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cDNA N
o N
1
o 1.1
. 1.1.1 HQD,, ( Taxus
cuspidata) —
o, (Nodulisporium sylviforme) *" %
HD, ,(
232.73 +4.61 pg/L) .
. 1.1.2 :PDA ¥ ;PDA
PDA 2%
N ey ; S Strobel ** 1993 S-
7 N N
1.5-5.0 mg/L;LB/Amp/X-gal /IPTG o
1.1.3 :Oligotex mRNA kit QIAGEN
o : PCRSelect™ c¢DNA Subtraction Kit
( Suppression Subtracted Clontech ; pMD 20-T Vector Access RT-PCR
Hybridization SSH) 20 90 System IPTG X-gal RNaseHree DNasel M-MLV
* . SSH Promega ;DNA Fragment Purification
PCR Kit Ver 2.0 (DEPC) EcoR1 T, DNA
cDNA Ligase dNTP MgCl, TaKaRa ;
Ey Taq ;
® N Oxoid ;
HD, , DES.EDTA. SDS. N N
o Tris-HCI o
Tester HD, _, o
Driver SSH Nodulisporium sylviforme 1.1. 4
HD, o 1.

1
Table 1

Sequences of primers

Name of primer Sequence(5°—37)

c¢DNA synthetic primer
PCR primer
Nested PCR primer 1

TTTTGTACA AGCT(T)30VN3"(N=A C G orT; V=A G orC)
CTAATACGACTCACTATAGGGC
TCGAGCGGCCGCCCGGGCAGGT

Nested PCR primer 2R AGCGTGGTCGCGGCCGAGGT
Adaptor 1 CTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGTGGCCCGTCCA
Adaptor 2R CTAATACGACTCACTATAGGGCAGCGTGGTCGCGGCCGAGGTACCTCGGCCG
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1.2
1.2.1 HD, | PDA
28°C 3d HD, ,2-3 .
1.2.2 : 31 o
1.2.3 (DES)
DES 2% 4% -
6% 8% 10% 12% 14% 16% - 2 mL
DES 2 mL
6 cm
26°C -28C 8.10.12 min pH
8.0 107",
107,107 .
0.2 mL/ 25 =30 mL. PDA
28°C 3-5d
o 3
=1 - X o5 x100%
DES + UV : DES
5 mL 6 cm
(30 w 30
cm) 45 s 7',
28C 3-5d
3
1.2.4 s 32 o
1.2.5
33 o Sigma
1.2.6
6 HD, ,
1.3 HD, _, cDNA
1.3.1
34 o 2.3.4.6.8.
10.12.14 d
RNA o
1.3.2 RNA mRNA

RNAgents (Total RNA

Promega

Modified RNAgents)

Isolation System

System Protocol HD, ,
RNA, Ao 1Asee  Apgo!
Ay 1% RNA
. mRNA Oligotex
mRNA kit mRNA
-80°C o
1.3.3
Tester ( ) HD, , Driver (
) PCR-Select™ ¢DNA Subtraction Kit 50 x
PCR Enzyme Mix SSH o
mRNA c¢DNA (dscDNA) ;
dscDNA  Rsa | Tester dscDNA
Testerl 4 Testerl 2 Adaptor 1 2R
16°C ; (>25%)
Adaptor 1 Testerl4 dscDNA Adaptor 2R

Tester] 2 dscDNA Driver dscDNA

68°C 8 h 1
Rsa 1 Driver cDNA
68°C 68°C 7 min
-20C ; PCR
50 x Advantage Klen Taq
PCR o 2%
TaKaRa DNA
PCR o
1.3.4 c¢DNA
PCR pMD 20-T Vector E.
coli JM109 LB/Amp/X-gal /IPTG
PCR o
LB 37°C

20% -80C o

o ABI PRISM 37796,
GenBank (http//www. ncbi. nlm. nih. gov) Blast
2
2.1
2.1.1 DES



926

Kai Zhao et al. /Acta Microbiologica Sinica(2011)51(7)

