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W E OMIEM BN HGI02( Thermus nonproteolyticus ) He 2,14 30 BE o, 75 1 78 B iR $4 FEES(MT-gy R, &
HAMGTHHATH 2.6kb HindIEAF B E i HE E coi PREEBEFAEBE 171, 25800, %2 H
1311bp, B 436 T H AR, AN S B o BEHERFNETHE . C+ G 3B N T1% ., 59 B4 RBS Fﬂu.iﬁzﬂ]%ﬁfﬁu
ARG, 2FNREELE HEERFFERTKBEFEE |, H-NEP-F-T-E-N-RFEFH, Gluled A Ghu33s
MERAEERC. HEERAL P BAEER TR (Al 12.8% .Leu 10.9% ), Arg(9.6% ) .Glu(9.44% )

Pro(8.0% ) S HEERF.

HicHIN — B IS 41.4% 38 5 16.2% 355 449 G KEMN

Pro i F B-F MBI . BRI B8 o BIEH Pro Xt To-gly WEHRBEHEEETM. BRFE LR

B MY R

FRE R R RE. RS HC102, A AR
X ERS 1000-3061(2002)01-0063-06

TESES Q79 IWiFIRE A
B-RETFAR(EC3.2.1.21) 7] LA AL K iR & i p-13
FROEREY B, T ERETELXEDK,H
FEMAYINEE. pRETBEBRKBRIERN EAE
WEAEAT, BT LA UL O AT LA AR 4F 4 — 4 K
REER XEAFRBEFRITHNEES T, A
BEREMN 65~ 125C , FER A LA EAMLEH, o
AR o S b 3 B O D T e 39t Ak 2 R Y T
N WEAMENA T2 FEDF¥(Tag B), ¥EHRH
EE(EOR)RERMT(EnRE) %" .

EAESR T 45 B- W HF B ST 0GR, T 48 p-ME 1T N
Bt B A: Sugfolobus solfataricus™ , Pyrococcus
furiosus'' ,  Pyrococcus  kodakaraensis”®'
maritima '’ , Thermosphaera aggregans'” , Thermus ther-

Thermotoga

maphilus® .

3£ B W A 8 HG102 ( Thermus nonproteolyticus )
EETREN REBRMEGHN, BEHAEREREN
A MU RASHEEE. A SURE
THE BT EE i KEMFR o, 0
M A S BBIL BRI P T 3 RS

1 HH 5T

1.1 ##
1.1.1 BBk5S Bk 36 8 oA #8 B8 HG102 ( Thermus

WO O A :2001-06-28 , #E 2] € # : 2001-09-21 .
« @RFER .

nonproteolyticus) A LK E R K1, KT H
(E.coli} AS1. 1739 K125~ A(laclPOZY) x 74 ] A
MR, BB pUCIS ALK FHFE.
1.1.2 BHEREFREZGIBEFENKRBTE
SEEEFE HERMAEYEER (100pg/mL) , 15
FEEAHITC. ERMAERERNIEFL.08%F
HE,0.5% B H,0.2%NaCl,0.5% 34 ,0.05% &
HEE, B REM LS BAEH, BEFRRE R
65C,

1.1.3 BEALEH: %5 DNA FRH 85 . T4DNA %
MM G Promega 20 M E R BN A /D B WA
Ekﬁﬁ(cmp)\X-Czﬂ\Dig—pﬁme Labeling Kit ¥ B %
R & 426 ; IPTG,ONPG, PNPG FI B B9 B Sigma
A EEES FRFMEN Phamacia 7= & HEH
534 SR

1.2 Hix

1.2.1 DNA #24F . 8 B $4 B 4t (0 (38 U Mar-
mur"" 77 B, HEBREZR(DFREY", Southem 7%
& Dig-prime Kit %6 8 #47,

1.2.2 R-BEEASREIR HYE ni bR 0 v . B A Ol 5 1k
ZEW E.coli AS1.1739, ¥R A IPTC Al X-gal
(FEE(S TRE)" )M Amp-IB 4R | 37C 4 K
16~ 20h, SRJG7E 50 ~ SSCHIFE 4 1 ~Sh, kL ¥
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B ¥ # 18 %

