20 %5 W
2004 £ 9 A

£ % I B ¥ #H
Chinese Journal of Bictechnology

Vol.20 Ne.5
September 2004

H Overlap-PCR i% M Trichoderma reesei QM9414
HEEA DNA PebEHRIEAREREEREI

Bk# X £ BRH

(IHERFEPEARBEATRE ERTEAREGHEFRMENIBREATEE B 210097)

B E FAAEDARSSEERRNEBEPEENAREABRRUAAT R SECAAMBEER WO FBERE. N
HEARTERLRA L RIEXERE, 8T GenBank #ERB -5 FKR . SHECAERT T, reesei QM414
(ATCC26921) 45 B PC-3-7 B BRI xynlll . {BEBEEE T. reesei QMOA14 P ARK , MAEKNAFFHE. L ovedap
PCREW 4 M ETFANRE MFE EEENF REAKBELAMNESK DNAFF, HEEREZEDREIRE
pETBlue-2 b, H ¥ 4B Tuner DE3 FEWMBT , FREFTUREIHAARBRENEE R, HEBOST)4hERE

ERB B ol ME.

X@WEA AKEWE, 7. reesei QM9414,overlap-PCR
PERSES Q186  AMKFIAE A

AAEHEY KX SFER T R0 ARERERE
HAERMKEBNENRSEERENDHFERS
HEZEEE 15 RMBALTHRBE" EXRERE
BREERBEEMIRPARBERERFEAR,
BAEAEMBEEEAN 0% . BRARBE
BEEMTHA BREHPKEENERRKIRTE
EETEA. BMHPART LIRS 100% 2k
ERARER, ERERLARER BHTEELE
REREM BEFERATHYHAARERARAT
Ihek.

SHNE KEMBES EXREHFREARE
BMEH USRI, EMABAEAERRL L E
NMEERERBE(41%), FET familyl0;2. &H

55 Bk, T BB I IE %l 4240 30 B4 M 71 s T Rl AT -

HRAABFUHERC. ARERERAI AR
%53, Bt mRNA SRR M E A R K/ 5
S 6akD(M ¥ 2 ) Fl 60kD(TE 2 ) , K/AMET, EGE
HR/IEERMA DI, EEAREARTFESR
T.EAN NRN COREBEEOKBEOENT
EREY, BATBBEASKD AT AEBRKRERE
#HeEE" S, ket {Xy Glyco-hydro-10 %5 ¥318; 4.

WO B A :2004-02-05, ¥ [E B ¥ :2004-05-13,

3B 1000-3061 {2004 )05-0764-06

WREMREARVERFEA 35k0 F O M &
HANEREHE EFLURRSEDAREERE
Fik BEZARAHMELEK DNA REA XX
MEBEART FESEFEACHNEBEFERY
X EMFRARERE S KARERERD,
ET FRmpktt, AR AR A TR N L ERERS
EEAEMER, BREMNEEMERZTHHER
HEi MM, 2 XAEEI IR HEBRESZ
FE R BE , LLE g i — 25 BF 50 ik 26 I o A 4 1 T 1
fER B E R

1 HHRE5F#E
1.1 HRE5BREAE

T. reesei QM9414( AmericanType Culture Collection
26021), BF#TF Volgel's WA FHET"  BE 27C
B8, BER—EEEEBENHTEEADNAR
B
1.2 FHiE
1.2.1 HEHE4A DNARE.ZRKBAMRELFH

Fg I BT,
1.2.2 PCR 5i#i%it: % H Generuner K4 H Z R

BELFH EXARHEES IR (No. 30170005) T FHARPEES (No. BK2001112) L HFHEHERAMEZHFTMH (No.

01K[B180004) .
= ARfEE .
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Seffan N. Ho ZHIF R84 514,.P2 5 P34
5P5. P65 P7T&A 20bp WFFIMEES, LA T
RBEMm, HEFHAMET:

P1:5'-CCA TGG CTC TCC CCA CCG AAA CC-3'
(FHSERIESIKE R exonl B S'FFIHERF, WK
BAHTIAM Neo T BEYI0E &, ERBEUI AL R W R IR
A EH N3R5 Met) ,

P2:5’-GAC CAC GTC CCA AGC ACG AA T CTT
6C-3'(16bp 55 exonl Y 3" JFF H b, 10bp 5 exon2 HY
SFHEH)

