ni al p1
2UWA —_—
1 10 20 30 40 50
2UWA ... MPPNILSIFLHLLPILMFSSSCLGQGPPSP|GYYP[S|SQITS[L|GFDQGY|[TNLW
TmNXG1 .. .MPPNILSIFLHLLPILMFSSSCLGQGPPSPPGYYP[S|SQITS|LG[F|DQG|Y|TN|LW
XTH8 . ...... MMKALLLFLFAISSSLFMEPCYSSSGYWPPSP|GYWP|S[HKF R SMN|F|Y KG[F|RN|LW
XTH9 .MFTTMLPSSPLSFFFFFFLLVLSFMICASAQ..GPPS[PIGYYP|GSKISP|I|S|F|DQGF|RNILW
XTH20 ... ... oivvnn. MALFVFAILMLMAPSSNAEWPP S[P|GYWP|S|SKF K TMN|E|Y K G[E|RN[L W
XTH23 . .MPSLLSSSLLOMPPLLFSLILSLMLCGIIADESPPS[P|GYYP|S|SQVSS[VIAF|DQA[YRNLW
XTH37  ....... MMKALLLFLFAISSSLFMEPCYSSSGYWPPSPIGYWP|S[HKF R SMN|F|Y KG[F|RN|LW
XTH49 .MMMKALLLFLFAISSSLFMEPCYSSSGYWPPS[PIGYWP|S[HKF R SMN|F|Y KG[F|RN|LW
XTH50 . oottt ettt e MLMAPSSNAEWPPS[PIGYWP|S|SKFKTMNF|YK .|.|. .|. .
XTH53 . .MPSLLSSSLLQMLPLLFSLIISLMLCGIIADESPPS[PIGYYP|S|SQVSS|VAFDQAY|RNILW
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XTH12 . .MALIWQLKLLFSPLLIILLAN.VVSSRTRPFTAPTVTPL|T[NSFPR[V|P|IDPNF|SNAF
XTHI3 ..o iii i MGLGGGLVTFFLCLLFFAAP|SASSTINLLP I|I[PFDEG|Y[AP|LF
XTH16 MDHNNTLRRFGEIIPKTHRNHNFLLSLFLFFFFFFFFF[F|SSHAAFDLAT|I[P[FNDG|Y[SP|LF
XTH26 . oo vvvie e MGGCHLCFLFLCLSSAMVVVS|GSSSMNNNLP I|I|AFEDG|Y|[TP|LF
XTH36 oot i et e e e e e e e e e e MADPVLHPDTTNP|LHHHOQ[T|QP|LKE[IAIDY
XTH42 . .MALIWQLNLLFSPLIIICLLSNVVSSRTRPFTAPTVTPL|T[NSFPR[VP|IDPAF|SNAF
XTH43 . .ot iieeee MGLGGGLVTFFLCLLFFAAP|SASS|IINLLP I|I[P|F[DEG|YAPLE
XTH45 MDHNNTLRRFGEIIPKTHRNHNFLLSLFLFFFFFFFFF[F|SSHAAFDLAT|IPFNDG|Y[SP|LF
XTH58 . .o vviiii MGGCHVCFLFLCLSSAMVVVS|GSSSMNNNLP I|IJAFEDG[Y|TP|LE
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2UWA GP[OHORVIDQ . G. S[LTIWLD|ST K[S|I NR[Y] AN oS V|1 T S[FY LPNN
TmNXG1 GPQHQRVDQ.G.S[LTIWLDST K|S|INR[Y AN oS V|I T S|FY LENN
XTHS8 GP[QHQA[LIDNNN . AL T I[WLDRT K|S|VRP[F| AlS HP V|I TA[F Y LENN
XTH9 GPP|QHQR[LEEQG. . TIL S I|W/LD|SN| K|S[LHS[Y AR oP VIITTILY LENN
XTH20 G[P|QHQR|I[EQN. . ALTI[WLDRT K|S[VAP[F INE] oP VIITAF Y LENN
XTH23  GP[QHQR[LDQSG. S|[LTIWLD|SY K[S|IRP|Y| (A oS Jee]. LENN
XTH37  GP[QHQALDNNN.ALTIWLDRT K|S|VRP[F| AlS HP V|I TA[F Y LENN
XTH49  GP[QHQA[LDNNN.A[LTIWLDRT K|S|VRPJF| AlS HP V|I TA[F Y LENN
XTH50 B 0 N S N K|S[VAP[F AlS oP V|I TA[F Y LENN
XTH53  G[P|QHQR|LDQSG . S[LTI[WLD|SY K|S|[IRP[Y AR [oF] Jel]. - LENN
XTH7 T|P[EJAC S|HICPNSNT|I T L|T|F D|HR| R|T|T TR[F S|L P K| LINFNLYLES|L
