WA W ¥ i 38(4):269~275,1998
Acta Microbiologica Sinica

msk= T CBHI Bf) CBD EARBREXBHE P
TEERRE

ARl EAA BHEE # #H HLIR

(WHEKEREDEARBRESLRE FHF 250100

i EAHEARE pUCIS-181 LK 5 % (Penicillium  janthinellurm) CBHI B§(f) cDNA
T — £ 5] DNA (M RE, B15 21T 9 Mk, B PR R B 1 T3 5 1T %
BRI AL, BRI A FE PSR (8] B 5K 0 T4 SRR $% (LK R AT B M09, A CBD fE
W BB G M R, B eI 24 MERA AL FRRER - HE CBD &S
§£4k.F IM109 (pUCISC), Fi & ki CBDR A EH 4+ T8y 21kD. IM109 (pUC18C) BT =4 #)
LacZ-CBD R4 78 (3 1l it 67 2 (OB B - VR REE B — ik, L IPTG B R4 pNPC ¥
EHHT, AP EHCRELA CBHIMHEN.

R R RBE, MRS R KRS L AEREHE, WATE

AT Q785

ﬁﬁ?%ﬁﬁ-iﬁﬁﬁkﬁﬁmﬁ’iﬁﬁﬁﬁ%ﬁ»ﬁi%ﬁﬂﬁ%ﬁi%@ﬂﬁﬁﬁﬁ
HKAOBEREIEXHE, EREIEYRD —RFNS A XN REZMBRERTR
. FREMEN N ARITBESEER, BEBRMEAEABABHAEROMELX
(CD)ﬁﬁE"RBﬁ?ﬁﬁifﬁf@fﬂ(ﬁ?ﬁﬁﬂ‘lﬁﬁﬂz(CBD)ZEJ&E‘J,*I‘mﬁ—&ﬁﬁﬁﬁ
EEmmEER"Y, TR EBR N RR A BN ERERER, HO A #E
BRI URRELTEE ATHARKTESFERN O THARME B, 2 &
ﬁ?'ﬁﬁﬂ%ﬁﬁmﬁﬁmﬂ?&Eﬁﬁﬁﬁ?ﬁﬁﬁ‘%ﬁﬁﬂﬁﬁiﬁﬁ%ﬁ%ﬂﬁﬁ?m
WEE%@?ZI‘W&W&&WH?{,ﬁTﬁﬁﬁﬁWi%ﬁﬁmﬁu&ﬂﬁﬂfﬁﬂﬁi&
~$FENH BRAAEENEL. o e T BB AR E BT R W LS R
EMEY HTRIEEASBARAERBUTARRR X, HAE CBDXKARHE
CBD K/ =532 —.

M #EHE (Penicillium janthinellum)%gﬁﬁﬂi‘ﬁiﬂ@*ﬂg,EEIUFﬂir‘%Wﬁﬁ
X, UEAAEN. LA ERN. ARER. REEM B REY, ot %4 CBHI £ 4 &R K
X & BF 97 i K WARGE.

A% S o 7 B 04 S0 U 45 B8 £ 4 % K 48 B (CBHI) ) cDNA HHEH#FTT RS

« B A/NEES WKE ARBFESNEREZ WL S XS FEIIHE,
e HUE WA AL EREIHS DB R IR, 518045,
e H . 1997-03-17
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oM fE, BEEEFFIRE, B8 T HA ER KW X (CBD) W& B K, 3 xf H4E F#AT
THHEHE.

1 MRFT %
1.1 EHNARN
LRPEARMERMEE NS 1.
®1 BHRS5EN
Table 1 Strains and plasmids
Efo 3703 BEHYRBENE EERMRER
Strains and plasmids Genotype arki hereditary property References and sources
recAl, endAl, gyrA96, thi, hedrl7, supEdd, relAl,
Ecoli IM109 A7, A{lacproAB), F, D36, proAB, lxlq Z [6]
AMI3
pUCI8-181 K 7 % cbh1 38 A pUCI8, 5+ TR 54.5%b 15]
cbhl from Pjanthinetlum was inserted into pUCIS,
MW4.59kb
pUCI8 Ap , lacZo, MW2,69kb -1
pUC18C 1 pUCI8~181 3 E B B, K E Ak cbhl 7 E ¥ X THE
LE ke, This work

Obtained from pUCI8-181, the CD of cbhl was
deleted by in vitro DNA manipulations.

