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VWTPS9 2251 TAAGAGGGCGAATAGAAGGGCGATATTTTTGGATTATGAT
VaTPS9 1761 ..ottt ittt iiare st nnreenrenaas

VWTPS9 2291 GGAACAGTGGTTCCGCAATCTTCCATTGTTAAAACTCCTA
VaTPSO 1801 ... .ttt iii i iiare it rarnrsnrenanas

VWTPS9 2331 GCCCTGAGGTTATCTCTATTCTAAATGACCTTTGCAATGA
VaTPSO 1841 .. ..t iitiiriiarenrarnrenrenanans

VWTPS9 2371 CCCTAAGAACACTGTGTTTATTGTTAGTGGCAGGGGGAAA
VaTPS9 1881 ... .ttt iiare st rarnrsnrenanas

VWTPS9 2411 AACTCTCTGAGTGACTGGTTCGCTCAATGTCAGAATTTGG
VaTPS9 1921 ...ttt ir it st e snsenrenaas

VWTPS9 2451 GAATAGCAGCTGAGCATGGATACTTCATTAGGTGGAGTCA
VaTPS9 1961 .. .ottt ii ittt n i eenrenanas

VWTPS9 2491 GAGTTCCAATTGGGAATCAAGACCTTTACTCATGGACTTT
VaTPSO 2001 .. ...ttt iiiii i iiare i rarnrenrenaas

VvTPS9 2531 GACTGGAAAAGAATTGCAGATCCTGTAATGCAATTATATA
VaTPSO 2041 .. oottt iiasasarasnrnnnranaaas

WTPS9 2571 CTGAGGCAACTGATGGCTCCTACATAGAGACTAAGGAGAG
VaTPS9 2081 .. .ottt it are it e rnrnneanaaas

VWTPS9 2611 TGCCTTGGTATGGCACCACCAAGATGCTGACCCTGATTTT
VaTPSO 2120 ittt ettt ase st rarenranaaas

VWTPS9 2651 GGATCCTGCCAGGCAATGGAGTTGCTGGATCATCTTGAGA
VaTPS9 2161 ...vvvivnnannn Covvvnnnsnnnnrnsesnasnaaas

VWTPS9 2691 ATGTTCTTGCAAATGAACCTGTGGAAGTTAAGAGGGGCCA
VaTPS9 2201 ..vvussvnsasnsesnosrsasssasosnsossssnasans

VWTPS9 2731 TCATATTGTTGAGGTTAAGCCACAGGGAGTCAGTAAAGGT
VaTPS9 2241 . vvussvnsasnsesnsssasssasosnsosssssasas

VWTPS9 2771 CAGGTTACAGAGAAAATTCTTTCCACAATGATCAGTGATG
VaTPS9 2281 ...t iiitriiare i arnssnrenaas

VWTPS9 2811 GGAAACCACCAGATTTTGTGATGTGCATTGGGGACGATAG
VaTPS9 2321 ..ottt ittt asesnsasnsenreaas

VWTPS9 2851 GTCAGATGAGGACATGTTTGAGAGCATATCAAGCACCATT
VaTPS9 2361 ...ttt it ii it i arn e annas

VWTPS9 2891 TATAGTCCATCACTGCCTGCACCCCCAGAGATCTTTGCAT
VaTPS9 2401 .........covivvnnnnn L

VWTPS9 2931 GCACGGTCGGCCAAAAACCAAGCAAAGCTAGGTACTACCT
VaTPS9 2441 ...ttt iiare st asnrenrenaas

VWTPS9 2971 TGATGATTCTGCAGATGTTTTGAAACTGCTCCAGGGCCTG
VaTPSO 2481 .. ...ttt ii it i ranrsrnrenans

VWTPS9 3011 GCCAGAGCTTCTAGTATGAAGCCCAAGTGTAGCACACAAA
VaTPSO 2520 ittt i ittt sareenrenaaas

VvTPS9 3851 TACAGTTCTCCTTTGAAAGTGTTGCTTGA
VaTPS9 2561 .G.vvnevine i iiiiieiaannnnnns

Figure S1. Nucleotide sequence alignment between VaTPS9 and VvTPS9.



#

#

#

#

#

#

Program: needle
Rundate: Thu 5 Feb 2026 14:55:16
Commandline: needle

—auto

—-stdout

—asequence emboss_needle-120260205-145513-0725-23276111—

p2Im. asequence

#

—bsequence emboss needle—I120260205-145513-0725-23276111—

p2m. bsequence

#

#

—datafile EBLOSUM&2
—gapopen 10.0
—gapextend 0.5
—endopen 10.0
—endextend 0.5
—aformat3 pair
—sproteinl
—sprotein?
Align_format: pair