BRI AR,

1.2.3 JFFIWE  E4MB A ABI 377 B sh#f X
LHTRE,

1.2.4 FF5 R 8 & T 50 50 4. 3 B9 DNA
J#5IF DNASTAR Windows32 i 1T 8% 3 #4771
ST RGBT AL SRR AN P E B
H. % i Gapped BLAST BE",

1.2.5 HH M H R KMTE ¥ E (A ONPG )
0.1mL 4mmol/L ONPG,O0. ImL pH5.8 #% M 28 o ¥,
0.7mL H,0,B %55 TF 85CE A Smin, MA 0. 1mL K
¥, B 10min, A 4mL 0.4mol/L Na, CO, B % 1

BN, 420nm MEWMCHE, WEHTESH &AL
1pmol M EXMMEE N - TMIELN,
1.2.6 SDS-PAGE Hiik ,#&3r#k[13],

2 £X

2.1 BARREMNERAZERERE

Ik 4% i S4B HG102 3 fa 4K DNA 41314 Hind
[ ,BamH 1 ,Pst | 35BN )5, 4+ B 546 R &g 01 3
HRBMPFEN pUCIS B8  F BT HHE
E.coli AS 1.1739, ¥ A PTG Hi X-gal B Amp-LB
WL I7CHF, FEEKD 0.5~ 1lmm FHF) 50 ~
55CHEFE 1~ 5h, 7£4 5000 1~ Hind | BB ) B b
FhEBIANBEEHERRE. AYREEL Anp-LB
BHEITCHEER . EH P LEERAWRM R
FMEHE 3N EHRNS Y 2.6kb AR K, &
H ki 4N pHY, EA NN pHY £BI %K E B

ﬁ Ba.mHI \SG»C:[ \SmﬂI \KP”I&;@(W—JE 1)0 %
1 2 3 4 5 6 7 8

B 1 EARE pHY 1 FE
Fig.1 Restriction enzyme map of the
fragments cloned in plasmid pHY
1. Marker( ADNA/ Hind I ) ;2. pHY/ Hind Il ;3. pHY/ EcoR |
4. pHY/BamH 1 ;5.pHY/Sac 1 ;6. pHY/Sma | ;
7.pHY/Kpn | 38. pPHY/ Pt |

Southermn #: 2 ¥ , i A K B 5 E Ml M BE HG102
DNAF R T (A 2), THARM pHY & E. coli
AS1.1739 /X T ¥4 pABHF RBIE 1, BB LLTE S
BE17THAE3INEL.

kb

- %

235— @

B 2 Southern 23 WK
Fig.2 Southern hybridization analysis using the cloned plasmids
as probes against T . nonproteolytivs HG102 genomic DNA
The two lanes are both genomic DNA digested by Hiadll ,
the numbers on the left indicate kilobase scale
(ADNA fragments digested by Hindlll )

B3 Tn-gly £ E.coli T35
Fig.3 SDS-PAGE of Trn-gly expression in E . coli AS1.1739
1. E.coli AS1.1739 (pUC18) cell-free extract;
2.E.coli ASL.1739 (pHY) cell-free extract;
3.E. coli AS1.1739 (pUCIS) cell-free extract heated at 80°C for 15min;
4. E.coli AS1.1739 (pHY) ecll-free extract heated at 80°C for 15min;
M. Standard marker proteins

1 MHBPHEMMELE
(L ONPGal 5 /&4 ,85°C M EMTE)
Table 1 Activity comparison between recombinant
and wild B-glycosidase

TiIC Activity/ (u/mg) Folds
AS51.1739 37 - -
T »rHG102 65 6.7 1
AS1.1739( pHY) 37 114.9 17
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Al (6] I 35 - i 5 B AE AT RE R R P B R IS M A PR T 65

2.2 MALBERNEAFINE

ST ERARE S 2623bp, FHHE 1 A
Kon [0 63,11 Sac I V8,2 1 BamH ] 18,9
Sma 1 5. H BLASTBJF 5 GenBank THIE B R
FILE W E T @mASHE: M 189 I MG HF B F ATG
B 1499 7 & |FF TGA, 3 1311bp, W5 436 MEE
BREEH(IEEN Tn-gly) F51 3 8 GenBank UL A ,
Accession No. AF225213, ATG Rij i & 8 K/ #) RBS ¥
FILBEHBEHT.C+CEEH 1%, XEME
AR EHMRERE, 141t Tn-gly 3£ 5 M H Ay
ROBEEHMEREFEG T — Db, F AL
F# R 30 F 3.
13 WARBEMAREEFASNW

