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Cloning and Sequence Analysis of Xylanase II Structural Gene and
Its 5 Flanking Region of Trichoderma asp erellum
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Abstract: T o study the native promoter of xylanase 11 of Trichoderma asp erellum, cloning and
sequence analysis of xylanase Il structural gene and its 5’flanking region was performed. On the
basis of the genomic conserved sequence of Trichodermaspp ., degenerate PCR was designed to
amplify the xylanase Il structural gene and its 5 flanking region of Trichoderma asperellum. The
product was cloned into T vector and confirmed by EcoR I digestion. Sequence analysis showed
that cloned fragment was 1 875 bp long, comprising the 795 bp xylanase Il structure gene and its
1 080 bp Sflanking region. T he structure gene encoded a polypeptide of 223 amino acids, where
the Glycohydro-11 superfamily domains were detected. In the 5 flanking region, core promoter
region, transcriptional start site, CAAT-Box and TATA-Box were detected. Several typical

transcriptional factor binding domain, such as Crel, AreA, XInR, Acel, AlcR were also found.
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The 1080 bp 5 flanking region was a typical promoter. T he isolation of this native promoter can

benefit the development of an efficient T'richodermaasperellum host system for gene ex pression.

Key words: Trichoderma asperellum, xylanase I, gene cloning, promoter

(Xylanase)
B1,4 ,
20 ,
t=2 , (Trichoderma

reesei) ,

B1, 4 , I

I, 19 000
21 000, pl52 pl9.0,
[3- 4]
II, (pl 9.0 pH 60 ,
pH ,
I 5
, I
[5]
(T richoderma asperellum)
[6]
2 [7] 2
[8]
LaT 01 I
PCR , il

1S ik

11

111 ®AHk ( Trichoderma asp erel-
lum)LaTr01 (E. coli) ToplOF’
112 K5 pGEM-T Easy: Promega

; Tag DNA dNTP EcoR I:

; DNA

12
1.2 1 PCR 3148t 5 &% GenBank
(Trichoderma atro-
viride),
( Trichoderma virens) ,
3 11
) 1 )
I
, WXF: 5-CNYYNC-
CAGCTGAYTTTAGGC-3,WXR: 5-NMRYCA
NYCMYYTAGCTGAC-3 (

( Trichoderma reesei ),

)
1.22 w7 AKREARMA DNA 49 R
PDA , 30 C 3d
, DNA
[9]
1.23 & PCR DN A
,WXF/WXR , PCR
50 U, ., 5HL10

X Buffer 1 B ANTP( 10 mmol/L) Q 5 BL Tagq

DNA (5 U/BL) L5 BL WXF(50 Fmol/
L) 1 5HL WXR (50 Hmol/ L) 1HL DNA
395 HL :94 C
5min, 94 C 405,50 C 305,72 C 2
min, 35 72 C 7 min PCR
1 g/dL
1.24 PCR Z#Hey el &R M lEe) i e
PCR 1 g/dL ,
DNA
, Nano Drop ND- 1000
R Promega )
pGEM-T Easy
E. coli ToplOF’ ,
LB ( X-ga IPTG)
37 C 16 h )
s EcoR 1 s



%2 % FH:ORIORE KRR ABRS 1 254 KR Ao L3R K89 5L1& B 47 247
DNA 4.5kb—p
125 FPIAEMELF S 3kb—»
( NCBI) 2kb—>
(BLASTn) . DN A- 1.2kb—p
MAN , Promot 0.8kb—»
er Prediction
,GENSCAN , SignalP 3. 0
2 @R 557
1. DNA Marker I11;2. EcoR 1
21 PCR 2
WXF/ WXR i DNA Fig. 2 Identification of the recombinant plasmids by
, PCR . PCR 1 g/ dL EcoR 1 digestion
. Lok SCAN ’
, - 112 bp ( 3 )
672 bp, ATG TAA
( 3 ) 223 \
e , 24 200,
3 kb pl 8 59, , 43~ 222 AA
4—2 kb 11 ,
. BLASTn
L ( GenBank A AP83925) 999,
II[(Swiss Prot P36217. 1) 81%
, N
, 4~ 22 AA ,
1. PCR ;2. DNA Marker III SignalP
1 PCR 3.0 , 19 AA  20AA
Fig.1 Amplification of target fragment by PCR B
) , 1~ 19 AA ( 3
pGEM-T Easy , ),20~ 223 AA
, EcoR 1 BLASTn
, 2 , EcoR 1 Promoter Prediction ,
3000bp T , , 437~ 487 bp
EcoR 1 , 1900 bp 879~ 929 bp ( 3 ).
\ 1100 bp 800 bp, 477bp 919 bp( 3
1 900 bp ) , 163bp 352bp
pGEM-T Easy CAAT-Box, 154 526 964 bp
23 TATA-Box( 3 ) TAT A-Box
1 900 bp , RNA 11 ,
IT ,
, , 3 CAAT-Box s
1 875 bp, 795 bp 11 Ho
1 080 bp GEN- ,



