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Supplementary Figure 1: Multiple sequence alignment of protein sequences of polyamine
biosynthetic genes. At; Arabidopsis and Solyc; Tomato. Blue represent conserved sequences;
Yellow representing identical sequences. Multiple sequence alignment of full-length proteins
was performed using ClustalW.

A) Sequence alignment of ADC and ODC.
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B. Multiple sequence alignment of SAMDC.
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At3g25570 (AtSAMDC3) (162) WHV¥SASSTEESAVCDKPVYTLEMCMTGLDNIK
At5gl8930 (AtSAMDC4) (160) WHVEBASADVES---DEHVVVMEMCMTELDRVN
Solyc05g010420.1 (SolycSAMDCl) (165) WHVYSASAG--EV@CNDPVYTLEMCMTGLNREK
Solyc01g010050.2 (SolycSAMDC2) (164) WHVYSASAG--SI@TKNPVYTLEMCMTNLLRKK
Solyc02g089610.2 (SolycSAMDC3) (162) WHVYSASAEPADANNVNPVYTLEMCMTNLDEKK
Solyc06g054460.1 (SolycSAMDC4) (157) WHVESACDKFYPIPIPNDOYTNMEECMTDLDLVL
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At5gl5950 (AtSAMDC2) (192) ASVE¥K------- NEESEAGSMTBNSGIRKILE
At3g25570 (AtSAMDC3) (195) ASVFEFK------- TNEVBASEMTISSGIRNILP
At5gl8930 (AtSAMDC4) (190) ARSFEKRKGDEKNNSDSAGKEMTRLSGIDNINA
Solyc05g010420.1 (SolycSAMDC1) (196) ASVE¥K------- TEESEARHMTVRSGIRKILP
Solyc01g010050.2 (SolycSAMDC2) (195) ASVEEK------- TEBSBABEVMTIRSGIRKILP
Solyc02g089610.2 (SolycSAMDC3) (195) ASVFEK------- TOBSEAREMTEVSGIRKILP
Solyc06g054460.1 (SolycSAMDC4) (190) ARKFEK------- NPDEFEKOMTEVEGIGEIER
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At3g25570 (AtSAMDC3) (221) GSEICDENFEPCGYSMNSIEGDAWMSTIHVTPED
At5gl8930 (AtSAMDC4) (223) NEYICDFAFDPCGYSMNGWMBGDRYSTIHVTPED
Solyc05g010420.1 (SolycSAMDCl) (222) KSEICDFEFEPCGYSMNSIEGAANSTIHETPED
Solyc01g010050.2 (SolycSAMDC2) (221) NEDICDFEFDPCGYSMNSIEGABESTIHVIPED
Solyc02g089610.2 (SolycSAMDC3) (221) ESNICDEBFDPCGYSMNEMEGSAESTIHETPED
Solyc06g054460.1 (SolycSAMDC4) (216) SELICEFAFDPCGYSMNGIBGDRYSTIHVTPED
Solyc01g080380.3 (SolycSAMDC5) (212) NELICDEVEDPCGYSMNGEIBGDRYSTIHVTPED
Consensus (232) S ICDFEFDPCGYSMNSIEGDAISTIHVTPED

265 297

At3g02470 (AtSAMDC1 252) GFSYASEFEBVGYDENTL--DESQEVTRVISCFE
At5g15950 (AtSAMDC2 251) GEFSYASEEBVGYDETTM--DESHLVSEVITEFK
At3g25570 (AtSAMDC3 254) GEFSYASEETVGYDLKAL--NFKELVDRVIVEEG
At5g18930 (AtSAMDC4 256) GFSYASEECGLSLEDNGHEDESEMESRAEDVER

) )
) )
) )
) )
Solyc05g010420.1 (SolycSAMDCL) 255) GFSYASFESVGYDPKTN--ELGPLVERVLACFE
) )
) )
) )
) )
)

Solyc01g010050.2 (SolycSAMDC2 254) GFSYASEEBVGYDLNSS--SEGSEVRRVETEFQ
Solyc02g089610.2 (SolycSAMDC3 254) GFSYASEFEBVGYDERAV--DLSAMIEERVISCEG
Solyc06g054460.1 (SolycSAMDCA4 249) GFSYASMECVGSVEDED--DEDREEKEVMOVEL
Solyc01g080380.3 (SolycSAMDCS 245) GFSYASMECVGSIEDDPN-DEINEEKEVMOVER
Consensus (265) GFSYASFEAVGYDF DL LV RVL CF