Report file: stdout

Ee



# Aligned_sequences: 2
# 1: VvIPS9

# 2: VaTPS9

# Matrix: EBLOSUM62

# Gap penalty: 10.0

# Extend penalty: 0.5

# Length: 863

# Identity: 862/863 (99. %)
# Similarity: 863/863 (100.0%)
£ Gaps: 0/863 ( 0.0%)

# Score: 4553.0

+H

VvTPS9 1
MVSRSSYTSFLDAASGDLLNFPQTPRTLPRVMTVPGIISDGDGNGSNDED

VaTPS9 1
MVSRSSYTSFLDAASGDLLNFPQTPRTLPRVMTVPGIISDGDGNGSNDED

VvIPS9 51

50

50



SDIFSSKCREKKIIVANFLPLLAQKDLNTGRWCEF SFDEDALLLQMKDGE'S

VaTPS9 51
SDIFSSKCREKKITVANFLPLLAQKDLNTGRWCF SFDEDALLLQMKDGFS

VvIPS9 101
SETDVVYVGSLKVDVDTSEQEEVAERLLAEFNCVPTFLPPDLQKKFYHGE

VaTPS9 101
SETDVVYVGSLKVDVDTSEQEEVAERLLAEFNCVPTFLPPDLQKKFYHGE

VvTPS9 151
CKQYLWPLFHYMLPMSPEHCNRFDRFLWQAYVSANKIFADKVMEV INPEE

VaTPS9 151
CKQYLWPLFHYMLPMSPEHCNRFDRFLWQAYVSANKIFADKVMEV INPEE

VvIPS9 201
DYVWIHDYHLMILPTFLRKRFYRVKLGFFLHSPFPSSEIYRTLPVRDDIL

VaTPS9 201
DYVWIHDYHLMILPTFLRKRFYRVKLGFFLHSPFPSSEIYRTLPVRDDIL

100

100

150

150

200

200

250

250



VvIPS9 251
KALLNADLVGFHTFDYARHFLSCCSRMLGLNYESKRGHIGLEYFGRTVYV

VaTPS9 251
KALLNADLVGFHTFDYARHFLSCCSRMLGLNYESKRGHIGLEYFGRTVYV

VvIPS9 301
KILPVGIHMGQLESALNLPSTSIKVKEIQEQFKGKKIILGVDDMDIFKGL

VaTPS9 301
KILPVGIHMGQLESALNLPSTSIKVKEIQEQFKGKKIILGVDDMDIFKGL

VvIPS9 351
SLELLAMEHLLQHYEELRGELVLV QIVNPARSTGKDVQEAKRETYAITER

VaTPS9 351
SLELLAMEHLLQHYEELRGELVLV QI VNPARSTGKDVQEAKRETYAITER

VvIPS9 401
INANFGFPGYEPVVLIDHPVPFYEKTAY YALAECCTVNAVRDGMNLMPYN

300

300

350

350

400

400

450



VaTPS9 401
INANFGFPGYEPYVLIDHPVPFYEKTAYYALAECCIVNAVRDGMNLMPYN

VvTPS9 451
YIVCRQGTPKIDEALGITSGSSRTSTLVVSEFIGCSPSLSGAIRVNPWDI

VaTPS9 451
YIVCRQGTPKIDEALGITSGSSRTSTLVVSEFIGCSPSLSGAIRVNPWDI

VvIPS9 501
DAVADALNIATITMPGLEKQLRHEKHYRYVSSHDVAYWACSFMQDLERACK

VaTPS9 501
DAVADALNTAITMPGLEKQLRHEKHYRYVSSHDVAYWACSFMQDLERACK

VvTPS9 551
DHYSKRCWSI GFGLSFRIVALSPNFRKLSLDHIVKAYKRANRRATFLDYD

VaTPS9 551
DHYSKRCWSI GFGLSFRI VALSPNFRKLSLDHIVKAYKRANRRATFLDYD

VvTPS9 601
GTVVPQSSIVKTPSPEVISILNDLCNDPENTVFIVSGRGKNSLSDWFAQC

450

500

500

550

550

600

600

650



VaTPS9 601
GTVVPQSSIVKTPSPEVI STLNDLCNDPENTVEFTVSGRGKNSLSDWFAQC

VvIPS9 651
QNLGIAAEHGYF IRWSQSSNWESRPLLMDFDWKRIADPVMQLYTEATDGS

VaTPS9 651
QNLGIAAEHGYF IRWSQSSNWESRPLLMDEDWKRIADPYMQLYTEATDGS

VvTPS9 701
YIETKESALVWHHQDADPDF GSCQAMELLDHLENVLANEPVEVERGHHIV

VaTPS9 701
YIETKESALVWHHQDADPDF GSCQAMELLDHLENVLANEPVEVERGHHIV

VvIPS9 751
EVEPQGVSKGQVTEKILSTMISDGKPPDFVMCIGDDRSDEDMFESISSTI

VaTPS9 751
EVKPQGVSKGQVTEKILSTMISDGKPPDFVMCIGDDRSDEDMFESISSTT

650

700

700

750

750

800

800



VvIPS9 801
YSPSLPAPPETFACTVGQRPSKARYYLDDSADVLKLLQGLARASSMKPKC 850

VaTPS9 801
YSPSLPAPPEIFACTVGQKPSKARYYLDDSADVLKLLQGLARASSMKPKC 850

VvIPS9 851 STQIQFSFESVA* 863

VaTPS9 851 STQMQFSFESVA* 863

1+

1+

Figure S2. Amino acid sequence alignment between VaTPS9 and VvTPS9.
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Figure S3. 8-bit grayscale images analyzed using Image]J (Fiji) (F.6)
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Figure S4. 8-bit grayscale images analyzed using ImageJ (Fiji) (F.11)
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Figure S5. 8-bit grayscale images analyzed using ImagelJ (Fiji) (F.12)



