A B E A DSRLEREA L o (1,6) B i
M Ry T AT RE BRI R 4% 00 BF 5T & B, K BB 4y
DSR #B 247 6145 15 5 Ik (Signal Peptides, SP) \N-&
Ui 1] 48 [X (Variable Region, VR) | {4 5F i 1k 4% #4) 42§
(Conservative Domain, CD) Fll C-7K v %5 25 ¥l 45 & 15,
(Glucan-Binding Domain, GBD) " 2 4f bl 19 %] 2% 45
F . AR AL HL B R BB, 2058 N R BT
T AR T AR 2 B ST OR R BT DSR i Ak AL
. HRET LN S R DSR Y = 4845 H O B AT
N 35 5] C %, DSR-EAN ,, -GBD-CD2 45 ¥4 8 4 vk Hy
V. VI.B\AC.A BV V., i £ kB 25 kg 5« U~ Al
(B DY 53k R i GH13 B R 25 R L 454
A B C Oy WE A A B (/0 AR
SEA L, G5B IV AV 2 DSR B A /Y. S5 HATE M
(4 28 F1 T 50 O AN A AL 45 0 38 IV A7 T 25 44 38 B
V 2ZIH] FL AR 45 25 b, A A5 45 H 3 V58 i Bl
B PR LY G5 VAT N A C S A
Bl X B AE YG L A/C 3 & &, Ho X
GBD 2 Z =W 45 4 A& . s al e, ok
AR X3 GBD W B AR il A b 05 G B A e W I Y 3R

",

’ ‘ «",;,17{) ‘
GTFA-AN DSR-EA ,,,-GBD-CD2
1 A e T O A A = e

Fig. 1 Tertiary structure of dextransucrase**

2.2 DSRHELE

H WIS H NN DSR A 1l 2 505 2 3 1 SRR
VEFAMLAN BE A7 AT (8 52 1R % 6 2 Q0 fof % 44 1k Y
PAATERE . I AR BF 5 N DA B 0 Tl 44 A 2
1% ke Bk CGEAZ TR T A L | 2o 988 25 52 0 B ) 1Y R AIE LA
XPZHLEI AT 58 . AL A 0 4 o DA it Y
e g A R A B oy AR AR R K X, PR
SES S IR AR L Y 5 0 L A KA T HOR
S TAEAG b0 S 0 DR SE IR P il S i — 1
ORI O | SRR A E R IR D Tk A
BIRE B TTIE LAY, T Bt Y A AR AR B M A B
BRI BRI R R A, fE— W pH EAM T R/
BT SRR Bk AL E B S B AL BT, 8 SRR R
A AL BN 58 B — G P . A S A R AR
FEWR K V- iR BT T A TERE I Y S R B T HL A
DSR (45 H 5 V A7 7E 4 R 1Y B IR AT & 45 1, #fE
MV P s W5 THELED R

A,
3 BEHARES T EAEET T R IR

3.1 BEEAEMRS FEAREED

2007 4E, Moulis %57 i 1 2 (1 B TR e L.
mesenteroides NRRL B-512F Y DSR 3k 15 28 25 [iff
DSR-S; LLRERE I 90, AR 108 B0 46 7 4 o 2 0 S 07 i
FERAE T A W4T F 12 WY 4 0 A T W TR A B A B 0 ARk
£, FIH] DSR-S i fk . — 2Dk & LT 20 75 40
10 kDa Fy 47 HEWEEF . 77 58535 g 69 06 Fl 7500 . A Hb
TAL G 0 TR W R e T RRU G 1, PR 1 B A A0 IR
eI AT gk, A& L
FRFAR Y AN Wr i 25 30 0o i 1) 7 1] BT R 0 R 4R A
JI i E b A AT R R B B v . PRt i e A
T T BRI DSR 28784, B 45 5 AL TR A= 77 4 1
i AT 45 A A IE R B R SR AT ST I OGTE . 2017
4F, Claverie %5 3 1 4 HUR? B2 B B3 BR 18 (L. citre-
um)NRRL B-1299 A9 DSR A 164 —1 433 X [a] & &
1% K B AR A 58 48 (A ifF DSR-M ., AT 4 £k 1 b 1 4 2
JRCEA o (15 6) 4 H 5 % 4 O 32 B9 I 23 1 6 A e W
(] BF B SR A S VR G B T . TR RE |l X
L. mesenteroides NRRL B-512F A9 DSR-180 7 45 #4)
UV AT WS A 2 g R, gk T R
AU G Y A T R i LA DSR 5 A7 e
T g 2 E A0 XU RE Rl & Bl —— B B AL R S
SRS B W6 A THE 0 T 2 BB 1 U A2 5 A, AN TR
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A 3 4 NG XUt 547 3 e Al A, 23 0 7 K A 1
MEETRWERE (Pichia pastoris) W #E 4T 23k, I 13 2k
708 RT3 422 R R0 9 P O B 3 1 3 T R 45 1 7
ARG B, LA B ST AR ik W o PR T AR R AR A
BT TR B DSR A7 kit , 2 il 48 oy 3
e T 1A 3T B

