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1. Method S1. Using Transcriptome Data to Analyze the Gene Structure

We used transcriptome data to confirm the gene structure of vv_sod genes, including the
location of the origin and terminus of a gene, exons, introns, and possible alternative splicing sites.
By using the DNA sequences of all predicted V. volvacea SOD encoding sequences, together with the
2000 bp upstream and downstream sequences as references (the real origin and terminus sites were
usually within 1000 bp away from the predicted sites) to map the reads in 500 bp read pools of
transcriptome sequencing using the ZOOM software [51]. We obtained 26,755,558 high-quality
reads, including 2,408,000,220 nucleotides from transcriptome sequencing. The parameters of the
software ZOOM Studio were as follows: the organism is diploid; the read file is FASTQ format (the
FASTQ format will be regarded as the Illumina type); allow a maximum of 40 mismatched base
pairs.

1.1. The Method to Confirm the Origin and Terminus Sites of Gene

In general, we can find the pair-end reads in one gene, i.c., Gene A and B in the Figure M-1.
However, no reads supported the spacer region between gene A and B. In addition, the pair-end
reads mapped to gene A could not be found among the reads mapped to gene B. Therefore, we
confirmed the origin and terminus sites through the spacer region of two genes. Here, we can
confirm the origin and terminus sites of vv_sod genes according to this principle.
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Figure M-1. The start and end sites of transcription. The horizontal black bars with double black
dotted line arrow indicates a pair of mapping reads. The red dot means there are some other paired
reads between the start and end sites of gene. ITS represents for internal transcribed spacer region
between two genes.

1.2. The Method to Confirm the Intron Region

The intron region was determined according to the ZOOM software mapping result and the
GT-AG rule. The method used to estimate the intron region was performed as Figure M-2.
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Figure M-2. The method to estimate intron region. The double arrow stand for a pair of reads. The
same colors indicate a complete match with the reference sequence, such as the read sequence
pointed out by the blue arrow 1 matches with the blue region of reference sequence pointed out by
the arrow 2. The GT, AG were conservative Bases of intron region. The reads with both blue and
green colors could matched with two neighboring exons which could be used to judge the potential
intron region.

1.3. Analysis of Alternative Splicing

Alternative 3’ splice sites and intron retention sites were detected in this study. The judgment
methods used for alternative 3’ splice sites and intron retention sites are provided in Figures M-3
and M-4.
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Figure M-3. The method used to estimate 3’ alternative splicing sites. The same colors indicate a
complete match with the reference.
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Figure M-4. The method used to estimate intron retention sites. The same colors indicate a complete
match with the reference.
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1.4. The ZOOM Software Results

The ZOOM software is designed to map millions of short reads, produced by next-generation
sequencing technology, back to the reference genome, and carry out post-analysis in a user-friendly
way. The detailed alignments of the mapped reads along the reference sequence is shown as
Figure M-5:
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Figure M-5. The detailed alignments of the mapped reads along the reference sequence. Note: the
sequence at the bottom of the window is the reference sequence. The sequence with green
background over the reference sequence is the consensus sequence generated by the mapped
reads along the reference sequence. The orange background of the nucleotides on the read or
the consensus sequence highlights the difference from the nucleotide on the position of the
reference sequence.