298 330

At3g02470 (AtSAMDC1 283) PKOESVAWHSS----- W@aNSYKPEITVDEEDY
At5g15950 (AtSAMDC2 282) PKOESVAWHST WBoxSsYDSGLSVDEDDY
At3g25570 (AtSAMDC3 285) PEEESVAVHEN----- EETEVLASDCVADVNGY
At5g18930 (AtSAMDC4 289) PSBVSEATTYGGEDYNHEVTKRVERVLAKKLDL

286) PAEFSEABHAD----- VATKLLEHVCSVDUKGY

) )

) )

) )

) )

Solyc05g010420.1 (SolycSAMDCI1) )
) 285) PDEESVABHADY----VACELLERICSFDVKGY

) )

) )

) )

)

Solyc01g010050.2 (SolycSAMDC2
Solyc02g089610.2 (SolycSAMDC3 285) PAEESVABHCD----- ELGKELYTESGLDEIGY
Solyc06g054460.1 (SolycSAMDC4 280) PGTMSVESESCSSSSSSSEISTRIVKAVEP-LEM
Solyc01g080380.3 (SolycSAMDCS 277) PGTMSESTTETTN----EVWTRIAKAVEP-LEGM
Consensus 298) P EFSVALHA VA DV GY
331 363
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At3g02470 (AtSAMDC1) (311) GCRERTFESLGEESCEVMYOErERLGKYCGSPR
At5gl5950 (AtSAMDC2) (310) GCRESIMESLGEERGEVMYORFEKLGRYCGSPR
At3g25570 (AtSAMDC3) (313) FSQEREEEELGL-BGSVEYORFVET-VECCSPK
At5g18930 (AtSAMDC4) (322) KCRSRLMBEFPG-SGEVVYQSFEPRRK--———-
Solyc05g010420.1 (SolycSAMDCl) (314) SLAEWEPEEFGK-ECEEVYOKFTRT-PYCESPK
Solyc01g010050.2 (SolycSAMDC2) (314) SHAEWEPEELGK-BGLEVYRKFTRS-SLCGSPK
Solyc02g089610.2 (SolycSAMDC3) (313) VSGEKETEMLGK-EGCEETYLEFSSG-GSCGSPR
Solyc06g054460.1 (SolycSAMDC4) (312) KRENCEEDEFPA-BGEVVEQOEFTLTGNR-----
Solyc01g080380.3 (SolycSAMDC5) (305) KCRSCEMBBFPS-TGEVVEQEFTSCRK--—-—-
Consensus (331) RE TMEELG GGSVVYQTFTK C SPK
364 387
At3g02470 (AtSAMDC1) (344) STIKCEWSSNNSCSSEDEKDEGI-
At5gl5950 (AtSAMDC2) (343) STLKCEWSSNSSCNSEDEKE----
At3g25570 (AtSAMDC3) (344) STLGFC--——-———-—-————-—-
At5g18930 (AtSAMDC4) (348) -——————————————————————-
Solyc05g010420.1 (SolycSAMDC1)  (345) SVEKGCWKEEEK--EGKE------
Solyc01g010050.2 (SolycSAMDC2) (345) SVEQDCWNEEEKRNEVKEVC----
Solyc02g089610.2 (SolycSAMDC3) (344) SIENNCWSENEDEEMEKIC-----
Solyc06g054460.1 (SolycSAMDC4) (339) -
Solyc01g080380.3 (SolycSAMDC5)  (331) ——-—-—-——————-—-——— -
Consensus (364) S L W
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C. Multiple sequence alignment of SPDS, SPMS and ACLS5.