SR 38 R Bz BE R e/ B 5 i T 4R
FIB SR IT & I B CR N R, S 1A ST
b I 55% 2 R R BT A 88 FLAE AR S T L Claverie 455
X B b IR B B3R H ( Oenococcus  kitaharae )
DSM17330 #) DSR-OK H 25 47 e b i 5 Wy 7 4
W25 5 48 5 S5 IRV 2 8] 9 A ELAE T AT R E 2 B
Wl 25 5 A B MR AL ) AT BE S MR DSR A K B SE fif b
255 M R R G T S e A DT B 43 B e
WERF . MCAh  BFFEIE e AR 25 8] b BERE T 16 P bl C
Ui (0O 4 5 A8 0 45 R OME BE RY R bR =
e,
3.2 DSRHIEBRIENIE

X DSR A0 525 14 380 V0 T A5 79 5 45 1K g R
SR B 3B AR A 7 R A BEME IR (E2 o Tl S Tl
I S i) PR E PN R T TR EE N R . BT
BeaE N TIE T — Bl DSR g8 78 Ak, L nT 44 4k R A= B
B — 3k DX JB) 8 35l 20 o A AR IS E A A B R
5 Claverie 25" (1 BF 5% 45 5 K OMI [ L BD Al 9 24 R
SEVEAR T . A T B B AR E M Tk e T A
T T —FhF A A DSR 9 3 PR TR 1R A H A 3
TR i 5 ZRAS Y RS 78 A il 1) 3% 1 R RES E A BT
P AE 25 CA B AL L HAE 40 °C 5 BTG 1 2
TR R, 5 EAR A BBUIR A AT AR W R 2R I DSR-
VoAb 37-1 430 DX ) &2 55 R Ik Bt T 28 45 44 f Ak 3R A5
GEAS VR Ho IS IR 63 °C L /E 58— 68 C i il &%
TR R AR E P L 12098 788 1A ] A AL TRE M 2B B AL
o3 HE A T I e 48 e RO i T AL i A B AT
WAL TR B BE AR T A% A A K RE ARG BR AR T B A0 R
K PRI 58 7 R il BT L i S

4 BEMRE

XFF DSR 1% & AT EBE I BF 52 & T 118 DSR
1 i 80 3 8 AR ™ A A TR I A Y 2% 1 A A
DSR (14 [ 7€ f 2 A L 25 F FAE AL AL EE, L K DSR 1)
A R T R T R AT A 9 AL i E 18] A R T
A TR A5 4 A5 AR AR SC W5, IF 1A T R4
A HE R . AT E 1) 5 AR 20 o A R IS A T

T SO BN Ak 1) KR B AR AR SR A 7 — 2B 3
AR A Rk . DDSR Y = 4 45 ¥ {5 B BF 58 &
XF DSR W 4549 D) fig ML PLIEA 1T — & W T g1
XFF DSR W[ 51 5 o 87 5 B % 50 1] 905 4 7 a5 LA % il
TE JC A W i 2 R0 o AN 3 R DSR & BUA T B I Y
DX 3 1) — P I B 1 S LB R AN B . DR, A
HH 5 K e ol S B SE MR 25 A Y DSR & AW 450 i
UK DSR B = 4k 45 895 8.5 W 19 53+ 3 J) 2 A 45
AL Ok B T L B, @68 i X DSR 45 14
SV T AR AR RE A A 1) A WIS 4 A JE W E
1) 5 72 i L B3 Ao 18 14 43 e T AR A AR E 1 58
AR RAR LR E B, TAERMPBMRK. Bk,
BE— L 345 VAN 0 DSR 45415 B, R 5 7E N
DSR 45 ¥ . T BE S A AL HL B AT o8 08 — 25 T fiff i I
Tilh b o X6 AR S RS/ 5 ) Sk A T R o AT A B A
PRI PR . — 7 T T AR AR Wi 1 25 4 A S, T
N T8 R B R T 2 1 5 45 0 B T 58 T Y
PR, Hodh AlphaFold2 B & B A & T 2% 59 1 45 ¥ i
DA B2 o — 7 1D, A Bl 43 T 3 ) 2 40 R 85 A
AT B ALEE AT, BRI TS B Tz N
R 65 25 525 4 700 T BN B F DSR RS Bl . B
A SR H A E o] T Y T RS TR R %
A5 i

