I EE O A - L AT

MRS PEE IS A MY, ST XFRBEALL
ZZE LI NG, W, W EEE, pH, KXEER
EMAEMOEBTRENZNT S, CNOHRTIC L 5 5RE
ZALL, MAYOABHES L Ot L T &R 58
BHHDH. —T, BEWIS T ST RBEEEA ML AH
LT, MBNOBIETB X0y o7 BORBRmHE
P LEFHTLILETHILT S, MAEROS TSR
A MU ARSI O MR A1 238, E¥ AR
WAEMOEH - BT boLBbnd. IFEAR
(Thermophiles) (&, 55°C LLECHEBWRERMAED O
MThHbH. HRROEFTLZHEPTHRKDOA ML AERHD
=%, REVEIRTHAH. —F, WERIZS TR
N A ORIEWER L Z 2 5 b 20, FREO
IR~ OB ZBUFT 55  DEMDPERET HH
HThotztEZibNb., F0D, HHARKOEEZ b
L AMPPERERE 2 I3 5 Z &%, MERO X b L AR
BiEO—BI2 B 50R% 5T, AaEboikz iE —
DOEERFEIR D, ARTIE, FEELPRWIZLA
B O TR IO BERE OBEZE 2 Hul s, Z oM OMEIL
LEBEMHT S,

HFEBEORFHGIE M [F

AW DHEAL T SRARANZIANT T B 72012, A SN T
W5 NDIE16S) AV — A RNA (16STRNA) DRELH R
1) RV — A RNA B ORECHI (ribosomal intergenic spacer
region, —#AY1Z 16STRNA-23SrRNA DS TH 5.
INSIEEY N HERICEDLEERFTHY, #
(LA EEDS IR 720, BRI B W TR AN 2 7R
3. Woese 53T XTOAEWZ 32D 45 H A Domain
Eucarya (.— % ") 7), Domain Bacteria (/X7 71 7),
Z L TDomain Archaea (7—%7) OWb w5 three-
domains tree (2T 5 Z L AI-IB LY. —F, Lake
i, 7T—F 70158 THLI LT —FF -5
BL—=h ) TOMEL otz b T2 hH A Ml sk
L7272, 2% 1, Woese 512 X % H 2 (monophyletic
archaea) K3i & Lake 512 & 2 %48 (paraphyletic
archaea) IRFLOX I TH 5 (K1A, B)?. #HH DMK
EIFTHHOELT, 7Ly T—FF =5 (4%
AM), L7 —FF—=%M, avryr—FF—~M,

Tl WON -

TATT =%+ —=MEGLT—FTD)H, 2—HY
7 OMNEE IR LR LT 7 F R F 2 —T1) YDk
FO s, BESLHIRICEDLLE Y VRV EORER TR
bOT—=FT7HHEAET LY. LELAEYD, Ihbo
DIGHRD &6 & % L FFT 2 W 2 AR R 221 5T
W\,

If# i (thermophiles) ® 9 5, 80°CLLETHAE
T RE 2 B W AP 2408 (hyperthermophiles) & I
N5, BEFARIL ERECHBEOBKEMIT, KLy
SOEEI N TS, BUEDEES T 2 BAFBR I, 2
D /x2 571) 7 (Thermotogal®, Aquifex)®) %W,
FTRTT—=FT7Thb. BHFARNOL IBEMEZDS,
Sulfolobus &, Pyrobaculum &7 E0F5NE O B b
SrHES TV B BIFBGE B R < AR oIS
e ZAIZHL (HM1C). 2%, BHHAMEDT —
FTRNTTITIE, TNENOR AL Y ORKEIZE -
EHEVWEYMENEDSITL I ENRNTE L. 7
Akanuma 5 1%, ZEAETRTOEY L OX 7 L F
FFZY) YEBFF—¥ (NDK) &5, LR
BrEEETILHCE - T, @AYo dbaiiessd > Twv
72 ZONHMERINDK #4Ht L 7z, #HERNDK
Z100°CUL EF TEE L ZVEVIEEZ D 5 v 3
PETHHIENPWS NI H oY, IThHFHEE, W)
MAEGYSMBE T CTRAE L2 L ZHRIETS.

