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[#5%]

i EE LRV AR Haloarcula japonica Ho SRS/ V) ISR MalA 1B EIRIE T C, MEROIEV BERNIEE & L~ /L b4 Y TN S
BEAREOREIPNIT NI B LTZ, MalA AR LTIZ 7 H 37 ) a—7 AR CTEERE S DN ERA L TN e D,
Ha. japonica FERNIZ S SR DN ERT D “SRI 7V h 2" fFET D2 LR EnTz, 7Y a—F U 3mil o3 2 & Tk
DERIEZ @D DI, MG N NTE DTN VA AHO G 2 & TRERE N TORMBEZ @D TV D LIS D,
L L7235, Ha. japonica AR D AEPET B 25585 7V 1 v OREEEIIRMTH D, AFIETIX, 7V h O ITik & & O k%
TESL L, S0 )Vl v D 2475 Z & & Lz,

F7-. Ha.japonica %7/ A L malA BT O FRICEFEEEME 4~ 2 — F 2870 -> TR S, Z20—ERKIGEO
7Y a—r oA G BCRER T (gIgBX. gIgCAP A ~my) EHIFEIEZ R L7z (Fig. 1), 24L& Y. Ha. japonica oOFEE BE#EER A1
BEDS, BT N v DAERERBE T RETH D 2 EARE SN, ARFETIE, ST V0 ORIBMEG KR EZH S LHE S5,
cl183 a2 a— K45 GlgC AT ZIZEHR Lz, T78bb, GlgC RE R 7 OHKRICEIT DRI EIT, M2 R ORESR 2N
ERitEITH) 2L &Lz,

[FiE, MRB L OB%]
Ha. japonica By /ERKHIRZ 53k 7 v g o OFFHT

1.0% 7' /L 21— 2PN RE 2 IV T, Ha. japonica ¥F/E#K%Z ODeggo 2% 3.0 BLEIC/2 2 TR L, mOC L WERE L, #ifz 1.0
M NaCl (2 L, BERZ 1T o 72%, @0 L TR LN BIFICK LT TCA MBI X 2R v VB a{Tolz, =4 7 —VEMZ
T U2 2 AR IR L, A A U BHIR A O TR L7 1%212, SRS WZIRIC K > TE oI /N RS a7, 3 BT
KLT, ZAHD 01,6 A% RERANCOINTT 2 S Y BERIC X DB 24TV, TLC B XY FACE 5 (B D3R T AU HOAT
WAHEL ¥ BTV —ERIKE AT HE) (IZX o T SIS L DEENTT AR, EOREE, 3 FEOKY ) Bk (VT
IT—E, TNTF—E, F) dal6- 7N F—8) B0 LIEE TR H S < O IRHATEREL . HEHONIEE % < b O ES T
WRE =2 BRTZENDbIoTz, £72, HNMR (255 T o-14 fEAE a-1,6 FEADLLREFARMER, ZHE TV H 3% 7Y) 2
— AT a-1,6 FEBDDIEBHEITL N EPRIB STz,

Ha. japonica Hi3kE GlgC 7~ 1 7 O # % BEHE OVEE e

cl183 MIZTHEIA 7T A I K, plell183 %A L7- Ha. japonica JWEHHLIAN HAIEE 2 UL L, = v 7 /VEE(EHEEE AV
T 74 =2F4—rnw 57 4=t 52 & L0, SDS-PAGE ([CBWTH—& L 7By FEaRT GlgC AEr 2 (HjGlgO)
DFBR 2 BESR ORERUE S A 1572,

HHZ HjGlgC RS2 AV, SHBE T TX 7 LAF RZ) Uige Z b a— 2 1) VIR RBE L LTX 7 LAF KU VRV
D=2 &R DEBIUS ATV, EERE T CRISRIEY O r U UIBICK L TEE Y 0 R R 7 7 4 — B0 21T\, 8 L 7= FE
VUa~T A N7V —THRINT 528 T, BRIEWZ AEL o7, TORE, X7 LAFREZV UBoo5 L, GTP 2 HRE &
L7zBS i b @O IEMEA R Lz, 2 &Y, HjGlgC (X Ha. japonica EAMIZIVT, “GDP-Z /b a—AERrAAKRY 7—€” & LTH
L ZENBR LN, Mtz HjGlgC OUSEMEERIEIL 260 MKCl B X 3.15M NaCl TH Y | WiFHEZZNEh 404 Umg B &
W 151 Umg ThHo7=, £7-. 0.2MKCl Lk, 1.0MNaCl LA EOMEFEFICBWTERETH -2,

