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The filamentous fungus Aspergillus niger has become one of the most important fungi in industrial biotechnology, and it
can efficiently secrete both polysaccharide-degrading enzymes and organic acids. We report here the 6,074,961,332-bp
draft sequence of A. niger strain An76, and the findings provide important information related to its lignocellulose-
degrading ability.
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Aspergillus niger is distributed widely and abundantly in nature
and displays diverse phenotypes (1, 2). Recently, it has be-

come one of the most frequently used fungi in industrial biotech-
nology, and it can produce polysaccharide-degrading enzymes
(especially xylanases, pectinases, and amylases) and organic acids
(mainly citric acid) (3–5). A. niger strain An76 was derived from
the rapidly growing and high-xylanase-producing strain A. niger
C-2. An76 maintains the essential lignocellulose-degrading fea-
ture of the original strain and obtains the elevated capacity to
synthesize �-xylanase and �-xylosidase (6). In the previous study,
the dynamic changes in xylanases and �-1,4-endoglucanases se-
creted by A. niger An76 in response to hydrolysates of lignocellu-
lose polysaccharide have been shown by dynamic zymography
(7). However, it was difficult to research the lignocellulose-
degrading mechanism of this strain due to the lack of its genome
sequence data. Therefore, the genome sequence of A. niger An76
was determined in order to facilitate an understanding of its ligno-
cellulose degradation strategy.

The Illumina HiSeq platform at Shanghai Majorbio was uti-
lized to sequence the genome of An76. One 300-bp paired-end
(PE) library was prepared for sequencing, generating 5,932.5 Mb
of raw data (read length, 6,074,961,332 bp). The reads were
adapter clipped, non-AGCT bases on the 5= ends were removed
before being cut and quality trimmed (sequencing quality values,
�Q20), N-containing (�10%) reads were removed, and small
fragments (length, �25 bp) were abandoned following adapter
clipping and quality trimming. Next, the high-quality reads
(5,377.6 Mb) was assessed using k-mer-counting tools, indicating
a genome size of approximately 30 Mb, with low heterozygosity
(�0.1%) and normal G�C-depth distribution (44% to ~56%).
The 30 Mb of error-corrected reads were assembled with SOAP-
denovo version 2.04, and the partial gap and incorrect bases in the
assembled result were supplemented and corrected by GapCloser
version 1.12. The gene prediction was performed by Augustus
version 2.5.5, and the predicted genes were annotated using the
NCBI nr, GO, STRING, and KEGG databases.

The draft genome contains 669 scaffolds covering 34,880,193
bp and 487 large contigs (�1,000 bp), with a total length of

34,658,779 bp. The N50 contig length is 300,933 bp, and the N90

contig length is 73,290 bp. The G�C content is 47%.
The A. niger draft genome includes 10,373 protein-coding

genes, of which 79 genes are annotated to encode glycoside hydro-
lase (GH). The analysis using the KEGG pathway revealed that
most of these protein-encoding genes were involved in glycolysis/
gluconeogenesis, the tricarboxylic acid (TCA) cycle, the pentose
phosphate pathway, and fatty acid biosynthesis. There is also a
decent part of these genes taking part in galactose, mannose, fruc-
tose, sucrose, and starch metabolism.

The genome sequence of A. niger An76 is considerably valuable
for further functional genome study and can shed light on the
investigation of transcriptional regulation on lignocellulose deg-
radation. Comprehensive analysis of this specific strain’s genome
will be reported in the future.

Nucleotide sequence accession number. The shotgun genome
project has been deposited in the DNA Data Bank of Japan
(DDBJ) under the accession no. BCMY00000000. The version de-
scribed in this paper is the first version.

ACKNOWLEDGMENTS

This work was supported by a grant from the Key Technologies R&D
Program of Shandong Province (2015GSF121019) and a grant from The
Fundamental Research Funds of Shandong University (2015YQ004). The
funders had no role in the study design, data collection and interpretation,
or the decision to submit the work for publication.

We thank Shijia Liu for emending the paper.

FUNDING INFORMATION
Shandong Province provided funding to Lushan Wang under grant num-
ber 2015GSF121019. Shandong Province provided funding to Lushan
Wang under grant number 2015YQ004.

REFERENCES
1. Schuster E, Dunn-Coleman N, Frisvad JC, Van Dijck PW. 2002. On the

safety of Aspergillus niger–a review. Appl Microbiol Biotechnol 59:
426 – 435. http://dx.doi.org/10.1007/s00253-002-1032-6.

2. Pel HJ, de Winde JH, Archer DB, Dyer PS, Hofmann G, Schaap PJ,
Turner G, de Vries RP, Albang R, Albermann K, Andersen MR, Bendtsen
JD, Benen JA, van den Berg M, Breestraat S, Caddick MX, Contreras R,
Cornell M, Coutinho PM, Danchin EG. 2007. Genome sequencing and

crossmark

Genome AnnouncementsJanuary/February 2016 Volume 4 Issue 1 e01700-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01700-15&domain=pdf&date_stamp=2016-2-18
http://genomea.asm.org


analysis of the versatile cell factory Aspergillus niger CBS 513.88. Nat Bio-
technol 25:221–231. http://dx.doi.org/10.1038/nbt1282.

3. De Vries RP, Visser J. 2001. Aspergillus enzymes involved in degradation of
plant cell wall polysaccharides. Microbiol Mol Biol Rev 65:497–522. http://
dx.doi.org/10.1128/MMBR.65.4.497-522.2001.

4. Tsukagoshi N, Kobayashi T, Kato M. 2001. Regulation of the amylolytic
and (hemi-) cellulolytic genes in aspergilli. J Gen Appl Microbiol 47:1–19.
http://dx.doi.org/10.2323/jgam.47.1.

5. Yuan X-L, van der Kaaij RM, van den Hondel CA, Punt PJ, van der
Maarel MJ, Dijkhuizen L, Ram AF. 2008. Aspergillus niger genome-wide

analysis reveals a large number of novel alpha-glucan acting enzymes with
unexpected expression profiles. Mol Genet Genomics 279:545–561. http://
dx.doi.org/10.1007/s00438-008-0332-7.

6. Chen HZ, Gao PJ, Wang ZN. 1990. Screening of high yield xylanase
producing strain and studies on its submerged fermentation conditions.
Acta Microbiol Sin 5.

7. Xing S, Li G, Sun X, Ma S, Chen G, Wang L, Gao P. 2013. Dynamic changes
in xylanases and �-1, 4-endoglucanases secreted by Aspergillus niger An76 in
response to hydrolysates of lignocellulose polysaccharide. Appl Microbiol Bio-
technol 171:832–846. http://dx.doi.org/10.1007/s12010-013-0402-0.

Gong et al.

Genome Announcements2 genomea.asm.org January/February 2016 Volume 4 Issue 1 e01700-15

http://genomea.asm.org

	Draft Genome Sequence of Aspergillus niger Strain An76
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS

	REFERENCES

