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Abstract
Water-soluble glucan was produced by mutants of E. coli BL21(DE)/CrdS-F and
E. coli BL21(DE)/CrdS-C in a fermentor. Mutants of E. coli BL21(DE)/CrdS-F which
has putative -1,3-glucan synthase catalytic subunit (gi:40556679) gene and E. coli
BL21(DE)/CrdS-C which contains the active catalytic domain of partial curdlan
synthase gene. The molecular weight of water-soluble glucan was analysed with
HPLC.

Introduction

A E A} 3G oA B-1,3-glucand Agrobacterium sp. ATCC3175020.2 F-E| A4
%= Biopolymero|th. v A& LA Zop7} 4H3t HHA U]*g%—\% o] g3t WAF
4 A8& A%t B-1,3-glucan(curdlan)5-S A48 #opt 1718 B3 kb
-1,3-glucan(curdlan)2 31-20A 7}Eshd A2 HelH 252 Y E IAES
2 etk g ALE7E ol8dte FIEE A gy A
AT %”‘ o] Zoldtd, A8F, WF T BoplA B AL @1 o, cur-
dlan A& H|ZE WY E LEZOP} A8 HEA B 7S Holxn i) b
-1,3-glucans YA s= v AE tjALgA o A UDP-glucose7} B-1,3-glucan2 A A3}
g AFA ol 3FAFF UDP-glucoses= B-1,3-glucans- AJAksl= £]of| &= UDP-gal-
actoses AHEE2% F%o] 7hs3sity. UDP-glucose?} B-13-glucan®. 22 Agukg-S
F7M7171 fleted Mgl §Ad a4l p-13-glucan synthaser} Bo] WA A sjeiof
gttt B-1,3-glucan synthase geneo] u}E UDP-glucoseo]A] B-1,3-glucan© 2] ¢4
AEE iU F2F gene siteo]th. B AFo)r= UDP-glucoseZHE B
-1,3-glucan©. 2 9] A& F7HA7]7] $18t4] B-1,3-glucan synthase gene siteZ AL
HEHE &5 FU3td Az 55 MLstdch
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MzFdTFE MLzl 3t NCBIS DataBaseZ5-¥ Agrobacterium sp.
ATCC317499] Putative B-1,3-glucan synthase catalytic subunit (gi:40556679)<] gene
siteS o] 23lFth B AN AwE FF E. coli BL21(DE)/CrdS-F&= Putative p
-1,3-glucan synthase catalytic subunit®] Full gene siteE 3§ A|2§FF0|a E
coli BL21(DE)/CrdS-C2 active catalytic domaing! partial curdlan synthase gene
site" 2 343+ A Z2FFFolth E coli BL2I(DE) 7L tAIHA A glucan & T4
= 8471 §1719 glucan §ASHA] =t AZ¥ w5 E.coli BL21(DE)/CrdS-Fe}
E.coli BL21(DE)/CrdS-C= AR HaIFHAS HA¥S T3l 2o &sste
glucans AAHA]S 23T

Materials and methods
(1) Bacterial strains and growth condition
B 7o ME E coli BL2I(DE)FFE AMEsldom 3 wjoke pH7.09) YP )
Z](20g/1 sucrose, 5g/1 yeast extract, 5g/1 peptone)olA] 37C, 150rpmE- FA|A|AHF
WA 71902 ®3 cloningdl] ©]£3 FFE& Table 19] HojFich

(2) cloning of B-1,3-glucan synthesis genes from Agrabacterium sp.ATCC31750
Genomic DNA extraction kit(QIAGEN)S Al&3}] Agrobacterium sp. ATCC31750
21 E Template DNA2] FZ3}9t}. PCR cloning(PCR Premix Kit, Bioneer, Korea)
S 3}7] $J8F primer designe NCBIS] DB2 ¥ Putative f-1,3-glucan synthase cat-
alytic subunit(gi:40556679)¢] gene site”ol] o] A3}t 3= enzyme?] Full gene
site(CrdS—T-)3)9} %)%= enzyme?] active catalytic domaingl active gene
site(CrdS-0)'& -3t #35 cloning® TGO 2 AAsHT Axde] L&A

2 gk

(1) Full gene site(CrdS-F)(1964bp):
5-GAATTCATGTGATGTTCAGATGCG-3'(sense oligonucleotide),
5-AAGCTTATTTCACCCGAATGCCCG-3'(antisense oligonucleotide);
(2) Active gene site(CrdS-C)(836bp):

5-GAATTC ATGGAACCGACTGGTCA.-3 (sense oligonucleotide),

5- AAGCTTATTTCCATGCAGATAGTG-3" (antisense oligonucleotide).
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PCR 422 1% Agarose 22 891819 tHFigure.1) PCR Cloning § 5 DNA ©¥#
2 A A5} A(Gel purification kit, Bioneer, Korea) pGEM-T Easy vector (Promega,
USA)94— ligation A]# E.coli strain DH5a¢] transformation A]Z{t}. sequencing 43
Ao oAsIH F7IHEEA o] FQHF plasmid pHCEI9(I)9} ligationA]
7ick. T DNA ligase} T'DNA ligase buffert= FermentasAle] 2S A&}tk

(3)Expression of B-1,3-glucan synthasis gene in Escherichia coli strain.

