==k
oS
Jdo
i)
I
k-

2’3 IANl# Thermococcus sp, NAl
Z

KA ST B8

201 B A(erIAohed

ALHFAA B52] e APz HAA vAE s
I 2] 2 (Haemophilus influenza)®] 53] 3]S0] 1995
ol ¢ ol 2, AAHAAY T A HE u)
AZS(HYAZEE o)]Foix Tl Z AES A 5n
Al v-(Bacteria) 2 A #(Archaea) S E 3 GAA)
s5 AAA e R 34 g 2w 2006 109 E
A, 1400 {739l ©] & Chhttp://www.genomesonline.org/
gold_statistics.htm). =i ] 739 20021 H-E 10497+
AGoz A2 ZEEARI m A BEFAx B8
Z1ENEARI S P EATEE 713 2 d7RSo)
Vibrio, Zymomonas, Helicobacter, Corynebacterium,
Manheimia, Phaenibacillys, Pedicoccus, Streptomyces
T A AF o] #FE AR FAA FEo)
o] FolFth

P ERRAA S A THE - 2B His) f14)
A7)7} ol Bl A A2 wlg o7 d5atge] psa)
M, 34 JEE golshA sty 8717 945
g S70] slek fdA sl el Hi vEe
54< B, oJ5g A 529 H94 v Eo]
7P Bom, o 2 ARINAE, SATAE, F9
& TS 293 18T BH ) ngE o))
FHoll = S| FAEQ] S50l B3 BAlo] Fopx|HA,
G Z] F14 BlE A7r el FE
AAL ATk fEvete] A, Fakekalde) 2w
T AR AREES WAl 018 £ 9= B gmA
=<| Hahella chejuensis®] 544 s)=0] #2o] 25
AT 8 20039 R E] AR ) okarakte) mhein)

T, WSYENUAFR2E, OHLHI0) QM ATHH 2T

°| 22141 9] B I ERAF AR A o] S
T YT ES SR FHA) = o] 213
&l AT 53], vl=e] F-of A Moore Foundation,
http://www.moore.org/microgenome/)-2 20043 58 )
- AYTAE 150 HF9 FAA ) e 9L E
Ak A S YRINE A Z2AES A7
STk S FHAE ol e S 24 =S
8 vhel A7k AL sk A A<
A2 FFehe GBS 7SS AAHoR v
3lazat shs Alolth &, AHgabel Agu)op Bapa A
AR 7z IR S UAEAY B,
3151 S & o] 29708 olsjslaAl sk= Aol
Mg 5 F Uz v FaxAS &
o)

T AT S, AR 32 S, AsiA Y] e g
1

o
nAEe] AAE] 28 A4S AFe) AL
AA% A (Kindom) Btk SHHAI A1 o] =] 2)(domain)
FFl A M FF(‘Archaebacteria’o| A “Archaea’ 2
T ZHelE SUA, WEY, 2T S

5o) SR8 2e) Mk PSS TRy

O

EEER DR ES S LEESE S 0
54 B 3897 204 A5 o] o)
ol

gk wlj ko] Wi oYtk VAR 29 Fo) T

T U EE S 2 A X, 23

A A, TN 28 SN e vy

{EK 22 @
Korea Genome Organization
[
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Aeropyrum pernix
Archaeoglobus fulgidus
Haloarcula marismortui
Halobacterium salinarum

Metabolises sulfur

The first aerobic member of the Archaea to be sequenced

A Halophilic microorganism that thrives in extreme saline environments such as the Dead Sea
Responsible for the bright pink or red appearance of the Dead Sea and other bodies of salt water

Methanobactzrium thermoautotrophicum |Produces methane from CO2

Methanocaldococcus jannaschii
Methanococcus maripaludis
Methanopyris kandleri

of water
Methanosarcina acetivorans
Methanosarcina barkeri
Methanosarcina mazei
Methanosphaera stadtmanae
Nanoarchaeum equitans
Natronomonas pharaonis
Picrophilus torridus
Pyrobaculum aerophilum
Pyrococcus abyssi
Pyrococcus furiosus
Purococcus horikoshii
Sulfolobus ecidocaldarius
Sulfolobus solfataricus
Sulfolobus tokodai

A hyperthermophile

treatment
Thermococcus kodakaraensis
Thermoplasma acidophilum viaid cell wall
Thermoplasma volcanium
Methanosaeta thermophila PT
Haloguadratum walsby HBSQOO01
large size

Cannot tolerate oxygen and is one of the methane—producing microbes
Converts organic waste material into methane and carbon dioxide
Produces methane and grows optimally at temperatures near and above the boiling point

