N

: A o
nareseamnsessuLmilsnihdyyrnuuuaasssmlszneululaen luuuaiGy

Synechocystis sp. PCC 6803

QMQ DRNINHIA T s

ﬂ’1‘ll’1')‘]lﬂ') VR RTL = I

o W8 WiEhna bbbk UiTaky]

UnnsAnmn 2547
ISBN 974-53-2138-9

a < Ly a o
A18nTIR9inaINTiNM AN NAE

T 290 3949 LX



EFFECT OF PHOSPHATE ON TWO-COMPONENT SIGNAL TRANSDUCTION

SYSTEM IN THE CYANOBACTERIUM, Synechocystis sp. PCC 6803

0 mmmw aemqw e

Department of Biochemistry
Chulalongkorn University
Academic Year 2004

ISBN 974-53-2138-9



Thesis Title EFFECT OF PHOSPHATE ON TWO-COMPONENT SIGNAL
TRANSDUCTION SYSTEM IN THE CYANOBACTERIUM,
Synechocystis sp. PCC 6803

By Waraporn Juntarajumnong
Field of study Biochemistry
Thesis Advisor Associate Professor Aran Incharoensakdi, Ph.D.

Thesis Co-advisor Julian J. Eaton-F

SO fI/

2. PhD.

Accepted by thé"Fa %ngkom University in Partial

Fulfillment of the Requirginén
\ \ ~

/9
/ , / /’ ’lg \?\\\\ of the Faculty of Science

(P $ ) 43 ak ﬂvf

THESIS COMMITT

Vil ol N %~ ....Chairman
impaseni, Ph.D.)
Y
Tj hesis Advisor
Aran Incharoensakdi, Ph.D.)
| o Zont o
A UHNIBYEHRENA
......................... A is"Co-advisor
h /s

(Teerapong Buaboocha, Ph.D.)

................ %?7 "/”f’"""Member

(Associate Professor Wipa Chungjatupornchai, Ph.D.)



WAl UNsAued : asresemasesyuumilsnhdyaauuvassesdlsyneululeenty

wuAfiFe Synechocystis sp. PCC 6803 (EFFECT OF PHOSPHATE ON TWO-COMPONENT
SIGNAL TRANSDUCTION SYSTEM IN THE CYANOBACTERIUM, Synechocystis sp.
PCC 6803) ananstiinm - 7A.A5. B30y ﬂumi‘tyﬁnm a’mmmﬁnmmu Julian J. Eaton-Rye,

Ph.D. 160 w¥1. ISBN 974-53-2138-9

uunwnﬂ'l'ﬁ'?vuunmuumu'\ﬁ’mtu'nuuu anvasdlsznavilaeinlussneude el uauasTu iy

- alal

AILANNTTARLAUR TuNTTLfRean s ufmf\’ﬂ i anaulama S110337, TUsAiunruAunsmauaues

SIr0081 ua"Tﬂ?mumuqummﬂuaum_ o auavsiaan1nzaneanlu Synechocystis
sp. PCC 6803 Tuemdseiilénareiugnsnasi “lurifueyindrelamudeinudyyinees
S10337 unzueaw ARG UL 88 ke J 3160081 iflemmagauuiifinesnsaesituisumia
AINAN7 unnmn&uﬁmi‘wﬁu{nm Ll g s : u i 1 PhoU uansznufliinannnisnans

AN Lo g / \ nmzmuJaﬂunmmuium‘fﬂuunmuvluq
“ mauazaIanean anuiugnany
T214R agalsfinndd 3 A wm‘Tauuw‘luuTﬂmu PhoU wudnda

alarieanmasinuaniia uasifiewlanunsnesiuuaanifnad

Aauma 88 ﬂ"am'laﬁﬂﬂaﬂ'\m LIEF Rl ¢ ) '\ﬁ : u 8'luTmuumﬁ’tyty'1m1mq SIr0081 1ilu
u?vzmﬁtﬁﬂnmﬁum;jwﬂmwm \ \

arrlrznauneaaLnaT siuAguANNImavaued A lunsdli ifldainulawa
muuﬁemmamumwmmmnmﬁ“w ANz Ao e m fy AuviWaanm ¥ SIr0081 wudrdaalminasann

. " & ; % ;
maliuansfiansmn widraslezisianasuis m paastanaallddreziaiansamnnielusad i
_ . BTN . o ; o
annrnEnuWeam i Sir0 e anfadaunrolfiluwvaseamnieu