1 33
At1g23820 (AtSPDS1) (1) MIFSVVRSSLPYIFRFTSHQNHHLSQTLVPPLS
Atlg70310 (AtSPDS2) (1) ——— =
Solyc05g005710.2 (SolycSPDS1) (1) —————————— =
So0lyc04g026030.2 (SolycSPDS2) (1) ———=—————— =
Solyc08g014310.2 (SolycSPDS3) (1) ——————————
Solyc06g053510.2 (SolycSPDS4) (1) ——————————
Solyc06g053520.2 (SolycSPDS5S) (1) ——————————
At5g53120 (AtSPMS) (1) === mmmm e
Solyc03g007240.2 (SolycSPMS) (1) —————————— ==
At5g19530 (AtACL5) (1) ——— =
Solyc8g061970.2 (SolycACLS) (1) ——————————
Solyc09g075900.2 (SolycACL5- Likel) (1) -
Solyc07g041300.1 (SolycACL5- Like2) (1) ——————————— =
Consensus (1)
34 66
At1g23820 (AtSPDS1) (34) HFSEIFTRAITMDAKETSATDLKRPREEDDNGG
Atlg70310 (AtSPDS2) (1) ———————- MSSTQEASVTDLPVKRPREAEEDNN
Solyc05g005710.2 (SolycSPDS1) (1) -————- MADECAAFMKGTELPVKRPREEEAETE
So0lyc04g026030.2 (SolycSPDS2) (1) ——————————— =
Solyc08g014310.2 (SolycSPDS3) (1) ---MEVIYTHTNSSAITITTNGHHNNSKPDNRN
Solyc06g053510.2 (SolycSPDS4) (1) ---MEVIMNNHNNGTINTNTKIIHKNGSICNGN
Solyc06g053520.2 (SolycSPDS5) (1) ——————————- MEEECVVSVDYGNGKE-—---—-
At5g53120 (AtSPMS) (1) ---MEGDVGIGLVCQONTMDGKASNGNG--LEKT
Solyc03g007240.2 (SolycSPMS) (1) === - MDGKENNGVNGSNKVG
At5g19530 (AtACL5) (1) ======——————e—- MGEAVEVMFGNG-------
Solyc8g061970.2 (SolycACL5) (1) —————————————- MGSEALEFFSCANNNNNNN
Solyc09g075900.2 (SolycACL5- Likel) (1) —————————————- MGEISAALSNVLN------
Solyc07g041300.1 (SolycACL5- Like2) (1) ————————— =
Consensus (34)
67 99
At1g23820 (AtSPDS1) (67) AATMETENGDQK--KEPACFSEVEPGWES----
At1g70310 (AtSPDS2) (26) GGAMETENGGGE-IKEPSCMSSEIEPGWES----
Solyc05g005710.2 (SolycSPDS1) (28) MEAANNSNNGCEKEESSPYISEVEBPGWES----
Solyc04g026030.2 (SolycSPDS2) (1) MEEANNN------- TESPYISSEEPGWES----
Solyc08g014310.2 (SolycSPDS3) (31) SRTNHE----NGNKLLLGNSNSEKPGWES----
Solyc06g053510.2 (SolycSPDS4) (31) GNVNGNSHTHNNENKLVEFTNSEKPCGWES----
Solyc06g053520.2 (SolycSPDS5) (17) —————— = ———— MECLS-EHPCWES----
At5g53120 (AtSPMS) (29) VPSCCLKAMACVPEDBAKCHSENM SGWESEPHP
Solyc03g007240.2 (SolycSPMS) (17) IPKCCLKARVFDPELEANCHSEVMSGWESQPPT
At5g19530 (AtACLS) (13) ----FPEIHKATSPTQTLHSNQQDCHWYE----
Solyc8g061970.2 (SolycACL5) (20) GFSYEPKKNIIMEETBNLSINIHDGSWEE----
S0lyc09g075900.2 (SolycACL5- Likel) (14) —-——=———————- NENGHVVGGPRKSCWIE————
Solyc07g041300.1 (SolycACL5- Like2) (1) —=—==————- MEQTIENEIADSNAKNVEWEE ----
Consensus (67) E SSIIPGWFES
100 132
At1g23820 (AtSPDS1) (94) ——=———————- EMSPMWPGEAHSLKVEKVLFQG
At1g70310 (AtSPDS2) (54) ——===—————- EISPMWPGEAHSLKVEKILFQG
Solyc05g005710.2 (SolycSPDSI) (57) ======—=——= EISPLWPGEAHSLKVEKILFQG
Solyc04g026030.2 (SolycSPDS2) (23) =====—————- EISPLWPGEAHSLKVEKILFQG
Solyc08g014310.2 (SolycSPDS3) (56) ——=——=—————- EFSALWPGEAFSIKIEKLLFQG
Solyc06g053510.2 (SolycSPDS4) (60) ——===—————- EFSALWPGEAFSLKIEKLLFQG
Solyc06g053520.2 (SolycSPDS5) (29) —===————- DVSDLFPVPGE IMSEKEEKILEKG
) (

