Fig. S1

Sequence Logo
1. AtumOBP1

. AtumOBP18

AtumOBP2
AtumOBP3
AtumOBP20
AtumOBP4
AtumOBP12
AtumOBP13
AtumOBP7
AtumOBP9
AtumOBP8

. AtumOBP11
AtumOBP6
AtumOBP21
. AtumOBP22
. AtumOBP26
. AtumOBP27
. AtumOBP28
. AtumOBP19
. AtumOBP5

Sequence Logo
1. AtumOBP1

. AtumOBP18

AtumOBP2
AtumOBP3
AtumOBP20
AtumOBP4
AtumOBP12

. AtumOBP13

AtumOBP7
AtumOBP9
AtumOBP8
AtumOBP11
AtumOBP6
AtumOBP21
AtumOBP22
AtumOBP26
. AtumOBP27
. AtumOBP28
. AtumOBP19
. AtumOBP5

0 2 3 @ 5 & n & EY 100 ) 1

U NP =y S = S <1~ ER = B €2 = e - PEis LKCEEch s sNERO £, Poe
VSREFVENFMNKL--QEVGE CNATDDDVAALIAHTM-PESHN--GKEMIL NVAFHLQKPDETPDKEGS

~155 ISKEFVEKFMNKM--QEIGAK@ATET———————————— GASNDDIAELIAHKV-PGSHE--GKEMIYWFEKAFQVOGEDESPNLDGA

MG MMS SRl ————— —— —— KEBRFVS TRVETVME SHT VLA VAANAT SKGVIEQEVNQV-~KDIGGK@LGET -~ e e — NAKPDDIGALLSHKI-PDSHE--GKELLFEIHKGFNFONADESLNGQGA
ISEEFIEDFLNQV--QPVAQREMEET-——————————— NAGEDDLGALISHEI-PPTHE--GKEMLFMIYKHFNLOKEDETANR IGA

VILSDQLKNSL--KKIATDEQEKA-——————————— GASASDIQALKNKRL-PQTET--GLEMLEMVFNKVK IMN-NEQFDKDGL

QEDPAAIQKKL--LEYRDQWLTET-----——————- GANKDVVTKADTGLFDDNDKK - - LOMFAQEF YKKQG Y IGDDEAFK SDVV

QEDQAALQQKL--LEYRDQWLTET---—-—-——————- GANKDVVIKADNGEFDDNDQK - - LK@F AKMEF YQKOG Y INDDES LK TDVV

QQOPTPEQQAQOELTI--LKYRDTM@IOET-——————————— GVNPELIVKADNGEF TDNDEK - - LOMF TK@F YOKAGF INEK@DI LLDVI

EEMRELA--EKLHS T@VTKT-——————————— GVSEDLITGAINGDF-SADEK--F MAEAGCI SED@VVDVETT

EEMRELT--EKLHS TV TKT-——————————— GVSEDLITGAINGDF-SADEK--F MAEAGCFSEDDLMDVERS

KLELESLPDKTKDYI--VNLRDT@TDES-—-—-—-—-—-—-————— GVESALIDAAKQGQI-SDDEN--L LTESSLMDDKEOINTTVL

TIELPPELLDYI--NTLHVKEILAST GKSEELHSQYDVK---TNTPD--M MVESRWMDEDETINYNF I

AMTEAQIKATG--KLLRNT@® KTTDEIIEGMHQGNW-DMDRT--GMI FSSTKVLNKDNTENYDSA
ITTVFQTNDPRAN--LEYQNGEQSDT-------——--- GVTQEQITALEPNG--EVTED--INMYFKEIFMRSGLFDENE@IIQVENI
ITTVFQPNDPRAN——LQYQNYEQTNA ———————————— GVTQQQITTIEPDG--EVSEE--INMYFREIFTQSGFLDESE@SVVVENF
LPHRPPPGFPLNLLNKEVIN NDIT GANLSELENLKGAKV-DVSES--LLELFKEVGEESNILNEDETVNLEEL

PPPPIPPFIALLDGEEGVA GVKQSELEAIKPFEENKVSEN--VQEFFKEMAEKRKMLNEDESINIDEF
LVAPFINSN--ESVTN IETL BISKETFLE--———-—— GSGED--THELIKEIAEQTEILNQNENVNVDSI