i3 DSR BRLif A b R S ] F BG4 A A e
WEEF, 0T DI SAS A= 77 A WA A 0 1 K e R
H A A7 HEBE I ™= & . 4525 T 0 TR R A TR L
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22 BEAL A THE W T 1 52 AR K A5 B TR R R

&% ik

C1] 0o, 22 %, X P, oA 90 7 50 0 10 il 1) BF o 8 e
(1. A4 A ,2020,30(5) :504-510.

[2] WELMAN A D,MADDOX I S. Exopolysaccharides
from lactic acid bacteria: perspectives and challenges
[J]. Trends in Biotechnology,2003,21(6) :269-274.

[3] TAM S C,BLUMENSTEIN J.WONG ] T. Solubled
dextran-hemoglobin complex as a potential blood substi-
tute [ J]. Proceedings of the National Academy of Sci-
ences of the United States of America, 1976, 73 (6):



[4]

(5]

(6]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

FEE BBESHRRS TEARBHNTRER

2128-2131.
E K22 52, AR AR IEFIE 25 8. — 38 (2010 48
i [M. b 5T v [ B 25 R M, 2010.
FERREIRA M P A, TALMAN V,TORRIERI G,et al.
Dual-drug delivery using dextran-functionalized nanopar-
ticles targeting cardiac fibroblasts for cellular repro-
gramming [ J]. Advanced Functional Materials, 2018,
28(15) :1705134.
WRIRIR s 0 - 55 M8 90, 55 A JoE Ml T 7R G 40 A B A 7
7 FHT A A 5 R R LT ). o [ IR R i 2020, 45 (1) £ 196-200.
AR AN T L AFL TR S RAT R I L R
PEOTTE R ()], B bl 5 Wk, 2011, 87 (12): 100~
104.
BEA AU BT AL TR A 1 5 AR 0 0 4R A
W23 7 Ak i LU [T ). f Bk, 2020, 41(6) : 43-50.
LEEMHUIS H,PIJNING T,DOBRUCHOWSKA ] M,
et al. Glucansucrases: three-dimensional structures,reac-
tions, mechanism, a- glucan analysis and their implica-
tions in biotechnology and food applications [J]. Journal
of Biotechnology,2013.,163:250-272.
MONCHOIS V,REMAUD-SIMEON M, MONSAN
P.et al. Cloning and sequencing of a gene coding for an
extracellular dextransucrase (DSRB) {rom Leuconostoc
mesenteroides NRRL B-1299 synthesizing only a (1-6)
glucan [J]. FEMS Microbiology Letters,1998,159(2) ;
307-315.
MONCHOIS V,REMAUD-SIMEON M,RUSSELL R
R B, et al. Characterization of Leuconostoc mesente-
roides NRRL B-512F dextransucrase (DSRS) and iden-
tification of amino-acid residues playing a key role in
enzyme activity [ J]. Applied Microbiology Biotechnolo-
gy,1997,48(4) :465-472.
NEUBAUER H,BAUCHE A.MOLLET B. Molecular
characterization and expression analysis of the dextran-
sucrase dsrD of Leuconostoc mesenteroides Lccd in ho-
mologous and heterologous Lactococcus lactiscul cul-
tures [J]. Microbiology,2003,149(4) :973-982.
KANG H K,KIM Y M, KIM D M. Functional, genet-
icsand bioinformatic characterization of dextransucrase
(DSRBCB4) gene in Leuconostoc mesenteroides B -
1299CB4 [J]. Journal of Microbiology and Biotechnolo-
gy+2008,18(6) : 1050-1058.
SR, A TR W SR AL A e I TR M A TR T B
PR AL A e HC B SR A R B R (T . A W 2 i, 2008,
48(4):492-497.
PROTIE A5 FH0 . 85 H UL 55 M JE B Bk 181 ) 3R 0% i
it 325 IR P S e 5 Rk ()], Tk A= 99,2007,37(3) : 29-

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

32.

YANG Y L,LUO J,WANG ] H,et al. Expression and
characterization of dextransucrase gene dsrX from
Leuconostoc mesenteroides in Escherichia coli []].
Journal of Biotechnology,2008.133(4):505-512.