Tn-gly B8 5 T & f 48997.5D, 55 4li £k & 1]
EOS TR, BT HENS.8. AERAMR
&R B E A M 46 1 [ Strongly Basic( + )aa (K,
R)), % B8 & 28R 56 1 [ Strongly Acidic( - )aa(D,
E)l,Bi/KZ B 172 4~ [ Hydrophobic aa(A,I,L,F,
W), mEEER 71 [ Polar aa(N,C,Q,S, T,
Y)]. FKEEM(H): Asx . Glx.Lys, Arg.Ser . Thr. His
58K E LM (A): Val. lle. Leu. Phe . Met £ H {24

Thermus n. HG102

Thermus thermophilu B -gly: ADRVPFFATLNEPMCSAFLGHWTGEHAP

Straptomyces sp.

Bacillus polymyxa

Thermotoga maritima B-glu: GDRVKNNI TLNEPWVVA I VGHL YGVHAP

Sulfolobus s.

Thermoanaerobacter b B-gly: DAIPLWI THNEPWCSSILSYG1GEN

P -glu: GDRVKTKTTLNEPWCSAFLGYGSGVHAP

P-gly: DDLVDEYSTMNEPNVVGGLGYVGVKSGF

1,48, M —REEM H/A KN 2.1 i Te-gly B2
B, B SR KRS,

AREENRE ZMTEXEEEBEE ALY
12.8%, Leu & 10.09%, Gly % 9.17%, Glu H
9.44% ,Pro 4 B.0% , Arg 5 9.6% (Arg/Lys H.{H K
10.5); M Cys M1 Mt ZBEHM, 23 RA 24
(0.45% )% 4 1~(0.91% ).

24 WAPBERNAEMFIIRESLR

Tn-gly ER T A S HEFES CHIFIHTLI
HWEHAEABEEE 1IN —R AEEET
40% B p-H B B H B FF 4 4. Swepomyces sp .
(46% )"* Thermoanaerobacter brockii (46% }*' . Ther-
motoga maritima (44% )'""" | Caldocellum ascchanolyticum
(43% )" | Bacillus circulans (44% }''"" | Microbispora
bispora (46% )™ | Baeillus polymyxa (42% )% #0
Thermotoga neapolitana (43% )™ . T 5 & M i -4
HR MR (28%). 5 Thermus ther
mophilus'® {1 [T 45 8 85% , X REHR T N % H C
o FETF KA BRI 1 PR 5 A W 4R T F 5I-N-E-P-
RI-T-E-N-"' £ Ta-gly FF 5153 485F (LA 4).

B-gly: SRETPFFATLNEPMCSAFLGHNTGEHAP -—-—— REVPWPLY)[TENGAAYPDLW

REVPWPLYVTENGAAYPDLW

DFPALPLVI TENGAAFHDYA

B-glu: GKIGHWL.TFNEPWC] AFLSNMLGYHAP ———-- KYGNLDIY)TENGACIND-EVY

EYNPPEVY |TENGAAFDDVVS

NRYHLYMYVTENG 1 ADDADYG
————————— ATKLPMY |[TENGAAKDEGY

Bl 4 AEWRBCHAE HCI02p-H BB S B B H KBS IX 1 1 R RS I 51 [ &
Fig.4  Alignments of some (-glycosidases in glycosyl hydrolase family [

The two framed sequences indicated the reserved motif in glycosyl hydrolase family 1

25 BEPWMEBMPY_FLENTR
F DNAstar {4 Protean B )7 T Tn-gly #—
L B Chou-Fasman ™ E R, ZEH S 41.4%
oMENE,16.2%R-1F B, 14 4%B- M., R8T 35 P
Pro 1B 14 4 (30.40.85.93 .165.180.255.291 .303 .
316,331,344 356 .409) . F - A MIE {7, Kyte-
Doolittle #&3X 73 7 H F /K 4, BB H NS5 % C-¥5 19
KPR, EKFEBEH KR BHREIHET .
2.6 BEABERNRSHLBIH
FINERBEMER | FEF =S4 MM ED)
AR R 2 A F 5, A DNAstar 3044 #17 F|
HHBEMESEWESH. SEFHERRETENE

