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TN T U T, WWE L FRROBER ARG AT VT AREMETH Y | ERA L omi e E
FrolnbihiTng, HEK EOKGHOE HHPIHITTRWET Z N TE, REMEICERIICENLIZAEYT
HoLEZLND, NIT VT OREBAMEHEO SO THD _HOHMEROI L, &TCOYT ) 7TV TITE
FEEND I RKRFIL 7> (Hik2, Hik34, Nb1S. SasA, RpaA, RpaB, Rrel) f#{EL T\ %, NblS-RpaB K&
X SasA-RpaA IZZNZENNEAK. AU XLCELSEH D Z ERHME SN TWD, 55 Rrel (2B L TikZ OREHE
IXIEE A EBHL NI TWVRY, KFFETIZ. £ TOYT I AT VT ROEL DNRERAEMIC L > TEE
B RO LEZBND Rrel IZOWT, BFNVAEW S. elongatus %z AV T Rrel OREZ AT A Z L 2 HEY
E LT, ARl EFRI R EITo 72,

IZU®IZ, Rrel DY EOEAFEIREZBEENICRET 2412, 7 a~F o oEREE (Chip) XA U7
T LA BRIHEDRET ChIP-2 A U U 7T LA T 24TV, @R TIZET 5 Rrel fiA Mk E LT, 156 fHlk % FE
L7z, 612, FELRZ 16 RO FTHICHFEET HBEETDOI B, FERV Yy Xu VBETEED 10 BETNE
B TICBWCHEEERENEIN Uiz, ZROHERIZY U BRIEOZIFELICL Y, Y7 FAEGET D, £ 2T,
FEIRTFICBIT D Rrel U UELREEA MEE LR 8. Rrel IZmiR FICBWTEFEIZY Vb L~ EF LT
77o F72. Rrel D)X= " F—THD I LIRBIN TV ATV FF—F Hik34d OBERFIIER T, Zh
510 BEFOEEA NV RIGEKR, Rrel U UL~ D EHER b TV, ZHHDREREND . Rrel 1T
FHETFICB W T Hik34 1280 U UMb S i, X TEETOBEEEM (LS 2 EXRB e, £z, Vv
FRfIRRE ARl 2 K O 2B B A A L7z Rrel (Rrel™®) ZBRIFRHE T2 2 LI2 X Y Rrel XA Filfs T DisEpE
WENEIN L7722 &35, Rrel XHL FiEfaf DIEEX Rrel OV VL L-UUIIKIFET 5 Z E DN L MR - T2,

BT, AKD rrel st (Synpcc7942_1860) ZBIFED LT /) /X7 T U T D rrel i@fat (slr1783) IZiE#a
L72RRIE, WHIEESRE T CIIBEMRELEDLRWAEFT LR LA, BE T CEEERREZEEZ R LTz, &5I2,
Rrel U (b O Rrel SZEL FEETHEIRA M L RASE KD TWe, ZHDZ & D Rrel X FR{ET- O
EDOHINL Rrel IZOBKFT D Z ENHLMNITR ST,

WIZ Rrel OFEEETFT — 7 DR EIT -T2, in vitro D7 IV T M7 v A Tlk. Rrel™E Rl 2 o7 B IXF
E LT 16 e T —7 10k L CHIMCTRATEEEZ R LZ, SOIKEAT vEAICLY Rrel™ | TR RAYIC
DNA [ZHEETAZENHLN LR ST, ZTHHDEMND, Rrel 13V VEMEICKTE L T, BT, FRAJIZ DNA
WA EZ RS Z LR o T2, 51T, Rrel KR TG T D hspAd BAs T DEEBALA S DIEE & | hspA,
dnak2, groESL-1. rpoD2 @ Rrel {EEE A DN 21T o7, T DFER. hspA. dnak2, groESL-I1, rpoD2 DENZ
no7 vt —& —fEk LK 20~30bp 12 Rrel MFEEGT DI EEZHALC LTz, £, 25 OFERICIE GTTCGG ft
DR UECAI AN 58 L CHEE LT,

Rrel 8 U VIRL SN DM EERIRT D 212 k4 725 TIZEB T 5 Rrel U VB LIRIEZ FRAE U 7o, FRHT OGS,
WY, RIERE. RIRBITEA LA, BERMETRrel VUL L UVIX ER LT, F70. hik34 WEEERRIZ. TRIEIC
BT D Rrel VB b L~V ERITRDNTZR, ®ERE, SiRBEEA LA TIIRERRAONRN-Tz, 20
2B Rrel 1T Hik3M4 280 2 U EOL AF V0% F—FIcko ) VEBbEND Z LRI, -,
YA AR BLEA] DBMIB CEEZEIZ Rrel 28 ) VB L SN Z LD Rrel 37T A b% /) =L OBETTIREER B L
2R EOe ATF Vo F—BlhoTY VBB LEND Z LAVURIB I LTz,

INHOREREMNS, Rrel [3HELRA NLAFICBOWTEER Yy X U HEFIET I~ AF—1LFa L —4—
THHEBEZLND, ZNETIZYT I AT T U TIC— B N L R SEEMEITA 5 TR 57, Hik34-Rrel
I T /2RI T VT ORA NV RINEEFHERBOEHEE LT, ¥l TOHRETH D,

8% - FSCEEIE, T3 2000 52 & 930300 554 1T ST 520, b L<IFEIC 800 5E4 L iR H L T 72& 0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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Tens of two—component signal transducing modules, histidine kinases (HKs) and response regulators (RRs),
are encoded by cyanobacterial genome in general, and responsible for acclimation to changing environments
at the transcriptional level. While the number and composition of these modules are rather diverged among
cyanobacteria, two RRs containing DNA binding domains, RpaB and Rrel, are found in all sequenced
cyanobacterial genomes and were shown essential for viability. While RpaB is known to negatively or
positively regulate high light and other stress—responsive gene expression, little has been known for
Rrel, and we here investigated the Rrel direct regulatory targets in a cyanobacterium Synechococcus
elongatus PCC 7942. Chromatin immunoprecipitation (ChIP) in combination with a high—density tiling array
analysis identified Rrel binding sites on the chromosome, which includes promoter regions for chaperone
genes such as dnaK2, groESL1, groEL2, hspA and htpG as well as the group 2 sigma factor gene rpoD2. In
vivo and in vitro analyses revealed that Rrel phosphorylation level, DNA binding activity and adjacent
gene transcriptions were increased in response to heat stress, and these responses were much diminished
in a knock out mutant of Hik34, which is a previously suggested heat shock regulator. Taken together,
we here identified Hik34-Rrel as the heat shock responsive signaling module directly regulating major

chaperone and other genes in this cyanobacterium.
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