DU R P.QIAO X, WANG Y, et al. Determination of
glucansucrase encoding gene in Leuconostoc mesente-
roides []]. International Journal of Biological Macro-
molecules,2019,137:761-766.

VUILLEMIN M, GRIMAUD F,CLAVERIE M,et al.
A dextran with unique rheological properties produced
by the dextransucrase from Oenococcus kitaharae DSM
17330 [J]. Carbohydrate Polymers,2018,179:10-18.
MIERAU I,KLEEREBEZEM M. 10 years of the nisin-
controlled gene expression system (NICE) in Lacto-
coccus lactis [J]. Applied Microbiology and Biotechnol-
0gy+2005,68(6) :705-717.

LE LOIR Y,AZEVEDO V,OLIVEIRA S C,et al. Pro-
tein secretion in Lactococcus lactis : an efficient way to
increase the overall heterologous protein production
[J]. Microbial Cell Factories,2005,4(1) ;2.

SHUKLA S, VERMA A K,KAJALA I, et al. Struc-
ture modeling and functional analysis of recombinant
dextransucrase from Weissella confusa Cab3 expressed
in Lactococcus lactis [ ]]. Preparative Biochemistry &
Biotechnology,2016,46(8) :822-832.

FALCONER D J, MUKERJEA R,ROBYT ] F. Bio-
synthesis of dextrans with different molecular weights
by selecting the concentrantion of Leuconostoc
mensenteroides B-512FMCM dextransucrase, the su-
crose concentration, and the temperature [ J]. Caebo-
hydrate Research,2011,346(2) :280-284.

BEOUUEE AR SRS L Al A R M I e AR
HREHEFELT ). o [ I B A . 2018.43(7) :43-49,

L Hfagk,] RITKME,.DF 8, % AThEmRE 5%
BERY 7 5201580053577, 1 [P]. 2017-10-13.

E BN, R A — RS T R A
J7 ik B H R 201910575482, 6 [P]. 2019-08-30.
MRR B, FI0E F RV & — R EE G B F A
I R A= 7 e B SR 119 07 15 £ 202210698098, 7 [P .
2022-11-29.

DE SEGURA A G,ALCALDE M,YATES M,et al.
Immobilization of dextransucrase from Leuconostoc
mesenteroides NRRL B-512F on Eupergit C supports
[J]. Biotechnology Progress,2004,20(5) :1414-1420.
ERHARDT F A,JORDENING H-J. Immobilization of

dextranase from Chaeiomium erraticum []]. Journal of



[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

I ARZFERFR,2024 £,40 %, % 2 H8 Journal of Guangxi Academy of Sciences,2024,Vol. 40 No.2

Biotechnology,2007,131(4) :440-447.

TANRISEVEN A,DOGAN S. Production of isomalto-
oligosaccharides using dextransucrase immobilized in
alginate fibres [ ] ]. Process
37(10):1111-1115.
gk, O IR SR 2 L AL I MR - BUIR TR A e
T 20 A e A ST RE WG A B 5T LT ). & o B 57, 2010,
31(5) :225-228.

MOULIS C,ARCACHE A,ESCALIER P C,et al.

Biochemistry., 2002,

High-level production and purification of a fully active
recombinant dextransucrase {rom Leuconostoc mesente-
roides NRRL B-512F [J]. FEMS Microbiology Let-
ters,2006,261(2):203-210.

PIINING T,VUJICIC-ZAGAR,KRALJ S, et al. Struc-
ture of the a-1.6/a-1.4-specific glucansucrase GTFA
from Lactobacillus reuteri 121 [J]. Acta Crystallo-
graphica Section F: Structural Biology and Crystalliza-
tion Communications,2012,68(12) :1448-1454.

MENG X F.GANGOITI J,BAI Y X,et al. Structure-
function relationships of family GH70 glucansucrase
and 4, 6-a-glucanotransferase enzymes,and their evolu-
tionary relationships with family GH13 enzymes []J].
Cellular and Molecular Life Sciences, 2016, 73 (14):
2681-2706.

VUJICIC-ZAGAR A, PIJNING T,KRAL]J S. Crystal
structure of a 117 kDa glucansucrase fragment pro-
vides insight into evolution and product specificity of
GH70 enzymes [J]. Proceedings of the National Acad-
emy of Sciences of the United State of America,2010,
107(50) :21406-21411.

