Scientific Reports

Supplementary Material

Three DUF1996 Proteins Localize in Vacuoles and Function in Fungal

Responses to Multiple Stresses and Metal lons

Sen-Miao Tong, Ying Chen, Sheng-Hua Ying, and Ming-Guang Feng*

Institute of Microbiology, College of Life Sciences, Zhejiang University, Hangzhou, Zhejiang,

310058, People’s Republic of China (*Corresponding to: mgfeng@zju.edu.cn)



Bba_EJP70292.1
Bba_EJP62266.1
Bba_EJP64302.1
Cmi_EGX90679.1
Cmi_EGX90023.1
Cmi_EGX93970.1

Mro XP_007822393.1
Mac XF_007807914.1

Ani XP_650411.1
Ani_XP_681436.1
Afu_XP_753120.1
Afu XP_748048.
Mor_ELQ61032.1
Mor ELQ58222.1

Bba EJP70292.1
Bba EJPE2966.1
Bba EJP64302.1
Cmi_EGX90679.1
Cmi_EGX90023.1
Cmi_EGX93970.1

GTAFQRTQSN.EQARSARAETRORL
SSGLSASADG. SALRAGRCRSWRVE
GTGFHMSMSN. EDARNSKNRTRCRAL
SSGLSASADG.AALRGGDCESSRVT
GTGYYMSMSN.EDARNARNNTNDRAL
GTAFGLAQSN. AGARGARMRTRDRIL
SNGESESATT.ADLLDGDCRSERVT
GTREALNLTN.EQARQARARTRIRRL
SCAVNTNTST . SAELREGCSTARNE
SKGFGLTADY.ATLLDGDCRSGvE
SCAITNVLPT.SAELQRGCYSGINE!
SCGFSMSASE.ADLRASSCRBAVT
CNAFSANLTTIYEQIGKST SVI
GGGEGDNATY . DDLMASCCHS@AVT

CYAPGRQNCNNATAPI.......APPRGLRMITGDPFLRTYLQSSLAQ
AFPLDCFRMIAGSNARR. .AYTAGNPEQACPLESLWHSMGEERCGHILEQ
DYREGRRLCCRDAPGAI....... APPRGLRILSGDTLRRTYCKSCKIN
AFPLEFRMIAGSNIRR. .AYTAGNFEQACPLRSLWQGSMGQIRCGNLLEQ
DYQEGRENCRGARGAI.......APPRGLRMLSGLTSRRTYCENCES(!
CYAPGRRNCLGAPAPI.......APPRGLRMISGDPELRTYNPSCEAQ

I8 HCRED . GR IKRA.......C | 79
IBIECDSDTICR YLLN...GENIK | 84
IHCHHED . GS. IDRT.cevess C|79
I ECCTDICGE YLLY...GDNIK | 84
HQYND.SS TDRS. . cuwss c| 79

IR EERED . GR IKRA....... cC|78
EQDARIER YLLY...GDNIT | 84
MAHCRRD . GREBLVEM(R. ... cvcvvvnnnnnns 69
LVDKSAPEGRTHGPITPMRES....c.cc0nvaes 75
I8\ FVONATGDILVDEVEGMLVRYLLY. . .GONVE = 84
B YVDGDIFIEVAIFRERTYYINSYSD.......5 | 80
¥ EIEEN.GEZEIVRQ‘\ GLLARYLLY...GENVT | 83
IIFRFDN . GSEAAVENSEGSLINYLHR. ..... HD | 82
LF EQDATIGQEEIVQQ GMLMAYLLFENPGERLI | 87

NYDRGPEGTLYRHYMPLCKAYLDANCEDGIRLEI |17
CEGRE. . .YVELPGKPCREMRSQVFEPSCREGK |15
EGPNEGE . TPEMSRLPCGRMRACTEEESCRLGH 160
NYARNPEQTLYRHYLPFRAELDQNCTEGVRLEI (171

: |
CPGQD. . .YIELFQEKLCREMRIQVYFPSCRLGK 158
1
8

ISHWMECFNEGE . TFEMSRLPCGRMRAETFEESCRLGQ 160
LGENMNYDRGAFGTLYRHRMPCRAYLLCANCRLCGIRLET |17

Mro XP 007822393.1 AFFFGFQMISGLNDRR..TYTLGDARQFLPDRSCWAALGQTTQEALRC
Mac XP 007807914.1 ...cuucrieuenarecuecacacnsnanassssanaossnssacsonsnassssssasasnscsosenssansanasasaannsasns 69

ni XP_659411.1
Ani XP_681436.1
Afu_XP_753120.1
Afu XP_748048.
Mor ELQ61032.1
Mor_ELQ58222.1