P3:5'-TTC GTG CTT GGG ACG TGG TG A ATG
AA-3'(10bp 5 exonl #) 3'FF 4T, 16bp 5 exon2 B
S'FFFIHHE])

P4:5'-GGG ACT GGC TAC CAA TAC CG T CAA
TG-3'(16bp 5 exon2 B 3' FF H b, 10bp 5 exond
SFIE Fh)

P5:5'-CGG TAT TGG TAG CCA GTC CC A TCT
CA-3'(10bp 5 exon2 K 3'FFF4E ] ,16bp 5 exon3 1)
S'FFIARED)

P6:5'-CAC GAG TCC TTG TCA CTG AT G CCC
CA-3'(16bp 55 exon3 M IFHEH,10bp 5 cxond B
S'FrF H #h)

P7:5'-ATC AGT GAC AAG GAC TCG TG G CGT
GC-3'(10bp 5 exon3 #9 3' T F|#H[E, 16bp 5 exond (¥
SFFAE)

P8:5'-GGA TCC TAT TGT AAG ATG CCA ACA

ATG_-3'('—3 exond B S FEFIE 2, MBI AR
BamH 1 BEYIL &) o
1.2.3 PCR 5 overlap-PCR: % A ultea-pfu DNA B &
M (Stratagene) , % 3 PCR A M E P4 DNA F R E
LEBIEF. pMD 18-T vector(TaKaRa)Eﬁﬁ!!ﬁ_‘,
BE M Seffan NHo ST B RBENBTED
overlap-PCR HEREER"  FRARNF,
1.2.4 KEEENOERE HUHRE - HBEER o
M cDNA %) &5 pMD 18-T vector 5 # 3% # & pET-
Blue-2( Novagen) ,#£77 Neo I #1 BamH I {Biolabs) X
1], T4 ligase (Biolabs) 4k, ¥ 1LF| E. coli DE3
placl 4 ¥ ( Novagen) . S5 L BEE 1B M A
50pg/mLIR + & 8 & (carbenicillin) 71 34pg/ml. {EE
(chloramphenicol ) #& {4 T #& B #% % 8 ¥ 37°C,
lmmol/L IPTG, 220 r/min, 3h FHHRFik. KW 15T,
0.2mmol/L IPTG, 220 t/min, 60h HITHBHEF &
X TR R FRIE SR,

1.2.5 EA xmIHER . BRRZEERE. 28
Yuan SEMF R EWHE, SR BEHE . BL, LH
Bk EA xynIH" .

1.2.6 xynlGHEMEBSESR: LREEAR
BOE, AR VHARE , Aakksd
ARBEERSE LR, BREN:(1)pHT7.5 20 mmol/L
Tris* HCl % . B8.0r5 (2)3 mmol/L Urea B (AL
(3)1% Triton X-100 pH7.5 20 mmol/L Tris- HCI ¥ .
B 3(4)pH7.5 20 mmol/L Trs- HCl £ 3%, B L. B
BT mSALERNaERE., ZRBEE
8mol/L REF M 20min KA TR LR .

1.2.7 ABEBEANZSEE IR EN B3R
Gross K R P36 340 52 KL RL W8+ 09 SR M (LA KB 2
WHEER., MEB NP ESCERERNEFHRT,
BLEE A A B L pmol 1 R TR BE A 0 — 1 KB
EARAAU),

1.2.8 HEBTULESRIRALEERERARE
BB & . £ M8 Sakamoto S. %l‘ﬂi‘??ﬁi&ﬁm: o
1.2.9 AEHEOSENE: S K Bradfod MA )
",

2 #R

2.1 HUKEESRSF T L2

ARERHI EkETHAYSHY. ENLE
S E BT K R E Ik : familyl0 § familyl]“{ . Y
EEHABEMLRB amilylo" >, URBAKEM
BEAEWHEE A FF A Blast B3 GenBank
HITHE. X/ B IFI, ZHRAEEASKBE
AREBEBY T FaHMAEFN . BENH 16
MABERMITAMRRERN (B 1), 4485 R
BEPRESEEXRBRNAEHEETRM Y. H
BHEFHAEHESR 6 1, 255 Fusarium oxyspo-
rum i) AAC06240 ( GenBank B FEFEFI S, LT ),
CAB65468 ( Thermosascus aurantiocus ) , BAA89465 ( Tri-
choderma reesei ) . AAC06239 ( Fusarium oxysporum ) .
AAM95237( Magnaporthe grisea ) .BABGY703( Aspergillus
oryzae ). AAC06240 EFF A FMAH  EHH KWK
MY KHER], CAB6S468 A RERINWME, W
BAA89465(Xyn ) BAT i RXEMT), %8B T8
#7E 35kD £ £, {1 & Glyco-hydro-10 Z5H18, 5 Y
MME ERERNARBEBHRMAL., 2455
LBRIRKMLL T, reesei AT A RAERITRR
KBRS RI B, B8 Xyn MIERNBIRNM R
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]0.0% 8(2% 6?% 49% 20'%

