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Schizopora  paradoxa  KUC8140  is  a white  rot wood  degrader  commonly  found  in  Korea.  Tolerance  to
heavy  metals  and  polycyclic  aromatic  hydrocarbons  and  dye  decolorization  activity  make  this  strain
a potential  candidate  for mycoremediation.  We report  the genome  sequence  of  S. paradoxa  KUC8140
vailable online 15 July 2015
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containing  44.4  Mbp.  Based  on  ab initio  gene  prediction,  homology  search  and  RNA-seq,  total  17,098  gene
models  were  annotated.  We  identified  17  lignin-modifying  peroxidases  and  other  377  carbohydrate-
active  enzymes  for modeling  lignocellulose  deconstruction  and mycoremediation.

© 2015  Elsevier  B.V.  All  rights  reserved.
ycoremediation

Soil fungi play a crucial role in deconstruction and recycling
f land plant biomass. Two major wood-decay fungal groups are
nown: white rot and brown rot, which were categorized based
n their degradation patterns. Schizopora paradoxa is a white rot
ungus belonging to family Schizoporaceae in Basidiomycota. Gen-
ral habitat of S. paradoxa is a progressed decayed wood in all
inds of deciduous forests and in less fertile ones with deciduous
rees mixed in conifer communities. S. paradoxa KUC8140 strain
as related to most wood-decay in oak wood forests in Korea. The

train showed high tolerance to heavy metals and polycyclic aro-
atic hydrocarbons and dye decolorizing activity (Lee et al., 2014)

hat are promising traits for bioremediation. To better understand
he genetic basis for wood decay and mycoremediation processes,
e sequenced the first S. paradoxa genome as part of the 1000 Fun-
al Genomes Project at the US Department of Energy Joint Genome
nstitute (JGI) (http://jgi.doe.gov/fungi).
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High-molecular-weight genomic DNA was extracted using a
fungal DNA isolation CTAB protocol (Fulton et al., 1995). The
genome of S. paradoxa KUC8140 was  sequenced using a single
270 bp insert size of overlapped paired-end library on the Illu-
mina HiSeq system producing over 52.4 million 150 bp reads.
Quality control procedures removed artifacts, DNA spike-in, and
ambiguous or low quality reads. Processed reads were subse-
quently assembled together with Velvet (Zerbino and Birney, 2008).
The resulting assembly was  used to simulate 3 kbp long mate-
pair reads. In order to improve assembly quality, the virtual 3 kbp
mate-pair reads were combined with the original Illumina reads by
the assembly program, AllPathsLG, version R44008 (Gnerre et al.,
2011). The final assembly was  44.4 Mbp  presenting 1374 contigs
and 1291 scaffolds. The sequencing read coverage depth of the
assembly was  133.3-fold Table 1.

The genome showed 49.4% of G + C content, which was dis-
tinct from Fomitiporia mediterranea (40.8%) that belongs to same
order, Hymenochaetales, (Floudas et al., 2012). A small portion
(253 Kb, 0.6%) of repeat regions was  estimated in this genome
while F. mediterranea has a relatively high portion of the regions

(23.5 Mb,  37.1%). The genome was annotated with the JGI anno-
tation pipeline. The 17,098 protein coding genes were predicted
on combination of transcriptomics data, protein homology, and
model-based ab initio gene prediction methods. Of these, 9559
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Table  1
S. paradoxa KUC8140 genome features.

Assembly statistics

Genome assembly size (Mbp) 44.41
Sequencing read coverage depth (fold) 133.3
Number of contigs 1374
Number of scaffolds 1291
Scaffold N50 (Mbp) 0.12
Number of gaps 51

Annotation statistics

Number of gene models 17,098
Average gene length (bp) 1735
Average exon length (bp) 246
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Lombard, V., Golaconda Ramulu, H., Drula, E., Coutinho, P.M., Henrissat, B., 2014.
The carbohydrate-active enzymes database (CAZy) in 2013. Nucleic Acids Res.
Average intron length (bp) 68
Average protein length (aa) 413
Number of exons per gene 5.78

56%), 7117 (42%) and 11,814 (69%) genes were supported by align-
ent with KEGG genes (Kanehisa and Goto, 2000), Pfam domains

Finn et al., 2010), and NCBI non-redundant proteins respectively
ith E-value threshold 1e-05 for BLAST search. Most predicted

enes were validated by RNA-Seq data with half supported over
he entire gene length.

Carbohydrate-active enzymes (CAZymes) (Lombard et al., 2014)
ere predicted by the CAZYmes Analysis Toolkit (CAT) software
ith E-value threshold 1e–02. The 394 CAZyme-coding genes were

dentified in S. paradoxa genome. Predicted CAZymes were clas-
ified into many functional families encompassing 178 glycoside
ydrolases, 52 carbohydrate esterases, 55 glycosyl transferases, 6
olysaccharide lyases, 58 carbohydrate-binding modules, and 66
uxiliary activity (AA) families. The AA2 family includes class II
ignin-modifying peroxidases such as manganese peroxidase (EC
.11.1.13), versatile peroxidase (EC 1.11.1.16) and lignin peroxidase
EC 1.11.1.14). The abundance of AA2 family members has been a
enomic feature in most white rot fungi (Kirk and Farrell, 1987). S.
aradoxa KUC8140 genome has 17 AA2 family members, consistent
ith its lignin degradation activity.

ccession number and availability of the genome sequence
nd the strain

This Whole Genome Shotgun project has been deposited at
DBJ/EMBL/GenBank under the accession LBNM00000000. The
ersion described in this paper is version LBNM01000000. The

enome assembly and functional annotation are available at
he DOE JGI Genome Portal MycoCosm (Grigoriev et al., 2014)
http://genome.jgi.doe.gov/Schpa1/Schpa1.home.html). The strain
as been deposited at Korean Agricultural Culture Collection
ology 211 (2015) 42–43 43

(KACC) with the accession number 43375 (http://www.genebank.
go.kr/). The strain is available from KACC or Korea University Col-
lection (KUC8140) on request.
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