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CaFMEEREHR P YMETAR BaE TR

B E.ERTHEHAE Agquifer aeolicus B mbhS2 B BT SRR Y . B Aquifex pyrophilus
BO o 4k DNA wide W F PCRERT MU BMA R, FAMEERER KESUAEE
BMIFEN S A. acolicus BARLTF AR 85% 89 R W4E. B PCR i BLOWEEEN, A A . pyrophilus
B Neo T Bi04r 2P0 41 SCHE (4 ~ 6kb) F195 8% & & Skb A/NE A F B FH ¢ SERE , BEOM S E#EAT
TUEHEENAFE, S2%M, ZEATES A pyrophilus mbh2 E A /D H I mbhS2,
oft EMTER o2 BH . T HNERLMTFE A. aeolicus # MbhS2 £ Orf963 1 B BY
T Wt 4 5 R 81% 1 60% -

XK §0i7 . Aquifex pyrophilus, mbh2 HEH, HEAXE, TR

h B S .Q785 SCRLARIRED A o W2 0001-6200 {2001) 05-0674-06

B T0OERAWMAILE S5 N—FEASFENEARE SR Y2 HAMAN
mEM, 0ER, AT TR TR AEEMR T ERENNEBERYARSF
F T T R R X T AL R T

AU, SRS T RE (R, RS THECGRTRE), REAH
EFEREEESWES, S S5PEMNERAR, JLPENEaCRTE&EEL. DX
WAMEER, FLEANMEBCABEREAE P EEE, —LmS[NiFe | HALMK
EEBEGROHESE SEEE, —RESL T, BBINFe] EAB XN EEMLE R K
HAphERYTFR—#ETE, B/ TRERMN FREREZA . Thiocepsa roseopersicinag 2=
HETRAEBRAOE S HE, S AR [ NiFe | Z LB, 2 BB hup T hyd 5 BT R
BB R PIR LR I 454 B2 3 #& (MupSL, HydSL) , A E &K /MER™ {8
REMelsdRERHN FAAERHBEMER 1 HupSL X E MR EHR, M5 %
¥ T HydSL X SRR 808, LEE IR S REA 1L 2. 40 72X P 48 S 1k B8 (HydSL)
MEFRZEEFESSHOEN R, WEE KD TENEWEFRBERN D of (ipl & isp2)
0

1998 4% , W B AE Y S AL MW Aquifer acolicus IR EBAFTI R LY . FFIHERE
B, %A AR [ NiFe | BB BB EREER, HEE SR LB 2(Mbh2) 5 T.
roseopersicina i) hyd-isp HEEEY, EFRNOFAESRERS R, HRERS, AT#ER,

EEEN:E BOT4-), B TEBA FESERMERIIN, L4, 1992000 FHGT HBEREDY
AL NERMTEREY A TEYEFEHMRR.
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CEEHLLETE—ENER. HTEHMARE, A, ceolicus FoHEF B A L KRR
A . pyrophilus ¥E AL # -

Aquifex pyrophilus 4% B vk B L% R AY B, 7T & 67C ~ 95°CZ B A, Bl 4
KB AN ST, BT 16SIRNA EFFIMRL R T 87 R, Aquificacece IR T HEAL
MERS XWBEERY., BAXTEHAR A FRREAK T EMMELER
EE EHHTFEIERERFEAENEERREAFRMENERERGA, ZEE NG
MRS T E TR EER. RCE KM A. pyrophilus H B mbh2 FHBHAT T
WHENE BT A. acolicus Mbh2 /N IEZLE mbhS2, M A . pyrophilus H13EH A B 1
R R, DA A R R AT L A A . pyrophilus IFEAP B H AL FE P B E — 1 skb KK
KB w2 AT T R T W,

1 A Rfuy &

1.1 HEH BREEFEG

Bk A . pyrophilus DSM6858 1) H DSMZ, it i pBluscribel9 + 8 B Stratagene 237 o

A . pyrophilus DSM68S8 53543558 T SME #i R B ™™, EHE DK A, £ 150mL
BHEETE A 0mL, & #, M H,/C0, (79:21) -4 S KH A 2min, #4523 510 T 5
3Iml SR 3ml B F 3, B 5 1) H,/CO, (300kPa; 79:21) B A5 AK A 0.5min, B 85CHE
H % 8 ~ 10h,
1.2 ZEE DNA BIRR

A . pyrophilus 35 FFWF 15 0001/ min &L 50min, AT 1B W EFEAF T -20CHEH A, BT
HESEAIE[13].BEEBA. BE.CE S RERT 250uL R.caps[m]i%?ql?ﬁ,j]ﬂ)\
5pl, 20mg/mL & A A K A1 100¢L 0.5mol/L EDTA(pH8.0) ,37 CIR# 1h; ZRIG M A 65pL 10%
SDS,25pL 25% Triton X-100,70uL Smol/T, NaCl X 65uL 10% CTAB, %M E #,65CHIE
45min; B & W LI 350pL B :350uL SA5-RILE (24 D BB E A, LA S00pL 7 N EETLE,
70% Z B EREM T RIGHE T X8 T K8 TE 8 il ; LA RNase, 3 F 37°C{R IR 1h,
PABE 2= RNA,
1.3 R DNARNELREERE

