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Figure S1. Phenotypic comparison of photoperiod-insensitive early flowering pea mutants.

A) Representative 7 week old wild type (WT) line NGB5839 compared to isogenic photoperiod-insensitive

early flowering sn-4, dne-1 and ppd-3 mutants in 8h short day (SD) or 16h long day (LD) conditions.

B) The ppd-3 is phenotypically similar to ppd-1 and ppd-2 in Borek background (compare Figure 1: all at 7 weeks
and carry the hr mutation).

C) Mean node of flower initiation. Values represent mean + SE for n =5 to 6. Growth conditions as in Figure 1.
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Figure S2. Circadian gene rhythms analysis

A) Circadian clock gene expression peak phase estimates form lights on (time = 0) under different
entrainment conditions. Mean phase was estimated in BRASS using FFT-NLL or mFourfit using
the data from SD and LD Figure 3 and the entrainment cycle Figure 4. B) Period and relative
amplitude error (RAE) estimates after transfer to constant dark. Mean period and RAE was
estimated in BRASS using FFT-NLL from the data in Figure 4 from ZT 12h to 72h except for DNE
from ZT 24h to 72h. One and 2 in parenthesises following ppd-3 indicate different primary and
secondary periods over the analysed time window. Error bars are + SEM. Asterisks indicate
differences between WT and ppd-3 mutant values of P<0.05. See the Materials and Methods for
details of the analysis software.
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------------------------------------ NASPNQED- - - - - - - - - - - AECSVPRFNRLADSD- ACLQQVSRS :
------------------------------------ NASPNQED- - - - - - - - - - - AECSVPRFNRLAESD- ACLQRESRS :
REEDLI NVSGLSKGHSGKFAAKI STLQKI DG PVEANASPNQED- - - - - - - - - - - AECSVPRFNRLAESD- ACLQQESRX :
REEDLI EVSGSSKGHSGKFAAKI STI QKI DG- PVEANASPNQED- - - - - - - - - - - AECSVPRFNRLAESD- ACLQRESRS :
REEDLI KVSGPARDHSAKSATKI SCRQKI DGPAEEVSASPNQEY- - - - - - - - - - - ADCPVPRFSRLSESD- ACLQRESRS :
REEDL| KVSGPVRDHSAKSATKI STRQKI DGPAEEVSASPNQEY- - - - - - - - - - - ADYPVPRFSRLSESD- ACLQRESRS :
TEEDR- NASSPARDHSVKAATS| STRERVD- | PMNANTSRNQEY- - - - - - - - - - - EDHPVPTFNRSCDSD- ACLQQDSRS :
---------- SKQNVCLATCSKPEVRDQVKANARSGGFVI SLDV- - - - - - - - - - - SVTEEI DLEKSASSHDRVNDYNASL

VSKPTAKFPNTDKRYLEGRNPSDTRSRDSPNI | RDKAPANT TTNFL EAEERT SSFQF SADKTMGKRDDKGSSYRDKPSSI
----- AKYSSTDKRRLEGVDASDVKSK- GPSG KEKEPVQVRI D- LEDKETTPSFQVLNDKTWSP- DPKLSSHVDR- - - -
VSKSSTKCYNTVSKKLERI HVSDVKSR- TPLKDKEMEAAQT SKN- VEVEKSSS- - FHASKDMFESRHAKVYPKVDKTG |
VSKSPTKCYNTVSKNLERI NVSDVKSR- GSQKDKETGPAQTLKN- VEVEHFSS- - FEASKDMFGSKHAKVCP- - - KTGTI
MBKSSVECYSTVNKHL DKI NEADRRL M- NSPKVKEKEAVQGSKA- VEVKEKSS- - SFQASEKFKDKYAKL CQVRNKASNI

| DLKLRQCGRNHEEENPKVSQTNEDPVERSVSLALAI VKDFANT SSSPSNTVKNSESL KRAHASL SQENRS- SVNDL SKL
| DLKLRQCGRNHEEGNPKVSQTNEDPVERSVSLAL Al VKDFANT SSSPSNTVKNSESL KRAHVSL SQENRS- SVNDLSVL
VQLNSRQYLGNHNEESPKACQ | EDPVEKSI SLTLARVREFENI SSTPSQRVEHFESLKRKHESVSQESRSRSVTDFNKL

