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Table 1. Primers used for qRT-PCR in this study
Primer Sequence (5°—3")
GAPDH¥ ATTGGCGTGGTGGTCGTAG
GAPDH-R ACGGAAACATCAAGGGTAGGG
GTO1-F TGTACTGGACTAACGACGCATTC
GTO1R GCCGACAGGAACAATTTGAGTG

1.6 vvgrol EiFKTHMERKIEDN

g A R 4 BdE R ) ITRAQ &5 45 2D LC-
MS/MS $ AR JEAT W 52 » S 3o 72 2 J ) o = 2 T
(773 o LRSI DA 2 P 2 TR0 e R S A ) A
R F7 50 Sk BEA, 1% ] PEAKS stutio6. 0 8 £ "9, 4 74
AN ITRAQ i id ik Bdt A7 DT B, I 343 W] ML AL
& [ M X RIE . B4R S B W T Parent

Mass Error Tolerance:20. 0 ppm, Fragment Mass Error
Tolerance: 0.5 Da, Precursor Mass Search Type:
monoisotopic, Enzyme : Trypsin, Max Missed Cleavages:
3, Non-specific Cleavage: one, Fixed Modifications:
iTRAQ 8plex (K, N-erm) , Variable Modifications:
Oxidation (M), Max variable PTM per peptide: 3,
peptides FDR < 0. 05, protein 40lgP = 20, De Novo

TLC=3,De Novo ALC=50% »
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2.1.1 vv-gtol 55895 B M IE A4 5L Ve R
2E 9L, PYd21 [f) vo-gtol J7 ¥ 47 T scaffold 67 I 4454
-5923bp 2. [A], &K 1470bp. £ it # 41 reads &
B J5 R4S vogrol J3 51 1) SE By 42 K< 2 2083bp, AL T
scaffold 67 I 3926 — 6008bp . [i], 55 Tl il /¥ 41 4 L
K 513bp. (HZE B F LN 57 UTR XL, X ik
W A R AL SE A S5 R SE W BN K R IL 1 Tag
JHE 5 R IR B b R E S R R 40 3R AT T E A
R XA T 25 B A 2
2.1.2 vv-gtol [F %I 894 M50 E : ZOOM K {5
P74 F B R (B 1) 5 oogtol 2K P 5134 by 3R 15 3 X
2H reads HI7E 55 (K78 55 reads U H 53 4. W%
DX B (1) ik DS A 0 e B 2 2 45 B I A mT A 7 4 AT A
T TG T IR S AL IR 7 514 A8
2] GenBank, 3k 5 & 35 5 & KF996272.
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Figure 1. The mapping result of Genome sequence raw reads and vv—

giol sequence by ZOOM software.
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Y5 11410, KB4 B A 52.54.54.77.51.61.53,
9857116, K1 Jy 7 18 Al 19 75 RNA Jiy T3 it
T AEAR T (0 7T 28 By 9 05 o A ovgtol JF 51 % B N
4N F G 25 NCBI # 47 ORF Finder. %53 3%

W ov-gtol JF I [ 32 HE (ORF) 4 K 1071bp, & f)
356 AN ER; S um JE B B X (57 UTR) K J¥ 4
305bp, W& 1 AN 7 X037 o R R A X (37
UTR) 4>K: 86bp.
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Figure 2. Schematic map of the ww—gtol gene of Volvariella volvacea.
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T 1% B (Saccharomyces cerevisiae) ~ ¥t 3 Jii & F 4
( Phanerochaete chrysosporium ) « K 7% W 4 (C.
cinereus) + 22 ¥y (Ustilago maydis) « ¥ ¥ Jlk 18
(Neurospora crassa) 55 109 45 e H K S B g 20 3 1R
P8 5 8 g GTOL SR A # K L 4R 7 (Maximum
Likelihood) ¥ ## R G ik L. (& 3)