M-RVMI TIRIVOOKNCRSLHP DRIEKEHCRVIAE T LLIVIASE Y-INALDCGIRRGTDEAL--HQVMS SHEKSKEQSNET-NEDVS—--ET[ FONFGMMDSEESFDHEKF

KSKVCEIPETAPQKI--ESVINE@ODEIKIAILSEALEALSITEHKNSRAKRSAF-SRDEKRIAGELLOMVYRKMKAVNEKEFPTTEGL

C1 C2Cs3

10 150 160 Y 180 1% 20 20 20 7

ol mme L ESE Eva. . Bl _,9E0<‘LKC§AQQUK___ ”A:L?fgégkc béhkkOFC FEssrosS o omMiruge . o e
IASLEPLKADDPEM**HAK*f*fVLKIFMT GQK TLEGKAAGLSADMFEV
INSLAPLEAEDADL--YGK----AKTIFETEISN KEEGTKMGLGPDMFETI
LKMLDPLKEDDPEA--YEK----LRNIAITEGAK FDEAKANGFSSDMFEI

LKSLDPLRKEDPEA--YRK----FVRLFVH FENAQEMGLGDVMQF

VMAATPLLKGDIMK--LRK----LKDLADFI@DQQ YKHGRDYGLKIPTSM

——————— EARLPSGANKEE----SLAT IRK@QA=--———-----—— C FEYIRQQAIAAAQAAQVAAAEAAKK DB SA
——————— EARIPASANKEE--—--SLAVIRKEEA---———---———— FSYTIRQQATAAAQAAQ TAAAAQG TAGE PSE
——————— EAKIPEGADKQK----ALAVIELMKK---—-——-----—— FLETRKAAAAAGQQ

——————— IGVFSENV-RAR----AEIVIRK@AK---------—-—-—- YETDPSIGEVV
——————— IGVFSENI-RAK----ADVVIRK@AK---------—-—-—— YEADPSIGFVFEF
——————— DDLLPEDV-RMN----VKATLES L==———=—cc=——= FREQLVYTI
IHEFELFDKDLPDL--RDI----MVNAVNQ De——=—e e HKAYNENY@IYEADQETWFLA
MAQ----IKSLPEGR-KEP----ARICMEQ DA IYDCNPANYLLP
———————————————— RENPF —~-MLONT DE DI ==~ ome e it

———————————————— KLNPF--MSNIDYN@LO-----—-—-—-=-—-———

——————— NOLPKSRHLRKD----MEEKLNE@IK------—-—-—-—-—-—— KPPSRN
——————— NKRPKPPKVNEE----FEKKIEE@®IK----————-—-—-———— H

——————— RLDNPPPG--------CEEKLKK] K————————————— C SLSVVQARG
IDNL---LKTAETRELKDF----LQODSANE AKKAKSNCEDWPIADFPFKY

QDS QQIDK
——————— VKLYTEGITQKEYILATLQSVSTE VDAHKKHLTTPQAIEQEG KT@DIAYDIFD@VSEKIGEYCGQTP

C4 Cs Cs


lixia
打字機
Fig. S1


Fig. S2

10 20 30 40 50 60 70 80

Sequence Logo %:l M MNKEY, ;§§EA&Y£~$QS§’QZ§%§$iYL:EEEEI%E%E?&Q%HgMAMﬁcgggege;{%l?fgﬁﬁéggkgggggH ~EDek Fé«léﬁléﬁ(lﬁlégggg%ﬁg}%ﬁg]rgg

1
2
3
4
5.
6
7
8

. AtumOBP10
. AtumOBP14
. AtumOBP15
. AtumOBP16

AtumOBP24

. AtumOBP17
. AtumOBP23
. AtumOBP29

AtumOBP10
AtumOBP14
AtumOBP15
AtumOBP16
AtumOBP24
AtumOBP17
AtumOBP23

M--ANKSV-——-—-—-—- VEVLALL---TVGVFSVEIPSDLQEFIDDIRBID---TEMIKKSGIT-DEDHTKYDIK--—--— NKDPK--MMEYMK@LMMESKWMSPSEEIEY
MIKYE-————- IFIFAAVLSGSIARIIQRTTEEERAEFRVVHK———NCQGNPVTFADESFIDNLFEGVF——PEDYQ——VKVHLVGMHKGLKMMTPDGKLDV
MYFIV—-—————-— SLSNILISIHCKFQAIKGTTDEERAEYNVVHK———ACQDDPKTFADEGLVQKLFEGIF——TEDQQ——LKVHMVCMYKGFHLMKHNGKLNR
MTQIVEMCSPLIILFATL———SSALIMKDTLDDERLAYIVFHR———MCQEDPKTQIDEHIYQRMLHGMF——SNDEK——LKTHMVCIYKKFNVLDVDGRLNK
MNKYA—-————— VLVFALVLAYATAELIKPITDAEKQALKNARIE ---KEOADPATAVEKGAMKLIHEGKA--AEVKN--LKPHIILEVAKVNKIINEDEKLNV
BENR-—-—-————- FLILAV————TISYISANVVIDGKAKFRAVHR———ADQEDPKTSVPEEQIMRLFRGEW——IENEK——LKLHIVEMYKGLGVIDDDDIIDG

