
                                                                                                                        ::   :     :*    :    : 
  Ta16.9-CI --------------------------MSIVRRT-------------------------------NVFDPFA-DLWADP-FDTFRSIVPAISGG---GSETAAFANARMDWKETPEAHVFKADLP-GVKKEEVKVE    72

--------------------------MDYYYPMEEEEEVHERPRFRR---------------PVHPWQWHHWQNLLGLLSSSSPSPATAAAAQR----------CSHVSWEETAAAHLYSASLP-GVRKEEIRVE    83
  Zm17.2-CV --------------------------MDYSYPME-----EQHSGFR-------------------QWQW-QWR--LFSLLSSQPELLPPPRPA------------NHVRWEETAAAHLFSASLP-GVRKEEIRVE    69
  Vv15.7-CV --------------------------MD----------------FS-------------------PFQPSSWH---FLFTS---PLLVSYHFTP----------DNYVHWTETPESHIYSANLP-GVRKEEIRVE    57
  Hv17.1-CV --------------------------MD--YPMQ---EVQQHPGFR----------------AVHPWQWWQWQ--LSVLASSSSPPAPSTRPP------------NHVSWDETGAAHIYSADLP-GVKKEEIRVE    73
  At15.4-CV --------------------------MD----------------FQ-------------------TIQVMPWE---YVLAS---QSLNNYQ-------------ENHVRWSQSPDSHTFSVDLP-GLRKEEIKVE    54
Os17.9B-CIX --------------------------MSLVK----------------------------------LFDTLAFDAWN--PFSIFGTTVAADAWL---ASDTSAFANTYIESRETAEAYVFRADLPAGVKKEEVRVE    70
  Sb17.4-CIX --------------------------MSLVR----------------------------------LLDTLALDSWVRNPFSIFGTAVAADAWL---ASDTSAFANTYIESRDTAGAYVFSAALPPGVRKEEVTVE    72
  So17.4-CIX --------------------------MSLVR----------------------------------LMDTLALDSWVRNPFSIFGTAVAADAWL---ASDTSAFANTYIESRDTAGAYVFSAALPPGVKKEEVTVE    72
  Zm17.4-CIX --------------------------MSLVR----------------------------------LLDTLALDSWVRNPFTIFGTAVAADAWL---ASDTSAFANTHIESRDTAAAYVFSAALPPGVKKEEVTVE    72
  Cd16.6-CIX --------------------------MSLVR----------------------------------LFDTLALDTWK-NPFSIFGTPLSADAWL---ASDTSAFANTYIESRETASAYVFSAALPPGVKKEEVRVE    71

--------------------------MSLVRSG-------------------------------NVLDPMSVDFWAD--ADPFG-AVRSLA------ERCPVLTNVRVDWKETPTAHVFTADLP-GVRKDQAKVE    68
  Zm16.6-CVIII --------------------------MSPASSS----------------------------------NPLSLDFWASS-ADPFG-VVRPLA------EQCPVLTNVRVDWKETPEAHVFRADLP-GVRKEAAKVE    66
  So16.5-CVIII --------------------------MSLVRSS-------------------------------NVFDPLSLDFWTS--ADPFG-VVRPLA------EQCPVLTNVRVDWKETPEAHVFRADLP-GVKKEAAKVE    68

--------------------------MSMITSMLGRK-----QNAQQKGGGGGGR---TGGGGGGEIEPVSVDIMEPFMDAISLTAFAAAPSAA-AAAAGVP-STASMDWKETAAAHVFMADMP-GVRREEVRVE    98
  Ta20.1-CX --------------------------MSMISSMLGRKQPPPQPQPQQHAAGHRANGHGHGGGGDEVMEPVSIDILEPFMEAISLTAFGGG--GC-RPALGLPFSTASMDWKETPTAHVFMADVP-GLRREEVKVE   105
  Hv19.3-CX --------------------------MSMISNMLGRRQPPP-PH-QQQPAGHKTN--GHGGGG-EVVEPVSIDILEPFMEAISLKAFGG-------PALGLPFSTASMDWKETPTAHVFMADVP-GLRREEVKVE    96
  Ps19.8-CX --------------------------MSMISSMLGRRQPPAQQQPQQQAADHKAN--GHGGGGGEAVEPVSIDILEPFMEAISLTAFGAG--G--GPALGMPFSTASMDWKETPTAHVFMADVP-GLRREEVKVE   102
 Os21.8-ER -----------------------MAAVAEREVLGMVAAVAAMVVMMAP-PAAALV-----PYG---YGYML--DDPFRVLEQSPLRPAGGVAAAAAAGEPAAVALARCDWKETPEAHVVTVDVP-GVRRGDVRVE   100
  Vv21.3-ER --------------------------MAKPSIIPISLFLAAMAAVLIPIPAEGLM-----PYTRNLWDMVLPFDDPFRILEHSPITVPKGLET---------IALARSDWKETTSAHIITLDVP-GMKKEDIKIE    94