1183 W fn T-REERE & I\ N = 2V v DfiRkT

HjGlgC DG TN T AER R BT D EI A LM T 5728, HjGlgC % =— K95 cl183 BT Ok 2 08 U, B4tk &
RN EPET D TN T v DFFNT AT o T, Z ORGSR, cl183 BIRFIEEHRIZIBW T H 7Vl » DAENHEFR S 41, Ha. japonica Tl
cl183 BB TIK LTI N A v DERPMTOND Z & &R LTz, Fo, BHAKE cl183 BIR THIEMKO Z NV h VEEEZ LT L 2
A, BEENRNZE RO LR ST, —J5 T, BHEEKRIC cl183 B n T RBE 7T 2 I REHEA LT 1183 #x T Hlisekk CIIBF ARk
WA ZRICTNADUPAEESN TS Z EBH LN o7z, T LD, cl183 s TSN 7 VI A EREA~EE L TWD &
EZzbhi,

%5  FSCE R IX, RIS 2000 57 & 563 300 3E% 1T DT 52, & L <IFHEIL 800 35% 1R LT E a0,
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MalA, branching enzyme of Haloarcula japonica produced highly-polymerized
glucan from short malto-oligosaccharides. The glucan produced by MalA was
highly-branched compared to glycogen. It suggested that “highly-branched
glucan” was produced in Ha. japonica. Glycogen is produced in various organisms
as a storage compound, and its synthesis in bacteria is mainly organized by glg
operon containing glgB, glgC and glgA. On the genome of Ha. japonica, glg operon
like gene cluster was identifed and corresponding genes of glgBCA were found.
Thus, the system for producing “highly-branched glucan” in Ha. japonica was
expected In this study, the highly-branched glucan was extracted from Ha.
Japonica and analyzed in various ways. Additionally, to clarify the synthetic
pathway of highly-branched glucan, GlgC homolog of Ha. japonica was focused on,
and 1ts recombinant enzyme was characterized.

Ha. japonica was cultured until ODeso was over 3.0 on the medium containing

1.0% glucose. Cells were harvested and sonicated in 1.0 M NaCl solution. Cell free
extract was collected by centrifugation, and cell-derived proteins were removed by
trichloroacetic acid (TCA) precipitation. Ethanol was added to the supernatant,
and the pellet was dissolved with deionized water. The solution was applied to the
desalination resin and highly-branched glucan was purified. Thin layer
chromatography of debranched highly-branched glucan revealed it requires three
debranching enzymes (isoamylase, pullulanase and oligo-a- glucosidase) for
releasing most of branching chain. The vrecise chain length distribution was
analvzed with fluoronhore-assisted carbohvdrate electrophoresis (FACE) and it
showed distribution of short chains compared to oyster glycogen.

GlgC homolog, HjGlgC was successfully expressed in Ha. japonica. The
recombinant HjGlgC was purified by Ni affinity chromatography. It showed a
single band at around 50 kDa in SDS-PAGE. Substrate specificity of HjGlgC was
assessed in the presence of 2.60 M KClI at pH 7.5 and 37°C. HjGlgC exhibited the
highest activity when incubated with GTP among various NTPs and dNTPs. This
result suggests that HjGlgC works as GDP-glucose pyrophosphorylase in Ha.
Japonica. The specific activity was higher in the presence of KCI than NaCl.

Deletion variant was created for analyzing the synthetic pathway of
highly-branched glucan. Deletion of the gene encoding HjGlgC did not affect
production of the glucan. However, over expression of HjGlgC in the deletion
variant produced more amount of the glucan compared to wild strain. This
implied the involvement of HjGlgC in the synthesis of highly-branched glucan.
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