MKLINKTV-—--——— ALVITACTLINIVNSDQIQVPNSVKRTIYNALL———NCTTKDGRTISKEALDKIDPFHY——PEDVRKFLGEGYLCLMQKIGFQNDNGDLNP

NMRV-—————————— AVITVVCVCFVYAQDVGHVFLGSERDMANRHKMAMECIDE——VGIDKRIIEVVLKTTIFPKNDKK——YREFLACSYKKQGYQTAQGHIMM

C1 C3
sequence Logod] pyTicexlaryX, crepkeklee(Lvex sumBlavstak(Qupeseste, o GNeFu

SFIEDSAHPKI—KDLLMAAENQCRNIE—GADLAEKAYNFNYCMFEADPNNW ————————————————————————————————— FEV

DVIKGKWAKHA—NGEHLSKEQQCLVEK——SSPEETSWQFLKCQHNIRVALY ——————————————————————————————— GNY

DVLKRKWAEHA—SGPLLHKEDHCLVEK——STPEETSWELMKCQHNIGVSLY ——————————————————————————————— GR

KIIITKWEERV-FGEQLERKMYN@LVDT--SIQTETIWSWLKEMONKHGFSLF—-—-——-——————— - — — — — — — — — — — — ——————— MGQ

EFLKSKWAEHY—DAADLAKEEPCLVEK——DTPENTAAHLAKCQHEAVGSIL ——————————————————————————————— HHVHH

DILRKOWAEQY-SKEDYNKMLDELIAY--DTLIDTVWELRKEKQOQKAVNSIIEIETLWYDDKINKEGENTESTTIKLESRE TWKNCE

DVIRKRWVVVY—GEPEWEKERHCVVQK——SAPWETALELVKCQFVTSGIPE ———————————————————————————————— NAEN

1.
2.
3.
4.
5.
6.
7.
8.

AtumOBP29

NKIKEFTSSVYEDKKDLSEMDKMEAGMN-GTTHGDVAYNTMV@VMNKLK TLD

C4 Cs


lixia
打字機
Fig. S2


Fig. S3

Sequence LOgO MNKLzavyac zacAa ILVAAYL[)FHDA' FN(F)ILANPLEPCLD' S ,I)NAY' ’Hl |RA}§RQEQ<}AV' ’EDI KC SRl RKKKLCCAE’Z‘VII\/I
1“E**UA<***K/KA-I

1. AtumOBP25

2. TcasOBPSE NMANBAOQ 1 AVVTFHIAVINA -MTAAMERNBP L ENOMAANELVELESS ———A IPIHISRIDEDVTEW P - - FIRKKKINISARE |

3. CbowOBP25 M ECDT CENOMBAANDLEDVY SEF - - -THMS RISRRDDKIVEED -Eq@ 1 P P - RIAG R > IMSISIARI - T
4. DponOBP2 NN VT LYAVHLGAKNCHERYVO THMDEOBA TEN-MNAS SDFEDIFDTLDN T.L.P- KIRANEEEV N S D EREER R R 1 HIRK P Kilekel J.L