A R B 27—kt —5
AYT—FF—4 Hi%EM
ILOT—FA—4 IASAIILOT—FA—4
BYLT—FF—4 B LT —FH—4
TAIT—¥A—4 FAIT—*4—%4
ANT—FFA LT —FF—4
NOTI)T NITIT
NITIYT T—%7 E%%%
REAN=S G EF P S
JaFA o717\ TLBIEE HEY
ST INGT) Bes
TIVHRET A #ER
NoTaLT
rJEFREE
Thermotoga
Aquifex; T R

TA7OEFTRE

1. AdrofE bR A Woese 512X %3 F A4 VRKEH
B Lake 512X % T 44 4 MRFL MANOMETFIE, T —
FT7eRT. CAWERICBILE N AL Y OMEDT. XX
BkD & —IPkZE. KMULRITER %R

*EEBN W EBERE R TR AR (%)
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FERRADEER b L RAISE

GRIZ T RTOEWIZ, B PUSRYE R I 1] ik 2 =%
DT, BEOWEITEDAT, BRI O " IRKEE DL E
BIC X 18 - 455 - FIRROHE & v o 72 LR R
Mzy. 2L omEMDr ) ARIIERDT— 5 X—
B ENT WS 05, WAEWOEBREN TH 512D
NC, 7 LA APKREL ZHEAPD 5. 728 213
AP DL {IZ2 Mbp RREED 7 ) A% 4 X TH 5P,
CHUIRIG I RARIR R D00 b 7 v, ARIRAST | &
it 2B RA SR S D 72012, 1B

AIEAEMITEE T2 L, BB S R 2EE L C
Wozkilibh s,

RIS BT 2 MO R REIEOMEFRE D 7= 0, EY
(BRI 2D 5T) F, BIREOMBZ LIS T
W5, 72l ziE, BEFBEA Y VERT—FTTH D
Methanocaldococcus jannaschii \ZB8\C, AH @ E
75°CTIE, 7 NI —F7 VIR REIRY -7 VRO
PR ST 70 BRI AL T d % A%, I (47°C) Tld ¥y =—
FTURIREANEZT Y. Zhig, Yo—7 VEIRE
AT % &, RIS BT 2 BRREE MR S B 720
Tdh 5. BN EMK DU BEARAF 1) 5 2401, B2 7 —
%7 Thermococcus kodakarensis TH RSN T30,
fi ), BT 5 v N7 HOIEH k&% MR 5
72O, ATy RTYBLETHL. NIT)T
DIRIE B DM % 53 F1%, cold-shock protein (Csp)
TH» ). CspldRNAFGHDO Y v R LTH,
KR COBETORIE Y VR HERZTRICT .
Csplifa T W32 N7 7V 7 TdH 5 Thermus
thermophilus R Thermotoga maritimalZ b A7 3 N T
L. W7 T TIZB VT, CspORNAKAM
vx Ny e LToRRED, R (EFE FRURE) #is
WCHEETHS .

Thermococcus kodakarensis DIEE X b L X HE

)T —=FF - MRS A2EHEHENET—-FT O
Pyrococcus J& & Thermococcus J&13 & B 12 Thermococcales
H Ot B O R KM TH V), 55 R
LULiFMECTH 5. Thermococcus & (50 ~103°C T/EF)
& Pyrococcus )& (67~ 103°C THEFE) IZHRTE W
FETOAEFT L. BT A HTIC X Y T kodakarensis
213 Pyrococcus J& 1213 7 W #) 680 FlLEH 0 i 15 1 A3 FFAE
T2 eNbh o7z T kodakarensis \Z1& Pyrococcus
Suriosus \ZHATH UHRER b O#@{nT (878 7) 28
%\, T kodakarensis1385°C % R @i IE & L T60~
93°C THEET S. Pyrococcus B3 WEET D) B,

20154 5H8%

5T v _u = CpkA” R RNAAN) /1 —¥ DeaD'” %
Cl3Ei (60°C) MEAEMICHBLT 5.

