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Penicillium paxilli ATCC 26601 is an asexual filamentous fungal species known for its production of the mycotoxin paxilline.
We present here the 35-Mb draft genome sequence for this organism.
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Penicillium paxilli is an asexual saprophytic fungus, and isolate
ATCC 26601 originates from insect-damaged pecans in Geor-

gia, USA (1). P. paxilli is known for its production of the indole-
diterpene paxilline, a potent tremorgen (1) that inhibits calcium-
activated potassium channels (2). Due to the high rate of growth,
sporulation, and ease of genetic modification, P. paxilli has been
utilized as a model organism for studying indole-diterpene bio-
synthesis (3–8). The paxilline biosynthetic machinery is encoded
by the PAX gene cluster, and the promoter from the paxM gene of
this cluster has been successfully used for the heterologous expression
of indole-diterpene biosynthetic genes from the fungal grass endo-
phyte Epichloë festucae (9). The genome sequence of P. paxilli was
sequenced to investigate its suitability as a heterologous expres-
sion system for fungal nonribosomal peptide synthetases (NRPS).

P. paxilli genomic DNA was prepared by phenol-chloroform
extraction (10) and treated with RNase A. Two runs with 150-bp
paired-end fragment reads were done on an Illumina MiSeq in-
strument by New Zealand Genomics Limited (NZGL), obtaining
approximately 182-fold genome coverage. The reads were dynami-
cally trimmed using the SolexaQA package to their longest fragment,
such that the base call error rates did not exceed a P value of 0.05, and
paired-end reads of �100 bp were discarded. De novo assembly was
performed on all data using ABySS version 1.3.0, with the parameters
n � 2, c � 10, and k � 79. The final assembly consisted of 635 contigs,
with 414 contigs �500 bp in size, an average contig length of
84,079 bp, a maximum contig length of 732,567 bp, an N50 of
189,821 bp, and a total of 34,808,516 residues.

Blast� was used to identify a 4=-phosphopantetheinyl trans-
ferase (DDBJ/EMBL/GenBank accession no. KP233470) and a
type II thioesterase (accession no. KP233471) in the P. paxilli ge-
nome that are likely to be functional. These proteins are required
to produce and maintain functional NRPS enzymes, indicating
that P. paxilli has the potential to be a suitable heterologous ex-
pression system for fungal NRPSs.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession no. AOTG00000000. The version described in
this paper is the first version, AOTG01000000.

ACKNOWLEDGMENTS

This research was supported by a Massey University Ph.D. scholarship
and a grant from the Royal Society of New Zealand Marsden Fund (con-
tract MAU1002).

REFERENCES
1. Cole RJ, Kirksey JW, Wells JM. 1974. A new tremorgenic metabolite

from Penicillium paxilli. Can J Microbiol 20:1159 –1162. http://
dx.doi.org/10.1139/m74-179.

2. Knaus HG, McManus OB, Lee SH, Schmalhofer WA, Garcia-Calvo M,
Helms LM, Sanchez M, Giangiacomo K, Reuben JP, Smith AB, Kaczo-
rowski GJ, Garcia ML. 1994. Tremorgenic indole alkaloids potently in-
hibit smooth muscle high-conductance calcium-activated potassium
channels. Biochemistry 33:5819 –5828. http://dx.doi.org/10.1021/
bi00185a021.

3. Saikia S, Nicholson MJ, Young C, Parker EJ, Scott B. 2008. The genetic
basis for indole-diterpene chemical diversity in filamentous fungi. Mycol
Res 112:184 –199. http://dx.doi.org/10.1016/j.mycres.2007.06.015.

4. Saikia S, Parker EJ, Koulman A, Scott B. 2006. Four gene products are
required for the fungal synthesis of the indole-diterpene, paspaline. FEBS
Lett 580:1625–1630. http://dx.doi.org/10.1016/j.febslet.2006.02.008.

5. Saikia S, Parker EJ, Koulman A, Scott B. 2007. Defining paxilline
biosynthesis in Penicillium paxilli: functional characterization of two cy-
tochrome P450 monooxygenases. J Biol Chem 282:16829 –16837. http://
dx.doi.org/10.1074/jbc.M701626200.

6. Saikia S, Scott B. 2009. Functional analysis and subcellular localization of
two geranylgeranyl diphosphate synthases from Penicillium paxilli. Mol
Genet Genomics 282:257–271. http://dx.doi.org/10.1007/s00438-009
-0463-5.

7. Scott B, Young CA, Saikia S, McMillan LK, Monahan BJ, Koulman A,
Astin J, Eaton CJ, Bryant A, Wrenn RE, Finch SC, Tapper BA, Parker
EJ, Jameson GB. 2013. Deletion and gene expression analyses define the
paxilline biosynthetic gene cluster in Penicillium paxilli. Toxins
5:1422–1446. http://dx.doi.org/10.3390/toxins5081422.

8. Young C, McMillan L, Telfer E, Scott B. 2001. Molecular cloning and
genetic analysis of an indole-diterpene gene cluster from Penicillium pax-
illi. Mol Microbiol 39:754 –764. http://dx.doi.org/10.1046/j.1365
-2958.2001.02265.x.

9. Young CA, Felitti S, Shields K, Spangenberg G, Johnson RD, Bryan GT,
Saikia S, Scott B. 2006. A complex gene cluster for indole-diterpene
biosynthesis in the grass endophyte Neotyphodium lolii. Fungal Genet Biol
43:679 – 693. http://dx.doi.org/10.1016/j.fgb.2006.04.004.

10. Byrd AD, Schardl CL, Songlin PJ, Mogen KL, Siegel MR. 1990. The
�-tubulin gene of Epichloë typhina from perennial ryegrass (Lolium pe-
renne). Curr Genet 18:347–354. http://dx.doi.org/10.1007/BF00318216.

crossmark

Genome AnnouncementsMarch/April 2015 Volume 3 Issue 2 e00071-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00071-15&domain=pdf&date_stamp=2015-3-12
http://genomea.asm.org

	Draft Genome Sequence of the Filamentous Fungus Penicillium paxilli (ATCC 26601)
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