XTH12  GA[SNIKLLANGTMATLALDKL V|SIK S S|Y (A PA V[V VA[F Y LENA
XTH13  GDNNLV|IHRDGKT|[VHL|S|LDER| V|S[HD L|Y AlS PA V|V VA[F Y MEN|G
XTH16  GD|S|NVV[RISDDGNG[VNL|LLDREF I|s|s sMY AN PS ICVAF Y TEN|G
XTH26  GDNNLI|IHNDGKL[VHLT|LD|QG] V|SHEL[Y AK] PA V|V VA[F Y MEN|G
XTH36 T|PEACSHCPNSNT|ITL|T|FDHR| RT|T TR[F S|L P K| LINFNIL Y LEs|L
XTH42  GA[SNVKLLANGTMATLALDKL V|S|K S S|Y] AR P A VVVAF Y LENA
XTH43  GDNINLV|IHRDGKT|[VHL|S|LDER V|S[HD L|Y AlS PA V|V VA[F Y MEN|G
XTH45  GD[SINVVRSDDGNG|VNL[LILDRF I|S|SSMY AN PS IlICVA[FY TENG
XTH58  GDNNLI|IHNDGKL[VHLT|LDIQR| V|SIHE L[Y| K] P A NIG
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2UWA QD YPGK I P[GK[P[Y|T SlepyYN.II MR I HL WP T|O
TmNXG1 |QDYPGK IP|GK[P|Y|T S|GDYN.II MR I HLWi@P T|O
XTHS8 EAHPGF TF|GKPY|T S|GDG.TII MK F HLWi@P T/K|
XTH9 ODHPGN TPDKP[YV T|GD.GNIV MR F H L W) P T|Q
XTH20 |[EAHPGF TF|GKP[Y|T S|GDG.QII MK F HLWjg@)P T/K|
XTH23 |QDYPGD I PDK|Q|Y[V] S|GDKNNVI M 0
XTH37 [EAHPGF T F|GK|P[Y|T S|GDG.TII MK F HL WP T/K
XTH49 [EAHPGF T F|GK|P[Y|T S|GDG.TII MK F HL WP T/K
XTH50 [EAHPGF TF|GKPY|T S|GDG.QII MK F HLWi@P T/K|
XTH53 [QDYPGD I P|GK|Q|Y[V] S|GDKNNV I MR F H L W) P T|Q
XTH7 El. GEKS DR|. .|.|T|T NIGNK . . . .[. .]9K|I HH L Gj3@A S|D
XTH12 [DKFPHN D KR N|D[W|V] SjvsT. ... EKFE YF W)gsP T|K|
XTH13 [DMFQNN IRGKD[WR S|TSIT.... ERYGLW|3P AE
XTH16 [DVFEKT L A|G K|P[W[R| SITHR. ... ERYRLW|3P T|K|
XTH26 [DMFKKN I R|GRD|WR| S|TNT. ... ERYDLWA@IP S|Q
XTH36 [E|. GEKS DR|. .|.|T|T N|GNK. . . .|. .J3K|I HH L G}3s]A S|D
XTH42 [DKFPHN D KR N|D[W|V] SjvsT. ... EKE YF WjgslP T|K|
XTH43 [DMFQNN IRGKD[WR STSI.... ERYGLW|P AE
XTH45 [DVFEKT L A|G K|P[W[R| SITHR. ... ERYRLW)3P T|K|
XTH58 [DMFKKN I R|GRDWR| SITNT. ... ERYD L8P S|O
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PSEI[IF|[FVDDVP IRRYPRKSDA . . T[F P|L[R P L|W[VF4G WAT|EN[GKYKAD[YR
PSEI|IF|[FVDDVP IRRYPRKSDA. . T|F P|LRP LiWVp4G WAT[EN|GKYKAD|YR
2 R O e . E|I|I P MWVP{G| WAT[ED|GKYKAD|YR
PSET|IF[F|VDDVP IRRYPRKGDA . . T|Y P[NRP MY[V}G WAT|[ED|GKYKAN|Y K
PKEI|IF[F|VDDVPIRRYPRKSAE . . T|F PMRP MWLMG WAT|[ED|GKYKAD|Y R
PTDI|IF|LVDDVP IRNYPRKNDA. . T|F PERAMYVp4G WAT[EN|GKYKAD|Y K
123 G TR D O O O I O E|I|I P MW|V}{G WAT|ED|GKYKAD[YR
12 G TR R e B N B E|I|I P MW[VR4G WAT[ED|GKYKAD|YR