1.4.1. The Vv_Cu-Znsod1 Gene Structure Judgment
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"GCTCGGTCTGCTTIGTGGTGTCATTGG TGAG TACAA T TGAACTCATACGTATATTAGG AAGGAGCGGG!
‘GCTCGGTCTGCTIGTGGTGTCATTGGACGTACACC CAATTTICTCCETIGACTIC CTIGAATCGCH AAGGAGCGGG!
‘GCTCGGTCTGCTIGTGGTGTCATTGGACGTACACC CAATTTICTCCCTIGACTTC CCAGCTTGAATCGC T TGAAGGAGCGGG
GCTCGGTCTGCTTGTGGTGTCATTGGACGTACACC CAATTTICTCCCTIGACT CCAGCTTGAATCGCTTGAAGGAGCGGG!
GCTCGGTCTGCTTIGTGGTGTCATTGGACGTACACC CAATTTICTCCCTIGACT CCAGCTTGAATCGC T TGAAGGAGCGGG!
GCTCGGTCTGCTTIGTGGTGTCATTGGACGTACACC CAATTTICTCCCTIGACT CTTGAA TCGC T TGAAGGEGCGGG!
GCTCGGTCTIGCTTIGTGGTGTCATTGGACGTACACC CAATTTICTCCCTIGACT ACCAGC T TGAA TCGC T TGAAGGAGCGGG!
GCTCGGTCTIGCTIGTGGTGTCATTGGACGTACACC CAATTTICTCCE TTGAC TA CTTGAA TCGC T TGAAGGAGCGGG!
GCTCGGTCTIGCTIGTGGTGTCATTGGACGTACACT GE CAATTTICTCCE TTGAC GTACACCAGC T TGAA TCGCTTGAAGGAGCGGG
‘GCTCGGTCTGCTIGTGGTGTCATTGGACGTACACC G CARTTITICT TIGGACG TACACCAGC T TGAA TCGC T TGAAGGAGCGGG!
‘GCTCGGTCTGCTTGTGGTGTCATTGGACGTACACC G CARTTITICT TIGGACG TACACCAGC T TGAA TCGC T TGAAGGAGCGGG!
‘GCTCGGTCTGCTIGTGGTGTCATTGGACGTACACT GGAGH CARTTITICT TIGGACG TACACCAGC T TGAA TCGC T TGAAGGAGCGGG!
‘GCTCGGTCTIGCTTGIGGTGTCATTGGACGTACACC G CAATITICT TIGGACG TACACCAGC T TGAA TCGC T TGAAGGAGTGGG!
‘GCICGGTCTGCTTIGTGGTGTCATTGGACG TACACT G CARTITICT TIGGACG TACACCAGC T TGAA TCGC T TGAAGGAGCGGG!
‘GCTCGGTCTGCTTGTGGTGTCATTGG IGAG T ACAA G, TGAACTCAT TGATIGGACG TACACCAGC T TGAA TCGC I TGAAGGAGCGGG!
‘GCTCGGTCTIGCTIGTGGTGTCATTGGACGTACACT Gl CARTITICT TCATIGGACG TACACCAGC T TGAA TCGC I TGAAGGAGCGGG!
BCTCGGTCTIGCTIGTGGTGTCATTGGACG TACACT Gl CARTTTE TCATIGGACG TACACCAGC T TGAA TCGC T TGAAGGAGCGGG!
‘GCTCGGTCTGCTIGTGGTGTCATTGGACG TACACT GGA CAATT TCATIGGACG TACACCAGC T TGAA TCGC T TGAAGGAGCGGG!
.GGICGGT CCGCCTITGGTGGCATTGGACGG TCAACAGGC ACGCT TTGAAGGGGGGGGCA CATTIGGACG TACACCAGC TTGAA TCGC TTGAAGGAGCGGG!
GCTCGGTCTG CTIGIGGTGTCMTGGAC ACACCAGE T CGCTTGARGGAGC CAA CATTIGGACGTACACCAGCTTGAATCGCTTGAAGGAGCGGG!
GCICGGTCIGC TIGTGGTGTCATTGGACGTACACCAGE TTGARTCGET TGARGGAGE CAA CATTIGGA CAGCTTGAATCGCTTGAAGGAGCGGG!
IGCTCGGTCTGCTTIGTGGTGTCATTGGACGTACATCAGE T GCTTGAAGGAGC CA CATTGGACGT CAGCTTGAATCGCTTGAAGGAGCGGG!
"GCTCGGTCTGCTIGTGGTGTCATTGG TGAGTACAAGG T TCCTCACATATGT TGAGGGC TATG CATTGGACGTACACCAGCTTGAATCGCTTGAAGGAGCGGG!
‘GCTCGGTCTGCTIGTGGTGTCATTGGACGTACACCAGE TTGAATCGET TGARGGA GCA CATTGGACGTACACCAGCTTGAATCGCTTGAAGGAGCGGG!
‘GCTCGGTCTGCETGT GGGATICACTTGCARCAGGGAA TGCAGGIGCTCGOICTGEITGTGG TG TCATIGGACGTACACCAGCTTGAR TCGC TTGARGGAGLGGG!
GCICGGTCTIGCTT _  __ GGGATTCACTIGCAACAGGGAATGCAGGIGCTCGGTC CATTGGACG
GCTCGGTCTGCTTGTGGTGTCATTGGRS GWAYMMMUKS YWRIMAK SRMWTGMWGGWGCKSGS W TKYTYKTSG GGAC mcp.ccmcw
GCTCGGTCTGCTTGTGGTGTCATTGE TGAGTACAAGGTTCCTCACATATGTTGAGGGC TATGAACTCATACGTATATTAGGACGTACACCAGCTTGAA TCGCTTGANGGAGCGGG!
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AATGACGTATAAGATGTAACCTATTACATATGTATAGATTAGAGCTTGGATACGATGTGTTCTTAAACAA
AATGACGTATAAGATGTAACC ACATA ATA AGAGC GATACGA GTTCTTAAACAA
AATGACGTATAAGATGTAACC ACATA ATA AGAGC GATACGA GTTCTTAAACAA
AARTGACGTATAAGATGTAACC ACATATGTATA AGAGC GATACGATGTGTTCTTAAACAA
AATGACGTATAAGATGTAACCTATTACATA AGATTAGAGC TTGGATACGATGTGTTCTTAALCA
GACGTATAAGATGTAACCTATTACATA AGATTAGAGC TTGGATACGATGTGTTCTTARAACAA
GACGTATAAGATGTAACCTATTACATA AGATTAGAGC TTGGATACGATGTGTTCTTARACAA
GACGTATAAGATGTAACCTATTACATA. AGATTAGAGCTTGGATACGATGTGTTCTTARACAA
GACGTATAAGATGTAACCTATTACATA AGATTAGAGCTTGGATACGATGTGTTCTTAAAC
GACGTATA,
AATGAC
AATGAC
ARTGACGTATAAGATGTAACC A AGATTAGAGCTTGGATACGATGTGTTC
ARTGACGTATAAGATGTAACC Y AGATTAGAGC TTGGATACGATGTGTTC
AATG C 'y AGATTAGAGCTTGGATACGATGTGTTC GAGGGACCCGGAGG
CcC A A AGAGCTTGGATACGATGTGTTC GAGGGACCCGGAG
CC A Al AGAGCTTGGATACGATGTGTTC GAGGGACCCGRAG
GACGTATAAGATGTAACC 'y AGATTAGAGCTTGGATACGATGTGTTC
CACCTATARCATCTARCE RTCTATAGAT TACAGE | TGGATACER TG TGTTE
GACGTATAAGATGTAACC A a AGAGCTTGGATACGATGTGTTC Terminal site
GACGTATAAGATGTAACC A AGATTAGAGCTTGGATACGATGTGTTC
GACGTATAAGATGTAACC A Al AGAGCTTGGATACGATGTGTTC
AATGACGTATAAGATGTAACC A AGATTAGAGC TTGGA IC]
A
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Figure M-6. The judgment of Vv_Cu-Znsod1 gene structure. The sequence with green background
over the reference sequence is the consensus sequence generated by the mapped reads along the
reference sequence. The orange background of the nucleotides on the read or the consensus
sequence highlights the difference from the nucleotide on the position of the reference sequence.