FAAE Fsln e F2YY #E pHCEI9(I):CrdS-Co} pHCE19(IN)::CrdS-F
Z}z} E. coli BL21(DE) strain®] transformation A|AA A2 E. coli strain o5
WHE & 37°C, Ampicillin(30mg/ml)S 2.2 LBHjA|o|A 7]tk OD600=12 Tha
Y3 ZA8A  E. coli BL21(DE) Straind] Transformation A]7l A|Z3Ht5 E
coli BL21(DE)/CrdS-Fe} E. coli BL21(DE)/CrdS-Ce] wuizdS SDS-PAGE
(Figure2)& %3t HlmEAsigich

T

Table 1. Bacterial strains and plasmids used in this study

Strain or plasmid Relevant characteristics Reference or source
Agrobacterium sp.
gATCC31750 ' Type strain; Crd * ATCC
Crds-F mutants contained CrdS-F(1964bp) gene This study
Crds-C mutants contained CrdS-C(836bp) gene This study
Escherichia coli recAl HSDr17 .
DH 5a Res-Mod-ompT(ADE3 with T7 pol ) Gl\‘]bm'BRL
BL21(DE3)(pLysS) (pLysS withT7 lysozyme; Cmr) -
Plasmids : pHCE19(II) plasmid vector; Ap”
Results and discussions P e
(1) PCR Cloning A= Q-O] 580 *“ Se——5, b

PCR Cloning %3+ CrdS-F R
DNA ©@# 3} CrdS-C DNA ©¥H-2
1% Agarose gel Arol| Al A 7)ed%  Figure 1. Agarose gel electrophoresis of PCR
o2 #9159 Le W Figlo|A s} cloned DNA fragments of CrdS-F and CrdS-C.

85 Ut CrdS-F(1964bp) ; CrdS-C(836bp); CrdS-C(836bp)]
T
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() SDS-PAGES o] 83 AZ§#% E coli BL2L(DE)/CrdS-C8} E. coli BL21(DEY/
CrdS-F o] G Aud gl
Partial curdlan synthase genes &3 A|Z3tF E. coli BL21(DE)/CrdS-C=
32kDa®] @] &S AJAJ5}aL Full curdlan synthase geneS 3§+ A =83 E. coli
BL21(DE)/CrdS-F= 72kDa2] @l dS A4 gt OD600=12 23 U3 24310 A
E.c oli BL21(DE) Strain®l|] Transformation A7l #]Z&3F<E. coli BL21(DE)/CrdS-F<}
E. coli BL21(DE)/CrdS-C¢] whl du-e S SDS-PAGE(Fig2)S Sate 24a%t

Figure 2. SDS-PAGE of recombinant E. coli BL21(DE)/CrdS-C(Left) and E. coli
BL21(DE)/CrdS-F(right). [Lanes: M-marker; N/C-E. coli BL21(DE); W-whole cell
of CrdS-C and CrdS-F; S-soluble protein of CrdS-C(L) and CrdS-F(R); IS-
insoluble protein of CrdS-C(L) and CrdS-F(R)]

Fig. 2014 AZg#FF E coli BL21(DE)/CrdS-Cx 32kDa¢] YoM E. coli
BL2I(DE)XT} ©alal waake & xol7l 9idm FigddlM Az2@EZFE E coli
BL21(DE)/CrdS-Fi 72kDa®] $]x]9]A] E. coli BL2I(DE)XE.c} A5 o2 we ool
el Ak S gl

(2) E. coli BL21(DE)/CrdS-F$} E. coli BL21(DE)/ CrdS-CZ 0] 23} soluble glucan 434+

A= 75 E.coli BL21(DE)/CrdS-F= E. coli BL21(DE)/CrdS-CH.t} soluble glu-
can Aol Be 4FL ugck HPLCE o|§3te] di3d £ 7 E coli
BL21(DE)2 ) %% E. coli BL21(DE)/CrdS-F} E. coli BL21(DE)/CrdS-Ce] tj
AH4e 54 2 B
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