HSEI DPQANTDL SLQFCTSGSSKPGGEAVVGSKI LLSERLEDEN- - - - - = - - - - oo s e e e

LI SLVKGKNSI SMNKENRSLKDEI RS
VDLMSEQYEKNQ EEHTEVSQ GQKPEEVLPHSLDGFGDMIDAS- - - - - - - - - - LI SLEKGKNSKSMNKEHRSLKEENRS :
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173
180
180
180
173
121
138
168
158
154
171
188
170
189
188
148
175
168
187
187
173
188
183
187
187
193
192
177
177
179
179
197

92
187
173
204
195
212
208
200
212
208
197
141

284
265
263
262
221
251
250
231
243
192
157
219
209
207
207
255
237
256
255
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236
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160
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287
277
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* 340 * 360 * 380 * 400
| SVDSLKAL QGSNGHRHEDH- AAFVDKNKFRDHCVEKPTMBDVQKCSGEL El GRRSLHG- KRERSRDEETSRNYDA- - - -
| SVDSLKAL QGSNGHRHEDH- AAFVDKSNFRDQYMVEKPATSDVQKCSGEL El GRRSLHG- KRERSRDEETSRNYDA- - - -
| SVDSLKTLQGSNGHRYEDH- VAFADKI NLRDHCSEKPTMBDFQKCSRELEl GTRSSHG- KRERSKDEETSKNYDA- - - -
| SI DSLKTLKGSNGNRHEDH- AGFVEKI KLKDHCVEKPAKSDVER! L GEL El GRRSFFGGKRERSKDEETDRNYDA- - - -
- - - DSLKTLQGSSVHTHEEH- ATFGDKFNSRDHHVEKPAAGDVHKCSGEL El GRRFFLD- KGAGNEDEETS- - - - - - - - -
| SVDSLKTLQGGSVHTHEDH- AAFGDKI NSRDHHI EKPTASDVQKCPAEL El GRRFFLD- KGDRNEDEETNRHYGA- - - -
| SVDSLKTLQGSSVRTQEEL - AAFRDQ KSRDHHI EKPAASEL HKCSGEL El GRROFLD- KVNRNEDEETYSHYDA: - - -
----------- SSVRTHEEL - AVFEDQUNSRDHHI EKPTANDVHKCAGEL El GRRCFLD- KVDVNEDEETYRHSDA- - - -
| SKDCLKTL QGNNAEAREEHDEAFANI VDL QDNCVKKTADNDVYKCPDEL El GRRCLL'S- KRDRNKDEETCRDYDA: - - -
| SVDSLKTLQGRNVHTHEEH AAFED- - - - - - = - = == === <= s mememmemcee e m o NKDEEAYRDHDT- - - -
------------ KSQEDE- - - - = - === === === m=ememomecenoaeoieooo oo EKTYRHYNG - - -
- - ESNDI EHGGSLVDSAM - DVDNRNSLVLRGCFRSTVNQ! SVPEAADHTEYHDT- NI DSPI ENGSSEGSDDLSKN- - - -
- - ESNNI EHGGSLVDSAM - DVDNRNSL VL RGCFRSSVNQTNVPETANHTEYHDT- NI DSPI ENGNSEGSDDLSKN- - - -
- - ESNDI EHSDGLLDTAM - DVDNRNS- - - - - - FHSTVDRTMVLEAANDTEYHDA- NI DSPI QKGNSEGSGDLSNI - - - -
- - ESNDSEHGDGLI DSAM - DI DNRNSLVLRSCSHSTVDQTSVL EATNDTEYHDT- NI DSPMQKGNSEGSDDL SKT- - - -
GSQSNDVEHGDDLLNSTR- - DI DNGNAL VPRGCFHSAANQTRPL EATNDAEYHDT- GTGGPI QKGNFDERDNI SKI - - - -
GSQSNDI EHGGDLLNSTR- - DVDNGNAL VPRGCFHSAANQTHPL EATNDAEYHDT- RTGGPI QKGNFDESDNI SKI - - - -
