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Abstract

EREVMOERARN YD FiE, BEALYBHRENDEARNOATEEZNL T, 7/ ADNADOKEMR
RECFORREBCERZSBEZLZLTVD, —FT. EREYNTHZT7—F7 (FHE)ICE
FRENBEEARNY D FAEBERZERL . DNAZITY IZIATVWA ZEAMBREENATVWD, A5
(& 100°C TH B AT aE 5 B i 8 O 7 —F 7 Pyrococcus furiosus D5t Z B# 35 & T, mRNAL
BUNVEORLARITHEERMR NV EPFO624N FEEND &AL, TN T—F7
DEARNY 7= REZBLEXRNVETHD L ZREHLI
(EARO2EEKICHRTDIREEERBEZET), T T, P.furiosusOE AN BEEKZET]—
RITBPFIBMEBEFEMBEARN YT —I)LREANVETHBPF0624DEEFZERBEDOH
BARIZ—ICHiAHk, TagiiflZNnE B VET (TADE, £HEREFAUT7 I /BRESZAWVT)
Bz fkzEE, SDSRUT VLTI REKABLEIFEI—CHDETHRL Iz, BHRLU LPF
1831 PF0624X NV BEZAWVWT, T2 T7 NEICTEODNABEREZERILL & Z 5, PF183
122NV ETIE, ARBNY RO T NIEETE ., —H T, PF0624R2 > NV B IFEH#ICDN
AICEELBA DA, PFI8MEZNLAEVOXRFUOEREZFHICERTTRETD LN REETHh
2o ChlE, B3V ITT, PFOGURUNIVENBHBEMOT —FTOIVONTF 2 RETS
BEEFOEEEKRLTVS,

Eukaryotic histone molecules play crucial roles in the packaging of genomic DNA and the
regulation of gene expression through the histone core structure, which is composed of an
octamer. On the other hand, primitive histone molecules have been reported in archaea, forming
dimers and folding DNA. By boiling the medium of the hyperthermophilic archaeon Pyrococcus
furiosus, which can grow at 100°C, we confirmed the induction of the functionally uncharacterized
protein PF0624 at both mRNA and protein levels, and identified it as a protein possessing a
histone fold in archaea (having a size and structure corresponding to that of a histone dimer).
Subsequently, we incorporated the genes encoding the histone monomer of P. furiosus, PF1831,
and the gene of the novel histone fold protein PF0624 into an Escherichia coli expression vector,
and produced recombinants without a tag sequence (i.e., using the same amino acid sequence as
in vivo). These recombinants were purified until they were almost homogeneous on SDS
polyacrylamide gel electrophoresis. Using the purified PF1831 and PF0624 proteins, we verified
their DNA binding abilities via gel shift assay. While the PF1831 protein showed clear band shifts,
the PF0624 protein did not directly bind to DNA, but rather, it was suggested to facilitate chromatin
formation through PF1831, especially under high-temperature conditions. This implies that under
heat shock, the PF0624 protein plays a role in protecting the chromatin of hyperthermophilic
archaea.
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Functional analysis of a novel histone-like protein from hyperthermophilic Archaea.

1. HREREBEOHE

EREMOER NV DFIE, SEXRLIUBRINZER MY OT7HEEENL T, 4/ L DNA OBMPELFORR
FIEICEEABEEMRLTWS, —AT. BRENTH27—F7 (HGHBE)ICERBENDER NV SFD 2 EF%
L. DNA ZIFVIEATWRZENREINTWVWS, Fh/-BiE 100 CTEBTAELNBHEFREDT—F7
Pyrococcus furiosus DIEhAE#R TS Z & T. mRNA &9 VXV BDOML X)L THEERM Y > /80 & PF0624 H
FEINDIEAHEREL. TNDT—FTFOERMN Y 74—V REBLIEYVYNRIVBETHBZEEZRBE L (ER N
VO2EFICHIGTZREIEEERET), TIT. P. furiosusObER NV BEEKAI— KT 2% PF1831 BizF&
FMEA N T4 —IL RSV IRVETHS PFO624 DELGFAERKBRERDRIENRY 4 —ICHAH, Tag BHENIA
WET (ThAbhbbE, £EAREALCT I /VBENEZRAWVWT) M k%EESE. SDS KUY 77 YILT I RERIKEILIFIF
H—IC 2 EFTRELE, BE L7/ PF1831 ¥ PF0624 ¥ V/XVEEZHWT., 4L 7 KNEICTZD DNA &8
EMREEL7=&E T B, PFI83149 /XU ETIX, BEANY KDY 7 MR TE R, — AT, PF0624% /N &L
BEEICDNAICHEA LAN oD, PFIS3TAN LA/ OXRF VMR ERKICERTCRET 2 I ENTEBINEL, Th
&, B3y T T, PF0624 9 VXV BENBHAEDO 7 —F 7O IO F V2 RET DREEFOIEEEKRLT
W3,

2. MABRREEDOHE (F:R)

Eukaryotic histone molecules play crucial roles in the packaging of genomic DNA and the regulation of gene
expression through the histone core structure, which is composed of an octamer. On the other hand, primitive
histone molecules have been reported in archaea, forming dimers and folding DNA. By boiling the medium off
the hyperthermophilic archaeon Pyrococcus furiosus, which can grow at 100°C, we confirmed the induction of]
the functionally uncharacterized protein PF0624 at both mRNA and protein levels, and identified it as a protein
possessing a histone fold in archaea (having a size and structure corresponding to that of a histone dimer).
Subsequently, we incorporated the genes encoding the histone monomer of P. furiosus, PF1831, and the gene
of the novel histone fold protein PF0O624 into an Escherichia coli expression vector, and produced
recombinants without a tag sequence (i.e., using the same amino acid sequence as in vivo). These
recombinants were purified until they were almost homogeneous on SDS polyacrylamide gel electrophoresis.
Using the purified PF1831 and PF0624 proteins, we verified their DNA binding abilities via gel shift assay.
\While the PF1831 protein showed clear band shifts, the PF0624 protein did not directly bind to DNA, but
rather, it was suggested to facilitate chromatin formation through PF1831, especially under high-temperature
conditions. This implies that under heat shock, the PF0624 protein plays a role in protecting the chromatin of|
hyperthermophilic archaea.
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