T kodakarensis DI THEF § 512127 ¥ 37 HOMK
MZEMEZ B CUEPDH Y, CpkAIFRWRETEMET S
THENE S 287 2 e R L, HELTWwAET
BENL. FEBE 5TFY ¥R OEIET cpkd &
BL72MRIE, KR (60°C) TIRRAEFPHEINS.
CpkADHE L7y ¥ 78 7 B % MR RT3 5 &,
CPkA /35 1 7 T % il (93°C) MM <= >
(CpkB) 25l L72% v 37 B &3, SR AT
o TWwiz, ZHIE, WY v = 2 O O RE R
WKWIEEWDYRHDL I L Z/RLTWAD, BIREW I &2,
TIM (P/a)s barrel-fold 2 NAD(P)-binding Rossmann-
fold domains % 2% ¥ 87 B3, CpkA \ZBESMIZH
P& N7z, TIM (B/a)g barrel-fold % & 2TK0252 (Tk-TrpC)
D in vitro TO CpkA B L O"CpkBDIEMIC L 5 7 * —
VT4 v TRIRRRANRZE 2 A, B SN T-TrpC it
GRS y R = Y CpkA I L > TOARY 7+ —
T A 7R S N, FiEER O CpkB OFEH & 21
otz (XM2). 72, cpkAW3EHRIEIN) T b7 7 ¥
AL T TIE, 85°C CIREPAEM L MARIZAEE L72as,
60°CTIRHE L AEFPHESALY. N7 7)) T D
GroEL ¥ ¥ Ru=>1%, TIM (B/a)s barrel = 2% > /%
BRI T B, CpkAD H VR F VOV LR I21E,
GroEL Y v RO =V IZALND T Y vV - AFF =
EF—7%bD. TDX %CpkA & GroEL & O Fif
P, HAETE O CpkA O Z ZA3, HILTEKT
EDEMOMEENEHE IOV EZEND. CpkAD
b D ATPase i D B EZ S 5 I T2 AR %
WA L7:T kodakarensis\¥, X VIKWETHEFTE
5E912% 5. T 5O CpkA 2MEIRBIG 12 V2>
ICEETH L0 EHMRBLT NS Y

85°C (ZRIRIET)
BRERMIA—ILT12T

mnmmgﬁﬁ%>\//ﬂ

Tk-TrpC (REAIKEE)
CpkA
CpkAIKFRI DA —ILT A2
60°C (K ERFLRATF)

[X2. Tk-TrpC (Indole-3-glycerol phosphate synthase) 7%
LETD T +— VT 1 v TR
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B K