UMAIWANIUTDAUTASR D00
4 i = o i

Nimmewam'a:t-nwa‘fﬂmnmm
|

- & 4 o a
pF P naniNeafesiuniraaueziaiia

vdd

TUTUNT 152 'lﬁtﬁumrmnmruamimnmmawumﬂfmflﬁummmj wnlawg

° al ~
AINNITNITINRTANTY

uavwﬂafﬂmﬂuﬂ"wwamﬂquu'\n‘w'lmma:mmamﬂmﬂm uﬂmmmaﬂquﬂwﬂ;ﬂ‘lﬁqmﬂu‘l-nuﬁmwnﬁﬂﬁ

mwud'mrummuuwn u Ei q ‘vj j w %qpf}imﬂﬂmﬁm

'lummmaammu loztng lag iugnaundaulaansnaznaumsuenluflondamn 30%  uaziou
ﬂﬂamﬁmmfmnﬂﬁ henyl-sepharose_wuqnie AQLIEN <ienfian iy 2.46 Tulas
s ui’ F‘ aa&. m%ﬁwﬁ%ﬁ/\%&gw 48 flamasiu

muhuuamﬂnnuqaqmw 40 mmwm’n‘uﬂ'lu-ﬂ'nwm'n 6.5-8.5 A1 Ky, A miLerdmauaziefin winfu 20 usz 0.7 fiad

s muaiy llﬂ.‘:LﬂH1‘lNNﬂ')']N’ﬂlW’]:ﬂ'LI‘E]:‘ILVIVI ua:vavmmanm

NP TP e, aeiledetan. . 00 A N
4 =
AUV AN, aesadannansemLFn

q d .
HnsAne. ... 2547 oo aeiladannansenFnnsan




## 9745321389 : MAJOR Biochemistry
KEY WORD : HISTIDINE KINASE / RESPONSE REGULATOR / PhoU / ACETATE
KINASE / PHOSPHOTRANSACETYLASE / Synechocystis sp. PCC 6803

WARAPORN JUNTARAJUMNONG : EFFECT OF PHOSPHATE ON TWO-
COMPONENT SIGNAL TRANSDUCTION SYSTEM IN THE CYANOBACTERIUM,
Synechocystis sp. PCC 6803. THESIS ADVISOR : ASSOC. PROF. ARAN
INCHAROENSAKDI, Ph.D., THESIS CO-ADVISOR : JULIAN J. EATON-RYE, Ph.D.,
160 pp. ISBN: 974-53-2138-9

The two-component signal transductic hich typically consists of a histidine kinase and
response regulator, is used by bacterial ce \ 0/S gha ges in their environment. The histidine
kinase SI10337 and its cognate re ponse re gulaionSie0081, together with the negative regulator
PhoU, are involved in the resg \ ' geconditions in Synechocystis sp. PCC
6803. In this research, mutationss been imtrodueed intesPhr-214 in the conserved motif of the

transmitter domain of SI10 S n tl ain of SIr0081 to examine the
function of these specific amipew@Cid€. Ir tion,.a F deletion strain was constructed to
c d with Thr-214 histidine kinase

: _ kaline phosphatase activity was
carried out to monitor the 1 the ations. ;The res ed that mutations of Thr-214 in
: 4 i uf ati alkaline phosphatase activity in

5. However, removal of PhoU still
'\ e Thr-214 mutants except T214N
ed by Asp-88 mutation suggested that

both phosphate-sufficient
retained the up-regulated of a
and T214R. The abolished

Some response regulator proteins have beei . e phosphorylated by low molecular

in=th 1 ognate histidine kinase. Therefore,
Sphate was also investigated. It was found
_ ct1v1ty could not be induced even when an
 Suggested that acetyl phosphate could not
osphate can provide a source of
ough acetate kinase and
10 , are absent.

inH
phosphorylation of SIr0081 by énd
that in the absence of S110337, the al
endogenous acetyl phosphate was W&d"& "?lé
phosphorylate SIr0081. addition, the exogen
phosphate to produc =t
phosphotransacetylase, v
Reverse transcriptio ' A expression of acetate kinase and
phosphotransacetylase genes of Synechocystis sp. PCC 6803*is up-regulated in response to
phosphate limitation. It is ﬁsted that these g€nzymes are important for energy metabolism

allowing the cells
Acetate Iﬁsw 50% ’1\&‘;’@ and phenyl-sepharose

column chromatog hy 1ally pur1 1e enzyme was obtained with a specific activity of 2.46
pmol/min/mg protem The subunit molécular weight determined by SBS-polyacrylamide gel

cpparent B, Pes FOLShE b0 Ead VIl YT RE AR B ot 6o, mhe

showed highi specificity toward the substrates acetate and ATP.
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