At5g53120 (AtSPMS 62) RSGKKGGKAVYFNNPMWPGEAHSLRVERYLEKD
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Solyc03g007240.2 (SolycSPMS
At5g19530 (AtACLS
So0lyc8g061970.2 (SolycACLS5

)
)
)
Solyc09g075900.2 (SolycACL5- Likel)
Solyc07g041300.1 (SolycACL5- Like2)

Consensus
(AtSPDS1
(AtSPDS2

At1g23820 )

Atl1lg70310 )
Solyc05g005710.2 (SolycSPDS1)
Solyc04g026030.2 (SolycSPDS2)
Solyc08g014310.2 (SolycSPDS3)
Solyc06g053510.2 (SolycSPDS4)
Solyc06g053520.2 (SolycSPDS5)
At5g53120 (AtSPMS)

Solyc03g007240.2 (SolycSPMS)
At5g19530 (AtACLS)

So0lyc8g061970.2 (SolycACLS)
So0lyc09g075900.2 (SolycACL5- Likel)
Solyc07g041300.1 (SolycACL5- Like2)
Consensus

At1g23820

Atlg70310
Solyc059g005710.2 (SolycSPDS1
So0lyc04g026030.2 (SolycSPDS2
So0lyc08g014310.2 (SolycSPDS3
Solyc06g053510.2 (SolycSPDS4
Solyc06g053520.2 (SolycSPDS5

(AtSPDS1)
)

)

)

)

)

)
At5g53120 (AtSPMS)
)

)

)

)

)

S

(AtSPDS2

Solyc03g007240.2 (SolycSPMS
At5g19530

So0lyc8g061970.2
So0lyc09g075900.2
Solyc07g041300.1

(AtACLS
(SolycACLS
(SolycACL5- Likel
(SolycACL5- Like2
Consensu

At1g23820

Atlg70310
Solyc059g005710.2 (SolycSPDS1
So0lyc04g026030.2 (SolycSPDS2
Solyc08g014310.2 (SolycSPDS3
Solyc06g053510.2 (SolycSPDS4
Solyc06g053520.2 (SolycSPDS5

(AtSPDS1)
)
)
)
)
)
)
At5g53120 (AtSPMS)
)
)
)
)
)
S

(AtSPDS2

Solyc03g007240.2 (SolycSPMS
At5g19530

Solyc8g061970.2
Solyc09g075900.2
Solyc07g041300.1

(AtACLS5
(SolycACL5
(SolycACL5- Likel
(SolycACL5- Like2
Consensu

At1g23820 (AtSPDS1)
Atlg70310 (AtSPDS2)
Solyc05g005710.2 (SolycSPDS1)
So0lyc04g026030.2 (SolycSPDS2)
Solyc08g014310.2 (SolycSPDS3)

P~~~ ~ ~ ~ ~ —~ —~ o~~~
w s 1oy U1 0O U100 b JJF
WNEFEWOWOWNU WN U W oo

SFDGKE-KVLYFNNPMWPCEAHSTRVERVLEKG
——————————— ETIDDDLKWSFELN--SWLEOG
——————————— EEIDMDLKWEFBLN--SHLHKG
——————————— EEIDNDLRWCFBEN--SELHTE
——————————— ESLGUMDLKWS LEEN--sHLEKA

E  LWPGEA SLKVEKVLFQG
133 165
KSDYODVIEVEOSATYGKVLVLDGEIOLTERDEC
KSDYODVIEVEOSATYGKVLVLDGEIOLTERDEC
KSDYONVEVEOSSTYGKVLVLDGEIOLTERDEC
KSDYONVMVEOSSTYGKVLSLDGEIOLTERDEC
KSDYODVMEFESATYGKVLTLDGAIOHTENGGE
KSDYODVMEFESATY GKVL TLDCAIOHTENGGF
KSKYODIMEFES LTYGKVEVLDGEIOHTERDVC