One of the most versatile methane—producing microbes

Causes methane gas production in cattle and contains a "ew" amino acid

Ferment acetate, methylamines and methano! to methane, carbon dioxide and ammonia
Generates methane only by reduction of methanol with H2

Hhas one of the smallest genomes of any sequenced microbe

An extremely haloalkaliphilic archaeon that is studied for Nitrogen metabolism

One of the most thermoacidophilic organisms known

Useful for investigating the molecular basis of heat resistance

Highly resistant to radiation and may possess an efficient system for repairing DNA

A hyperthermophile that grows optimally at 98°C

A model for research on mechanisms of DNA replication

A model species for investigating DNA replication, the cell cycle, and RNA processing
Convert hydrogen sulfide to sulfate and may have industrial applications, such as wastewater

A hyperthermophilic archaeon with an optimum growth temperature of between 65 and 100C
Lives in a particularly harsh environment — hot and acidic — without the protection of a

Able to live in the presence of oxygen as well as in environments lacking oxvgen
Metabolize acetate into methane and it may be useful as a producer of biofuels
Hyperhalophile of specific interest because of its unique square shape and extraordinarily

Methnoococcoides burtonii DSM6242 | Ability to produce methane, apotential source of fuel

Methanosprillum hungateii JF—1

and mud

Methanogenic archaeon that has been isolated from bovine rumens, anaerobic sludge digestors

(http://wwnw.ebi.ac.uk/2can/genomes/archaea.html)
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J3) 1. i X024 JMZ NA1Sl FXRHOIZAR: (a), scanning electron micrograph; (b), transmission
electron micrograph. Scale bar represents 1 um in (a) and 0.5 um in {b).

Thermococcus peptonophilus JCM 96537 (AB055125)
Thermococcus stetteri DSM 52627 (275240)
_l: Thermococcus profundus DSM 95037 (Z75233)
Thermococcus acidaminovorans DSM 11906 (AB055120) !
Thermococcus barossii DSM Z95357 (U76535) ’
Thermococcus celer DSM 24767 (M21529) ‘
Thermococcus coalescens JCM 125407 (AB107767) i
hermococcus hydrothermalis CNCMI 13197 (Z70244) !
100 —Thermococcus waictapuensis JCM 109857 (AB055127) *
Thermococcus zilligii JCM 105547 (U76534) '
i
I
|
1
|
!
t
i
I

93 fThermococcus kodakaraensis JCM 123807 (D38650)

Thermococcus pacificus JCM 105537 (AB055124)
Thermococcus siculi DSM 123497 (AJ298870)
81 Thermococcus fumicolans JCM 101287 (AB055122)
65EThermococcus gammatolerans JCM 118277 (AF479014)
Thermococcus guaymasensis JCM 101367 (Y08385)
% NA0O1 (DQ167232)
Thermococcus gorgonarius JCM 105527 (AB055123)
Thermococcus atlanticus MA898T (AJ310754)
74 £ Thermococcus alcaliphilus DSM 103227 (AB055121) {
Thermococcus sibiricus DSM 125977 (AJ238992)
Thermococcus litoralis JCM 85607 (Z70252)
hermococcus aegaeus DSM 2127677 (AJ012643)
Thermococcus aggregans DSM 105977 (Y08384)
Thermococcus barophilus DSM 118367 (AY099172)
E—_?iermococcus chitonophagus DSM 101527 (X99570)
Pyrococcus furiosus JCM 84227 (U20163)