1.4.2. The Vv_Mnsodl Gene Structure Judgment
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GGATGGGGC TGGCTCGGGE CACCACCACCGCTGCGA TCCAGG! CIGGATGGGGC TGGCTCGGTCTTAACCCATCCACCAAGG TCCTCGAGAT!
GGATGGGGCTGGCTCGGLC CACCACCACCGCTGCGA TCCAGG! CTGGA CTGGCTCGGTCTTARCCCATCCACCAAGGTCCTCGAGAT!
GGATGGGGC TGGCTCGGGE CACCACCACCGCTGCGA TCCAGG! CIGGA CTGGCTCGGTCTTARCCCATCCACCAAGG TCCTCGAGATI
GGATGGGGCTGGCTCGGIC CACCACCACCGCTGCGA TCCAGG! CIGGA CTGGCTCGGTCTTAACCCATCCACCAAGGTCCTCGAGAT!
GGATGGGGCTGGCTCGGTC CACCACCACCGCTGCGA TCCAGG! CTGGATGGGGC TGECTCGGTCTTAACCCATCCACCAAGGTCCTCGAGAT!
GG GCTCGGIC CACC CCGCCGCGATCCAG CIGGATGGGGC TGGCTCGGTC ATCCACCAAG |
GGATGGGGCTGGCTCGGT CACCACCACCGCTGCGA TCCAGG! CIGGATGGGGC GGTCTTAACCCATCCACCAAGGTCCTCGAGAT!
GGATGGGGC TGGCTCGGT TATCTTGCGTATGATTC TGTAGGC TAAGCGCAGTGCATCCCAGGGTCTTAACCCATCCACCAAGGTCCTCGAGAT!
GGATGGGGC TGGCTCEG ACCCCCCCCCCGCTGCGATCCAGGG TICTGGATGGGGE TGGCTEGGTCTTAACCCATCCACTAAGG TCCTCGAGAT!
GGATGIGGCTGGCACTG ACACCACCACCGCTGLGATLCAG TciGGan GC TGGECTCGGTCTTAACCCATCCACCAAGG TCC TCGAGAT!
GGATGGGGC TGGCTCGG CTATCTTIGCGTATGATTCTGTAGGC TAAGCGCAGTGCATCCCAGGGTCTTAACCCATCCACCAAGGTCCTCGAGATI
GGATGGGGCTGGCTCGE CCCCAC CIGCGATCCA: CIGGATGGGTC TGGCTCGGTCTTAGCCCATCCACCARGGTCC TCGAGAT!
GGATGGGGC TGGCTCGG CACCACCACCGCTGCGA TCCA: CIGGA CTGGCTCGGTCTTARCCCATCCACCAAGG TCCTCGAGAT!
GGATGGGGC TGGCTCGG CACCACCACCGCTGCGATCCA: CIGGA CTGGCTCGGTCTTAACCCATCCACCAAGGTCCTCGAGAT!
GGATGGGGCTGGCTCGE CACCACCACCGCTGCGATCCA CTGGA CTGGCTCGGTCTTARCCCATCCACCAAGGTCCTCGAGAT!
GGATGGGGC TGGCTCGG CACCACCACCGC GCGH CCA! CTGGA GGCICGGTCTTAACCCATCCACCAAGGTCCTCGAGAT!
GGATGGGGCTGGCTCGG CACCACCACCGI bu.: "“l C GGI CTGGCTCGGTCTTAACCCATCCACCAAGG CC CGAGATI
CEATCCCCCTCCOTOCE ACACCACCRCCEr TeTEC CECTECCTCTTARCCCATCCACCANCE CCNCaT
GGATGGGGCTGGCTCGGKCT TAACCYMWMMCACCMMSRYCSY? ’GMGATCSM(RS WC GGA'I'GGGGC GGCTCGGTCTTAACCCATCCACCAAGG CCTCGHGA ]

C AACCCATCCACCAAGG [CCTCGAGAT!

2530 254¢ 2550 2560 2570 25810 2590 26¢ 26 u 2620 2630

GGA GGGGCTG(ISC TTRAGTCGCCCATCTR ‘[CTTGCGTAT‘ATTCTGTJ\G(‘iC AAGCGCAGTGCATCCCH (TG
!

< Intron2 >
CAATACTTIGAATGTCAAGGCCGATTACCTCAACGCTATC ARC CAATACTTGAR ( ATTACCTCAACGCTATCTGGAACGTC,
CAATACTTIGAATGTCAAGGCCGATTACCTCAACGCTATC AAC CAATACTTGAA ( ATTACCTCAACGCTATCTGGAACGTC,
CAATACTTGAATGTCAAGGCCGATTACCTC ﬂ; CIATC ARC CAATACTTGAA ( ATTACCTCAACGCTATCTGGAACGTC,
CCAATACTTIGAATGTCAAGGCCGATTACCTCAACGCTATC ARC CAATACTTGAA ( ATTACCTCAACGCTATCTGGAACGTC,
CAATACTTGAATGTCAAGGCCGATTACCTCAACGCTATC ARC CAATACTTGAA ( ATTACCTCAACGCTATCTGGAACGTC,
CAATACTTGAATGTCAAGGCCGATTACCTC CTATC ARC CAATACTTGAA ( ATTACCTCAACGCTATCTGGAACGTC,
CAATACTTGAATGTCAAGGCCGATTACCTC CTATC ARC CCAATACTTGAA ( ATTACCTCAACGCTATCTGGAACGTC,
ICAATACTTGAATG AGGCCG, ACCTC CTATC ARC CCARATACTTGAA ( ATTACCTCAACGCTATCTGGAACGTC,
CAATACTTGAATGTCAAGGCCGATTACCTC CTATC ARC CCAATACTTGAA G ATTACCTCAACGCTATCTGGAACGTC,
CAATACTTGAATGTCA GATTACC CTATC ARC CCAATACTTGAA ATTACCTCAACGCTATCTGGAACGTC,
CAATACTTGAATGTCAA ATTACCTC CTATC ARC TCAATACTTGAA ATTACCTCAACGCTATCTGGAACGTC,
CAATACTTGAATGTCAAGGCCGATTACCTC CTATC ARC CCARATACTTGAA ATTACCTCAACGCTATC ACGTC,
CAATACTTGAATGTCAAGGCCGATTACCTC CTATC ARC TCCAATACT TGAA ATTACCTCARAACGCTATC AACGTC,
CAATACTTGAATGTCAAGGCCGATTACC CTATC ARC ICCAATACTTGAA ATTACCTCARAACGCTATC ACGTC,
CAATACTTGAATGTCAAGGCCGATTACCTCAACGCTATC ARC TICCAARTACTTGAA ATTACCTCARAACGCTATC ACGTC,
CAATACTTGAATGTCAAGGCCGATTACCTCAACGCTATC AAC TCCAATACT TGAA ATTACCTCAACGCTATC ACGTC.
CAATACTTGAATGTCAAGGCCGATTACCTCAACGCTATC AAC TCCAATACT TGAA ATTACCTCAACGCTATCTGGAACGTC.
CA GAATGTCAAGGCCGATTACCTCAACGCTATCTGGAAC TCCAATACTTGAATG CCGATTA CAACGC CTGGAAC
‘CAATACTTGAATGTCAAGGCCGAT TACCTCAACGCTATCTGGAACGTCATCAACT T YRATRMKKSMRWGWC AAGGCCGAT TACCTCAACGCTATCTGGAACGTC,
CAATACTTGAATGTCAAGGCCGATGTAAGT TGATCCAAG CATTACCCCGTCCCACCTG GACTAATTCAACACGCGTAG TACCTCAACGCTATCTGGAACGTC,
F20 1 70 750 .!H»I 1 2780 2790 230 1