KSDEOBVEVFESATYGKVLVLDGEVOLTERDEC
KSEEOBVIVFESASYGKVLVLDGEVOLTERDEC
TSEYODEAE L DEKREGKVEVEDGKMOSAERDEF
TSEYODEANLPE< HECKELVEDGKMOSAEVDEF
ABO¥ODEOR Bl PEGKALVEDGKEQSAEIDEF
THEODV TELBEx HEGKVIVEDGKEO S AERDEF

KSDYQDVMLFESATYGKVLVLDGVIQ TERDEC

166 198

ByoEMITHEPLCBEPNPR-—------------—-
BYOEMITHEPLCBESNPR---------------
ByOEMETHEPLCSIPNPR----—---—-—-----—-
ByOoEMETHDPLCSTPNPR----—-—---—------—-
PYTEMINHDPLGSIPSPR---—---—-—----—-
PYTEMIMHEPLGEEBSPR-------------—-
ByvEMINHDPLASTHNPR-------------—-
BYQEMIAHEPLCSISSPRENVISHLKKFSLSGFL
ByOoEMEAHBPLCSEIKSPR-------—-----—-
IYHECHE@HPALLFHPNPR---—-—————————-
IYHECE@HPALLCHPNPK--————-————————-
IYHECEMHPPLLHHSNPR--———--—-—————-
IYHESE@HPALLLHDNPR----------—-——-
AY EMIVHLPL SIPNPK

199 231

———————————— RVEWICGCRCGVERE VERHAS
———————————— RVI¥ICGCHCGVLREVARESS
------------ RVINIGGGHGGVIREVERHSS
------------ RVINIGGGEGGVIREVERHSS
———————————— RVITIGGGIGFTHFEVLREPH
———————————— KVEIIGGGIGFTEFEVSREPS
———————————— KVEIIGGGMGFTEREVLREPS
YLVACCNKSVNLRVINNGGGBGGVLREESRHESS
--------- K---VEWNGGGBGGVERFESRESS
———————————— TVFIMGGGEGSAARETLKATH
———————————— NV FIMGGGEGSAAREALRHKS
———————————— SEFIMGGGEGSTAREELRHKE
------------ RVFIMGGGEGSAAREALKHDN

KVLIIGGGDG LREVSRH S
232 264
IECIDMCET DKMVVDVSKUFFPDVATGYEDPRV
VEQIDICETDKMVVDVAKOYFPNVAVGYEDPRV
VECQIDICETDRMVVEVAKCEFPDVAVGYEDPRV

VEQTDICE I DRMVEDVSKOEFPNFA 1 GYEDPRV

EEKTDIVETDN|VVDVSRK TFPYEAANENDRPRY
185



Solyc06g053510.2 (SolycSPDS4)
Solyc06g053520.2 (SolycSPDS5)
At5g53120 (AtSPMS)
Solyc03g007240.2 (SolycSPMS)
At5g19530 (AtACLS)

)

)

)

s

IEKIDIVEIDIVVVDVSRKEFPYLAAGFDDPRV
VEKVDEVE I DDMVVNASRKEFPDEAKGYDDPRA
VEVIDICEIDKMVEDVSKKEFPELAVGFDDPRV
VELIDICEIDKMVEDVSKKYFPDEATGFEDPRV

Solyc8g061970.2 (SolycACLS
Solyc09g075900.2 (SolycACL5- Likel
Solyc07g041300.1 (SolycACL5- Like2

Consensu

MERVVMCB 1 DKEVVDFCKKHLTANHEEFLNKEE

VDRV VMCB 1 DEEVVEF CKSELEVNKERESDPRE

ELRNVISBIDOEVVNECRRHLVANQERFADSRE

VEKIDICEIDKMVVDVSKKFFP LA GFEDPRV

265 297
) NEWEGDEVARIRNAAEG- SYDAIVOSSDPIC-
) NEBEGDEVARLENAAEG- T¥DAWIVDSSDPIC-
) NEHEGDEVARLRNYPAG- T¥DAMIVDSSDPIC-
) KEHWGDGVAFLKNYPEG-T¥DAWIVDSSDPIC-
) TENBEDGAREWEAROAG- Y ¥DATIVDSSDPIC-
) SHBEGDGAREWEAROPE-Y¥DATIVDSSDPIC-
) TLYWMEDGNAEWKNTAPG-TYDATIIVDSSDPIG-
) OEHEGDAAEELRK S PEG-K¥DATIVDSSDENG-
)
)
)
)
)
)