¥ ER (14 ] PR BT
1.4 DNAKBRASE

M BAR MBI 2> B atifk DNA K BUR W R Ik #17. —F R T DNA fifR AR &
(MBI Fermentas) , 55 — 3% T il f 5 Bt 47 WBHIIERE GRS ¥ TR B/ DNA A EY) T,
% A 0.5mL PCR B (KB MA— LB HMR), B - 80C % % 30min LA b ;I PCRE
B, M E LRI EE A — /P, RIE A 1.5mL eppendorf & N, 6 000r/min & >
10min ; 7 15 7 W 1 — AR 7 sk B R R OO .
1.5 Southem M ERAL 3

4= A5 B T LA Digoxigenin LTSI B ETRIE(E N Dig High Prime DNA labelling
and Detection Kit, Roche Diagnostic), Southem AT E RO AR SRR N A U HAT,
PeBL AR 68°C,0.1 x $SSC,0.1%SDS,
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1.6 PCR ¥ 1§

PCR [ Ji 7E Minicycler™ (M] Research Inc. )PCR X L # 17, BB AT HEFNT:
95C 3min;95%C 1min,50°C ~56°C 1min,72%C 1 ~ 3min,30 ~ 50 &3 ;72°C Smin,

HF A.acolicus ) mbhS2 B E R HEAFIHINT .

AAH2P1:5' TGGAAAGTCTTTACGAAATTTTT 3’

AAH2P2 .5 TTAAACTACCCTTATCTCCATC 3/

AAH2P3 ;5 TCATATGGCTCGAGTTTCAGGATTG 3’

AAH2P4;5' CTGAGCATCCGAAACAGGGGTGTCC 3’

AAH2PS:5' GTACGTCACTCACAGCTGGT 3’

AAH2P6:5' AGAATCCACACCCGAACTTT G3'

2 HRA®

2.1 A.aeolicus 5 T. roseopersicina %4t B a) H {£l1E

{13 T. roseopersicina Hyd SALMAEEFNAEBERFAIRBEDHITRE K5 R
FHSREOESYEREABEBEN I EINFAE A. aeolicus B Mbh2 FILEG, FBT,A. ae-
olicus f) Mbhl S {LEF S T. roseopersicina ) HupSL AL T4 AL (M 1), LARTIAR, T. roseop-
ersicine *F Hyd ZLBER E# hyd-isp HHFIHRMTBR TR A EBERAHAE. PN ZMS
HEEAERXR", HMEHREREN, A, acolicus 5 T. roseopersicina TEHL EFHEFFE
X%, T. roseopersicina Hyd AP EERLFRAR T A EBRLEE, FAr, K
R A . aeolicus REEHATIEVER, W T. roseopersicine P ) Hyd LB EF TS S5mE
KRB AEXREHEA.

B 1 T. roseopersicina 1 A . ceolicus S,k B§ 8% R 1B+
Fig.! Sequence homalogy of the hydrogenases in T'. roseopersicing and A . aeolicus

HupSL, HydSL: hydrogenases in T, roseopersicinag ; Ispl , Isp2: product of accessory genes in T. roseopersicina ; MbhSL1, MbhSL2 :

hydrogenases in A . aeolicus ; Orf963, HdrD : product of accessory genes in A, geolicus -

2.2 A.pyrophilus P mbh2 BE BN EE
B FEH RS, L A, aeolicus HITRERH. Bk, ERFEEE Aquifex
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pyrophilus BEEM T EA TIE. B A. aeolicus WEEFAME M, HESTE 4. py-
rophilus PEFTERBER R mbh2 BEREERTH . HHEH,6 BT A. aeolicus mbh2
HEAR X BH5 8RS E2), FUARRAA, L A. pyrophilus ZEF 4 DNA A
BHAT PCR Y38, SR %W, HA L AAH2P3-AAH2P4 5| #189 PCR N8B THE X
/MO Tkb) KT E(B 2, B 3), A BRARBVFRBEMAS, WEH AR pBlu-
scribel9 + £ Hinc [ {5, 3K 4 R B pAHP1/6, ZIBEA S BRRUFEREH, ERKEN
729bp, T4 t BB EEBR ¥ 515 A . acolicus F) MbhS2 WA T. roseopersicina i) HydS I E[F]
WA 85% M 53% . MR, & A. pyrophilus R H P FFEL L A. acolicus mbh2
MBS, A K BtE Digoxigenin #3718 , fE M 2 L4,

" —e :
13 4 6 5 2
> « > > <

mbhS2 orf563 harD mbhL

B2 FTYH# A. pyrophilus ¥ KRB WTE A. aeolicus mbh2 ZH F A &
Fig.2 The position of primers in the mbh2 genes of A . aeolicus used to amplify the corresonding region of A . pyrophilus
The numbers mean the number in the AAH2 P primers ( see Materials and Methods )

1 2

10.0kb —= [ 10.0kb—s=
6.0kb —p= 6.0kb—=
4.0kb —p 4.0kb—pe
3.0kb —p= 3.0kb—p-
: 2.0kb_g.