- .

< Intron3 >
ACCTTGCGGC G AC] AAGTAGCGC CAGAAGCA, AA AAATGAATC A AL CCAT
ACCTTGCGGC AC) AAGTAGCGC CAGAAGCAAA AA AAATGAATC A AN CCi
ACCTTGCGGC ACH AAGTAGCGC CAGAAGCAAAN, AR AAATGAATC A AL CCA
ACCTTGCGGC AC) AAGTAGCGC 'CAGAAGCAAA AA AAATGAATC A AN CCA
ACCTTGCGGC AC, AAGTAGCGC CAGAAGCAAA, AA, AARTGAATC A LAY CCA
ACCTTGCGGC AC AAGTAGCGC CAGAAGCAAA, AR AAATGAATC, A AL (CCA
ACCTTGCGGC AC AAGTAGCGC CAGAAGCAAA, A AARTGAATC A AL TCA
ACCTTGCGGC G AC, AAGTAGCGC CAGAAGCAAA A AAATGAATC, A AN CCA
ACCTTGCGGC G ACH AAGTAGCGC 'CAGAAGCAA, Al AAATGAATC A 1.1 CCA
ACCTTGCGGC G AC AAGTAGCGC CAGAAGCAAA, A AAATGAATC, A LYY CCA
ACCTTGCGGC G AC) ARAGTAGCGC CAGA, AR, A AAATGAATC A AN CCA
ACCTTGCGGC G ACH AAGTAGCGC CAGAAGCAAAN, A AAATGAATC A AL CCA
ACCTTGCGGC G AC AAGTAGCGC CAGA AR A AAATGAATC A AL CCA
ACCTTGCGGC G ACH AAGTAGCGC ATCAGAAGCAAA AR AARTGAATC A LYy CCA
ACCTTGCGGC AC) AAGTAGCGC ATCAGA AR, AR AAATGAATC A AN CCA
ACCTTGCGGC ACH AAGTAGCGC CAGAAGCAAA, AR AARTGAATC A AL CCA
ACCTTGCGGC AC) AAGTAGCGC 'CAGAAGCAAA AA AAATGAATC A AN CCA
ACCTTGCGGC ACH AAGTAGCGC CAGAAGCAAA, AR AAATGAATC A .13 CCA
ACCTTGEGGE ac AAGTAGCGE CAGAAGCAAA, AAATGAAATGAATCAGTA AATTGECA  Terminal site
ACCTTGCGGC ACH AAGTAGCGC CAGAAGCAAA, A AARTGAATC A AL CCA ¢
ACCTTGCGGC G AC, AAGTAGCGC CAGAAGCAAA A AAATGAATC, A AN CCA
ACCTTOCO0CTAT TTOTTOTACAT TG TGARGTAGCAC TG TATCAGAAGCARA TOT TAAA TGAAATORA TCAGTATGTTORATTGECA
3 [TGCGGCTGTTTGTTGTACATIGTGAAGTAGCGCTGTATCAGAS [TAAS ATC JGTTGAATTGCCAT
SACC TGCGQCTG GTTGTAC TGIGMG'IAGCGCT(FI& CAGAAGCAAAATGT TAAATGAAATGAATCAGTATGTTGAA GCCAICTTGCTCGTTGTCTCAAMAGGGITTTTGAGI'CGCGCGTGCI

Figure M-7. The judgment of Vu_Mnsod1 gene structure. The sequence with green background over
the reference sequence is the consensus sequence generated by the mapped reads along the
reference sequence. The orange background of the nucleotides on the read or the consensus
sequence highlights the difference from the nucleotide on the position of the reference sequence.

1.4.3. The Vv_Mnsod2 Gene Structure Judgment

Original site CCCACATTTGCAGCCTTARTCCCARTCGCCRTOCTCOCCRTCGK
ASARAACCAACCCACAT T TGCAGCCT TAR TCCCAR TCGCCA TGC TCGECA TCGL

ARACCARACCCAC GCAGCC TTAATCCCARTCGCCATGE TCGCCATCG
TARTGCTCOOARCARMAC CARRCCCACA GCAGCCTTARTCCCARTCOCCATGC TCOCCATCGK

RGCCAAJIICATCGGGAAQGTGACGACGTCAAGGCG'I'Al}\.'I'GCTCGGAA(‘iAAAACCAAACCCACA GCAGCCTTAATCCCAA CGCC.III GCTCGCCATCG(
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BEvececeeTcIc: iSiEEﬁ lSS cennece COATGC € 1COAACCCCATATT 1€ TCACGAAR TCA TGAAGE
TIGTAATGT TC ﬂGGCCf IAICC. IGICT.I.ICCCAGG'CTN CTCTCGAARCCCCATA C yGAAATCATGAARGC

TGTAATGTT IGTGM C lGACTlACCCAﬁGIC CTCTCGAACCCTATA C AAATCA
SE CC I CCT C CTCTCGAARCCCCATA iC ALAATCATGAAGC
CCGG! CC CC A TAC CTCTCGAACCCCATATTTC ARATCATGAAGC
CC. | G Cl CTCTCGAACCCCATATTTC ARATCATGAAGC
G CCl C CC ATAC CTCTCGAACCCCATATTTC ARATCATGAAGC
G CCi CCT G C CTCTCGAACCCCATA C GAAATCATGAAGC