Bba EJP70292.1
Bba EJP68966.1
Bba EJP64302.1
Cmi EGX90679.1
Cmi EGX90023.1
Cmi EGX93970.1

Mro XP_007822393.1
Mac_XP_007807914.1

Ani XP 659411.1
Ani XP_681436.1
Afu XP_753120.1
Afu XP_748048.1
Mor_ELQ61032.1
Mor ELQ58222.1

AYYELLNEAEIPLPEN.......000.. . FQMVVGNASATGPEGLDPDVCVSWASEGDERE. . ... .. EGRELARFPIRICSTHLQTLL 144
AFPECFRMVAGDPEQR.....NFIRPIPLPPRSEWIGL.QASQARLRORE IGEFNSINYARAAFPSLGREFLPERAYLCEHCTDGVREEL 167
AIPQDFRMISGN...cecenasusnannsasses ASAHSGAEACHPYNELENFECGSSER. ... ... . ESDIAKLPTSTCOCCHLQINL 138
AFPDNFRMIAGDTIYLR..... DFPWPIPCPPRSEWIGK.QCSQEALRQHRE IGENSINYALDPEPSLGREFLENKTYLCEHCTDGVREEL 166
RREPEYARGLQPFPEG........ FRMIAGEPLARCARNDTOGGRRQTREVSFMMMRCEF. . . .TEATPYLPRMR. ... .CERGMRAQI (154
AFERCGFRMIAGDSLRRNYSEALGDVSKPCPERSINARLGQISCPLLGORE IGENSINYARAPEGSLSRHELECRAYLCANCADGVREEQ (176

NLD...SS.NHRL....HMRFPAVGAYNH FYRFFYDTGSLE....ccuae LENRL YGL
MFESCWNG.RDTCARDHESHMAYFCLVM LMERTIRSVSEYRD........ RNGR YA
NLDSPDHR.SHASTEFRRMSEFPSIGDYN FERNTRQVQGG....... AEERRE Y6
MFESCWDG.BNICSSCHESEMAYPDLVM TINSVVPERN........RNGR A
NLDSPDHKE.SHV.......AFPALGDYN FEYNTRGVQSR.......DERR® YG.
NLD...SG.NHEL....HLAFPRIGRYN FEYDTGAIR...cvvvee NENR YE
MFESCWRGGNAILSECHKSHMAFPLQVM TIRNTYAFRN........ REGR YG
................. IMRFPAVGDYN FERFFYNTRAVK.........DFNR YG.
WEELCANE. .DTFETRAYSRNPRAFEGYGENNENTIGMYRIPRLRFSIRYDLRRLLPDG...... . RDGEEFLELECGNREC.
HFFSCWNG.KI:TESBEHASH‘-’A‘IFSLVH[E EG?EIRI\ELEEETIRNTYA?KE ........ ROGYFALST[EGNPTEC
LFPQCENP.cuvsess .DDESEYDFADESNTRMFGMLCMECLRYRVOYDTRSVAPDGRSG. . . PAFFQLSCSCTEGIEYC
MFESCWNG.RDVLSDDHRSHVAYESLVM EGEE‘IRI.\EI.E SIRCTYAFRD........ RECYIQIANENPTREC

HFPACWNG . KDNDCSPDHESHVAYESGVEN
MFESCHNG.VDVDSPLHRSHVAYFDLVMTEEX

PGEPRRLITLEFRVIYCVDRFDAFRDENCASKEQPERFSHEPTIEYG
KSHPKRI.]ELE IIWNTARFRG....... . RNGREJISNGNICFC

Figure S1 Sequence features of domain regions in the DUF1996 family proteins of several
filamentous fungi. NCBI accession code of each protein follows the fungal name (Ani, Aspergillus
nidulans; Afu, Aspergillus fumigatus; Bba, Beauveria bassiana; Cmi, Cordyceps militaris; Mac,
Metarhizium acridum; Mro, Metarhzium robertsii; Mor, Magnaporthe oryzae). Red: 100% identity.
Blue: 75% identity.
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Figure S2 Sequence features of domain regions in the DUF1996 proteins of four filamentous
fungal insect pathogens. NCBI accession code of each protein follows the fungal name (Bba,
Beauveria bassiana; Cmi, Cordyceps militaris; Mac, Metarhizium acridum; Mro, Metarhzium
robertsii). Red: 100% identity. Blue: 75% identity.



Table S1. Paired primers designed for manipulation of three VLP-coding genes (vip1-3) in B. bassiana and identification of their deletion and complementary mutants.