1.2 TERN

FR i #: P9 41 88 BstXI. Mlul % B Promega 24 5], S1 B B M. TADNA E E M M B
Boehringer Mannheim 22 5l. KB DNA F48 1 K B (Klenow B8) . SMI BRI
(Exolll) . B #1{#4 /3 ) B HindHI. BamHI #1 A DNA/Hind . Sppl/EcoRI W3 B £ %AW T #
AFE. (4 A, B3k f SDS M A Sigma 24 7l AR #EE B M B Phamacia 2 7. BT
REGHIEFT ZEFKGF. KE LN, A ULIAR S 0 tre,
1.3 BRERIZHFH
130 LBEFHE(%):NaQl BB 0.5, BEHE% 1, pH7.0~7.2, 1 % 10° PaK # 20min,
BED 1.2% WHRER. 37C FHRFEFRE 180r/min & KB A,
132 SOCHFE& B E T,
14 FERNOBRS4L

BBXERS “e oy R R BUFR, R A Maniatis 25 5477 5 3 BB it 47 4460
1.5 2REME CRHICBD SBEMARARBNAE

REFOR pUCIS-181DNA. B =4 57 58 M v o) BRI 4 I3 L) 8 Ml R4 37 Rl o
B4 BB i HE P DTRE BstXT X 45 4 5 B % CBHICDNA X B i s sE T B ), A= R
ARRE R EERTN., REASEIEEEREKEEEXR BRI L
BARNE, REKIER ., HA LB SERT 37 MR o5 i XUE DNA, A
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fERT 37 dY % M NEE DNA, ¥ B R R I 5 /E T R ¥ 0UEEAY Miul 3. RIS H S1
EREA Klenow BEBW ARG, #1T PRES, BHREN L. Bt RRE0m
RUABZERBIEIMIOO AR, HAEHBEA TS Aps0~ 100 pg/mifd LB ¥,
VCHEFLUI R Ap EiLF.

1.6 CBD KAR¥HMH%

HHE—EHEHE Ap BT, /DRBEURH DNA ST ERB%K. FRFEE XN T
pUC18(2.69kb) Al pUCI8—181 (4.50kb) Z A/ 4L T
17 EAREBHEK—LacZ- CBD RS EANRISEE

# IM109 (pUC18) . IM109 (pUC18-181) 1 TM109 (pUC18C) 4 SI7E LB #i k1 335 th
F)E, K19 MEHBERS S0 ug/miBYHFEEN LB RIS, BE 230 E. 0
ATPTGH R, SRR 14—~ 16h, H Sml BEACES L0, SR B k. A 20001 75 5 I A% 28 b
B, AW Smin S 125% W SDS BNAMBEER L #TH%, IESHEEQFARE
RS L ST M,

BRAEEIPTGEFEMAH TR Ich B K 100m HWEFBES LW ERK TBF
20mmol/L. pH6.0 BIBERE R IPB L. — 200 K3k 4h G, KB P AT HA R B S
BAER. BLFLARBAHEHME. HHBRESHSTA4XES, 84 CBDIR
AEAMERH TAREHTHAESEZ LA ST B O £8. HUE 6mol/L BRI
ARERPRTEE, HBESTRY S~ 10kD BT SBTBESE. BL PEG 20000 &
BB AR BE 2ml £, B 12.5% 9 SDS-PAGE H7 R B k4N S CBDEUM T
SR, AR 17 CBDR S E QM5 FRME, 3F 5 IMI109 (pUCIR) A IM109 (pUC18-181)
B MR N B A
18 NEWE CBHI CBD LERMAMT CBD REBE A/ MoMNE

kL A DNA/Hind [l # Sppl/EcoR1 £ DNA 51 B4R % 8 F B pUC18C 1 Hind I B 4]
REBERRp, UREBARBENS FR].

1.9 pNPC %Sy mzE

F17 R IPYG B RS S0 WK, AR N Bk, A B RS MO B Ry
pNPC 8§35 /7. LA pHS.0, S0mmoV/L RY BEER 1 B P AR 4 2.5mmol/L & pNPC %, 0.8ml
MR R AWM E S BB, 50T RIB 30min, TA 1% H BB H tm) 21+ 5 F,
410nm W, DUE R HREE M X B EmME R EIREMZE. LUSEAEREOBFEEY
HEER A RER BRI, PR XYs khRmattk,