AADAI9B3—) o 'y
AAK'BSSSi IIOO%

AAK 73567 49%
NP-192556 2%
NP-176133 :—
AAD42885 %
AADI5029 £8%
AACTTINY £l
NP-179076
NP-680761
CABG65468 71%
BAB69703 %

BAABS465 3%
AACOS240 54%

jyviisi
AACDE239

33%

from

plant

,
64% b,

»e

from

Fungi

L

2< ]8I

AADA1983: from wheat aleurone layer

AAK73538: from Hordewm vidgare aleurone layer
AAKT3568: form Hordewn vuigare aleurone layer
NP-192556: from Arabidopsis thaliana chromosome 4
NP-176133: from Arabidopsis thaliana chromosoime 1
AADAZERS: from Arabidopsis thaliong

AADI5029: from Hordeum vulgare pollen
AACTT919: from Zez mays pollen

NP-179076: from Arabidopsis thaliana chromosome 2
NP-68G761: from Arabidopsis thafiany chromosome 5
CBAGS4G8: from Thermosascus aurunfiucus
BABG69703: form Aspergiffus oryzae

BAAS9463: from Trichoderma reesei

AACDGB240: from Fisuriem axysporum

AAMOS23T: from Magnaporthe grised

AACO6239: form Fusarium oxysporum

5REWEE A RN L5 5 R A R0 E Bt R

Fig.1 Homology tree of xylanase from barley aleurone-layer and its homologs
Protein sequences are aligned using DNAMAN program. GenBank acceasion numbers are indicaied for each sequence

H—EoH Xm [ .ERZBE Xu] FAE
T. reesei QM9414 R Hp PC-3-7 KB, ffi1HI#
— RS Xyn DAE T. reesei QMO414 B9 H 4
DNAFRERBZEAWEENIER BEHARX
AMEMESRZEBREE Xym DFE T. reese
QMS414 F Rk, MAEARE B M —RES, Xyn 1l
4 PC-3-7 FRE AR AE 4 TR TR
4 NNEF(E2), B R SRR mRNA BE1T
RT-PCR iE M T. reesei QMO414 B Ek P B R E
A ¢cDNA F %1, PC-3-7 HRI A R KB, Bil=R
KA PCRFEENEEMA DNA PRELFBENEF
5, B H over-lap PCR ¥ & B 40 B F N M BFE
HBLE DNA FF(E2),

intronl intron2 intron3 intrond

exonl (482bp)

exon2~4 (704bp)

the first cycl PCR

exon2(258bp) exon3(219bp)exond(110bp)  the second cycl: PCR

exonl-2(768bp) exon3-4(309bp)  the first cycle overlap pCR

exonl-4 1057bp) the second cycle overdap-PCR

2 xyell BHEEHREES overlap-PCR WiFF
Fig.2 Xyn[l gene structure and overlap-PCR sequence

2.2 xynH £ cDNA FFII#
F—RPCRABAPL 5 P2 P35 P8 XtHH
# DNA H#E97 PCR 218 exonl 5 exan2-4 (1 E intron2
5 inron3)( & 3:1-4), TA-clone B F; fFFFIE &1L
HiE.# R PCRAFAPISPAPS 5PPT Y

P8 M\ EH exon2-4 FF P H & K18 exon2.exon3,
exond (] 3:5-8), TA-clone ™ J7; 55 — 3 overlap-PCR
S APLES P4.P5S 5 P8 exonl 5 exon2,exond 5
exond WA HEEE , 348 exonl-2, exon3-4 FF 5 (18 3.9-
11), TA-clone # ¥ ; 35 — 8 overlapPCR J§ P1 5 P8
¥ exonl-2 5 exon3-4 BEE, 2518 exonl-4 ([ 3:12-
13), TA-clone M FF . £X P HREEA RN FiEAR
KEKBTE GenBank FAHARB THFFIRE —HERE
cDNA £,
2.3 xnIpRZERBRSHEEEN