Primers Sequences (5'-3")* Purpose

VIpl-F/IR AGCTTTGTTTAAACATGCCCTCAAATTGGTCACTC / AAAAAGACTAGTTACCGGGTCCCCGGTAACC Cloning vipl cDNA
VIp2-F/IR AGCTTTGTTTAAACATGTTCAAGCTTACTACCGCCGTG / AAAAAGACTAGTGCTCCGGCGGACGTGAGC Cloning vip2 cDNA
VIp3-F/IR AGCTTTGTTTAAACATGCTTTCTAAATACCTTGTTGC / AAAAAGACTAGTGAGAGCAACACAGCGTTGG Cloning vip3 cDNA
Vliplup-F/R AAACCGGAATTCTCTCACCAATGAACCTTGTCTG / AAACCCAAGCTTCAAGAAGAAACGAAGAACGGAG Cloning vlp1 5'(1501 bp)
Vlpldn-F/R AACTAGTCTAGAATGCTAAGCGACGGCAGAGAAT / AAAAAAGTTAACTTGCGGCTCTGAAAGGTGAAAT Cloning vlp1 3'(1525 bp)
VIp2up-F/R AAACGCGGATCCCACCTACCTACCTAATCGTTGG / AAACCCAAGCTTTCTTTGATGGTAAGGAGTGGAC Cloning vlp2 5'(1584bp)
VIp2dn-F/R AA CTAGTCTAGAACTCCTACCGCTTCTACCAACC / AAAGGAAGATCTCCAGCCAGCCCCTTTCCTTT Cloning vlp2 3'(1588 bp)
VIp3up-F/R AAACCGGAATTCGCGAGTCTGGTCTTGAGCATT / AAACGCGGATCCAAGGTAGCAATGGGGGAGAG Cloning vlp3 5'(1424 bp)
VIp3dn-F/R AACTAGACTAGTGGCATTTGAGGGAGAAGATTG / AAAAAAGTTAACGTCAGGCTCTTCTTCTGTTTGC Cloning vlp3 3'(1637 bp)
VIp1fl-F/R GGGGACAAGTTTGTACAAAAAAGCAGGCTGAGGCTCCAACCCATAGACATT/GGGGACCACTTTGTACAAGAAAGCTGGGTCTTGACGGCGACCATCATTTAC  Cloning full-length vipl
VIp2fl-F/IR GGGGACAAGTTTGTACAAAAAAGCAGGCTTCCGTTGACCAGTGCGTGAGT/GGGGACCACTTTGTACAAGAAAGCTGGGTGAATGTGTTGCCTGGTGAGACG  Cloning full-length vip2
VIp3fl-F/IR GGGGACAAGTTTGTACAAAAAAGCAGGCTTAGAAAGGCAAATCCCTCCAT/GGGGACCACTTTGTACAAGAAAGCTGGGTTTATCCGTCACAAGTAGTCCGT Cloning full-length vip3
pVlipl- FIR AAATCCTTGATACCGTCTCCGT / AAATCGCAGTATTCAGTGTCGC PCR detection of vip1
pVIp2- FIR ACACCATCTCAGACTGCTCATC / CTGCTGCGTCCAGAGTATTTTG PCR detection of vip2
pVIp3- F/IR TACCTTGTTGCTCTCTCCCCCA / GCGTATCGGTTTTCGGCTTTTG PCR detection of vip3
sbVIpl-F/R TTGTGCGACACTGAATACTGC / CATGGGATCTTCCGCTTCT For Southern probe of vipl
sbVIp2-F/R TTCTTTCATTGGCGAGGAT / TGAGTGGCTGGTGAGTTGG For Southern probe of vip2
sbVIp3-F/R ACAGCCAATGCCACCCTAC / TTGCCAAACCCTTCGGATA For Southern probe of vIp3
qVIpl-F/R GGCAATCCTGTCCGTGTTC / CAGGTAGTCGCCGTGGAG gRT-PCR detecting vip1
qVIp2-F/R CCACTCCTACCGCTTCTAC / GTGTTGCCGTTGGTGATG gRT-PCR detecting vilp2
qVIp3-F/R GGAGGTTGGCTTGAATGG / ATGGCGTAGAATCTCTGTTG gRT-PCR detecting vip3
q18S-F/R TGGTTTCTAGGACCGCCGTAA / CCTTGGCAAATGCTTTCGC gRT-PCR of 18S rRNA

* Underlined regions: introduced cleavage sites of restriction enzymes for the deletion of vipl (EcoRI/HindlIll and Xbal/Hpal), vip2 (BamHI/Hindlll and Xbal/Bglll) and vlp3
(EcoRI/BamHI and Spel/Hpal). Italicized and underlined regions: the gateway exchange fragments for each vip complementation.