2 ¥ R
21 WHNESE CBHICBD KBENBRARNNHMR 5%

A Miul 70 BstXT SRS L] #54 HU% B CBH1  cDNA #: H &) 8 pUCIR-181 7, BUE
BoamiBERERKERERTE, RE RO MRS AR R A, A SED e
Miul 35 477 P 2 Ml K. BS54 S1 BN Klenow N5 86 00K 35 4T P,
SERIRE, AP AR B R R R A SN KRR IMI109 4100, 78 JETAR L0
BH 400 REEFTHRENELT(E D)., SEBETESETHERIBIG R AL 4
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BamH [ KAERM, XBARERE pUCIS L5
f o HANB B,
1 p(l‘;lc;gkgl z RELBE 48 NEEAL T, /D B3 BB
DNA 7 0.7% KIS B S B B | 347 3k, 7]
) oy LIE B E A BB A/ TF pUCIS-181 #1
o I%,, pUCIS Z [i] (EIRS).
i 22 LacZ-CBD M&EAMNNS BN

5 BT 3. 46kb K B B Recover 3.46kb
T T g’ fragments

Exoll 43R [E @] Treated with
Exolll for varying length of time

—

A s1 JW Klenow BE4F Hi A4
Modifiedthe two ends with S1

and Klenow fragment
| S —

T

1?4 DNA ligase

$ AL K B HF B TM 109
Transformation to E. coli JM109

M1 EHE CBHI M CBD T aitE
Fig.i Construction of CBD of CBHI subcloning from

P janthinellum

6. 1.7 BRR T, AR FEA
T pUCI8 Ml pUCIS-181 Z A I 4 Bk W &
K&, H4E IM109 (pUCISC) 1 & 2o B8 1 4k 3
TEREN SDS - BN BB ER B ki
M. M IM109 (pUC18-181) # SDS-PAGE
HXEPTTLUER, £ TR S6kD B fiz
B LA —£&ESH, ™ IM109(pUCIS) &
WEEE, WHR N CBHI B Bk, 5
X SIREHEHLETE cohl WEA K
PR =4 CBHI B 1 4 F B 2 56kD
BB, FAFRAERBANEAFRE
TR HESTEN—SHNE LA
IMI109 (pUCI8) & tH B & B 45, 1k % 1 %
LacZ-CBD 3 E [ 4.
2.3 Ll CBD 48808 45 4 3 B TR B 44 75 0%
% CBD E&k

MM CBHI CBDEHE MR T HER

5 5P AL R 00 5 0, S 1 0 0 5 F S R TR AR R, . 24 45 T SR P TR A T — A

CBDHAEAN TR, AT
A pUCISC. # 4 SDS-PAGE ¥ i . ik o
RHRA FEMMBESELARTIBRR
IR 3C 2, 2 Sl bn Ak ih 28, 3F 438 CBD
MEEONIBREBRESTREY
21kD(. B 2).

3 0f 8 o 2T 4R 3 O VR B — AR YR B 1
B, IMI09 (pUCISC) M K R 4r i (A 4 B
BEALR, BHRER ARS8
% CBDEHM X4, FALA N
CBDEHA G BHEEH TR, b4
Balt HEEA RABERML T —Fh e,
REN I, GHEAFRFES FRIER,

2.2

1 L L1 L
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
3 £ # E Relafive mobility

M2 SDS-PAGEWMBIHEHH CBDRAEH
A4y T B
Fig.2 The molecular weight of CBD fusion protein
according to the M in SDS-PAGE electrophoresis
© Sdandard protein; ®CBD fusion protein

O RPERZERBEMFRAPTIBESHEL http journals

im. ac

cn



48 EENS. HEFECBHIENCBDESABXEXBEHRE TN T RERES 273
laaZ-CBDRSEAMNS FE

#1% 21kD. E 8t 1.60
2.4 IMI9GUCISC) SHE = | .
W R %’L '
RMESPIGER RN 1| oo
IMI109 (pUCISC) L Mg k., M 5 °
R pNPCHE S, RUWEIF 2 .40
R MUK S BFAIRKER  E |
% 48 IMI09(pUCIBO) i X 20 s
ABEA CBHI 1. R Timet h)
15 pUCISCH CBDRBE 3 g’fﬁ;mt CBmﬁm&wi o
. tion B 1 —
FFRANONE *’ Cm:::d m1(()}9(pfj(§s)ﬂa1n§r::§;2pzycwq oo
# J JJURL pUCI8. pUCI 8- 1. IML09(pUCIS-181); 2. MI09(pUCISC); 3. IMI09(pUCIS);
181 1 pUCI18CDNA, Al HindIll 4. The growth curve: JM109(pUCIS-181), JMIO9(PUCIB) and
)G, 7 0.7% B A5 0 B I TM109(pUCIEO).
E#f %ﬁk» %ﬁ(*ﬁﬂ%%j} Note: The msults were average valules of three replicated
& ﬁpUC]SCE(J B4 F g7 % experiments,
3.2kb, #EA K CBD S5 X K /by 0.5kb.
3 it

