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(Abstract)

Archaea was established according to difference of
16S rRNA nucleotide sequences, and is thought to be
the ancestral organism for eukaryote. Now many
entire nucleotide sequences of Archaeal genomes are
available. By comparing among Archaeal genomic
data, information for their evolution can be extracted.
In this work, the evolutional features are extracted
from genomic information of three Archaeal species,
Pyrococcus  horikoshii, Aeropyrum pernix and
Sulfolobus tokodaii. 1. From the comparison of the
overall positioning of the similar genes, it is shown
that two Pyrococcus species, P. abyssi and P.
horikoshii, conserve their overall gene ordering with
a few times grovel genomic recombination, revealing
that these two species were separated recently.
Conversely, species in genus Sulfolobus did not show
any structural similarity of genome, predicting that
species in genus Sulfolobus were developed
independently. 2. Among Pyrococcus species, the
gene ordering within the mannosylglycerate
biosynthesis gene cluster is completely retained with
high sequence similarity of each gene, revealing that
this cluster is thought to be important for genus
Pyrococcus. 3. From comparison of gene ordering
within the UDP-GIcNAc biosynthesis gene cluster, it
is shown that phylogenetic distance between P.
horikoshii and A. pernix is closer than that between P.
horikoshii and S. tokodaii. 4. When compared the
amino acid sequences of the gene family,
functionally similar genes are consisting a
phylogenetic cluster. But when compared the
nucleotide sequences, genes from same species are
consisting a phylogenetic cluster. These results
indicate that nucleotide sequences were developed
with retaining features of the host species, but the
translated amino acid sequences were developed
under pressure of the function. 5. Other features, like
presence or absence of plasmid, transposable
elements, duplication and recombination, also
provide the important information on evolution.
These analyses shown above indicate detail analysis
is necessary for recognition of the recent history of
genomic evolution.

(Keywords) Archaea, genomic sequence, evolution,
comparison, gene cluster, plasmid, integration,
recombination
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844 by epent_|
18 bp repent |
(352 repen |

(42 times)
(11 times)

-~ -
-~

(72 & 110 times)
(3 times)
(2 times)
(4 times)
(5 times)
(2 times)
(9 times)

X 8.3FMOT —XFT7NATHiEY K LES
By aNOETFTITHEY K L OB ERT,

(single, 19 & 27 times)

(47,104 & 117 times)

18

UM S, tokodaii TliX, EX

S350 75 1780 EEEXIE TD 6
L OB IR LESINREWEEI N TE T,
PLEDOEBERET D &L S tokodaii D7 I
XU T bR s R CE L HES NS, (K

9.2 M)

A fAEEIZ, LTI AIRERELTY
b LHEES NS,

B. IRIZCTTAI RNF ) AR ASHEZ &
Ebohd,

C. ZDOH%DOTF ) AEEOMARZIZEIY, 7
ZT A RN ) s Lz Bb
na,

D. 77 A NP DR EDEENY ) 5 ETHE
HBLT, 77X FRKELRTOIE—%
NER L7 B bhs,

E. D%, #0iR LESINYT 7 AFHICHAS

Lz, F ) AOEEDOHEENES
Ik #EELTWnWs EEbin s,

Z ORI AL OB AR CBAED S tokodaii
T AREELNTEZOTIE RV EHEE
END, ZNHBEDY ) MMERE TEITHW
52 LT, WAEMOEEDEIEREDIER
RZTLS AT 20w EBbhs,

6. ¢
EVWfboEREEZRECELRINTE 85
WAEMBOBRIEDORIX., 7 MMERE L TH A
fRESENTESL, LMLEGRTEDH2DIX, BV
HEALDOBFEOFTDIFADO—BE, BAEDY ) 5D
BeHI7ZT T D, 1272, ZOEHEH IR
THZEIZKY, ZOMAEMNBERTCE
EDOWBBEEHSVIZT LN TEDDOTIE
et Ebnsd, S%IIRER T —r i
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K ABEERIIOBHRNZNETLY b, ZBMTE
AR RS OMH AR L TS DT A
2RO ERSIMT N Z < —RH e irge & 72&0
TLBTHAH, TORFZIL, HERSIRTEN
ECHEM L H IO METHoTRFLE TR | ’7
J LOFFERRIEIC L 528D K 5 7 b iE %
B AE L 7 ) MR EBFERIC L BT b
B & oD s 2 e A i < RRZE R 27 ) IR B 23 W]
REIZ7R2 D D TIX72 WD, S DT ) Mgt Otz
WICHAFE L 720,

- =
(-)

Gy By W

U

_v\ /\
b

9. HERI XD S. tokodaii 77 /) L DOELIERE
A 7 ANFETTAIRGER), B. 7T AI FoX
/Ammﬂﬁa/&?f C. 77 A X RO, D.
7T A REEOHEE, B MYk LES O A
(k) - 77/ Aﬁﬁfﬁ(ﬁ)@iﬁfhm

Bt e
EMmOEFEBIOHEILESIIBITDL VY VR Y
TADE LD ELTEHLE LIEMAEIZR LT-fE
M BT M Fge s CHATHFZEICI A TS NLE L
TR - KERA - FAEDOE S ADE O

FRTT, ZOH2EY TESHEHLHE L EFET,
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