PKEI[IF[FVDDVP IRRYPRKSAE. . T|F P[MRP MW[L}G WAT[ED|GKYKAD|YR
PTDIIFLVDDVP IRNYPRKNDA . . T|[FPIERAMY[VMG WAT[EN|GKYKAD|Y K
YDVIEWL|IDGKVVRREEKKEGKG . .|FP|QKPMFLMA IDN|GRWAGKYD|GS
SYHT|VF|LVDNIPVREF IH. .. .GSV[FP[SKP MS|[V}A WATHG|GKYP VD|Y K
DSQI|IF|Y[VDNVP IRE IK[RTESMGGD|FP|S|[KP MT|LE4A WAT|ING[GKYRV|N[YK
AKNV|VE[Y|ID[E[VP IREVLRSAEMGAD|Y P|S[K P MS|LpA WAT|SG|GKYKVN|YK
DSKI|IF|Y|IDNVP IREVKRTESMGGD|FP|S|[KP MT|LE4A WAT|DG|GKYRVN|YK
CDVIEWL|IDGKVVRREEKKEGKG . .|[FP|QKP MFLMA IANGMWAGKYD(GS
SYHT|VE|LVDNIIPVREF I|H. .. .GTV[FP|SKPMSVh4A WATHG|GKYP VDY K
DSQI|IF|Y[VDNVP IR[E IK[RTESMGGD|FP|S|[KP MT|LE4A WATING|GKYRVN|Y K
AKNV|VE|Y|ID[E[VP IREVLRSAEMGAD|Y P|S[K P MS|LpA WAT|SGIGKYKV|N[YK
DS..l..|.l. ... KIIEVKRTESMGGD|FP|SKPMTL}A WATDG|GKYRVN[YK
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2UWA Y] GKY[EDFK[LJG[SCTVIEAA.SSCNPAS|V. . ... .... [Slp. .YGQLS|oQQVARMEWVQK
TmNXGl Y GK|Y[EDFK|L|G[SCTVIEAA.SSCNPAS|V. . ... .... S[P. .YGQLSIQQQVARMEWVQK
XTHS V| AR[Y|TNFKAISIGCSAYAS . RWCHPV|SA. . . ... ... S[PYRSGG|LTRQQYWAMRWVQR
XTH9 Y GR|Y[KNFK|L|QGCTIINESPSSCKPP[SA. . . .. .... SPSGYGS|LSILOQTSAMOWVQON
XTH20 VY AR[Y|TNFKAISGCTAYAP .RWCHAV|SA. . . ... ... S|P YRSGE|LS[RQQY SAMRWVQM
XTH23 v GR|Y[KDFK|L|QGCTT|IQSS .SSCQPPISP. . ... .... S[PPGYNS|LSPQQYNAMQOWVQON
XTH37 V. AR[Y|TNFKASIGCSAYAS . RWCHPV|SA. .. ... ... S[PYRSGG|LTRQQYWAMRWVQR
XTH49 v AR[Y|TNFKASIGCSAYAS . RWCHPV|SA. . . ... ... S[PYRSGG|LTRQQYWAMRWVQR
XTH50 Vv, AR[Y|TNFKASGCTAYAP .RWCHAV|SA. . . ... ... S[PYRSGG|LSRQQ|YSAMRWVQT
XTH53 Y GR|Y[KDFK|L|QGCTT|IQSS .SSCQPPISP. . ... .... S[PPGYNS|LSPQQYNAMOWVQN
XTH7 D CLIYKDIHNVPITSTAVK. . ...... Y P B P JRY O S PR PO P
XTH12 V. VS[F|SEMQILJAIGCTSIDPLACSKSTP|S|S. . . .GVDPVNGPQF TK|LS[PQOMAALDWARK
XTH13 v AE[F|SDLVLHGCAVDPIEH.EAKCD|. . . ... NAQT|SKAVPTG[VTPAIQRIKMENFRK
XTH16 v AE[FKDLVLKGCSVDPIEESTVAGR|SICSDQHADLEAQDYAAV TPRRRLAMRRFRQ
XTH26 Y AE[F|SNFVMHGCGVDPIDENVAMCN|. . . ... NAQN|SKAN. . .|TIPKHKIKMENFRN
XTH36 D CLIYKDIHVP[TSTAVK. .. ..... Y P B PO JRY N S PR PO P
XTH42 Y VS[F|SEMQIL|IT|GCTSDPPLACSKSTP|S|S. .. .GVDPVNGPQF TK|LSPQQLAALDWARK
XTH43 v AE[F|SDLVLHGCAVDPIEH.EAKCD|. . . ... NAQT|SKAVPTG[VTPAIQRIKMENFRK
XTH45 V. AE[FKDLVLK|GCSVDPIEESTVAGR|SICSDQHADLEAQDYAAV TPRRRLAMRRFRQ
XTH58 Y| AE[ESNFVMHGCGVDPIDENVAMCN. . . . .. NAQN|SKAN. . .[IIPKHKIKMENFRN