)
)
)
)
) EERYVECD: DOE VVSF CRRELTvNEDEECNKEE
)
)
)
)

At1g23820 (AtSPDS1)

At1g70310 (AtSPDS2)
Solyc05g005710.2 (SolycSPDS1)
So0lyc04g026030.2 (SolycSPDS2)
Solyc08g014310.2 (SolycSPDS3)
Solyc06g053510.2 (SolycSPDS4)
Solyc06g053520.2 (SolycSPDS5)
At5g53120 (AtSPMS)

Solyc03g007240.2 (SolycSPMS)
At5g19530 (AtACLS)

S0lyc8g061970.2 (SolycACL5)
S0lyc09g075900.2 (SolycACL5- Likel)
Solyc07g041300.1 (SolycACL5- Like2)
s

NEHWEGDEVEFLRNT PEG- K¥ DATTIVDSSDPNG -
ELVIKDAKAELEKREEK--EDIINMGDLADPNEG
NEMINDEAKAELEGROEK--EDIINGDLADPNEG
DEEINDARAELERREEH--¥DLINMGDLEADPIEG
HUEINDAKVELEKSDEYNK¥DVINGDLSDPKEG

Consensus (265) LIIGDG AFLKN EG YDAIIVDSSDPIG

298 330

At1g23820 (AtSPDS1 252) -PAKELFEKPFFOSVARALR-PGGVNCTQA--E
At1g70310 (AtSPDS2 212) -PAKELFEKPFFESVNRALR-PGGVNICTQOA--E
Solyc05g005710.2 (SolycSPDS1 215) -PAQELFEKPFFESIAKALR-PGGVNMSTQA--E
Solyc04g026030.2 (SolycSPDS2 181) -PAQELFEKPFFESVARALR-RGGVNCTQA--E
Solyc08g014310.2 (SolycSPDS3 214) -PAKDLFERPFFESVAKALR-PGGVNCTQA--E
Solyc06g053510.2 (SolycSPDS4 218) -PAKDLFERPFFEAVAKALR-PGGVNCTQA--E

)
)
)
)
)
)
Solyc06g053520.2 (SolycSPDS5)
At5g53120 (AtSPMS)
)
)
)
)
)
S

(252)
(212)

(215)

(181)

(214)

(218)

(189) -SBKFrEEKPFEEAVSKALR-PGCVYSTOG--E
(258)

(218)

(194)

(205)

(187)

(180)

(298)

258) -PALAIVEKRFEETHARALK - PGCYECNVA--E

Solyc03g007240.2 (SolycSPMS 218) -PAIELVEGPFEAKEARALR-PGGVECNMA--E

At5g19530 (AtACLS5 194) GPCYOLETKSFEONELKPKLSENGEFVIQAGPA

Solyc8g061970.2 (SolycACL5 205) GBCYQLMTKRSFEONELKPKLNDTGEFVIQAGPA

Solyc09g075900.2 (SolycACL5- Likel 187) GPCYOLETKSFEEFEVKPRLNQGGEFVIQAGPA

Solyc07g041300.1 (SolycACL5- Like2 180) GBCNHEMLKSF¥OHEIKPKLNHNGEFVIQAGFA

Consensu 298) PA ELFEKPFFESIAKALR PGGVVCTQA E

331 363

At1g23820 (AtSPDS1 281) SEWLHMDIIEDIMSNCREEFKGSVNYAWTSVPT

At1g70310 (AtSPDS2 241) SEWLHMDIIEDIVSNCRDEFKGSVNYAWTSVPT
Solyc05g005710.2 (SolycSPDS1 244
Solyc04g026030.2 (SolycSPDS2 210
Solyc08g014310.2 (SolycSPDS3 243
Solyc069g053510.2 (SolycSPDS4 247

)
)
)
)
)
)
Solyc06g053520.2 (SolycSPDS5)
At59g53120 (AtSPMS)
)
)
)
)
)
S

(281)
(241)

(244)

(210)

(243)

(247)

(218) SAWEFEDELOKENF DEN T F FRGSVNYGHTNVES
(287)

(247)

(227)

(238)

(220)

(213)

(331)