BRI 283 5 Thk-DeaD 124K (60°C) THE
BET 5 RNA N A—ETHY, A7 2HEDORNA%
3 < ROG 2 il % (unwind 3 5). Tk-DeaD ®3&E{%
TR L RIE, KR (60°C) THHMBZICEHER T S
TEMS, RIRA ML AIZKT S Th-DeaD D HEE N %
ARELTWS Y, KA ML RIZISET 5720121, K
I RN FEBIEET 22 2 TV AR R 6 %
V. KB DY A, esplfn T o RV IERIER I (5'-UTR)
DIEEZEALDS, IR FEIIMH G5 5. Th-deaD#EAzR
FIT 158K AT D S SIERFREIL (5'-UTR) 2 H - T
BY, Tk-deaDBInTH T OHEBUAKA L 7KLY
BRBFENR R ENTWLEEZLNTW L2 LE
BRI B SEIR DR 2 AT o 7ok B, RSS2 R L 72
M %, 5'-UTR T % £, Tk-deaDi& 1z 1 ® SDFL 1]
(Shine-Dalgarnofit%l : 16S rRNA D53 % U R Y —
LAEEERAL) RGO N cHEN T = v o
B5AAAAARHITH - 72, Z oy %z, HEEWIZHK
B3 m7ny 3 VEEBKkER%E (GDH) #5219 SDR
FIEBAMGa K Y OBICHEAT A2 & T, gdhi#fnT 12K
B2 A5 C & 72, BB RGO TS, S50
HIEEIRAEAE S 5 D13 & DD THIREV. Z0H%IZ
KBWO N T N7 7 v ERRART Y TAHALNDS ) —
F—HHIBOT7 F oo —F — RIS, ERIER
T Th-deaD DB 3 ¥ v FCHEINAVWEHVWE S
DORNAGF VBB ENTWS., HEFEL ZLIZON
TmRNADHEIDNA SR L3 25 L5
Tk-deaD &1z OB, EEREROENTDH
HrEZOND, FEEE ZOHEBII—DOTHGRCHA
HEFEHIEIRONRLS 2D, BZEHLGRCITLD
mRNA £ 8 DNADNA 7Y v K% EILL, 85°C
THEERELZVDOTHAH. —F, ATTTITR
TTTTT &) BeH T AR 2 B BLUIRRO b 5.
PLEORERED S, BIFHGE ORIRKRAEN 22 588, M
BIZ T OFRICREZ 2R ERFNEGEEIC LD s
TWLEHETEXS (X3)., RALMETHEELLT
kodakarensis D ~ 5 > A7) 7 b — MR OFRER, Fi#E
HEFRE (85°C) L HRTKIR (60°C) T, 50#fnT
T4 EORB BB A SN, TDH) H D40
BETCTAFZIETICE RS A SDESIZ 5 B4 3 K
YETICRO LN ORI, Th-deaD #{nTTH
5 NAKIRFERNEDS, T kodakarensis 7% b D35 ) 72
KIRFERBETH LI L2 RL TS,

(ERIRFBTOBFHMET —+ 7 OEFHR
B BRE A O ORI, TTERME (7
Sy) THA9H. FHNVBIP TILRME DAL T LK
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T AN, KR E R OB TH S, HIRIZA

SN B ILEMETIE, FIKLEK A 5T 2 ZE1t
W L MAbKREL SR T 5. MERRA TR, —#
IERFZOBRPBILRFZDOZN LNV EL L, BRBEEIH
FEEWRTEDLDOTEDP o 727280, ORI KA
WZBED VT Wz W5 KIGE) TR 9 2 R L
RN EOEMIC L 0, b v R = (573
COS) ~ZEHx 5. 254 X 0 b Al o HERIL HIE
TH o7z L WERLFHED SO NIZEIN TV A, WER)
BAE 23 E DD TEIRAL A )V R =V 5590 11 b Bk o &
BRI S DICEE G AN ATH o722 EDATRIBEINT
W5 EIEHERBRBEIC B VT LRI & 0 AT S
TCEMEIL, IR KO BB BV TEE 2
HEMTH o7z, TOXI) eEin - HEEE - WS EE
BB L WO WEREREL, BIFBGEOEF R L
TWwb. FEBE % OBIEARIITEME D B E 2R
POHEE - FEINTna5.

ME TN CTOEYICUHE LR TH D, FT 37,
CtF v, VKRB EDEME Y IV, SRk 9 A% —
REYTNTT) e EOEHMHNT, t(RNADFF X
JVFFRREFTRTOERICEBWICHELL TS
D, EWHERFICFS L TWA. N2 T TRLI—=HY T
IZBWT, Zhbs @b ~omEEgIlc, Y A74
YTFANT T —+ (CSD) HUHTHL I LABHMLN
Twb. CSDIE, L-YATA U NHL-T I =V Ltk
HEKTHEY FXH— VEERETH S, Fide BSOS I
I HDCSDOEWR LY AT A ViR EICARL 2

5 DNA

3’
— R\RNAﬂ'f JAS—E
h, U7
5 MRNA AAAAAEZZ
60°C ({E:EAFLRATF)