G CC | C| CTCTCGAAC ATA C AAATCA
CGG CC, G CGATGCTCTCGAACCCCATATTTCTGAGGARA TCATGAAGC

SCGG CC ECT] Cl CTCTCGAACCCCATATTTCTGAGGAAATCA

GCGGH CC. CCT] GCATACGATGCTCTCGAACCCCATATTTCTGAGGARATCATG,

GCGG! CC C GC Cl CTCTCGAACCCCATA C AAATCATGAAGC
G CCj C CC G C CTCTCGAACCCCATA CTG ALR GAAGC
C CC LECTIC CGATGCTCTCGAACCCCATATTTC ARATCATGAAGC
Gl CC. CC CH CTCTCGAACCCCATATTTC ARATCATGAAGC

Gl CC. Cl CTCTCGAACCCCATATTTC ARATCA
G CCi CC CGATGCTCTCGAACCC A C AAATCATGAAGC
G CC C CGATGCTCTCGAACCCCATA C AAL GAAGC
GGCGG CC, CT] ATACGATGCTC TCGAACCCCATATTTCTGAGGARATCATGAAGC
TGCGG! CC C iC CGATGCTCTCGAACCCCATATTTC ARATCATGAAGC
EEG CC. E ATACH CTCTCGAACCCCATATTTCTGAGGAAATCATGAAGC
G TGCGG CC. TCCT! C Cl CTCTCGAACCCCATATTTCTGAGGAAATCATGAAGC
CCTATGCATACGATGTMTGTTC!AGGCCTGTGIG CTA CCGAGICT.I.ICCCAGGTCTM CTCTCGAACCCCATA C AL GGC
CCTCCCTTGCCCTATGCATACGAT f T AGGA E iisi sa‘l CGAACCCCATATTTC ARATCATGAAGC
CCTCCCTTGCCCTATGCATACGATG! GAGGA " .l C CTCGAACCCCATATTTCTGAGGARATCATGAAGC
CCTCCCTTGCCCTATGCATACGATG! l ACGATGCTCTCGAACCCCATATTTCTGAGGAAATCATGAAGC
CCTCCCTTGCCCTATGCATACGATGLT Al CGATGCTCTCGAACCCCATATTTCTGAGGARA TCATGAAGC
CCTCCCTTGCCCTATGCATACGATGE G CTA CGATGC \TA C LY ATGAAGC

_H CCTT o CCTATGCA ACGAKS Y ) q

Yals
OO0

Senananmcss

e ]

o d

Iz ‘oc‘:cmaimcmammm

GAGGAGGCCACATCAATCA
G .ﬁGGCCAC.l CAATCA

D)

R RRRRRRRERERRRERERER

S7 of 512

238a

Ialatatatatatatytatal

>pEERD

c
CACACC.
£

CACACC,

CO00000

\CCACACCAR
ACCACACCAAGC

2
&
EEEZEZERERERE
e e e el e e e ek

1
1
1
1
1
1
1
1
1
1
1
1
1
1

TGGAA
TGGAAGAAT

;@m GGAAGAAT

GGCTCGTGAGTATCCTO:TCTTAGTATCCTGCGCICGGCTCIC CCCTICI\TTCCCATATTC TCCCETAC
CCECTTAGTATCCTGCGCTCOGC TCTCC! CCATCCCCTATTITCCCCCA
AICCICG
GGCTC CCCC
GGCTC IC CC

AV
EE% PR

-

falalalalalzlalnlalal]

ACATTCCCCTAT

[2dad
SOHDEODDDE
e e e e

o
=1

O00000000000(
) o e e e
opaaasaassaa!
Qs =i

A
A4
A A
A
AA
ACAAA
ACRAAAL
A
A
AA
AR
A

CATTCCCATATT IACCCGM:GICIGGCTCCCCTCG G
CCTCCTCTTAGTATCCTGCGCI’CGGCTCTCCACCCI'ACATTCCCATATT CCCGA.CGTCTGGCTCCCCTC G
GGCTCGEG] , 1 AT ﬂ’aﬁgﬁ CGTCTGGCTCCCCTCGCAATGC TGACGACC
ﬁg TC: IC ;\oc E A CGMSG'ICTGGCTCCCCTCGCE;GCTGACG}ICC
1

| Intron3 »|
Ti o | G TACT CCAART CACACACCAI
T ; G 'E CT 'CCAAR CACACACCAI
\ EClﬂA CACACACCA)
TCTTTTCTCCTAAAATTTCCCTC CACG
CTCTTITCTCCIAMATTTCCCICGACTI\TTCTGGGITTCGCITAIGGTTCGCGMFGCICAITCH!MITCCIGGGTCTCCATAGC CAC
GATCT%&“GIGICEA!TGITGEHHTGEIBIIIETBGEIEEI GC GCCAATGGCARGCTAGAGGTCGT TACTACCCCAAATCAAGACCCCCIGA CACACACCAI
GATCT! TCCTCTTITCTCC?AMATTTCCCICGICTI\TTCTGGGITTCGCITAIGGTTCGCGMTGCICAITCM\A“TCCIGGGTCTCCATAGC‘ C
TCCTCTTTTCTCC?AMATTTCCCI’CGACTATTCTGGGTTTCGCI‘TI'I’GGTTCGCGM'!'GC'ECATTCM\AMTCCI’GGGTCTCCATAGC' C CAI
GIMIGIGGCGATTICTITC&TI’GCCTTCTIIGTCCTCTTITCTCCTAMATTTCCCICGRCT“TTCTGGGITTCGCITIIGGTTCGCGM CCCCA, ARGACCCCCIGATCTCGCACACACCAY
GATC TC TC T TC TIGC CTi M CACACACCAI
g
-
o
LG
GG
HIGG
LG
LGGA
GGG
LG
G
:
G
P
RO
GAG CGACGAAATGATTGCCCCTTCAGGCATTICTATCTCC
GA CTTTIGTGCACTGACCTGAAACTGTGTTCCTCGACGAAATGATTGCCCCT TCAGGCIIT TCTATCTCC
GAG ACTTTIGTGC GACCTGA GTIGTTCCTCGACGARATGATTGCCCCTTCAGGCATTCTATCTCC
GAGCATGTACGTAGATTTCACCCCC ﬂﬂCCRCG TCCCAGG CTTTGTGCACTGACCTGAAACTGTG TCC TCG
GAGCATGTACGTAGAT T TCACCCCCAAACCACG ICCCAGGACTTIGTIGCAC TGACCTGAAACTGIGTI TC
GA TCACCCCC, nMCnCGTCCCAGGACTTTGTGCM GRCCT .n GTG TCCTCGACGAAATGAITGCCCCTTCAGGCIITTCTAT
AGCATGTACGTAGATTTCACCCCCAAACCACGT! TTTG AACTGTGTTCCT
GA "A'IGTACG 'IAGIIT TTCACC‘T‘ C. naccncc ICCCAGGACTTTGTGCACTGIICCTGHAAC GTG AAATGATTGCCCCTTCAGGCATTCTATC TCC
GA 'GCA A GIG CCCTIC, ATJCTATCTC
G 1G] A LT
3 % % JTCTATCTCC
CTATCTICC
3000 3010
- .
< Intron5 >