287) SMWLATHETEDMES1CROTFK -5V - YANSSVET

Solyc03g007240.2 (SolycSPMS 247) SMWLHTHEIODMISICRETFS-SVHYAWASVET
At5g19530 (AtACLS 227) GEBTHKEMFTSIYNTMROWFK--YVKANTAHVP

Solyc8g061970.2 (SolycACL5 238) GMETHKEMFSSIYNTTROWFK--YVLAMTAHVP
Solyc09g075900.2 (SolycACL5- Likel 220) GEBSHTENMFSCIFNTLROWFK--YVVPESAHIP
Solyc07g041300.1 (SolycACL5- Like2 213) GELSHOBrrssMyNTAROMEN--HVIBETAHVP
Consensu 331) SIWLHMDII IVA CRQVFKGSVNYAWTSVPT

364 396

At1g23820 (AtSPDS1) ( YPSGVIGEMLCSTEGPDVDFKHPENPIDESSS-

At1g70310 (AtSPDS2) ( YPSGVIGEMLCSSEGPOVDFKKPYSLIDTDESS
186



Solyc05g005710.2 (SolycSPDS1) (277) ¥PSGMIGFMLCSTEGPAVDEKNPENPIDDESP-
Solyc04g026030.2 (SolycSPDS2) (243) ¥PSGVIGEMVCSTEGPAVDFRNPENPIDVDD--
Solyc08g014310.2 (SolycSPDS3) (276) ¥YPEGVIGEMLCSTEGPEVDERNPYNSIDKDTTH
Solyc06g053510.2 (SolycSPDS4) (280) ¥PEGVIGEMLCSTEGPEVNFRNPUNSIDKYVKS
Solyc06g053520.2 (SolycSPDS5) (251) ¥LSEGAIGEMECSTEGPPVDFRNPMNKVMDVHIIS
At5g53120 (AtSPMS) (319) ¥PSGVIGEWMLCSTEGPAVDEKNPENPIEKLDGA
Solyc03g007240.2 (SolycSPMS) (279) ¥PSGVIGEBLCSTEGPrVDEFKHPVNPIEKLEGA
At5g19530 (AtACL5) (258) SFEDTWGHEWMASDHEFDVEVDEMDRRIEERVNG
Solyc8g061970.2 (SolycACL5) (269) SFEDTWGHMMASDKPFCEDAGKLDKKIAERIEG
Solyc09g075900.2 (SolycACL5- Likel) (251) SYBDTWGHMMASDTPFVVSVDELD@RIKQRING
Solyc07g041300.1 (SolycACL5- Like2) (244) SLEDTRGWMIASDOPLKEDAEVINNRIKERIKG
Consensus (364) YPSGVIGFMLCSTEGP VDFK PVN ID
397 429
At1g23820 (AtSPDS1 346) -K-SNGPLKEYNBETHSAAFCLPSFARRVIESK
Atlg70310 (AtSPDS2 307) IK-SHCPLEEYNAETHSAAFCLPSFARRVIDSK
Solyc05g005710.2 (SolycSPDS1 309) AK-SIEPLKEYNSEEHOASECLPSFARRVIETK
Solyc04g026030.2 (SolycSPDS2 274) ---SHTKTREYNSETHSASECLPSFARRVIESK
Solyc08g014310.2 (SolycSPDS3 309) VKSKLOPLKEYNTDIHKAAEVLPSFARSEIES-
Solyc06g053510.2 (SolycSPDS4 313) KG----PLKEYNSDEHKSAF1LPSFARDETES -
Solyc06g053520.2 (SolycSPDS5 284) AK-SESPLKNYNSEWHTAAFALPEFAORMECSK

)
)
)
)
)
)
)
At5g53120 (AtSPMS)
)
)
)
)
)
S

(346)
(307)
(309)
(274)
(309)
(313)
(284)
(352) MT-HKRELKEYNSDMARAAFALPIFLRREFASL
(312)
(291)
(302)
(284)
(277)
(397)

Solyc03g007240.2 (SolycSPMS 312) LO-HORELKEYNSEMHEAAFALPCELRREWSGL
At5g19530 (AtACLS 291 ELM¥LNAPSFVBAATENKTISLABEKE
Solyc8g061970.2 (SolycACL5 302 ELNLYLNGASFFEETIENKTVARTEKNE
Solyc09g075900.2 (SolycACL5- Likel 284 ENR¥LDGKTFTEASTESKAVENSENNE
Solyc07g041300.1 (SolycACL5- Like2 277 EEOEIDAAFMLAFTIMNKTLHITEMNE
Consensu 397 LKFYNSEIH AAF LPSFARKVIES