( Sulfolobus solfataricus . Thermosphaera aggregans ). %
{540 ( Bacillus circulans | Bacillus polymyza . Lactococ-
cus lactis ) \ W 8 B ( Thermus termophilus . Thermus ter-
mophilus TH2S | Thermus nonprotelyticns HG102) FI & %
¥ ( Trifolium repens . Sinapis albe ) B 18 £ Y 1h
e AME, 5 3-7 % ¥ &L 88 ( Myrosinase ) , /= &
B-#] % B T B8 ( Cyanogenesis S-glucosidase ) , 3- % % ##
TR o-BR AL FLUE I RS, 1 % H LAY (p/
o)y BEAFNIE &4, R R A 1.
MaEE R LR L (WES), BiFsk 1 1
WG B R AR B 1L 5 W R B AR R — T
5 Tn-gly FF 51 [A) 3545 B 3 09 2 W0 W4 3 R &Y
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I
125 PRO
)

tng PRO

mysinase PRC}

t.repens PRO

polymyxa pro
__—: beircus PROC
{
L

lactis pro
thermosph PRO

sulfdobus PRO

T T
80 70 60 30

30 20 40 0

Hs BEEEIOBRIARNELN

Fig.5 Phylogenetic tree constructed by DNAstar
{(tig: Thevmus termophilus ;1125 : Thermus sermophilus TH25; tng: Thermus nonprotelyticus HG102

ploymyxa: Bocillus polymyxa ; beircus: Bacillus cireudans ; mysinase : Sinapis albat : repens: Trifolium repens ;

lactis ; Lactococens lactis : thermosph : Thermosphaera aggregans ; sufolobus: Sulfolobus solfataricus )

T. rermophilus B 1A [6) B 89 15 3 5 17 S % Mg 49
W HGIO2 N RIEIH — A Ff, FRIZE R KB T ¥
FHER, HR . Ty Y SHRAE(B. circu-
lans . B. polymyva )M B, BRESHYBNHE
Tl HIBEENE Thgy SEROTHEA(S.
solfataricus | T. aggregans )B-BE T BMEMEZHE
B, XS THENM S E—FH. Tn-gly
E—RFY L s, BB B 7R A HLH AT ge
A E] T8 4k 40 B - NG

3 o #

AR FBE L A 3 8] IR T 45 A 2 U4 (il R
RIEOREEL) BT KEBET N0 B1FK.
FEH KM i - TN T,
6-BEE-O- LA EHM o MR HARTRS Y E
EEAUERT MRS, BEKEEE 18K
BIFAREMTERRED, — M RFOtEm 1%
TR, B4 BT W AR #F 51-N-E-P-H-T-E-
N B Ay 5 % UF 8 N-E-P-FI-T-E-N-+h p§
Clu P HEWHEE DO TEER THE, EmL
FHREW. Tngly SEHKBEK 1 PRIFESHERA
FREmMEd #dfTFIEBARSERE
(Streptomyces sp., B. polymyza ) R R HE S,
solfataricus, T. aggregans W R 5F Ff 50 - B, FF DL HE
# Gluled #1 Clu338 & Tn-gly M8 4L & .0,
Clulsd BFF 4K, Glu33s 2R BEH.

M Tn-gly IR ERA M A AR R,
A LLRE Tn-gly B4R Ui 40 93840 TR

1. e S R O B T 4 R, X R R — AR
TEORKMER. Tngy BE® Ag(9.6% )& K&
m Arg/Lys HofB . Tl Ag A BT B FRMES
HEHEREEM. Apila” it T 15 BT KR

Bk | HAERB VY EE Ag N 4.7% . Pro B
4.1% . Folcarelli B @it Lys—Arg HETRST
FHABEN, Shibuya LRI Y. Lys f1 Arg
—BAUTEASFEE, LA FKME, Lys 8 Ag £
—~ CH, MM 5 T E AR M Ag B Lys & — 4
CH,, 2— DI, AT N Emey e fi /A, %
TREME. /.8 Gh(9.4%)MERTES A
FL, Arg F Glu Z I FEH 5 TR, X &G
BEREHE,

