[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

aood(@no) Haloarcula japonica O O 3-
LeuBODOOOODOOO leu

W O

oo@a) OOoooo
Author(English) Shintaro Nagaoka
oo@a) O0:00@0),
oOooooo:0oo0ooa,
O000:00121080,
O00000:20210 90 240,
ooooo:0o0o0a,
Oo0o0:00do,00doO,0b0 00,00 0oO,00 0,000
Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1210801,

Conferred date:2021/9/24,

Degree Type:Course doctor,

Examiner:,,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(18 H3RAE)

Doctoral Program

m X EE

THESIS SUMMARY

Foea—x: AT % W OEOED L
Department of, Graduate major in E’ﬂ% @I'_%L’ a—A Academic Degree Requested Doctor of .
FHERA fRigEs (1)
Student’s Name FM EKRR Academic J\E FIEE
Supervisor(main)
fRigEe (@) -

Academic Supervisor(sub)

e (F13C 2000 FFEE)

Thesis Summary (approx.2000 Japanese Characters )

34 Y 7Fu ) o IET e Ka s/ —E8 (IPMDH) 1Xvu A o o AR RICEES

LHEEFRTHDH, ZHETICHA DAY GHBES TR Y | FEECINL IR E OFEEINE

MENZ &0 D, BERFEOET LV E L TERINTE R, —F T, ZNETICHEE
AFHEME AT REB R IPMDH IZBIT 2RI 2 < T o7,

FATHFZEIC BT, mE A EME S #IE Haloarcula japonica @77/ A EiZ, IPMDH
Za— R4 5 leuB BaFRRH SN, DIE, KBIETEDE LeuB LIFERT 5,
AHFIEClE, EEMEME S MEE K IPMDH (2 WCTOMREES Z &2 B
Ha. japonica HiSifH#a % LeuB OME 21T -7,

INETI, EEEBRDOT T AI R X —% 7= Ha. japonica DFEE ik
RPFEL SN TN D, — T, REICHEH TR B R T LR FEIIREN TH
Y . Ha. japonica (ZJSH AIBER IR~ — D — X T< bT I TH - 72, leuB BEIE DK
BRRIT e A > VR Z IR T A, ZORRIC leuB B AR T L7 T A K& G
BT o2 LTaA v BRSPS NS, ZOMWEND, leuB BIE T OREE K
M~v—h— L LCOSHP IR SN 5, AAFETIX, Ha japonica (Z331F 5 #HER
~— A —OEEZHE L, leuB BT ORBERME~Y—H—& L TOFHEZRAART,

Ha. japonica 234ERE L 7-#0#i 2 LeuB DIEEMRFT

Ha. japonica |ZfH#i % LeuB Z4AESY, Ni-T7 74 =T 47 u~ 777 4 —IT
Lo TR RUE & 2 B U7 MEERET 21T - 7o /5 R LeuB XSG ET pH % pH 8.5,
FOGE#IRE % 50-60 °C (28352 Enbnol-, £, KCl BEOKOEMHTIX
EHEPME T3 25— T, KClI IRED EFIZEWEM M E L, LeuB 1XS=Ew# KCI
RELZ 30 M IZATHZ RSNz, — T, 0-40 M @ NaCl {#7£ F CliZ 3&:
N ETEE B RS 2o Tz, LEDZ 005 LeuB 13 KCI BEKRIFI 72 If B3 T
DT ENREBENT,

— R 22 AR S IPMDH (X EICAE 2 BEiKE U CHEET D, TEVEEAL S A
A LOBGHEICERSND Z D, HERA~OMREEHT G rf*?“%s ffi 2 @ KCI
BELFICEIT S LeuB OZBEFERICOWVTHRDL -0, BiE LT &7 72,
ZOFEF,1OM LLED KClI EBETIHIZEALENHRET 4 BIKE L THEAET DM, 05
M DUF CIEEERA~OMEEENAE T 5 Z RSN, FFiC, 01 M TIXIFIELETo




SENHEBRA~EEEL 7=, 20 Z L BIK KCI RBECTOEMHEE FIZiE, HEE~D
fEBENS B 5 L HEE ST,

IR R IR O EFIEWVERET 2MERH H 2 EBRE STV D, Filk
ZES 222nm @ CD HIEND., fix D KCl EEICHBITS LeuB @ o-~V v 7

DB ZBIE L=, ZOfEE., LeuB OEMEREIT KCI BE FFICEWmE E LT,
F72.KClI B 0.1M 225 0.5M O T AMHEEN L Vb EF Lz, 2t KCI
BEDOEFIZED 4 BEEPERSINZ2E T, 1O 2L =R EF L7720
PeEEZLN, EDZ S LeuB 1% KCI EE FRICHEN L D LEtEdE%z &
BT ENTRE ST,

