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Figure S1. Detection of MSH5 mutation at the cDNA level by RT-PCR and Sanger sequencing,.

(A) RT-PCR analysis of testicular samples from a male control and the patient IV-6. ACTB served as

a loading control. Arrows indicate targeted bands. (B) Sanger sequencing chromatograms of

testicular cDNA products amplified from a male control and the patient IV-6. The red arrow

indicates the 1-bp deletion in MSHb5. (C) RT-PCR analysis of blood samples from a male control and

the patient IV-4. ACTB served as a loading control. Arrows indicate targeted bands.
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HASLGANPRRTPQGPRP-~GARSSGFPSPAPYPGPREAEEEEVEEEEELAE THLCVLUNSGYLGIRYYDTSOSTIHF HPWSLKLLWVLWINWTSN(WNMRFLGKLMMW

HASLGANLRRTPQGPGP--GAASSGF PSPAPYPGPREAEEEEVEEEEELAE THLCVLHUNSGYLGIAYYDTSDSTIHFHPDAPDHESLKLLORVLDEINPQSYVTSAKQDENHTRFLGKLASQEHREPKRP

HASVARTPTRTPNGPGP-~-GEASASFPTVASDPGPREPEEEG--~EEEPAETHLCYLUNSGYLGIAYYDTSDSTIHFHPDAPDHESLKLLORVLDEIDPRSVYTSAKQDENHTRFLGKLASQEHREPKRP
HAFRATPGRTPPGPGP-~GYPSASFSSPQPANARPGGIEEE~~DEEEPAE THLCYLHSSGYLGIAYYDTSDSTIHFHPDAPDHESLKLLORYVLDEINPQSYYTSAKQDERNTQF LGKLASQEHREPKRP
HAFRATPGRTPPGPGPRSGIPSASFPSPQPPHAGPGGIEEE~-DEEEPAEIHLCYLUSSGYLGIAYYDTSDSTIHFHPDAPDHESLKLLORVLDEINPQSYYTSAKODEANTRFLGKLASEEHREPKGP

nas. . fAtp.RTP.GPgP, .G.aSasFpspap.pgpre.etEe. . .EEEPAETHLCVLHNSGYLGIAYYDTSDSTIHFHPDAPDHESLKLLORVLDET #PqSVVTSAKQDENNTrFLGKLAS SEHREPKrP
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EIIFLPSYDFGLEISKORLLSGNYSFIPDANTATEKILFLSSIIPFDCLL T =====memmeeneeeeeYRAL GGLLKFLGRRRIGVELEDYNVSYPILGFKKFHL THLYNIDOQDTYSYLOQIFKSESHPSY
EIIFLPSVDFGLEISKORLLSGNYSFIPDAMTATEKILFLSSIIPFOCLLTPPGOLRFTPIPLLIPSQVRALGGLLKFLGRRRIGVELEDYNVSYPILGFKKFHLTHLVNIDQDTYSVLQIFKSESHPSY
EITFLPSYDFGLEISKQRLLSGNYSFLPDSHTTTEKILFLSSIIPFOCLLN=mmmeeeeeaceneeeaYRALGGLLKFLGRRRIGVELEDYNVSYPILGFKKFVLTNLYSIDODTYSVLQIFKSESHPSY
EXILLPSYDFGPEISKORLLSGNYSFISESHTRTEKILFLSSIIPFDCYLT: VRALGGLLKFLSRRRYGYELEDYSYGYPILGFKKFYVLTHLYSIDQDTYSYLQIFKSESHPSY

ETILLPSYDFGPEISKQRLLSGNYSFISDSHTATEKILFLSSIIPFDCYLT=mmmmmeemeeeeeeeaYRALGGLLKFLSRRRIGVELEDYDVGYPILGFKKF VL THLYSIDQDTYSVLQIFKSESHPSY
EXTFLPSVOFGLEISKQRLLSGNYSF ip#sHTaTEKILFLSSIIPFOCILE.cesencecsceeses o VRALGGLLKFLERRR ! GYELEDYnVSVPILGFKKFVLThLYSIDQDTYSYLQIFKSESHPSY
261 270 280 290 300 310 320 330 340 350 360 370 380 3&!