M HEBYEYRM K (CBD) K4 TEWERR, A X EETERSH. IEAE
FHHE, AERETHEVANTE, RAMTRATRNER, AT ERMEYDR
HE#TEAREEFFRGHENEYENAPLHUZEY RN X AEERHTEX
ERAKN—EENFE., CBDEEAFS AL LN ABE EMX—MARE
EHMES| . BRI ER S CBHI CBD&BX DNA JB#17 T W 5L k2,

BEXRIBE, RESB/MEEREAE B KR (CBHDEAERFI L 5RK
KB CBHI B R A 70% R EAS, BELE RN %8 CBDERHEEN
REF B F 4 1540 T RRBE. 0 ELHE o fE) A% B B2 AR, WIS FF 8 T 48 1350 MECH RN
. BEXEAIE EHRRESENRAEEIMLAAUEESEENEHE CBDERET
WEE, HRII5E R A Miul. BstXI XUES /5 F S U0 8 B R IIT 7= 4 4 3 PP 5 kK B O 35
UEIASBENTERE, 54 RIOREE TZEEFHIRBERMMMN 84 MR, Wi
BAEEM, HNRSE ZEEWE S, WA T H#H— R CBDEEREY T H 4
ik, EREGEAG KT ERRE, HATEERBELRN M, X R TERE—T
RWEE. Rk —E A, RATR A T CBHICBD & B M & A R RIERM O H R,
- R, B3 E RN CBD EAMT T A sk, Fei#is TEE.

LacZ-CBD & & £ 7 pUCI8 £ LacZ 33 T T REM, SR A H# W3, LacZ
HhEREHF., AR .CBDEHEABFEFHESREELERN. HibliT pUCI8 A—
BH R, MW RABREK, 4N LacZ-CBD ARMEH, o B L RE
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3, HB CBDEEFBEHRRIHRE L NTHED o BAb TR E3
—ER. IR LEIEERTH.

FANBE T — CBD I % & IM109(pUCI8C), i M CBDR S EAS TR N
20kD, BE THEHE CBHIN S ER IR X, BEUENHR, 8K CBDHE
HIIEERARL, HX T4 EHNEESESEBMAMEEEA. BRAMESR T
E A AmEARNER. 34 BEABMAREAR “EACSESERE, Hilt,
BEXHREARANE/NTHRE CBDEAR Y. FAAKNYEE, O ANBSEATEE
CBDELRRHBET —MERMA.

CBD ##3 X 1 3K48, f CBD BB 7E KB W+ &I & B0 7T 8, AT B85 CBD &
EXNMARIBEPOERBHTEANN RS, B4, FAH CBD BT ERH FHER L
MR, CBDEAEARA A EE F mERAA. BCBDABESAEEESHM
EHNBEHASHERASED, DA TR EIEE., A, CBDERBENHRS
ARANAFHENERE X, AR ANEHNR.

8 ¥ x ®
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SUBCLONING AND EXPRESSION OF CODING REGION FOR CELLULASE
BINDING DOMAIN OF CBH I FROM P.JANTHINELLUM IN E.COLI

Wang Tianhong Wang Chunhui Gao Peiji Zhong Ling Zou Yuxia
(The State Key Laboratory of Microbial Technology, Shandong University, Jinan  250100)

Abstract The in viro DNA manipulations,included the nested deletions, of cbhl from
P janthinellum inserted into pUCI18-181 were carried out The two ends of fragments
were modified into blunt ends and the fragments were self-ligated. Then,the encircled
plasmids were transformed to E. coli IM109.Utilizing the characterization of CBD
binding to crystalline cellulose, one catalytic domain deletion transformant producing
active LacZ-CBD fusion protein was isolated from 24 transformants randomly picked
from 400 transformants. The molecular weight of the LacZ-CBD fusion protein is 21
kD. The plasmid was designated pUC 18C.The LacZ-CBD fusion protein produced by
IM109(pUC18C) was able to be purified by procedure of adsorption-desorption to
celluiose. The pNPC activity of crude enzyme solution of IM109(pUCI8C) induced by
IPTG were zero,identified that JM109(pUC18C)has no CBHI activity.

Key words Nested set of deletion, Cellobiohydrolase 1 Cellulose binding domain,

Penicillium janthinellum
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