Figure M-8. Cont.




Int. . Mol. Sci. 2016, 17, 34 S8 of 512

GAACG TGMIACCRGATG Tl\ 16 TACCCG
AGAACGTGAAACCAGATGTATGTACCC

A€ ﬁcirh&%ﬁiiﬁ%ﬁﬂiﬂ% ;»
“ A '.' f G L

< |
< Intron6 >
T ———
S ersunnoaTen psmeos
e
A GARCGTCATTA ARGSAGSECCS
T e Tre g
ATCTGSARCETCA' ARGGAGGCCE
T AT AR TYCARACIAO
TGGAMA CAAGGAGGOCG
T amoaTo e Trosncange
- G ICTTCARGGAGGCCG
S B o
e G CTTCARGGAGGCCG
SR
r G ICTTCARGGAGGCCE
T poc T onnag Ao
ArSTacan s Troneoon
GGR ARACT TCARGGAGE G
A GGARA CATTARCT TCARGGRGGC:
) GGARA i WACT TCARGGAGG O
A GGARCGECAT TRAACT TCARGGEGGO:
) 'GGAARCGTCA ARCT TCARGGAGGCCG
GARCG TCATTAMA "CAAGGRGGC:
TGGAA TCATTRAC ARGGH C
PTeTggnAp T TTeRC TIORAS SR
A e Talal TCATTARA ARG GCCG
L) TGGAR TOAT TARA "CARGGAGGCCG
Ga) GOARCGTCATTARA AGGAGGCCG
THA’ "GGAR TOATTAACT TCARGGAGGCOG
TATCTGGAACGTCAT T A T ARG CCG
ARG TGGAM TORA' Gl "CARGGAGGCCSG
A GAACGTOA’ ARG CCG
) TGGARA! ) ARCTTCARGGRGGCCG
S RGO
CTHA GOAR al ARCT TCARGSAGECCG
La) bl RCTTCARGGAGGCCG
L) GORARA al AACT TR SRGGC
GRS ACTTCARGGAGGCCG
GAFA A’ AACT TCARGGAGGEC:
La TSGARCH ) AF "G SAGGCCS
A TGGARA TCARGGAGGCCG
AT CTGGRARA AT T "Ci GAGGCE
A GGAR TOA' AF TCARGGAGGCE
R
La, GRAA TOA® "CARGGAGGCC
T o TrE o ce
=3 el TOA el TCAAGGAGSEE
AT oac Tycansansce
A GGRA CATTARCT TCARGGAGGC
S DO OReoaaas
A GGRAR ICTTCARGGAGGT
TS CACG TONT TAROT TCARGARGY
A GRA ATTARCT TCARGGAGS
CHRE AC T IORAGORG:
ATCTdcnAceToATTeRCTICAAGGRGY
(o) GG ad AGGAGS
Gi A T ATCTGGAR Cﬁ‘r mc TCARGGAG
AARCCA TGTATGTA AGCGCAATCTCCTAGATTACT T GCTATCTGGAR TCAAGGAGGCCG
ARRCCAGATGTAT AGCGCARTOTCOC T GCTATCTGGARA tcﬁ?mnc TC AGGRAGGCCG
T AGCGCAATCTCC' AT TACCG! T TGGARA CATTAACT AGGAGGCH
TGCAGCGOARTCTCD il TO JCAT TACCGCG [ TORYTHHGTTGRRGGRGGBCG
AGCGCAATCTCCTAGATT GOG. >G TCTH A TCATT RHCTTGNRGGHGGUCG
ocenaToTooTAGY ey ooy TReeTT ey Sdoog
eae

dl -
< Intron7 -
T TTGGTGTICCTGE o GGTACTATATGTCGTAGCAL TGCAARGCGCACGTTTAACTITGTTCCTTTTTTGEGGG
T TTGGTGTCC TGC € GGTAC TATATGECGTAGCAL TGCAAAGCGCACGTTTRACTTTG
TAGAGGCTTGGTGTCC TGCH C GGTACTATATGICGIAGCAL IGCAARGCGCACG
TAGAGGC I TGG IG ICC 1GC C GGTAC TATATGICG IAGCAS IGCAARGCGCAC
T TGGTGTCC TGCH C GGTAC TATATGTCGTAGCAL TGCAARGCGCAC
T TTIGGIGICC TGC C GGTACTATATGTCGIAGCAL TGCAARGCGCAC
T TTIGGTGTCC TGCH C( GGTACTATA CH GCAATGCAAAGC
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Figure M-8. The judgment of Vuv_Mnsod2 gene structure. The sequence with green background over
the reference sequence is the consensus sequence generated by the mapped reads along the
reference sequence. The orange background of the nucleotides on the read or the consensus
sequence highlights the difference from the nucleotide on the position of the reference sequence.