1 I
YKVASGLKEGLSLFGILNRCHCKMGEKLLRLMWF TRPTHOLGELSSRLOVIQFFLLPONLDHAQHL HRLLGHIKNVPLILKRHKLSHTKYSOHQVLYKTVYSALGLRDACRSLPOSIOLFROIAQEFSDOL
YKYASGLKEGLSLFGILNRCRCKHGEKLLRLMF TRPTHOLGELSSRLOVIOFFLLPONLDMAQHLHRLLGHIKNYPLILKRHKLSHTKVSOMQVLYKTVYSALGLROACRSLPQSIOLFROIAQEFSDOL
YKYASGLKEGLSLFGILNRCRCKHGEKLLRLHF TRPTQDLGELNSRLDYIQF FLLPONLDMAOHLHRLLGHIKNYPLILKRHTLSHTKVSOMQVLYKTYYSALGLRDACRSLPOSIOLFROIAQEFSDOL
YKVASGLKEGLSLFGILNRCRCRUGOKLLRLHF TRPTRELRELNSRLOYIEFFLHPONLDHAQHHHRLLSHIKNVPLILKRHKLSHTKYSDHQVLYKTVYSALGLROACRSLPOSIQLFRDITQEFSDOL
YKYASGLKEGLSLFGILNRCRCKHGOKLLRLMF TRPTRELRELNSRLOVIQF FLHPONLDOMAQHLHRLLSHIKNVPLILKRHKLSHTKYSDHQVLYKTYYSALGLROACRSLPQSIQLFQDIAQEFSDOL
YKVASGLKEGLSLFGILNRCrCkHGH#KLLRLWF TRPT , #LgELnSRLOVI #FFL$PONLDNAOHSHRLL gHIKNVPLILKRHKLSHTKYSDHQVLYKTVYSALGLRDACRSLPOSIOLFrDIa0EF SDOL
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IIIIRSLIBKVVNEGSLIEWTVI.PNIIPEIDEKKRRLNSLPSFLTEVﬁRKELENLDSRIPSCSVIYIPLXBFLI.SIPRLPSMIEMEIml(f HFLSEEMMTKH.MLLM!M
HHIASLIGKYYOFEGSLAENRF TYLPNIDPEIDEKKRRLHGLPNFLTEVARKELENLDSRIPSCSYIYIPLIGFLLSIPRLPSHYEASDFEINGLDFHOLRKSY: TLOQHSLPHPLI

HHIASLIGKYVDFEGSLAENRF TVLPNIDPEIDEKKRRLHGLPSFLTEVARKELENLDSRIPSCSVIYIPLIGFLLSIPRLPSHVETSOFEIEGLOFHFLSEEKLHYRSARTKELDALLGDLHCDIRDQE
HHIASLIGKYVOFEESLAENRF TVLPNIDPE IDAKKRRLHGLPSFLTEVAQKELENLDSCIPSCSYIYIPLIGFLLSIPRLSFHVEASOFEIEGLOFHFLSEDKLHYRSARTKELDALLGDLHCEIRDQE
HHIASLIGKVVDFEESLAENRF TVLPNIDPDIDAKKRRLIGLPSFLTEVAQKELENLDSRIPSCSYIYIPLIGFLLSIPRLPFNVEASDFEIEGLOFHFLSEDKLHYRSARTKELDTLLGDLHCEIRDOE
HHIASLIGKYYOFEgSLAENRF TYLPNIDP #IDeKKRRLAGLPSFLTEVArKELENLDSrIPSCSYIYIPLIGFLLSIPRLpsHVEaSOFETSGLOFNfLse . klhyrsartkeldal lgdLhceirDOE
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l’Ll.H’(m.QCOVLmTRVLDLRSRLWLLMRSRWGVSRPRVSPWLGVRIWRMIIELCM"VPNS‘IECBSDKGRVKVITGPHSSGKSIYLKWGLI rrmtvessvmencmnm:
TLLHYQLOCQYLARARYL TRYLDLASRLOVLLALASARRDYGYSRPRYSPQVLGYRIQNGRHPLHELCARTFVPNSTECGGDKGRVKVITGPNSSGKSIYLKQVGLITFHALYGSF YPAEEREIGAVDAT
TLLHHOLQCQVLARAAVL TRYLDLASRLDOVLLALASAARDYGYSRPRYSPRLLGYRIQNGRHPLHEL CARTFVPNSAECGGDAGRYKVITGPNSSGKSIYLKQVGLITFHAL VGSF VPREERE IGAVDAL
HLLHHOLOQCQVLARAPYL TRVLDOLASRLOVLLALASAARDYGYSRPHYSPCIQGYRIKNGRHPLHELCARTFYPNSTOCGGDQGRYKVITGPNSSGKSIYLKQVGLITFHALVGSFYPAEEREIGYIDAT
TLLHYQLOQCQYLARASYLTRVLOLASRLDYLLALASARRDYGYSRPHYSPCIHGYRIRNGRHPLNELCARTFYPNSTOCGGDQGRYKYITGPNSSGKSIYLKQVGLITFHALVGSFYPREEREIGYIDAT
tLLHyOLQCOYLARAVL TRYLDLASRLDYLLALASARRDYGYSRPrYSP ., . LGVYRIQNGRHPLHELCARTFYPNSE $CGGD . GRYKVITGPNSSGKSIYLKQVGLITFHALVGSFVPAEEAEIGa ! DAT
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1 1
FTRIHSCESISLGLSTFHIDLNQ-YAKAYNNATAQSL YL IDEFGKGTNTVDGLALLARYLRHHLARGPTCPHIFVATNFLSLVOLOLLPQGPLYQYL THE TCEDGNDL VFF YQVCEGYAKASHASHTAAQ
FTRIHSCESISLGLSTFHIDLNQ-VAKAVNNATAQSL VL IDEFGKGTNTVDGLALLARVLRHHLARGP TCPHIF VATNFLSLVQLOLLPQGPLVQYL THE TCEDGNDLVFF YQVCEGYAKASHASHTAAQ
FTRIHSCESISLGLSTFHIDLNQQVAKAVNNATERSLYLVDEFGKGTNTVDGLALLAAYIRHHULALGPTCPHVF VATNFLSLVOLOLLPRGPLYQYL THETCEDGODLVFF YQVCEGYARASHASHTAAQ
FTRIHSCESISLGLSTFHIDLNQ-VAKAYNNATEHSLYLIDEFGKGTNSYDGLALLTAYLRHHLALGPSCPHIFVATNFLSLYOLOLLPQGPLYQYLTHETCEDGNDL VFF YOLCHGYASASHASY TAAQ
FTRIHSCESISLGLSTFHIDLNQ-YAKAYNNATEHSL YLIDEFGKGTNSYDGLALLARYLRHHLALGPSCPHYFVATNFLSLVOLOLLPQGPLYQYL THETCEDGEDLVFF YOLCQGYASASHASHTARG
FTRIHSCESISLGLSTFHIDLNG ., VAKAVNNATe , SLYL ! DEFGKGTNLYDGLALLaAYIRHHLALGPLCPH ! FYATNFLSLVOQLOLLPQGPLYQYL THETCEDG#DLVFF YQuCeGYA . ASHAShTRAQ