BEAC B AT 3 AN HEAR S 35 73 i O GTOLL GTOTL
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b, 5 B R B P 45 B GTOL (Phehr126388) Al
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2 A AR A2 490 2 T e
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Figure 3. Phylogenetic analysis of some Omega classes GSTs in fungi. Numbers in parentheses represent the sequences ID number. In detail: EU791893
and EU791894 are the ID numbers of GenBank, and the others are that of Genome. Phanerochaete chrysosporium Genome sequences were downloaded
from JGI (http: //genomeportal. jgi-psf. org) , the others were downloaded from Broad institute (http://www. broad. mit. edu/annotation/fgi) . (Scale

bar indicates evolutionary distance. Values above branches indicate the degree of bootstrap support from a 1000 replicate analysis)
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Figure 4. Differential expression of w-gtol between homokaryotic
and heterokaryotic strains of Volvariella volvacea. PYd15 and
PYd21 are homokaryotic strains. H1521 is a heterokaryotic strain

which was generated by cross between PYd15 and PYd21.
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Figure 5. Differential expression pattern of ww-gtol during different

developmental stages of HI521. MY = mycelium, PR = primordia,

BU = the stipe of button stage, EG = the stipe of egg stage, EL =

the stipe of elongation stage, MA = the stipe of maturation stage.
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Figure 6. The lack of conservative structure domain caused by alternative splicing. The positions with missed
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Sequence characterization and differential expression of a
glutathione S-transferase gene vv-gfol from Volvariella volvacea

Junjie Yan, Lixian Guo, Jingjing Zhao, Baogui Xie

Mycological Research Center of Fujian Agricultural and Forestry University, Fuzhou 350002, Fujian Province, China

Abstract: [Objective] Based on the analysis of omics data of Volvariella volvacea, a gene encoding glutathione S—
transferase (GSTs) named ww-gtol was obtained. To reveal the role of GSTs in the growth and development in edible fungi,

the structure, the sequence characters and the expression profile of a GST gene vw—gtol of Volvariella volvacea were analyzed.

[Methods] ZOOM software was used to map sequencing read (reads) from genome and transcriptome against the splicing
sequence of genome, to confirm the complete length and the accuracy of the gene sequence, and to visualize gene structure.

The MEGA 5.1 was used to do the multiple sequence alignment and phylogenetic tree analysis. Real time fluorescent
quantitative PCR was used to determine the expression levels of vw—gtol at different growth periods of Volvariella volvacea.

[Results] The full sequence of vu—gtol covered 2083bp, containing 11 exons and 10 introns, and encoded a protein with 356
amino acids. 5'UTR was 305bp which contains one intron region, and 3“UTR was 86bp. Two intron retentions could be
recognized during RNA processing, and the transcripts formed by the intron retention could not translate the correct
conservative functional domains. The fulldength of vw—gtol had more than 50 accurate positioning genome sequencing reads,
suggesting that genome sequencing and assembly results are accurate and reliable. The phylogenetic tree showed that GTO1
of Volvariella volvacea belonged to the subclass I of the Omega class of glutathione S-transferase superfamily, and had the
closest relationship with GTO1 and GTO2 in Phanerochaete chrysosporium. The analysis of digital gene expression profiling,
fluorescence quantitative PCR and proteomics showed that ww—gtol had the highest expression level in the heterokaryotic
hyphae. [Conclusions] This is the first time to obtain a gene encoding glutathione S-transferase from Volvariella volvacea
which belongs to Omega class. Our study showed that the gene may play an important role during the special biological
functions of heterokaryotic hyphae. This study also suggested that Volvariella volvacea heterokaryotic hyphae in H1521 had
stronger resistance ability than other samples. In addition, wvwv—gtol could form different alternative splicesome to regulate
gene transcription and translation, and ultimately affect the function of the protein.

Keywords : heterokaryon, Glutathione S—ransferase encoding gene, expression profile, quantitative PCR, proteome
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