2. Supplementary Sequences

The DNA sequence of the transcript region are shown as follows: the intron sequences are
marked by red, the sequence with an underline indicates alternative splicing, the sequence with a
double underline indicates that there are two possible alternative splice sites. The initiation codon
and the termination codon are shown in boldface.

Sequence S1. Vu_Cu-Znsod1 DNA sequence.
CGGACGTTGAAGACAACAAGGCTGCCTGGCTAGGCTCGTGTAACCTTCCAAGAGGCCCTTG
TAATCTGCACACAGTGACGATCTATTGTAGGGCTCACCCTGTTATGGAGATCCTTCAATCGTG
TGGCACTTCTCTCGGCTCTTGGCGTCCCCCAAGTCGTTCCGAGTACACTCGTGGTGCTCGTTC
CCGGATGGTGAGTGGTAGCACATTTTCGGTTTTCTCACTGAACTCTCCTCAAGGACTCCTCCT
GTCATTCTCACCAAGAATAGCATCAGGAAAAGTGCTGTCTGTGTTGAGTGCTCACGGTAAAT
ATAGGCAAAACGACTGGCAAGAAATCAGTAACGTGTGTGGCAGTATCTGAGCCCTTTTAGC
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GAGCACGAGTCCTGATTGGTGGCCTGCACTTGATCATTITCGTAAGGATCAGACCGTTCGGGC
ACCACGTTGTAGACCCAATCATTTTATCTTGCAATGGGGCAACGCCACCCTGTTTTATTATCC
CGGGTAACGTCTTCGCGTATAGCCTAGAAGAAGCGAGGATGTAACTGCCTGCACATTTTTGC
ATTGTAAATGCCGCTTTGGGTGAGTGGCTCCCGTCTTTCCCGTCAGAAATAAAAGGTTTGTGT
CTCAAGTCTGAAGGGCGGTGAGGATCAATTGATGATGTCGCCGGACACGCCTCGAGCATGC
GTCACAATCATCCTITTTTAATTACGAAATGAATGGACTGGAACAAGGGCACAATGGAAGCC
ACGCCCGTTACATGCTCGGAGGCTGAAACGCTTCGTGACGCATGAATGGGCGCTCCATCATT
TAAAAACCTACATCTCAACCATGGTAGGACAATAGCCCCAACCACCCTCAGTGTTATCTCCT
CAACGACTTTTAACGATCTTATTTACAACTGTGATCACGATGCGTTGCGCAACATTCGTCGCT
GCTCTCCTTGCTTCCACCGTCAGCGCTCTCCCATACACCCCGGAGGCGACTGGTGCCACAGC
TACCTCCACCATTGTTGCCACACCTCCTTCCAATGAACTCCCTGCTCCTGCTCCAGCAGACCT
GATTACGAGGGTAAGTGCAGTTGTGAACGATTTGTGGCGCAATAGTTCTCAAGACCAGATAT
CATAGGCTGTTGTCACCTITATCAGGTGATAGTTCCGTCACAGGCACAGTCAACTTCACCCAG
GAGAACTACGGAGGACCGGTGACAGTTAGTGGTCTAGTTCAAGGCCTTGACCCCTCTITCTCA
AAGAGGATTCCACGTCCAGTCAGTATTGAGAATGTTGTCTATGCGCGAAAAAAGCTGACTTC
CCAACGAAAACTAGTGCTTITTGGCGACCTCGTTGGTGGATGTGCTAGCGCTGGTCCTCACTT
CAATCCCTTCAACAGGACTCATGGTGACCGCTTGAGCAGTACCCGACACGTCGGTGATCTG
GGGAACGTTTTCAGCGACGAGAATGGTATCGCCACGTTCACTTTTGATGATTACTATATTAGT
TTGAATGGTCCTTTGAGCATCATTGGGTATGCTTCTTTTTCCATTCGCTTATCGCCATACATTCT
CATCCATCACCCAAGTCGTGCTGTTGTTATTCATGCCGCTACTGATGACCTCGGACACGGAG
AGGGGGATTCACTTGCAACAGGGAATGCAGGTGCTCGGTCTGCTTGTGGTGTCATTGGTGAG
TACAAGGTTCCTCACATATGTTGAGGGCTATGAACTCATACGTATATTAGGACGTACACCAGC
TTGAATCGCTTGAAGGAGCGGGCAATTTITCTCCCTTGACTTCGGTGTTGATCGCGACGCTTGT
ATTTTATGACGGACAAATGACGTATAAGATGTAACCTATTACATATGTATAGATTAGAGCTTG
GATACGATGTGTTCTTAAACAAGGCTTGCTCATGTTCTGCATTGGTTCGAGGGACCCGGAGG

Sequence S2. Vv_Mnsod1 DNA sequence

CTCATCGCCAGCATCACATGACTTGACATCACAGCTGGGAGGAACGGGTCTTATAAACTGAA
TCCATCAATTTCTTGTCTCCCATCTTTTTATCTTTGAACCAGCAACCATGGCCCACACTCTCCC
TGATCTCCCATACGACTACAATGCTCTCGAGCCCTTCATCTCGGAGCAGATCATGACCCTGC
ACCACAAGAAACACCATCAGACTTACGTCAATGCCCTCAATGCAGCCGAGGAGGCATACGC
AAGGGCTTCCACCCCTAAGGAGCGCATCGCCCTCCAGGCTGCTCTCAAGTTCAACGGTGGT
GGTAAGTTTCCATGATTCCGTCAATCGATCATCTTATCACCCCGCGGCTCGGTGCGATAACGCA
TTATCTGCACCAGCTCGGCCTTCGCCGTAACATCGCGTCTTCATATAATGCATCATTGCAGGG
GGGACATATCTAACCTACGCGATTGACAGGACACATCAACCACTCCCTCTTCTGGAAGAACC
TTGCCCCCTCCTCCAGCAAGGGCGGCAACGGTGGTGTTCTCAAGGATGGCCCCTTGAAGGA
CGCTATCATTCGCGCATTCGGAAGTGTTGAGGCCTTCAAGAAGGAGTTCAACACCACCACC
GCTGCGATCCAGGGTTCTGGATGGGGCTGGCTCGTAAGTCGCCCATCTATCTTGCGTATGATT
CTGTAGGCTAAGCGCAGTGCATCCCAGGGTCTTAACCCATCCACCAAGGTCCTCGAGATCGT
TACCACCGCCAACCAAGACCCTCTCCTCACCCACATCCCCATTATCGGTGTCGACATCTGGG
AGCACGCCTTCTACCTCCAATACTTGAATGTCAAGGCCGATGTAAGTTGATCCAAGGCATTA
CCCCGTCCCACCTGAGACTAATTCAACACGCGTAGTACCTCAACGCTATCTGGAACGTCATC
AACTTTGATGAGGCCGAGAAGCGCTTCACCGGCGAGTCTAAGCTTTAAGGGTTGGGTCTCTC
CTAAAAATCTGGTITTTTCGAGTTGGCGGACCTTGCGGCTGTTTGTTGTACATTGTGAAGTAGC
GCTGTATCAGAAGCAAAATGTTAAATGAAATGAATCAGTATGTTGAATTGCCAT