—RA AR FED IPMDH 12T A EN 2 EffEEZ LD Z 205, 4 BRI
EBESE DU - THERASICFEIREI N B D L HER STz, A% 2 BEFREEE BT 5
ZEEA LeuB OHUS. 7o b NTHEMRE NG, ZOMBEOMRHANHIGFIN S,

leuB BIEFZREBERME~— b —¢ 75 Ha japonica BE-X7 ¥ —ROEBLE

leuB Efn & KB RME~— D — LT HEE-I X —R20HEELBRL, £7
Ha. japonica leuB iE{x¥ Ktk AleuB ZA{ER L 7=, WICHAWEMMEESF L. leuB
BIGTEATHTTAI R Z— pIML Z{E8L 7=, AleuB @ pIML TEE ik
Zo | B/NEEHL (MM BSHE) 1238V T SREZSRME ToOREIZ L W BG L7z, £72 pIML
TR Z | 1ERIETH 2 3EAMM: & | RBERMETENENEE LI BEORER
BRI FER, FERETHD 2 ERbhoTz,

SSRELRTRBA T 7 A K7 2 — L LT, JLAeMEMESEE-2FREL, leuB
Bl Fe@EEHA7 plleuB Z/ER L7z, A MM EHIIZI W T, plleuB TEEHA#L
{& AleuB [pJleuB] & Ha. japonica BFAEMKROYEIHIZIIZAEE o7z, ZDOFRERND
leuB Bn & RBERME~—H—& L THEMATLHE -7 X —R0, 0RO HEA
W~ —h—%HT 220 LTRIHAETHDI EEZBND,

fii# A SCE R, F3C 2000 F &3 300 352 1 HT DR ET 520, & L <ITZHEILB800 #5% 1 #fRH L T 720y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R WOUERE, RLKI—FURIR (T2R2) IZTA U Z— Ry MARESNET O T, AFKA[GERHFH OWNE TIERL TEEN,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(18 H3RAE)

Doctoral Program

24 =
m X B S

THESIS SUMMARY
Fea—A A B LY F HRETIL (RS0 « it (T2%)
Department of, Graduate major in E’ﬂ% @I'_%L’ a—A Academic Degree Requested Doctor of .
FHERA fRgHE (F)
Student’s Name ol BEoRER Academic J\E FIEE

Supervisor(main)

EEHA (F)

Academic Supervisor(sub)

HE (FL3L 300 FEFLE)
Thesis Summary (approx.300 English Words )

3-Isopropylmalate dehydrogenase (IPMDH) encoded by leuB gene is an enzyme involved
in leucine biosynthesis. In this study, leuB gene from extremely halophilic archaea
Haloarcula japonica was cloned, and the gene product LeuB was characterized. In addition,
applicable selection markers for Ha. japonica were very limited. leuB gene has been used as a
auxotrophic selection marker for some organisms. In this study, new host-vector system for
Ha. japonica using leuB gene as a selection marker was constructed.

Characterization of LeuB

The recombinant LeuB was produced in Ha. japonica, and purified by Ni-affinity
chromatography. The optimal pH was pH 8.5, and maximum activity was observed at
50-60 °C. Relatively low activity of LeuB was observed at low KCI concentration, but the
activity increased as the KCI concentration increased, and the maximum activity was
observed at 3.0 M. This indicates that LeuB is a halophilic enzyme.

Some previous studies revealed that IPMDHs form a homodimer and an active site is
formed at the monomer-monomer interface. Therefore a dissociation is considered to lead to
inactivation of IPMDHs. Analytical ultracentrifugation revealed that LeuB forms
homotetramer in high KCI concentrations, and it dissociates to monomers in a low KCI
concentration. These results indicate that the dissociation might be related to the decrease in
LeuB activity at a low KCI concentration.

Further, The denaturation temperature of LeuB was increased as the KCI concentration
increased. This indicated that the structure of LeuB was thermally stabilized at high KCI
concentrations.

Application of leuB gene to an auxotrophic selection marker

Ha. japonica leuB gene disruptant (AleuB), and plasmid vector pJleuB were constructed.
pJleuB harbors leuB gene as a selection marker. Transformants AleuB [pJleuB] was obtained
on minimum medium (MM) plate. AleuB [pJleuB] showed almost the same growth to wild
type strain on liquid MM. These results showed that leuB gene can be applied as a auxtrophic
selection marker.
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