------------------------------------------------------------------MSLVLSRMLLDRFFPGAGGVVAGEARP-------------PMDWRETPVAHVFEMDLP-GLAKDQVAVE    55
  Vv16.4-CIX ------------------------------------------------------------------MSMLS------SLFENLG--IASSGYV-------------HMDWKETPQAHIFQVDLP-GLTKNEVKLE    47
  Pt17.6-CIX ------------------------------------------------------------------MSLLHSLLNQNSLFDPFRGFLIENSET-------------QMDWKETPHAHVFEIDLP-GLTKEDVKIE    55

MPPRRG-IEVRQAVGDG---AAPRWRMSLLENTFSSFLQSIGGGVAADGAAARAVFGEGSLFSPFLFGKFFDPADAFPLWEFEPEVLLAALRRG---------ARTTVDWAETDSEYYLRADIP-GGRKCDVEVS   121
  Vv22.4-CVI MTSSK---QLEVQSEDR---TPQKWCVSLREDKFEAFLSQGN-------PTVRKVFGDGSLFSPFLFRKFFDPSDAFPLWEFESDVLLSHLRSS---------GQTTVDWLQTDKDYVLKAELP-GVGKNSVQVY   112
  At21.7-CVI MTSSSGSLKLEIHTDDK---TPGKWSVPLGDDVFRRFLSGGG-------GSEKAVFGEGSLFSPFLFGKYFDPSDAFPLWEFEAEVLLASLRSL---------GQCRVDWSQTDQAYVLKSDIP-VVGKNNVQVY   115
  Zm21.9-CVI MPGRRA-IDVRLLPGGGDAAAAPKWRMSLLENTFSGFLQGAG----AD-TAARAVFAEGSLFCPFLFGNFFDPADPFPLWEFESDVLLAALRRGN--------ARTTVDWAETDCEYYLRADVP-GGRRCDVEVS   120

   ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.....