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2UWA NYMVYNY DD TR T LT P E e « v v v e e e e e e e e e e e et e e e et e
TmMNXGL NYMV|YNY CDD|P TIRDHT L TP EC|. v v v v e e e e e e e e e e e e e e e e e e e e e e e
XTHS HHMV|Y N Y C|QD[P K[RD|EHRLTPECWGKKKENNEKRMRSRGYVIVHIYASYFIILLLTVSSETF
XTH9 HY[L[V[Y Y ¥ ClHD|P KR D|H T LT P EC| e « v v v e v e et e et e et e e e e e e e e e e e e e ee s
XTH20  YHMV[YNY CIQDISKRDHRLTIPECINS « v v v v v e v e e e e e e et e e e e e e e e et e e e e e a s
XTH23  NY|LV[YD Y CRDP TRDIH T LT P EC. « v v v e e e e e e e e e e e e e e e e e e e e et e e e e
XTH37  HHMV[YNYC[QDPKRDHRLTPECWGKKKENNEKRMRSRGYVIVHIYASYFIILLLTVSSETF
XTH49  HHMV[YN Y CIQDPKRDHERLTPECING « v v v v e e e e e e e e e e e e e et e e e e e e et
XTH50  YHMV|YNY C|QDISKRDHRLTPECHS &« v v v v e v e et e e e e et e et e et et e e e e e ee s
XTH53  NY[L[V|YD Y ClRID P N R D[ TLT[PEC|e « o v v e v e e e e e e e e e e e e e et e et et et e eeeee
XTH7 B P
XTH12  KLMF[Y S Y CTDKNR|Y[KVMPP ECH « o v v ot e e e e e e e e e e e e e e e e e e et e e a s
XTH13  KHMT|Y S YC]YDKVR|Y[KVPPITECVINPQEAERLRKFDPVTFGGGRRRHG. . . KRHYRSRGSQ
XTH16 RYMY|[YSYC[YDITLRYPNPLPECDIIPSEKQRFKETGRLKFGGSHRRQSRRKGRTTTPVDDT
XTH26  NHMT[YSYC[YDRAR|Y|QVPPPECVISLQEAEALRKLDPATFGGGRRHRGGGKRRHHQSKGRK
b1 1 I O
XTH42  KLMF[Y S Y CTDKNR|Y[KVMPP ECH « v v v v v e e v et e e e e et e e e e e e e e e et e a s
XTH43  KHMT[Y S YC]YDKVR|Y[KVPPITEC[LINPQEAERLRKFDPVTFGGGRRRHG. . . KRHYRSRGSQ
XTH45 RYMY|[YSYC]YDITLRY[PNPLPECDIIPSEKQRFKETGRLKFGGSHRRQSRRKGRTTTPVDDT
XTH58 NHMT|YSYC]YDRARYQVPPPECVISLQEAEALRKLDPATFGDGRRHRGGGKRRHHQSKGRK
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2UWA
2UWA . e
TINXGL . ..o
XTHS
XTH9
XTH20
XTH23
XTH37
XTHA9 . vttt
XTH50
XTH53
XTH7
XTH12

XTH13 AEEAAAF
XTH16 DQGDM. . .
XTH26 AEDASF...........
XTH36
XTH42
XTHA43
XTHA45 DQGDM. ... ... . ...
XTH58 AEDASF...........

Supplementary Files 6 The multiple alignment of amino acid sequences among 58
AhXTHs in peanut and 2UWA

Amino acid sequences from 58 AhXTHs in peanut were aligned using
TmNXGI1(2UWA) as a referent sequence by MEGA X, and their secondary structures
were predicted using ESPript. The conserved residues were shown in blue frames.