Sequence S3. Vo_Mnsod2 DNA sequence

TAATGCTCGGAAGAAAACCAAACCCACATTTGCAGCCTTAATCCCAATCGCCATGCTCGCCA
TCGCCAGAACTGCTCTACGCCCCGCCCTGTCTCGTCGTTTCGCAGCTCGTGCGGCGGCCTCG
ATCCACACCCTTCCTCCCTTGCCCTATGCATACGATGTAATGTTCAAGGCCTGTGAGTCTAAC
CGAGACTAACCCAGGTCTAGGCTCTCGAACCCCATATTTCTGAGGAAATCATGAAGCTTCAC
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CACACCAAGCACCACCAGGCATACGTCAACGGCCTGAATGCAGCAGAGGAGGCCTACGCC
AAGACCAGTTCCACCAAGGAGCAAATCGCGCTITCAATCCGCGCTCAAATTCAATGGAGGAG
GTAGGGTCCAATTTAGTCCATACATACAGTGATCGTGCTTGCTGATCATTCTTCGACGACGTT
ACCGTTTAGGCCACATCAATCATTCCTTGTTTTGGAAGAATTTAGCTCCCGCCTCTGAAGACG
GCGGCAAATTGGCCGATGGGGCCCTCAAAAAGGCCATCGAACGAGACTTCGGCTCCGTGG
ACGCGTTCAAGAAGGAGTTCAACACAAAGACCGCTGCTATCCAGGGCAGTGGCTGGGGCT
GGCTCGTGAGTATCCTCCTCTTAGTATCCTGCGCTCGGCTCTCCACCCTACATTCCCATATTCT
CCCATACCCGACGTCTGGCTCCCCTCGCAATGCTGACGACCGGTTGGGTTCGCGGACCTTTC
AATAGGGTTACAACCACGCCAATGGCAAGCTAGAGGTCGTTACTACCCCAAATCAAGACCC
CCTGATCTGTAAGTGGCGATTTCTTTCATTGCCTTCTTTGTCCTCTTITCTCCTAAAATTTCCCT
CGACTATTCTGGGTTTCGCTTATGGTTCGCGAATGCTCATTCAAAATCCTGGGTCTCCATAGC
GCACACACCAATCATCGGGGTCGACATCTGGGAGCATGTACGTAGATTTCACCCCCAAACC
ACGTCCCAGGACTTTGTGCACTGACCTGAAACTGTGTTCCTCGACGAAATGATTGCCCCTTC
AGGCATTCTATCTCCAAGTACGTGCCCATCTTGCGGTTCAAAGTCCTGGACGCTGACCACCA
ATGCTCGCGCTTACAGTACAAGAACGTGAAACCAGATGTATGTACCCGATACCTGCTCTCGT
TTGCAGCGCAATCTCCTAGATTACTTGATGATCTAACCATTACCGCGGTATTCATCTTACAGTA
CCTTAACGCTATCTGGAACGTCATTAACTTCAAGGAGGCCGAGAAGCGCTTCGCCGACGCC
CAGAAAAACTAAAACATGCCCGAAGGGTCCAAACGACACCGGGCACCCAACATTTACTTCT
ACATTCCCGAAGCAATGCCCGAGGGCGGCTATATCGGAAGACGAATTTTTAATTTCGATGCC
CGGACCCGTGGTATTTATTGATTTGGGGGTTCAGTGATGCGAAGCGGGGTCGTAAATGTCAG
ACCTGTTTCCCTAGAGGCTTGGTGTCCTGCGTGTTTTCGTTTTGGTACTATATGTCGTAGCAAT

GCAAAGCGCACGTTTAACTTTGTTCCTTTTTTGTGGG

3. Supplementary Figures
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Figure S1. The mapping results of the genome sequencing reads and the sod sequences obtained by
ZOOM software. (A) the genome reads mapping result of Vu_Cu-Znsodl gene sequence; (B) the
genome reads mapping result of Vo_Mnsod1 gene sequence; (C) the genome reads mapping result of

Vu_Mnsod2 gene sequence.
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SignalP-4.1 prediction (euk networks): Sequence
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Figure S2. The signal peptide prediction result of the Vv_Cu-ZnSOD1 protein sequence.
The purple line indicate the discrimination score which is used to discriminate signal peptides from
non-signal peptides.
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Figure S3. The lack of a SOD conserved structure domain caused by alternative splicing. Note: The
sequences were downloaded from the NCBI database (http://www.ncbinlm.nih.gov/protein/)
except for the Volvariella volvacea SODs. (A) The metal binding sites, disulfide bond, and potential
glycosylation site are highlighted in green [11,12]; (B,C) The potential metal-binding sites for Mn?*
are shown in pink [13]. The positions of the arrows indicate the lost and gained amino acid
sequences caused by alternative splicing. The transverse lines indicate the SOD conserved motif.
The sequences named in the red boxes are missing large parts of the SOD motif region.
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Putative conserved domains have been detected, click on the image below for detailed results.
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Hulti-donains PldB

Figure S4. The structural domain prediction result of the GME5781 amino acid sequence.