3. R BRI O T FEARAT P i A A A
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CSD-S-SH O 2%, bW omERE %5, 13L&
AETRTOERET —FT7I1ECSDALVVY BT EZH L
Twa. —J, 27 =%+ =¥ MOM#ERHEHOMRD
ﬁ&»ﬂ T2 ORFBET —F TR LT —F
F = MOT7T—FT7TIXCSDANLY O T EH LTV
WHEDY% S FFAE L T A, T kodakarensis |3 881 2k
T7—=F7OHTIIELLCSDZ AT 5. T kodakarensis
IICEE 2 AR TR L LTI A 17 9 o s
W7 —FT7THDH, JTTRERREIIFAE L VBB THHE
(F721 e rm 2R#L70 b 2B T2HEAKE
LOAKREFRAMIPFHR ZIT) 2L TEFTE S, T
kodakarensis ® CSD DM E K% #5720, Tk-CSD#
(5T 2 WEE U7z, Th-csd3ERRIE, J0FRARTE & A B 4 (+S°
Foih) CTIEXEPAEMRE FESICAE L-—KT, wiEmidE
GHYNVE VB SHEL Y CEEH) Tk
EF LoD &5, S+ ¥ VL VEgRHIZIT
FMHE 2 MA TEF LK T 5 &, JILEMEEREOH
W20t UC Th-csd 3RO A B X B AR E MEDAF F
THAE L7 KIZ, CSDIKAFET A &fbEm 2R L
7z, BPERRE Th-csd Wtk 2 ENOE) 7T KT 7Y
vER, TTIVERREMESICIOTHETH - 7.
=77, S ¥V B AR ORI E R 7
Rl CAER L7 ARR L Th-csd BiEMETL1E, BPARRIC
WA T Th-csd WERRTERTE 7 T A ¥ —EH RO
PEDSBEZ IR L7, C oL, T kodakarensis 12
X, B OICERE ISR B X O RF ok 2 T
2y —HERARVFAET 2HZRL TS, L-YATA
VUE, TCEMEAAE T T, S 9 A5 — A
MELanwekEZ LN, CSDOERIC L - TILHE
WO WERECTOMME 7 7 A ¥ — a2 A TX
7oA, TCEMEN R VERBETAROEFTEEE 2o
lekEzon/ (M4). 2 ) FEmi e Lk
M7 725 —HEHAREZHLTVWRERT —F 71X

CSD ##A5 L 75 C, SiBBEFrDItH mlﬁ@%‘%kﬁ
POBL, ZTRBRBOLILEZRLIZEEZ SN

&bVYIC

SO L. L OUF B D4 ) AEHIERD T — & X —
AR INTVEH, —RIELED SHEZE T E vk
RERHBIZ T ZZ AT D, L Leds, ok
N7 7)) T T thermophilus 2 13 U, T kodakarensis
R Sulfolobus solfataricus B X O°S. acidcaldarius 72 £ O
I ENE T — F 7 T O BIZFHESR, MRAEAAR DL
SN, ENFE THREERAITH o 2B R T ORI S 2
&8O H2 9. 512, HEDTGEY, &8s
B, Y & MR RS A 4 X v 7 AR O

20154 5H8%

EERRFET | TRBRREFET O
L->RT4A4Y
TR (SY)

/F’e S o

[M@4$7719— ogw'

-'E')7I~7°T'J/

4. BIFEEOWRTERR. CSD-S-SH %, JoHEMHIEGELN
TT, s A5 —AAROMEMRGETH 5. JLE
WA T TOHME 7 7 A% —H&511E, CSDOFHM KL
L7,

BELL, INBIEERA MY Ao R E#HS Tw
b, FNHIEY, HHAROBKREA L AeEE g
ﬁﬁ%ﬁ%’%?%ﬂEﬁA%ié%:fﬁéﬂékﬁ
bbb, LM< 720121, R s
T 3 v 7 AEHTT — & O RIS ;of Tl [ > FE L
PhB X BB EREIIC T A L b, B
FOMAERFE 2T, AadElLT %) 2 TOZOHEM
B L OCRENEOM N EEZERT LI ENELEIILLLEE
ZTW5h,
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