248 £ % B £ H B R F R %30 %

s Crel 3 ,AreA , Acel
[ 14]
2 ,XInR Acel AlcR 1 ( 3 ; AlcR
) Crel , , , )
1 15
SYGGRG'"; AreA , CCGCA'™
[12]
GATA ; XInR ,
2 2
2 K
[13]
R GGCTRA 7 ; Acel
, AGGCA, Acel 1 080 bp
1 CATTACCAGCTGA AACACTTGATCATTATTCAACCAGAACTCGACACTCG 961 ACTITATARKGACGATCTCAGCCOGCTCCAGATCAGGACTATTCAAGTCAAGCAACCATCA
Acel

61  CATAAGCTCTUGGGAACAATTACTAAAGAAAACGTATCCACCGAAACATCGTGTCAGCAA 1021  GACAGTTCGGCCCATATTCACATAGTCTCCCACAGCAAGACAAAGAAGCTCATOGACATC
121 CATATAGACTATACCTTCTCACCCGAGCCCGACITATATATA AGCCOTTATAC 1081  ATGGTCTCCTTCACAACTCTOCTCGCAGGCTTCGTCGCTGTTACCGGAGTTCTCTCCGCT
1 LY S FTTLLAGFUYVAVTGUVLSA
181  AAGCTGCAGGCCAAGCCGCTATTCACCECGCAWATCAGTGTCTTTGTGTCCOGATTTTIT 111 CCCACTGAGACCGTUGAGGTOGTGGACGTOGAGAAGOGCCGGACGATTOGC0C0GCACT
AlcR 21 PTETVEVYVDVEEKRRTTIGPGT
241 AGTTCCCOGAATCCTTCATCGGCACTARGCTANTAGAGAGGAATTCTTCACATC AAGAGA 1201  GGCTTCAACAACGGCTACTACTACTCCTACTGGAACGATGGCCATTCCGGCGTGACATAC
X1nR 41 CFNKNGCYYYSYVNDGCHSGVTY

301 WWWMAWE&M 1261  ACCAMCGGTGCTGGCGGCTCATTCAGCGTCAACTOGOCAAMCTOGOGCAACTTTGTCGGA

361  ATATGGATTAAGTATAGGTAATACATTCAGCTTAATAAACTAAATGCTGCATGGCTGCCC 61 THRGAGGSFSVYVNVANSGNFVG

v 1321  GOCAAGGGATGGAACCCTOGCAGCAGCTCCAGGTAMGTGACCCGAGTGAGGAACAACTCA
81 GEGVNPGSS SR
421 ATGGCTGCTACCTTGACGCAGTETCTCTAC ATCGCGGCAGASCCATGGGATTATTCGCC
= & 1m1 gaTACCTCAAGAT ACCAGTACTTCCOGGTGCCATATTCACGTCCAGAGAGCTA
481  TTTGAGAGGAGAATATTGCAATCGTCAAGTGGCTATTCTGAN AGTTTCCT
1441 ATACCACTCGCTCTGTTAATCAAGAGTCATCAACTTCTCTGCAGCTACAACCCCAACGS
541  ATTGTGGTTTACTGOGCCACGATCATATGAGAATTAGGGGCAGTGGACACACTGCCTGAA 2 VIEF 368 T NERS
1501  CAACAGCTACCTCTCAGTCTATGGCTGGTCCAAGAACCCCCTCATCGAGTACTACATCGT
601  AATATTAATCAATCTCTCGCACACTACCTRATATGTTTTTATCCTTTTTICTTICTCT %4 BEELSYYGCUSERARPLIRBETIY
Y 1561  TGAGAACTTTGGAACCTACAACCCATCGACTGOCACCACCAAGCTGGGTGAGGTGACCTC
661  CTTTTTCGTTTCTTCAACTTGEATACCCCAGCCGCCAAGACCAAATTAGOCGTCAGRCAG. 24 ERFOCTIRAESTORTELICRY TS
oy 1621  TGACGOCAGCGTCTACGACATCTACCGCACGCAGCGAGTCAACCAGCCTTOCATCATCGS
721 CAAATGAAATGTTCCGTTCTTGCA AGGGAATTCCTOGGTOCAGACGTe 149 PO SVEDITRTRRECEQGE SFX0
- 1681  AMCGGCCACCTTTTACCAGTACTGGTCTGTCCGCCOCAACCACCGCTCCAGCGGCTCGGT
781  GTGGOGAGCTGTAATTTACCAGTTGTCAACCATCAGGTATCACCACGTCAGAATACGAAA 164 TATFYIQINSTHERLERS SG SV
1741  CACGCTTGCGAACCATTTCAACCOGTUGCOCAACCTOOOCTTGACTCTGGGAACCTTGA
184 TVANHFNAVRNLGLTLGTLD
841  TCAAGGTGTAATATATTTCCATGAGGAGCAAGTTGCCTGATHECGGOGTAMMATGANCCA
v ot 1801  CTACCAGATCATTGOCGTGGAGGGCTACTTTAGCTCTGGTAACGCCAACATTAACGTCAG
204 YQIIAVEGYFSSGCHNARNTIENGVS
901  GEAGTCTSTCETOGAGRCG TACGAAMCGAGACAGCTOTTCCTOCAATTATOOO0GAMCCA 1861  CTAAAGGACTGACCT
Crel *

—— BOEBTX; i AT, =i ATGERTAA; =—: {55 Jk;
V. b AR A TATA-BoxECAAT-BOX; [ ¥ R B 74 & B &

3 1
Fig.3 Sequence analysis of xylanase II structural gene and its 5 flanking region from Trichoderma asp erellum
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