# xn I A E E DNA FF 5884 3 A%
LK pETBlue-2 b %4k E. coli DE3 pLacl 418,
37°C, 1mmol/L. IPTG, 220 r/min, 3h i F % ik, KR
HUBBE, KEEH I, MEHPAREN
KRR, R AR BB ISR 0.56 W/mL; ¥
MK A SRR R A3 AR B s BA AR
H(E4); RAEEFRAATR TR AR, EWK
BB #3586 ; SDS-PAGE B 3K , %, T RiE AR
75 Bk AL TE 35kD bW B & th — RE AW (H
SHUEERER ol EKBAFERERRS,H
AXKBBEEER,

HHEREREARLERDFEESED
SDS-PAGE FiL 3K 4R %%, 7 35kD &b H — R HL &%, E

A ME s HEGATEHY —FEORELME

), HEORASERERELL BROAEHET
EERm OB IEZ2 Sml/L REZSEBRE. BT
SDS-PAGE W 3k , 8B 3, 25 AN B /R = /T 7E 35kD &b
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(F6), 5Ptk E B HE a0 d k4 Raxt
R, UEERBE—-KWRIE xynll £ E. coli DE3
placli P BB T EE . FEKBHEFAIERE
Hik,
#t—2%3& T 0.2mmol/L IPTG 15CiE R 64h 5,

1 2 bp

ZBLEPAREEITE Y 15.28 IU/mL, ¥ R EE
HAEERE,SDS-PAGE B /R 35kD 4k 15CiESR
AW ITCHEFATOARXRTHET MEMRK(H 8),%k
B ISCREFRF T B ERSANEE [ 8.

3 PCR 5 overlap-PCR & %
Fig.3 Results of PCR and overlap-PCR
1:DNA marker;2:exonl ;3;:exon2-4;4:DNA marker;5:exon2; 6;exon3; 7; exond;
8:DNA marker;9:exonl-2; 10: exon3-4; 11:DNA marker; 12: exonl-4;13: DNA marker

4 BH anllTEHmN
Fig.4 Activity test of recombinant xyn][ll

1;lysate of £. coli DE3 plLacl cells (including pETBlue-2 vector inserted
with xynlll ) induced by Ommol/L IPTG, 37°C,3h;2:lysste of E. coli
DE3 pLacl cells (including pETBlue-2 vector inserted with xyn [l } in-
duced by 1mmol/L IPTG, 37C ,3h;3:lysate of E. coli DE3 pLacl cells
(including pETBlue-2 vector mot inserted with xyn [l ) induced by

1mmol/L PTG, 37°C ,3h;4: binant xyn[ll extraction buffer

1 2 3

5 EEMEY xynll SDS-PAGE ¥

Fig.5 Test of the soluble recombinant xynlll by SDS-PAGE.
| :protein marker;2:lysate of E. coli DE3 pLacl cells (including pET-
Blue-2 vector not inserted with xynlli } induced by 1mmol/L IPTG, 37°C.
3h;3:lysate of E. coli DE3 placl cells (including pETBlue-2 vector in-

serted with xynlll } induced by 1mmol/L IPTG, 37C ,3h

6 M4 xynlll 0¥k SDS-PAGE W ¥
Fig.6 Test of the inclusion body of the
recombinant xyn[[ by SDS-PAGE

1: protein marker;2:inclusion body

1 2 3

18.4—
B7 SAESSKARSEAHTEATHN

xynll SDS-PAGE H.%
Fig.7 Comparison of soluble recombinant xyn [l
by SDS-PAGE under normal induction (37°C) and
low temperature induction(15%C )