KINGSTON K B,ALLEN D M,JACQUES N A, et al.
Role of C-terminal YG repeat primer-dependent strep-
tococcal glucosyl transferase, GzfJ,in binding to dex-
tran and mutant [ J]. Microbiology (Reading England) ,
2002,148(2) :549-558.

MENG X F,DOBRUCHOWSKA ] M,PIJNING T, et
al. Trucation of domain V of the multidomain glucan-
sucrase GTF 180 of Lactobacillus reuteri 180 heavily
impairs its polysaccharide-synthesizing ability [J]. Ap-
plied Microbiology and Biotechnology, 2015, 99 (14) .

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

5885-5894.

MONCHOIS V,WILLEMOT R M,MONSAN P. Glu-
cansucrases: mechanism of action and structure-func-
tion relationships [J]. FEMS Microbiology Reviews,
1999,23(2) :131-151.

VAN HIJUM S A, KRALJ S, OZIMEK L K, et al.
Structure-function relationships of glucansucrase and
fructansucrase enzymes from lactic acid bacteria []].
Microbiology and Molecular Biology Reviews, 2006,
70(1):157-176.

MOULIS C, MEDINA G V, SUWANNARANGSEE
S,et al. One-step synthesis of isomalto-oligosaccharide
syrups and dextrans of controlled size using engineered
dextransucrase [J]. Biocatalysis & Biotrasformation,
2009,26(1/2) :141-151.

CLAVERIE M, CIOCI G, VUILLEMIN M, et al. In-
vestigations on the determinants responsible for low
molar mass dextran formation by DSR-M dextransu-
crase [J]. ACS Catalysis,2017,7(10) :7106-7119.

kg ke, BT S B A U A A
W f3 BIF 5 3 e LC D/ /55 -+ — i v [ i 0 22 R BF A 2
WSCH A, [ AT DL R E A1, 2019:103.

CLAVERIE M, CIOCI G, VUILLEMIN M, et al. Pro-
cessivity of dextransucrases synthesizing very-high-mo-
lar-mass dextran is mediated by sugar-binding pockets
in domain V [J]. Journal of Biological Chemistry,
2020,295(17) :5602-5613.

BECHTNER J, HASSLER V, WEFERS D, et al. The
C-terminal domain of Liquorilactobacillus nagelii dex-
transucrase mediates the production of larger dextrans
compared to Liquorilactobacillus hordei [J]. Gels,
2022,8(3):171.

LhyL e, 20, 2R3k, 55—l A JGE A AT TR Al 5 1 1k B
el 45 7k 5% 202010730704, X [P, 2020-10-27.
SRR, A A S AR L — R SRR T AR A T M
i O S N D - < A N (I s 7 S B E 7
201710615998, X [P]. 2017-09-26.

TR /N K R A — B R T T R G 5%
A5 B A 4 % 5 8 - 202110686273, 6 [P, 2021-
08-03.



FEE BBESHRRS TEARBHNTRER

Research Progress in the Synthesis of Low Molecular Weights
Dextran by Single-Enzyme Method

QIN Yan,XIAN Liang,ZHENG Yuantao, WU Jingtao,LI Yi, LIANG Ge, WANG Qingyan" "

(National Key Laboratory of Non-food Biomass Energy Technology,National Engineering Research Center for Non-Food Biorefin-

ery.Guangxi Academy of Sciences.Nanning,Guangxi,530007,China)

Abstract: Low molecular weight dextran is synthesized by acid hydrolysis/enzymatic hydrolysis of glucose
polymers catalyzed by Dextransucrase (DSR) using sucrose as a substrate. The molecular weight is 10 000—
20 000 Da,which is widely used in medicine,food and other industries. In this article, the research progress on
single enzyme synthesis of dextran were reviewed,including the advantages and disadvantages of microbial/
enzymatic production of dextran,the efficient expression of DSR, the process regulation of single enzyme syn-
thesis of dextran,the immobilization technology,the structure and catalytic mechanism of DSR,as well as the
current research status of single enzyme synthesis of low molecular weight dextran. Based on this, the idea of
DSR single enzyme one-step synthesis of low molecular weight glucan is proposed. With the help of artificial
intelligence technology,more detailed DSR structure information is obtained. On the basis of further analy-
zing the structure,function and catalytic mechanism of DSR,it is designed and improved reasonably,and the
enzymatic properties are optimized to realize the direct synthesis of low molecular weight dextran by single
enzyme one-step method,which provides new theoretical support for the production of low molecular weight
dextran.

Key words: single-enzyme method;dextransucrase;low molecular weight dextran;one-step method
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