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Abstract

#> 3 Y J5% (Heat shock response ) 34 BEYBICREES N -RENSHEEETHY) .
ChET, BREABETOMREFLE L THEOBEN BEhTEL, —/FT, 8>3y
NPSOEEBEREZFMHEICHKREVEMREFRELERS N TVWS, B2 BFXKBEIC50°C, 900&WS,
CONITITICE>TRVIOUAN BT DLOBEAS AV IZEERET, £ERVYONIT
DT7AMFAIICZOREZEEITZONE, FIVIABHEZRAVTRELE, TORER, K2
TOTFF—LBHNS., —BHOBEMIONIVENfrZRNICEEETND ETHREEAANS S
ENRBENE, BlRE, B3 v IHNSEENEE (30°C), ICRLTIODEICK, VARY—A
SUONVERHNBECBEELLERONVEROFEN Rohd, £z, BEAORKERME TIRNAXr
RNADBMHBEFHNTEEh, TheZZBe LT, BRYSRBEBZOBRIEEL., BoRAL
EMASCENEHENE, TSIC. B2 IV IRRTOLTOTA—LBROZALT—AT—
BREERDOMIDET, (RNARNADEMHBRFHERS IV INSOEEICEVTELRD
FTHBDENTRENE, T TIRNARNADCSHBRICH TS KBREOS > JIINEBETF/
YOFTORIAL Y232 (KOALY23> ) ZAVT, 23y I s5nOEEICEL TEEFE
ICRELE. TORR, BEOEEGHLEROABRELEFEELSBEVEOD, LROKSKE
LOWES 3 JICHEBEhREDELTUTOEEFEREL L. T80 5, rRNAEHICEDSr
ulA, rluF, rimHXtRNADEEFIC D ZmnmARqueARETH D, HFICIRNABHIBROZERKT
FRES AV IICELY, KBEOBEERNT70-80%I-ETLRL I,

Heat shock response is a fundamental regulatory mechanism found in almost all organisms. We
conducted a whole proteome analysis of Escherichia coli before and after severe heat shock at
50°C for 90 min. This condition kills approximately 30% of bacteria in the culture. We found that,
during the recovery period after the heat shock, sets of functional proteins are differentially
expressed. For examples, many ribosomal proteins and membrane proteins are expressed just
after the heat shock, as well as tRNA and rRNA modification enzymes are expressed just before
regrowth of the bacteria. Principal component analysis of the proteome data suggested that many
of the tRNA and rRNA modification enzymes are key molecules to recover from the heat shock.
Actually, using series of single-gene knockout mutants in E. coli (KO collection), we showed that
rRNA modification enzymes such as rulA, rulF and rimH, and tRNA modification enzymes such as
mnmA and queA are necessary to recover from the severe heat shock condition.
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tRNA/rRNA modification enzymes are important for the recovery from heat shock in Escherichia coli

1. HIREBRFROBE

395 % (Heat shock response) [FEk R AEMIEICRESN-IRENLHEHEETHY . ChET HICXKBR TOMEEZS
IDELTHEZLDRENGINTE =, — AT, B av oD EIEEEFHFMICRIILEMBEELBONTWS, L ITKEBHEIC
50°C. 90 &S, SDNITYTIZESTIEH 0% T DKL ELIVvIEEZR T, £FRYD/N\IT)THINFEIZZ D 1E5E
#MAET 200 %E. ASVIRBHERANTRIL . TOHEER. FIC2TOTA—LEBRIS, —BOBEEEI /OB NERMIC
BFEINSZETHEHEBARNSIENTEINT -, HIZIE. B avohLBEDRESE (30°C), ITRLT 10 K&IZIE. YRV —LEY
INOBEPNRICBEELEZAV NN VEBHDOFENROND, -, BEH O &R T tRNA 5 rRNA DESMBRENFEIN. TH
LT, AR BBZEOHRAREL. BAREALAMNIENFEHINT-, S5I2, B av IR TOETOT A — LR
DEAALOA—RT—REEBD DT HIET,tRNA/FRNA DIEERERFILE a3y DEEICEBVWTELGIRFTHD LN
REENT-, FZTtRNA/FRNA DIEEBERICHTEIRBE D VT IVERF/vI7oaLyar (Ko abyiary) AT, &
v DEEICEALTEEFEICRILE TORE. BF0EBEIBLEROKRBEEFEEHLLAVEDOD ., LD L5405
LWESav B EINDIDELTUTDEGEFERELz, 705, rRNA SR IZEE455 rulA. rluF, rimH 4> tRNA D {&4f B
H%B mnmA 15 queA I ETH D, 4FIZ rRNA BB O EEMR TR avIIZ&Y . KIBEDBIEERMN 710~80%FEFTLER L=,

2. MRERRAEEOBE FER)

Heat shock response is a fundamental regulatory mechanism found in almost all organisms. We conducted a whole proteome analysis
of Escherichia coli before and after severe heat shock at 50° C for 90 min. This condition kills approximately 30% of bacteria in the
culture. We found that, during the recovery period after the heat shock, sets of functional proteins are differentially expressed. For
examples, many ribosomal proteins and membrane proteins are expressed just after the heat shock, as well as tRNA and rRNA
modification enzymes are expressed just before regrowth of the bacteria. Principal component analysis of the proteome data
suggested that many of the tRNA and rRNA modification enzymes are key molecules to recover from the heat shock. Actually, using
series of single—gene knockout mutants in E. coli (KO collection), we showed that rRNA modification enzymes such as rulA, rulF and
rlmH, and tRNA modification enzymes such as mnmA and queA are necessary to recover from the severe heat shock condition.
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heat shock may provide insights on
the origins of life.
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