1:protein marker;2:lysate of E. coli DE3 pLacl cells {including pET-
Blue-2 vector inserted with xyn]]] } induced by 0.2mmol/L IPTG, i5C,
64h;3:lysate of E. coli DE3 pLacl cells (including pETBlue-2 vector in-
serted with xyn[ll } induced by 1mmol/L IPTG, 37C,3h
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BR-FIARBRAFNEDWEESES
ARBBAERNFTHAGH EREMKEEER
sl R EEA L Ah THEH FEadid
B Ll RN e B o S — R
HUMRHBFATFRLERBILEARRENEARE
B,EIETHE-XMEMYENRARE. KR
BREVARBEREETEYELUSN B EF
ATHEY. TRARINMEBRERMED AR SHE
o [ JR A% AR Y 0 L D e AR LR IR B RE . T
GenBank 18 & #18 — T. reesei QM9414 X | ) K F
BEMSHYERARERS 7R SHEHU.AR
Family 10, 18 i 3 B % 15§80 4 90 K I 09 A R R AR 1F
AT HEYER, LB R A9 B A R VR 8EfE A
VLE MR ERER

xynll 76 T. reesei QM9414 R Kk, BEZENTE
HEA DNA LU E M HF A, H AL E T mRNA
K ARWUZ RS cDNA FF 31, nf73RBUA KA R cDNA
Fo L, BMATEHERSBRE T M BEEES
I, 2, J5 @ i overlap-PCR e — b H
xynl ELEESR 251 c0bp WERFB,REH
251 24 1K overlap-PCR 4 fE3KR £ 1 <DNA 73, &
REMNBER. BT xyn N EHREF 4 MSEET LA
BHRMEY ovedap-PCR H i, Bit overlap 519, M3
B4 DNA Fif i PCR L RE 4 M ET.REH
it overlap-PCR 75 i 4 4 1oL B TN —— 8
$ 7% 8 K PCR R AL MK I 55 GenBank £
HETFHINEEL—BHRE xyn DNA F 73,
overlap-PCR %ﬁ}ﬁﬂ:iﬁﬂﬁ%@““ MR ERN

TR cDNA PP E A 4RE , @ RN AR

2000 A & CERIREY B BT R TS Ry 2
EAHRFREZPTIEMNEN, ZEFEK
441bp, EHFAMA DNA ERE2MINBETFHIMHE
F .35 overlap-PCR 3£ M Fo At 5k 35 it 2 (R 4 DNA o
KEBEMIBETFHEFFIEEESHARRE, &
MAKB 2K DNA 7T £ X mRNA ,# 2 RT-
PCR % 3K18 . HA F RNA BEFEMEHIRER
£58EFEARA NREANEESETREAE WM
HPAH DNA FEHBRBEMNE T, R G R over-
lap-PCR T Wi G HEF—— B E . FAXRE
TARERBRIEAT,

¥ B xynlll ¢DNA FF 5 A pETBlue-2 Rk
{X ,H7E E. coli DE3 placl A &k XA P

—#H LT T8 DNA BFIBER, il H X REE
SR EMEAE - RESRNEARE™ . ¥
RHEL oyl OEF GED KR EHEHHESAST,
64h) R BERZEVUEFRTABHER,

A LR, REB TETE Xl EEK.
AEXBHE T RIXGOTEN, KRBT EAH xynll,
XAHE—EHREEEADRER B EDAR
AREBHOT REAEERM, FENREHER
B
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Cloning and Expression of xyn I from Genomic DNA of Trichoderma reesei
QM9414 by Overlap-PCR

_ LU Chang-Mei YUAN Sheng® ZHAO Qing-Xin |
{ The Key Laboratory of Bioresorces Technology of Jiangsu Province, The Key Laboratory of Microbial Technology of Nanjing Normal University,
College of Life Science, Nanjing Normal University, Nanjing 210097, China}

Abstract  After the cell enters into its programmed cell death, xylanases from grass plants gradually matured through its N-ter-
minal and C-terminal sequence been cut by acid proteases several times. They could not be expressed by conventional protein ex-
pression system. Search the GenBank database, xynlll from a mutant of T. reesei QM9414( ATCC26921 ) was found. It is similar
1o grass plants’ xylanase in their families and structures. It couldn’t express in T. reesei QM9414, but its gene exist in genomic
DNA as one copy. Through overlap-PCR method, 4 exons of xynlll were cloned, sequenced, spliced, and the whole cDNA of
mature xyn[ll was acquired. The cDNA was insented into pETBlue-2 vector and transformed into E. coli DE3 pLacl cell. Xyn
I could be expressed in the transformed cell under the conditions of 37°C , Immol/L IPTG induced for 3h. Low temperature
(15C), long time(64h) induction(0.2 mmol/L IPTG) could enhance xynlll activity.

Key words xylanase, T. reesei QM9414, overlap-PCR
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