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Table 1  The Primers used in this study
. Source or
Primer  Sequence(5'—3")
reference
HPH-1 GATGTTGGCGACCTCGTATT This study
HPH-2 GAAAAAGCCTGAACTCACCG This study

NS-1 GTAGTCATATGCTTGTCTC reference [ 13 ]
NS4 CTTCCGTCAATTCCTTTAAG reference [ 13 ]
IP-1 GCGCGGTGTCATCTATGTTACTAGATCGG  This study

IpP-2 ATCATCGCAAGACCGGCAACAGGATT This study
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Fig. 1  Scheme of T-DNA insertion site sequence analysis of tranformant chromosome DNA. A T-DNA on the binary plasmid pCAMBIA1301 ; B ; genomic

DNA of Aspergillus niger;C:T-DNA integrated genomic DNA of transformant;D:DNA fragment containing partial sequences of both T-DNA and genomic

DNA generated by the digestion of restriction enzyme Taql;E:The digested DNA fragment was cyclized by T4 DNA ligase and it was amplified with the
primers IP-1 and IP-2 ;LB left border of T-DNA ; RB:right border sequence of T-DNA ; hph : hygromycin phosphotransferase gene;IP-1 and IP-2 ; primers for

inverse PCR ; Taql ; restriction enzyme. Arrows:indicating of Taql restriction sites.
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Fig. 2 Colony morphologies of Aspergillus niger wild type strain and the conidiation-defective mutant. WT:wild type. d:days (incubation time).
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Fig. 3 ldentification of the conidiation-defective mutant by amplification
of hph gene with PCR method. M: DNA molecular standard. Lane 1;
amplification of 18S rRNA gene of wild type strain. Lane 2 ; amplification
of hph gene of wild type strain. Lane 3 ; amplification of 18S rRNA gene of
the conidiation-defective mutant. Lane 4 ; amplification of hph gene of the
conidiation-defective mutant. Lane 6 ; amplification of the positive control

with hph gene on the plasmid pCAMBIA1301.

GCGCGGTGTCATCTATGTTACTAGATCGGIGAATTAAACTATCAGTGTTTGACAGGATATAT]

[TGGCGAIGTAAACTGGCATCATGTCTGACAAATGGATGTCCAAGAATGGACGCAAGGGTGCG
CGGCCGGCTCCAGAGTATCGCCTTTGGCTGAGCTACATCGGCTACGCCCTAGCCTGCTGTG
GTCTCGTCGTCTTCTATGTTCAGATTGACCGCAGTGGCGATAAATGGAACGTCACCTCAATG
GTAGGAGGTGCCATCACAACAGCTGGGAATCAAGTCATCACAACAATTCTGATCACGTATGC
TGTGGATTGTCATCCTGCCGACTCGTCCGGCATCGGCGTCTTTGTCAATTTCGTGCGTCAGA
TCTGGGGATTCATTGGTCCATTTTGGTTCGTATTATATCCCCATCAACACATATGTTTACTAAGT
AAATACACAAGGTTTCCTCAGCTGATTGAAGCTATTGGITTATCGGGAACGGCCGGGGTTGC
CGCTGGAATGATTGTTGGCGTGTCAGTGGTGCTCACAGTACTGCTGCAATGGCAGTCTGGT
GCTTGGCGCCCTGGTTCTCAGGATAAGGCAGCTTAACTCATGGAAAATACAACACTCAGTTA

CAATTTGACGCICGACCAGCTCGAATTTCCCCGATCGTTCAAACATTTGGCAATAAAGTTT]

CTTAAGATTG|ATCATCGCAAGACCGGCAACAGGATT

4 [ im PCR =47 51 K 5

Fig. 4  Analysis of the sequence of the inverse PCR product. IP-1 and IP-1 primer sites are underlined with straight lines. T-DNA sequences are

located in two seperate boxes. The partial sequence of T-DNA right border is marked with one wavy line. The italic sequence represents T-DNA

flanking sequence in the instertion site of A. niger genome. The restriction enzyme site of Tag | is underlined with double straight lines.
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Table 2 Homology search of the T-DNA insertion site sequence

Organism

Accession

Description

Maximal identity/ %

Neosartorya fischeri NRRL181
Aspergillus fumigatus Af293
Aspergillus flavus NRRL3357
Penicillium marneffei ATCC18224
Aspergillus clavatus NRRLI
Aspergillus niger

Talaromyces stipitatus ATCC10500
Aspergillus fumigatus Af293
Aspergillus niger

XP_001265412.

XP_749986. 1

XP_002380112.
XP_002152902.
XP_001269894.
XP_001389854.
XP_002486650.

XP_751448. 1

XP_001389292.

Y S

putative MFS transporter

50

putative MFS transporter 51
putative MFS multidrug transporter 51
putative MFS transporter 50
putative MFS transporter 48
hypothetical protein, An01g14660 47
putative MFS multidrug transporter 49
putative MFS multidrug transporter 47
hypothetical protein An01g08700 44
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Agrobacterium tumefaciens mediated transformation of
Aspergillus niger conidiospores and sequence analysis of T-
DNA insertion site in conidiation-defective mutant

Wen Huang,Hongjiang Yang "~ , Huibin Qin
Key Laboratory of Industrial Microbiology , Ministry of Education, Tianjin Key Laboratory of Industrial Microbiology , College
of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457 , China

Abstract: [ Objective | Development of a method of transforming Aspergillus niger conidiospores with Agrobacterium
tumefaciens T-DNA system and using it as a tool for genome annotation via construction a T-DNA insertion mutant library
of A. niger. [ Methods ] A. tumefaciens EHA105 carrying the binary vector pCAMBIA1301 was used to transform A. niger
conidiospores under induction conditions. Hygromycin resistant transformants were screened on the selected medium.
Sequence analysis was performed usimg inverse PCR method in stable mutants. [ Results | In total 193 hygromycin resistant
stable transformants were obtained and the transformation rate was about 5.6 x 10° transformants /10° conidiospores.
Obvious morphological changes were observed in some mutants and sequence analysis of T-DNA inserted site was
performed in one conidiation-defective mutant. The result showed that the interrupted gene belonged to major facilitator
superfamily (MFS). [ Conclusion | Our results indicated that the transformation system of A. niger conidiospores set up in
this study, combing with sequence analysis of T-DNA insertion site, might be an effective way for genome annotation in A.
niger.

Keywords: Aspergillus niger conidiospores,Agrobacterium tumefaciens mediated transformation,T-DNA ,inverse PCR
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