                : :                                                           *          * : :*:                                                
VEDG-NVLVVSGERTK--------------EKEDKND--KWHRVERSSGKFVRRFRLLEDAKVEE--VKAGLE----NGVLTVTVPKAEVK----------KPE--VKAIQISG---------------------   151
VEDA-MYLVIRTELDDGGDG--------------------DGGGGGGRRSFARKFRLPAMVDADG--ISAEYT----HGVLRVTVPRLHTRAR--------------PVVNLAGGGGGGGGPACDPVARAA----   173
VEDA-RYLVIRTELDAG-TG--------------------TGGAVADARSFDRKFRLPGMVDVDG--ISAAYT----HGVLTVKVPRMHTRAR--------------PVVDILGAG---AGPASDHAARAA----   155
LEDS-RYLIIRTEAIDES--------------------------TKPAKSFMRKFRLPDMIDIDG--ISAGYE----DGVLTVTVPRSFVRRG--------------FYIDPGDLP-----EQLELLARAA----   136
IEDG-RYLVVRTELDAG-----------------------DAEVHGRRGGFARKFRLPGMVDADG--ITAEYA----HGVLTVTVPRMHNRAR--------------PMVNLIGSG-----PACDPVARAA----   155
IEDS-IYLIIRTEATPMSP------------------------PDQPLKTFKRKFRLPESIDMIG--ISAGYE----DGVLTVIVPKRIMTR---------------RLIDPSDVP-----ESLQLLARAA----   134
VDEG-NVLVITGERSVRR------------EEKG-QR---SHHIERSCATFFGRFHLPDDAVVDL--VRASMD----GGMLTVTVPKVVTDKQPAIAAAAPVPAVVAPAVEAKAIEASP----------------   166
VDEG-NVLVITGQRSVSR------------EERVGDR---WHHVERCCASFLGRFHLPEDAAVDG--VRAAMD----AGMLTVTVPKVGAA----AAAIAEKPN-EVPAAVEAADGGPAC---------------   165
VDEG-NVLVITGERSVSR------------EERVGDR---WHHVERCCASFLGRFHLPDDAAVNG--VRAAMD----AGMLTVTVPKVGASR--DCGGGGEKPN-EGPAPLVS---GPACC--------------   165
LDEG-NVLVIAGERSVCR------------QERS-DG---CHHIERSRATFLARFHLPEDAAVDG--VRAALD----AGRLTVTVPKVGAA---AAAIVPEKPAADAPALAPVPVEAGPC---------------   166
VDED-NVLEITGERSVRR------------EEKG-DK---WHHIERSSATFLGRFHLPEDAVVDG--VRAAMD----GGMLTVTVPKVGAA--------AEMPE--AKAAIEA---GP-----------------   153
VEDG-GVLVISGERAREE------------DVDGKNDE-RWHHVERSSGKFQRRFRLPRGARVDQ--VSASMD----NGVLTVTVPKEETK----------KPQ--LKAIPISG---------------------   150
VEDG-NVLVISGERAREE------------EEAGKDEAWRWRLVERSSGRFQRRFRLPRGARLDQ--VHASME----NGVLTVTVPKEEAK----------KPQ--VRAVEISG---------------------   149
VEDG-NVLVISGERAR--------------EEAGKDE--KWRLVERSCGRFQRRFRLPRGAKLDQ--VRASMD----NGVLTVTVPKEEVK----------KPQ--VRAVEISG---------------------   147
VEEE-KVLRISGQRARAA------------EEKG-ER---WHRVERSSERFVRTVRLPPNANTDG--VHAALD----NGVLTITIPKDNDR----------KPH--ARIIPITN---------------------   177
VEQE-RVLRISGQRARAA------------EDKG-DR---WHRVERSAEKFVRTVRLPPNADVDGGGVHAALD----NGVLTITIPKDDGK----------KAY--GRIIPITN---------------------   186
VEQE-RVLRISGQRARAA------------EDKG-DR---WHRVERSAEKFVRTVRLPPNADVDGGGVHAALD----NGVLTITIPKDDGK----------KAY--GRIIPITN---------------------   177
VEQE-RVLRISGQRARRA------------EDKG-DR---WHRVERSAEKFVRTVRLPPNADVDGGGVHAALD----NGVLTITIPKDDGK----------KAY--GRNIPITN---------------------   183
VDEASRVLRVSGERRRAGA---------AEEEEGERDGVRWHRAERAAGRFWRRFRMPPGADVGRV--AARLD----DGVLTVTVPKVPGH----------RGREPR-VVAIDGAGAGDMEAEVVKASKAEM---   206
IEEN-RVLRISGER----------------TAEGEAEGEKWHRSERATGKFWRQFRLPANADLDRI--KAHLE----NGVLRITIPKLAED----------RKKQAK-VVNIAEETN---SGEDVMATKSEM---   189
VVDG-HILRVRAGGEHEDANNAAKAGKASGEEEEENDGVRWHCRERAAG--RRR-------AADEA--SARMA----DGVLTVTVPKRKGK----------KRHAGN--GKAAGDD----------KPVCCRFWP   152
VHQG-RVLHISGC-REEEP-------------EEKGE--KWHCRERSCGSFSRQFRLPEDAKVEEI--KASMH----DGVLIVTVPKDEAL----------MKHSQKNMVEISGDD-EAHAPKGLGRFVCCKA--   146
VHEG-TVLQISTAERKEEA-------------EEKGD--KWHCKERSRGGFSRRFRLPENAKLDEI--KASMH----DGVLVVTVPKDELK----------TKPKNK-AVEISGDDGEKHVSRGLGRFVCCKA--   155
GDDAMRVVDVSGLWRAAPPP-------------PPPDGRDWRAGRWWEHGFVRRVELPEDADWRK--VEAFFD--DGEGLLEIKVPKSGDA---------------HQAAAATA---------------------   203
VE-NGKVVEISGLWRHQK---------------EPKT-KEWRSGHWWEHGYVRRLELPENADWRR--IEASVK---DEIYLEIRIPKCDIP---------------HGKEEGAEDSE------------------   192
VDINGRVMEISGQWNSNK---------------KAATNSDWRSGRWWEHGYVRRLELPSDADAKY--SEAFLSNNDDYSFLEIRIPKINSK---------------NKF--------------------------   192
G-DAMKVIDICGLWRA-----------------PAADGRDWRCGRWWEHGFVRRVELPEDAEWRK--VEAHFD--DCEGALEIKVPKTADD---------------DDAHHATA---------------------   197
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Supplemental Figure 1.  Amino acid sequence alignment of recent and new subfamilies. The amino acid sequences of sHsps were aligned with wheat Hsp16.9-CI by ClustalX1.83. The 
predicted β-strands depicted by thick lines above the alignment are based on their position in known structure of  wheat Hsp16.9 [van Montfort RL, Basha E, Friedrich KL, Slingsby C, 
Vierling E: Crystal structure and assembly of a eukaryotic small heat shock protein. Nat Struct Biol 2001, 8(12):1025-1030]. Black box in the consensus region I and β10-strand depicts
unconserved regions in CVI and CIX subfamilies. The accession numbers of sHsps are given in Fig. 2.
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