sequence Logo| K D) FE(CR LDeDON UK BB ¥ VKE2

1. AtumOBP25 ;2 'LDEACGMNPRDEEFTAIVKEK

2. TcasOBP5E LDKDENVIE AEFGEFVRKET

3. CbowOBP25 LDADEKPIPEQFEKYVEG I

4. DponOBP2 VSDDES PIMP E QISTYL KEA S ) o A
C4a Cs Cs P

Sequence LOQO 1 QIKDFKACOK{\I\PK%}%}é kpl | 1)«"\- = :JPZL)‘QEl D SN |

1. AtumOBP25 FKJIJRTQFRTRT\ND ————— LPPEIPPSFODE

2. TcasOBP5E [OBMEMMIO K AMARARDKIKRHNE---FLPPEPOFLNDE

3. CbowOBP25 KK\llsm QL RLRQGFD---KRSSESPEAEDE

4.DponOBP2 [eI@NX | AMERFQERAKKGKDLEFDOPPCHERIPPFE DDN R EiieNl


lixia
打字機
Fig. S3


Fig. 5S4

Sequence Logo

. AtumCSP1

. AtumCSP3
AtumCSP4

. AtumCSP7

. AtumCSP10
. AtumCSP5

. AtumCSP9

. AtumCSP12
AtumCSP13
. AtumCSP22
. AtumCSP11
. AtumCSP6

NN 2333323200 NOUTRWN—

N
PWONROOONOTRWN=O!

. AtumCSP2

Sequence Logo

. AtumCSP1
. AtumCSP3
. AtumCSP4
AtumCSP7
. AtumCSP10
AtumCSP5
. AtumCSP9
. AtumCSP12
AtumCSP13

NN 2323333 2O00NOUTRWN =

. AtumCSP2

\MK e XYEbe

MIS

NMK--FVVILLGL---VCA
MK--TIIVLVVA---IAA
NMK--ICIVLFGL---LAL
NMK--FCIVLFAL---VAL

MK --MNVLILAVGLTLLVG

e ,,\kf‘;‘i‘&.A‘gE‘
—RTFVLLYL———LSIYLHSGDGAAKRIVRQL

50 60

-VYAEE
IAYAQD-—-—-—--- KYTTKYDNIDLDQILK SDRLLNNYVN@LLDK
= KYTSKWDNIDLDQILKNDRLLNNY IDEVLEK

MK--VFVFLLVA---ISAV-—-————— LVYGRPDD------ QY TTKYDN IDLDQOTIEQ SDRLENNY I NI MDR
MR -SFLVVLLVL---VAG
MK --LVVVCLIV---VSV
ML -GKLVICLVI---AGV
BVRK--------- TVTMR--IAIVFLIV---VLA

MIKLIFYCTFAGI---LLSS

MKSVFVIALLAI---LSV
MS-FRSIILVAI---IPL

777777777 AYGSPDEKPKQPPKYTTKYDNVNVDEILKSDRLLKNYVNELVDK
LAE

% 100

kYL KgDNg»RLDHIL& ERLLﬁEYXBCQs&PE R

110 130

QKC\ .cpg 1§LKEK PAL‘

AEGKEDLKY IPDANE — ———
PDGEDLIAKHIPDALQ----—
PDGAELIMKVLPDALN---—
PDGSELARVLPDALE - -—--
PDGSELMRVLPEALD----—
SDGAELRVLPDSLR----
GK@TPDGOELMKVLPEALQ - ———

———————————————————————————————————— VVEKYNTKYDNVDLDDIIKSDRLLKNNVNE@LLEKGNFTPDGTELKNVLPD

KYTTKYDNIDYNEIISSERLLKNYVNELMER

KYTTKYDDIDLDETIIQNERILKKY ID@LLDR

MN-TLLVVSLCL---ATV--=-=-—-—--— VVARPED------ KYSSEYDHVNLDQILHSERLLONYLNEILDK
MK——FVLVFVSA———CFLG ——————— LSHSFPQE------ KYTNKYDNINLSSILSNDRLVNQY INEVLGK
R-FTLAICVIL---VAV-—-—-—-—-—-———— CANADD----—--=-=--- QVPQLNLDLILONDRLLT SYANMLLDK

.TERHIVLVFDSEMLKMNHLTLIVLVFTf*fLQA

[[@

MVRQ---------~-

1elsk(Surs

MN-KFVVILECV-—--LAT--—--——-=--- VVCQN--=--- KYASRLDQLN IDVILT SKRLLDNYLK[®
WK--SFVALIAV---CAF----———~- VAVTCDEL------ HYPENVNPEAYTQLEGNKRLLLANCD
VQFC--LLVCVFVA---ASVT-—--=--- LAVSAPQT --—--- GQHEPISDEATESTLNDRRYLQRQLK
MS--GWTVLVLL---ASVV-—---=-—- VATHS-=——————-—"—————————_ QALAGNSYVEKQLL