90% 99%  99.9%
70% -T75%
. 70% -75%
DES o 2
DES HD, ,
DES
DES 12% 15 min HD, _,
100% - DES
8% 15 min (
74.3% +4.3%) HD, _, DES
2 HD, _, DES
Table 2 The relationship of between lethal rate of
spores of strain HD, _, and different DES
concentrations and treatment time
DES concentration /% t/min Lethal rate/%
5 23.1+1.6
5 10 40.5+1.8
15 48.3 +£3.4
20 56.7 £3.6
5 29.6 £2.7
4 10 48.5 2.5
15 54.4£2.9
20 61.3+£3.2
5 37.6 £4.1
p 10 56.8 +4.6
15 61.4+£3.8
20 69.7 £4.3
5 48.5+3.6
g 10 68.5+4.3
15 74.3 £4.3
20 82.6 £5.4
5 61.6 £4.7
10 78.4 +£4.6
10
15 88.2+5.4
20 97.2£6.7
5 76.1 5.6
10 92.6 £5.2
12
15 100
20 100
2.1.2 -DES
HD, _,
8% DES 15 min
(30 w 30 c¢m) 45 s HD, ,
; 45 s

8% DES 15 min o
HD, , 540
PDA ( 95 wg/mlL) *
126 N
« 2).
2.1.3 126
105, 115, 125,
135 pg/mL 183
TLC HPLC
HD, _, o
37 (
29.4%) UV + DES
135 ng/L 1
UDb,, .,
HPLC upn,,
312.81 +7.51 pg/L( 1)
HD, _, 34.41% .
Waters -
UD,,_,, (
853.92) M + Na ° m/
7876.19(C 2) UD,_,,
o uD,
2.2 UD,, ., HD, _, cDNA
2.2.1 HD, , UD,_, RNA
:TLC HD,
UD,_,, 2 3
4 ;
11
HD, , UD,_,
HD, , UD,_,
11 RNA.
2.2.2 HD, , UD,_, RNA
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Fig. 1  Chromatograms of HPLC analysis. Arrow indicates the peak corresponding to taxol. Az HPLC spectrum of
authentic standard taxol; B: HPLC spectrum of sample extracted from strain UD, _|,.
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Fig.2 A representative MS of the purified product from strain UD,, _,,. The molecular mass shown as M + Na * is
indicated by an arrow.
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28S.18S 2 2: Rsa [ o
1 5.8S RNA 1 2 3 4 M
DNA o
RNA
o mRNA
c¢cDNA 0
4 dscDNA Rsal
zgopo— Fig.4 Analysis of dscDNA before and after Rsa I digestion. M:
_— 1000 — <288 DNA Marker DL2000; 1: After Rsa | digestion of Tester dscDNA;
500— «— 8% 2: Before Rsa | digestion of Tester dscDNA; 3: After Rsa |
00— digestion of Driver dscDNA; 2: Before Rsa I digestion of Driverr
dscDNA.
3 RNA 2.2.4 : 5
Fig.3  Electrophoresis analysis of total RNA from the strain UD,, _,, PCR
and HD, ;. M: DNA Marker DL 2000; 1. HD, ;2. UD,,_,. .
2.2.3 Tester Driver dscDNA cDNA PCR
4 UD,,_,, HD,_, dscDNA PCR
500 bp -3 kb
dscDNA; Rsa |
100 bp -2 kb dscDNA °

dscDNA

5 PCR
Fig.5 Analysis of suppression subtracted hybridization PCR product. A: Primary PCR; B: Secondary PCR. M:DNA
Marker DL2000; 1 2: PCR after subtracted hybridization; 3 4: PCR of unsubtracted hybridization.