430 452

At1g23820 (AtSPDS1) (377) AN-—--—-———————————————

Atlg70310 (AtSPDS2) (339) AN-—-——-———————————————
Solyc05g005710.2 (SolycSPDS1)  (341) GK-————=————-—-—————————-
Solyc04g026030.2 (SolycSPDS2)  (304) GK-—=———=——=——=——-——————
Solyc08g014310.2 (SolycSPDS3) (341) —-—=—————————————————————
Solyc06g053510.2 (SolycSPDS4) (341) - === ——————
Solyc069053520.2 (SolycSPDS5)  (316) K-——=——=——=——-————————

At5g53120 (AtSPMS) (384) LAS-———-—-————————————-

Solyc03g007240.2 (SolycSPMS) (344) RDSPRSAGSGVKI----------

At5g19530 (AtACL5) (318) TEVYSEENARFIHGHGVAYRHI-

Solyc8g061970.2 (SolycACL5) (329) SHVYAEDDARFIHGHGLGFRN--

Solyc09g075900.2 (SolycACL5- Likel) (311) THVYSEGNARFIYGHGRHNQA--

Solyc07g041300.1 (SolycACL5- Like2) (305) TNVLTEENDKSLHGN--------
Consensus (430)
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Supplementary Table 1: Putative cis-regulatory elements identified in the 1 kb promoter regions of polyamine biosynthetic genes of

tomato
Cis - Function Number of cis- element
element AD | AD |OD |OD | SAM | SAM |SAM |SAM |SAM |SP |SP [SP |SP |SP |SP |AC |AC | AC
Cl |C2 |Cl1 |C2 |[DC1 |DC2 |DC3 |[DC4 |DC5 |DS |DS |DS |[DS |DS |MS|L5 |L5 |L5
1 2 3 4 5 - -
Lik | Lik
el |e2
AAAC- | light 1 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0
motif responsiv
e element
AAGAA | - 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
-motif
ARE cis-acting | 4 4 1 0 1 0 4 1 1 0 1 0 0 0 1 1 0 1
regulator
y element
essential
for  the
anaerobic
induction
Box 4 part of a |1l 1 7 1 1 3 0 0 0 1 1 4 1 4 2 3 4 5
conserve
d DNA
module
involved
in light
responsiv
eness
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box

common
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promoter
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enhancer
regions

12

12

25

22

26

11

26

30

19

35

24

23

18

26

20

28

27
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box3
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responsiv
e element

GATA-
motif

part  of
light

responsiv
e element

GCN4_

motif

cis-
regulator
y element
involved
in
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m
expressio
n

GT1-
motif

light
responsiv
e element

189




HSE

cis-acting
element
involved
in  heat
stress
responsiv
eness

I-box

part of a
light

responsiv
e element
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cis-acting
element
involved
in  low-
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responsiv
eness
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1 motif

cis-acting
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y element
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m
expressio
n
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TATA-
box

core
promoter
element
around -
30 of
transcript
ion start

72

72

106

73

16

82

25

36

63

129

57

74

81

106
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95

96

67

TC-rich
repeats

cis-acting
element
involved
in
defense
and stress

TCA-
element

cis-acting
element
involved
in
salicylic
acid
responsiv
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TCT-
motif

part of a
light

responsiv
e element

TGA-
element

auxin-
responsiv
e element
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Unname
d 4

chs-
CMA1la

part of a
light

responsiv
e element

5UTR
Py-rich
stretch

cis-acting
element
conferrin
g high
transcript
ion levels

ABRE

cis-acting
element
involved
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acid
responsiv
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element
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in  light
responsiv
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AT-rich
element

binding
site of
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AT-rich
DNA
binding
protein
(ATBP-
1)

ATCT-
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d DNA
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in  light
responsiv
eness

Box-
W1

fungal
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responsiv
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G-Box
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in  light
responsiv
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binding
site
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d 1

60K
protein
binding
site

W box
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AE-box
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for light
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responsiv
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