LK-NLLIVCLIL---SASK---—-——-——-—-—-

WK - IFLAVAVIV---CVAS—-—-——————

150

160

¢F§¥%kEL;ﬁMK BR=y RELbﬁKYD EG YE%KXE@ KenGe

-VISAQ---—--- LFEIQYDGIKLDDILKDEPLMEKYGDEILDV
—————————————— CDEEDLKQVNEILKDRTVVANLVNELMEQ

———————————— VQSVLEPNTNIDDLLADK SKADHLVAMALEK

C1

190 197

———TE.SK.NAAQKRIAERILSTLLLNY HDIWDELLA.YESDGIFLAKYQIPADYDYSILDL——A
---TNESKESEKQFAAVKKVLAHLIENK-REWYDELAAKMYBPEGNMKKMYYEQYKKEGLNL
---TEMSKESDKQKAGSRKIIHYLIDNK-RDLWNQLEAKYMK DGHMRKKYE SEAQREGIRL
-—--ND[@AKESEKQREGSKKVIRHLIQHK-RQAWIELEAMFIKNGLMRKRHEAELKEAGL
---NDEARKENEKQKEGTKKVIHYLIQHK-ROQAWNELEAKMFKNGVMRKRHEADLKAAGL
-—-TDE@SKESEKQKEGSKKVLRHLIKNK-RKWFDEL SAMYBPEGIMITKYREEFAKEGIIL
---TDEARKENEKQKEGAKKVLRFLVKNK -RPVFDEVAAKMFBPEK IMINKYRAEFEKEGITV
ALHTDESK@SDVQOKRG SKKIVRHLIDHK-PEWWK DLEAKMYBKEGTMKKKYEEE IKANKKE

- - -NDI@SKI
—— - TEMESKI

SEKQKVNSDKIVSFLIEKK-KDLWTELEVI{YMKKGEMKKKYDAKLKQLSPKA
SDVQRNGVKKVVAHLIKNK-QDMWE DLOKIYWMPE SKMMVKYQEQLKADGLL

---NDESKESQDQIEKGRKVVDFMMKNK -PDMWKELE AIMYBPEGVMRKKYODRLKESS
---TDESKESDKQKEGSDFIIKFLIDNK-PDYWELLEKIYIP SG SMKEKYLA SKNM
---TDESKESAKQKEGSDFIMKYLIDNK-PDMWTPLE QIMYBPNG THMKAKY LA SK SK
---TDEIKESKKQKEGSEYIIRYLIDNK-PHYWSSLEEMYMPTE SMRRKYLE SRKYEVRAEPLFPV
---TGEARKETDOQTDHAKTVLKFLSKNK-PDVLKE ILDIMYBPEGVMK SKYQATFEQ
---TNEERKESTLQQSAAKRVLLHLAHNK -RPQFDEL IKIAYBPEGVMR SKYRAQYESEGIVFE
---TGEGDESKEEKEYAKQIVKFLVKNK-KPMLEE I LKIdYBPNGTHMKAKYQHILEKLDFYVIR
---SDESKEGTEQSYAMRRILDFLIENR-KAWFDE IAFKMYBPEG IMFKAYQARKKNQ
---TGEEDESHVEKMGLKQVLSAFAQHH-PDILKQLEEMYBPNGEMRERYE SFVK S

----G[@D

QO@SNPTKKIVRRASVYIMNER-PELWALIKEHFBPDDRMSKDFYRFLNGTS

-—-TKESKENDKLTKAIQEVLCHVKQNHLAECFDPLVKYBMPEGKRRGELDEFIKC
---GS[@PNETPQEVKQIRKVLSFIQVNY-PKEWNKVLQQYSG
---RN[EQ S@DSRQVANAKRIARFVQTKY -PQVWNALVEIY SPKRP

---THEGHESENEKNNVVKFLKYLIERR-PSDWTEFVRIHNVSPSEKEHLEDIAKRGV

C3 C4

KETPDAEELRVLPDALH-~--~—
@SPDGAELIRVLPDALE - ———
PDGMELIATYLPDALQ---~-
PDGQELIMRNMPDAIE - —--
PDGQELKKNMPDAIE - - -~
RDGMILIKHMQDAIE - - -~
PDATALIT SLPEALT ----
GKETAEGTELKKYLPDAIR————
GKESASGLSLIMKRLPEAIK ---—

GP TEDGKKI.QNIPDALK****

VEGKELRRAILEALK -———-
ELKKYLPD----AIE----
PVGRRLIASLAPLVIEQ--—--

AP@DVLGRQIMDALPEIIG--—--
GPETDYENKWIISQVRRIID----

C2


lixia
打字機
Fig. S4