2.2.5 cDNA 75.3%
PCR 250 bp -2.0 kb 300 bp - 1.0 kb
pMD 20 - T Vector E. coli o 15
JM109 cDNA o c¢DNA GenBank
316 (http/ /www. ncbi. nlm. nih. gov/
87% 1.2 x107 cfu/ BLAST) ( 3) 15  ESTs 6
mL, 28 10 14 ESTs
Nested PCR Primer PCR 6 ESTs 5

21
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Fig.6 Identification of Transformants of pMD20-T Vector. M:DNA Marker DL2000.
3 GenBank
Table 3 Sequencing and GenBank homology search of positive clones
Clones Size /bp Blast homology Score value Expect value Identities /%
01 361 unknown
02 377 unknown
Human DNA se e f d! RP11-812120
03 606 uman sequence from - clone 890 0.0 469 /478 (98% )
chromosome 6
04 364 Homo sapiens chromosome 15 clone RP112382A20 111 9e22 56/56(100% )
05 321 unknown
06 302 Human DNA sequence from clone RP112356N1 on 361 26-06 261/268(97% )
chromosome 1
07 604 Homo sapiens chromosome 19 clone CTB484G21 878 0.0 459 /463 (100% )
08 565 Human DNA sequence from clone RP42813B7 on 847 0.0 413 /444 (93% )
chromosome 1
09 422 unknown
1A My cteri ium subsp. P sis str.
10 501 leeO ycobacterium avium subsp. Paratuberculosis str 317 26-85 150/198 (75%)
i1 399 N({urospora cr.assa mitochondrial COI gene for cytochrome 186 4045 751119(63% )
oxidase subnit I(exon 1-5)
12 330 unknown
13 302 Staphylococcus aureus subsp. aureus Mu50 genomic DNA  61.9 6e-07 61/71(85%)
14 560 Neurospora  crassa calmodulin-dependent protein 108 le22 50/60 (83%)
phosphatase mRNA
15 403 Homo sapiens chromosome 3 clone RP112132117 848 0.0 97% (351/362)
3 UD 14 -11
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Screening of high taxol producing fungi by mutagenesis
and construction of subtracted cDNA library by
suppression subtracted hybridization for differentially
expressed genes

Kai Zhao' > Lixin Sun’ Xuan Wang' Xiuliang Li' Xin Wang' Dongpo Zhou'

' Laboratory of Microbiology ~College of Life Science Heilongjiang University Engineering Research Center of
Agricultural Microbiology Technology Ministry of Education Harbin 150080 China

? Biotechnology Research Center Heilongjiang Academy of Agricultural Sciences Harbin 150086 China

* Hospital of Heilongjiang University Harbin 150080 China

Abstract: Objective To screen mutants with high yield of taxol and construct ¢cDNA subtractive library of obtained
mutant and primary strain HD, ,. Methods The spores of taxol-producing fungus HD,, were treated by diethyl sulphate
(DES) ultraviolet radiation and diethyl sulphate (UV + DES). ¢DNA subtractive library of taxol producing fungi from
the mRNA of obtained mutant with high yield of taxol tester and HD,, driver was constructed by using suppression
subtracted hybridization (SSH). Results The optimal conditions for mutagenesis of strain HD , were as follows: the
spore suspension was treated with 8% DES for 15 min followed by UV irradiation (30w 30cm distance) for 45sec under
magnetic stirring a mutant UD ,,, which was able to produce taxol with high yield and could be stably passed on genetics
was found. Its ability to produce taxol was improved from 232.73 +4. 61 wg/L (strain HD,,) to 312.81 +7.51 pg/L
(strain UD,,,). The tilter of the constructed ¢cDNA library was 1.2 x 10" cfu/mL the recombinant rate reached to
75.3% and the length of the inserted fragments was mostly 300 bp4.0 kb. Conclusion A mutant UD,,,, with high
yield was obtained and ¢cDNA subtractive library of the mutant UD ,,, and strain HD , was constructed. The study laid
solid foundation for isolation of taxol biosynthesis related genes and construction of engineering strains with high yield of
taxol by genetic techniques.

Keywords: Taxol endophytic fungi mutagenic breeding suppression subtracted hybridization ¢DNA library
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