2. Tngly Bl Po(8.0% ) S REEBSF I H S
B HEHERKEM Po i T 3-8 A%E {60, Sumki
ETRH.BEHEAEREARTPHE P SR 5R
BRER X, FAO T B-% M4 {7 # Pro; Pro REHL 5
MTFEONER, BFFERN., Guo™ #iE7T Pr
MEERBEENTTE, AN AT Pro B 55
FIRIPERR %) T RKS N-CBE# , Po S AT L B
CRERD, BT Pol S EMHESM;HE
(ERREEHT Pro Bl (KB FHI B ME EHARK
R 7 5k Pro BB K R85 5 B I B K X B A 40
HER IR T ERERMBREL.

3. Tn-gly FITRIY RGP, H 41490 o2
Mo Vielle™ R, @RS EARGEREEH
e BT ESRALRIEN EL5IALSTEN &
BEf S HE ML (0 Ala) 438 T BIMRER G . To-gly
FHIFHEEMN Al(2%) 5B, X5 - BEwmnn
BRI (41 4% ) B EF -,

4. BiIKERBER. BKERRESK D%
FEOARNTBEELEHNEIE L, —BREKELR
MTEARAR EEBRFTSARENFTFELR
REMAREMMNERERE, To-gy & 172 MHiK
FHEM(39.4% ), R Leu(10.09%) ., FHEN%

© HERFRHMEMHRAEATIKSHEL http

journals. im. ac. cn



138

7 1a) 30 5 < S 4 - R R I SRR L K R B BT 5T 67

Bk 110 XA Bk B AIE RREDMREEA
BERFLAFFEAEARSHEAEE ST BLURHK
BRI, BK 48 3R s E R A R £ 5
WA O H R R B R A B R E Bk v A
HHEARRAR. HAEERM HEHEAaLR
BY BTN EHERAEARZUEERESN
B ERERESEE THEERIERE .

5.Cys,Thr,Asn,Gln FHEMEGE FARE,
FESIEBRH R TR MR . Togly B Cys
AMa BB . HHE AW Ch WEBHUAE, %
WHhREERAA —mBER. IHSET, TLRE
BREMEH,

MERARMXERY Tngy REBBREHS
KR, Ef L TH To-gy WmHRH, 2
B = REMBTAE AR TEAR, AT LLAEE
ﬁﬁ@?ﬁéﬁﬂ%@yﬁﬁgﬂﬂ%ﬁﬁM§uTbgy@
RETFREHITH.
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Cloning and Expression of a Thermostable B-glycosidase
Gene from Thermus nonproteolyticus HG102

HE Xiang-Yuan
( Institute of Microbiology , Chinese Academy of Sciences , Bejing

JIN Cheng  ZHANG Shu-Zheng YANG Shou-Jun”
100080 , China )

Abstract The gene coding for B-glycosidase ( EC3.2.1.21)from Thermus nonproteolyticus HG102 has been cloned and ex-
pressed in £ . coli . The gene open reading frame was 1311bp and it codes for 436 amine acids. The deduced amino acid sequence
of the enzyme showed identity with members of glycosyl hydrolase family 1. The enzyme had high content of hydrophobic amino
acid (Ala 12.8% .Leu 10.9% ), Arg(9.6% ) ,Glu(9.4% )and Pro(8.0% ), but low content Cys{(0.45% ) and Met (0.9%).
From the alignment of enzyme amino acid sequence with other glycosyl hydrolase family | members, Glul64 and Glu338 were
predicated as the proton donor and nucleophile group. The DNASTAR program was used to predict the secondary structure. Ac-
cording to the Chou-Fasman model, the enzyme has 41.4% of a-helics,16.2% , p-strands, 14.4 % , B-turns. 14 of the 35 Pro
were located at the second sites of f-tums . Hydrophobic interaction, ion bond, o-helics and Pro had important contribution to Ta-

gly thermostability .

Key words Thermus nonproteslyticus HG102, thermostable B-glycosidase
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