2.0kb—= EE
1.0kb—s=
0.75kb—-

1.0kb—=

0.75kb —»=

3 PCR™# ’ B 4 pAPH1/7/Hind [ 8§ 4] K B}
Fig.3 PCR product Fig.4 pAPHL/7/Hindlll fragments
1.1kb DNA ladder;2. PCR product. 1.1kb DNA ladder;2. pAPH1/7/ Hindlll .

2.3 A.pyrophilus h mbh2 EEEHHE

A . pyrophilus W 3e 6.k DNA £ AR R 5 AR L1)5 , LA pAHPL/6 A BT A 4,
BEFT Southern 438 f5,— 1 Skb B Neo I YT R BRA FHMERZB S FER,LL Neo 1 78
b A . pyrophilus B934 5.1k DNA, 4T B8 4 ~ 6kb F B , 38 A 84K pBSN ) Neo I 15X, WE# 2
ZE 5 4 3C FE (7£ pBluescribel9 + i) Hinc Il fL A —1 Neo I linker, 1§ E|# K pBSN) . %

HoREFEHXERL pAHPI/6 PBA R AR  HITEEFRMARE, GHERE
pAPH1/7,
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2.4 pAPHU/7 N -FRIBELI M il I 2 & 2

LLAS 63 PR o A IH 4k pAPH1/7 B LA B B (B 4,8 5), R, — 1 2.7kb 0
1.2kb ) Hind Il BB 43 88 T 55 K& # A pBluscribe19 + B AHKZ 47 15, , 18 Bl 52 & pAPH2/7 #
pAPH3/3,

St pAPH1/7 RPN ST REHE AT w9 o il /7, 5 R R WA, pAPHL/7 BB AF TP L& A
pyrophilus Mbh2 S AL RY/NEREILH (mbhS2) FHE T A. aeolicus orf963 HIFE— A of
FISB 4 orf BB 366bp (M 5T A. aeolicus B hdrD ), HWMAEBHEERFTS A.
aeolicus [¥) MbhS2 1 0963 F& ¥l [l I 44 7 51 K 81% 1 60%

mbh§2  orfl orf2

p- g
T T f T
Neol HindlIl HindllI Neol HindII1
4—p 4 Pt L
1kb
>

B 5 pAPHU/T MBI R T R
Fig.5 The mapping and subeloning strategy of the pAPH1/7 clone harbouring half of
the about mbh2 gene cluster of A . pyrophilus

3 £

MBI A B T. roseopersicina & A — & K S 4L 8 (HydSL) , Ho 450 B R 3 78
A orf FRAr It FERAEKAMALE A. aeolicus W IRES G S LEE 2(Mbh2) R A 52 MR &
HEHF L, EE BT RBTE., B A, aeolicus WEFA2FFIRC LA, B H X[
JRIE % A . pyrophilus 15 FAWETFEHB LY, RIIWZBE U, & A pyrophilus H R
HEAXASRAEFNSAHEESE. HiE 3 Southern ZM FIL LR R T HIB 42
Nk KPS EEENMA T ER, FALERR, ZWIEEYS A. aeolicus 1 T.
roseopersicina B9 H N 2 H B 1B & 0 R B

8 F x W
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IDENTIFICATION AND CLONING OF PARTIAL MBH?2 GENE CLUSTER OF
HYPERTHERMOPHILE AQUIFEX PYROPHILUS

Lu Jian' G Rakhely’ K L Kovacs’ Xiao Changsong'  Zhou Peijin’
(! Instituse of Microbiology , Chinese Academy of Sciences, Beifing 100080, China)
(* Institwse of Biophysics , Biological Research Center , Hungarian Academy of Sciences , Szeged, Hungary)

Abstract: A 0.8kb fragment of mbhS2 gene of Aguifex pyrophilus was obtained by PCR with de-
signed primers basing mbhS2 gene of A . aeolicus . It showed 85% homology with the corresponding
region of A . aeolicus . Using it as probe, a 5.0kb Nco I fragment was fished out from the partial
genomic library of A . pyrophilus . Then this fragment was cloned, subcloned and sequenced . The re-
sult revealed that the fragment contains the full length gene for the mbhS2, the gene orfl and the
first 366 bp of orf2. Comparison with mbhS2 and orf963 of A . eeolicus shows 81 % and 60% ho-
mologies in amino acid sequence , respectively .
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