50

100

0.01

I8 2. NA19 16S rRNA SXXE GIIMEN JIX8 Thermococcus &9 HIEE(Bootstrap
percentage values higher than 50 % based on neighbor-joining analyses
of 1000 replications were included at nodes, and solid circles indicate
that corresponding nodes (groupings) were also recovered in Fitch-
Margoliash, maximum-parsimony, and maximum-likelihood trees. Bar,
0.01 nucleotide substitution per position)
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H9olth o] #FE FHYYNFLE Fd &5l
© 2 HC0,80:20, 200 kPa) EF7HE HolF F719
okl Ao M= AR etk #57F sk 18]
A= elemental sulfur® 2781 AxpEA 2 283}
o] gelrag Stk 2eld NALETo o At
5o AM-9TZ 8915}17)9)8] elemental sulfur THA
cystine(10 %), polysulfide(10 mM), sodium thiosulfate
(10 mM), sodium sulfate(20 mM), and sodium sulfite(3
mM)E F718 v Aol M AEEA skt E3, 20
Aol ohuin ke 02 mMe] FEE H7He YPS 34w
ol A= AAFERA] 9=t} NAL 5+ chloramphenicol,
ampicillin, kanamycin, vancomycin, streptomycin e
T rifampicin®} 72 YA Aggol slek 7188
IE ZAolA] NALS beef exiract, casein, peptone,
tryptone, yeast extract, 18] 3L starch®} 7+ 712 M=
A ALA) 9 maltose, lactose, sucrose, cellobiose, xylose,
gelatin, glycogen, casamino acids, acetate, succinate,
propionate, 12 T pyruvate?l A1 A73aHA] =t
NA19) 16S DNA 82 M Gell A 1457 bp H714
o] AT 454 ¥4 23} FelE NAL BFE
RO 2 JERSHTHIE 2).
165 IDNA 97149 ASE4E & 23 NALE T
gorgonarius (99.7 %), T. kodakaraensis (99.5 %), T
peptonophilus (9.5 %) 1213 T. celer (994 %)%+ &<
AEXS VER) 9 A T DNA-DNA hybridization 72 3}
genomic DNA9] 4540 20%2 Ueht M=22 $Y
< g 0} p3S

Thermococcus £l &3l A

2. 2024 TMTZ NA1S| |3 o=

2kb shotgun library 2] 73+ Nebulizerg ©]&-3F %
o g Agsin) titE F7IME B4 ¥ assembly
570l A repeat sequence, chimera sequence 5 FA
AL 9lel B 2719 insent®] FHI7E S T8
a2 g 29 ool A%< gel purification
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347@% 28519 n) o] RA sizing® o1 insertE->
¢} 73 pCR4-Blunt TOPO Vector (Invitrogen )
cloning3}th. F 719] shotgun library S A 2sk3] 2™
insert®] o] 2 ZAHgh 23} 2kb shotgun library= 7+t
1.973kb (stdev=439)2} 1.692kb (stdev=570) °1Ath &
7193 A] high molecular weight DNAE 40kb ==
B Y3152 random shearingdty Pulse-Field Gel
ElectrophoresisZ ©]-88}o] 40kb insertZ #2]8}L ©]
Z o]23} cosmid libraryE A ST HE RS
pWEB:TNC (Epicentre)Z A3} th Assembly 3]
cosmid®] 7o) 37.691kb (stdev=3.5)°]3{T}. DNA *
22 wiEst 21 AW S o §3te] FYPFOEH
Zzt9do] 3 ME quality AHolE HA3S 3tach
ulA 2 o] B43 3730 DNA analyzerE ©|-8-35H
A7|MGEAS W36t o™ basecallerZ= KB
basecallerS A3} T} Phred score 20 ©}/3& 71&
02 rim¥ W W 838bp] read length S Mol 2
A—~ AL £ ek AAFOE 22,000 A7) 24
¥ 97142 AE¥E KB basecallers 53t base
calling 33192, Phrap ZZT1H-g ©]-§3}
contig assembly S 53} 5191t} Assembly 23 &
146712 contig7} Aol H A2 contig®] Z o]
32 1.857 kbol Rtk A% finishing QA= M=
o AAA MPHQ 454 WEE o83t 20x T
A7IME S o FREGT
A contig P supercontigE 2] FE A Consed
<] auto finish® 71%5% |83} design®| 1% primer
2 0]23} genomic DNAE template® 3 direct
genome sequencing3} assembly’d©] B E ©]-§-35}
gapS 7HZ Y& cloneES AMat Fs=
clone walking®™& gap size”7} 5kb ©1’3<l 7A-¢-& A7t
S ©&A17]7] 3'F cloneo] W3l shotgun libraryE
A 2stg o, T M 22 scaffold mapS HHES
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] contig A1 #2133 ©]E PCR product2] E71
ME S 53l QU1AE £ 0] o] FAR A ¢
F3-2 sequencing3FSI T €HA scaffold7} 343 &
A ¢+ contigEoll 341+ combination PCRe 2]
3t ordering ¥} gap fillingS A AI5FS T ol 2A &
o Ao{7 sequencing} U S ©]-§-38ko] reassembly s}

CFR7F sl RIStk o)EA dto] FAE A
7 circular single contig®] o]+ 1,847,622 bases©] ™
51.85%<] GC contentE YR ATh Quality 7} Phred
score 40°]3121(99.99%)%] F-¥#-o tjste] BeS 3
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Ao Z o]Rolzl OF= 2270¢%ith Uniprot3}
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AN A =L *}E/“‘(E-Vﬂueﬂ 10> o} 3}, identity
50%°17, coverage 70%°1’H= YeEM & o F
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