781 790 800 810 820 830 840 850 854

MPMVMMIRWFIMLMWTLVM HKLOLE! mnvnmcnmrsu
AGLPDKLYARGKEVSDLIRSGKPIKPVKDLLKKNGHENCOTLVDKFHKLOLEDPNLDLNVFHSQEVLPARTSIL
AGLPEKLIARGKQVSDLIRSGKPIKPYKELLKEKQHENCOTLYDKFLKLDLEDPSLOLDIFHSQEVLPAARTTIL
AGLPDPLIARGKEYSDSIRSGKPYKPHHEL VRRTAMENCOAL YOKFLKLOLEDPSLDLOIFISQEVLPAARTTIL
AGLPDPLIARGKEVSOLIRSGKPIKATNELLRRNOMENCQAL VOKFLKLDLEDPTLOLDIFISQEVLPAAPTIL
AGLP #kL ! ARGK $VSD1IRSGKP ! Kpvk #L 1k . nOMENCOULVDKF $KLOLEDP . LDL # ! FnSOEVLPAALLIL

Figure S2. Alignment of MSHS5 protein sequences across different organisms.

MSHS5 residues that are identical among different species appear in red and as uppercase letters in

the consensus line. Residues highly similar among different species are indicated by red symbols (!,

any one of [ and V; #, any one of N, D, and E). Unconserved residues are written in blue or as asterisks

in the consensus line. Green line highlights the DNA-binding domain. Blue line highlights the

ATPase

domain. The alignment was performed using the online software MultAlin

(http://multalin.toulouse.inra.fr/multalin/multalin.html).
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Table S1. Primers used in this study.

Product
Information Name Sequence(5'- 3')
size (bp)
Primers for human Control:
hMSHS5-720-F1 CCTATCACCACCTCAACCCG
gDNA amplification 403
and Sanger Mutant:
hMSHS5-720-R1 TCCTGTTCCTCAGCTCTCCT
sequencing 402
Primers for human MSH5-720-cDNA- Control:
ATCTGGACATGGCTCAGATG
c¢DNA amplification CF1 408
and Sanger MSHS5-720-cDNA- Mutant:
ATGAAGGAATACGGGAGTCC
sequencing CR1 407
hMSH5-qRT-CF1 TACGAGTGCCAAACAGGATG
Primers used for
146
RT-PCR (MSH5)
hMSH5-qRT-CR1 CAGAAAGGAGGCGTTGTTTG
hACTB-qPCR-F AATGAGCTGCGTGTGGCTC
Primers used for
148

RT-PCR (ACTB)

hACTB-qPCR-R

ATAGCACAGCCTGGATAGCAAC




Table S2. Antibodies used in this study.

Primary antibodies

Target Host Company Catalog number Dilution
SYCP3 Mouse Proteintech 66409-1-1g IF: 1:100
MSH5 Rabbit Sigma-Aldrich HPA062688 IF: 1:50
MSH4 Rabbit Abcam ab58666 IF: 1:50
SIX60S1 Guinea pig  Custom-made - IF: 1:100
YH2AX Rabbit NOVUS NB100-384 IF:1:5000

Secondary antibodies

Target Host Company Catalog number Dilution
Mouse (Alexa-488) Goat Molecular Probes  A-21121 IF: 1:100
Rabbit (Alexa-555) Donkey Molecular Probes ~ A31572 IF: 1:200
Guinea Pig (Alexa-555) Goat Thermofisher A21435 IF: 1:200
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