GSQSNDI EHCDVL LNSTRERDVDNGNAL VPKGCFHSAVNQTRLLEATI DAEYHDA- GTGGPI QKGNFDESGDVSKI - - - -
GPQSNDVEHRNGLLSSTR- - DVDNGNAL VPKSCFYSAANQT CPVEATGDVEYHDI - GTEGPMQKG FDEI GDVSKI - - - -
GSQSNDDEHDDI LT- - - = - - = < - == - e e e e o= ENQTSPQEDNNDPECQDT- Q GGPMQGENLDDSDDI SKI - - - -
GSQSNNI GHRHREVL L DS| GDTDKGNT TL PMGCFRSPTNQT SPVEAVHETEFDDT TRTASPVQKGSSDESDDVSKI - - - -
----- QDSPVEATHDAEFHDT- RTGSLVQKGSSDDGDDVSKI - - - -
- - PI VNQTSPTQAI NGTEYHDT- GTGSPKQL GNSNKNDS! SKI - - - -
-- Pl VNQ SPTQAI NDTEYHDT- GTGSPKQL GNLNKNDNI SKI - - - -
- - Pl ANQTSPTEAI NGTEYHDT- GTGSPI HSGNLNKNDNI SKI - - - -
- - Pl ANQTSPTEAI NGTEYKDT- WIGSPI QKGNLNRKDNI SKI - - - -
- - PTESQTSPGEA! NDTEYQNT- RPGCPI RRGSLNKSGNVSKI - - - -
- - PTANQTSPADAI NDTEHHDT- RVGSPI QRGNLNESDNASKI - - - -
ASQSNDI GHNGCLVESAR: - ETDKGNA: - - - - - - - PTVNKI SPAEAI NDTRHHGT- RTGSS| QRGNLNKSDNASKI - - - -
GSQSNG GHVDGVAESTR- - ETDKGNV- - - - - - - - PTTNQTSPAEAI NDTECRDT- RTGGATQKRNLNKSDNI SKI - - - -
GSQFNDTRQGDGLVEPTR- - ETDNGNA- - - - - - - - AVSNQTTPTVAI NDTEYHVI - RAG- - = - - = = = == === === oo
GSQPNVTGQGDGLVESSR- - DVEKGTVSRERSVSCSXADPSSPNEADNDSEYRGD- RACI SPQVGHVDKSDDASET- - - -
GSRPNVTGQGDGLVESSR- - DVEKGTVSRERSVSCSRADPSSPNEPDNDSEYRGD- TACH SPQVGHVDKGDDVSET- - - -
GSQPNVTGQGDGLVESSR- - XVEKGTL SQEKSVSCSGADPTSPNEPDNDSEYRGD- RKCl SPQTGHVDKSDDVSET- - - -
GSQPNVTGQGDGLVESSR- - DVEKGTL SQEKSVSCSGADPTSPNDPDNDSEYRGD- RKCl SLQVGHVDKSDDVSET- - - -
GSQPNI TGQGDGLVECTR- - DAEKGAVFQERSL SYSGEDPGGPNEL DNDSEYHGD- RTCl SPQVGHVDKSDDVSET- - - -
GSQPNI TGQGDGLVECTR- - DVEKGAVFQERSL SYSGEDPGGPNEL DNDSEYRGD- RTCl SPQVGHVDKSDDVSET- - - -
GTQLNDTRQGDGLLESTR- - DVEKGTVSQARS! SRFGENPSSPNEPDNDSEYR:- - - - - MASPQRGNADKGDDVSET- - - -
RQESRNRL YRDGGKTRLK- - DTDNGAESHLATENHSQEGHGSPEDI DNDREYSKS- RACASLQQl NEEASDDVSDD- - - -
NVSDKQQSRNEGHQARTRNENAAESQNAPKAGN- - - - GPYSTDI ACNGASNL SEKGLRETGEKRKRSTGHHDVQR: - - - -
- - LKKQHAEAESYQ RTRNENAVETQSPPKNGVSL L SKPYVDRREQNGDSDL L GHGL RETGVKRKRS- - HHDVEQ\- - - -

ESQSNGHGQSDSLLESTR- - EVDKSNG- - -
ESQSNGHGQSDGLLESTR- - EVDTSNG- - -
ESQSNGTGQRDASVESTR- - EI GKSND- - -
ESQSNG RQSNTLVESTR- - GVDKSND- - -
VSQSNG GQSGGLVESTP- - ETDKRNA- - -
ESRSNDI GDNGCLVESAR- - ETDKGNA- - -

NDSDEPHGGNSGHQAT SRNGGSMKFQNPPIVRRNEI SSNPSS- - ENTDRHYNLPQGG EETGTKRKRLLEQHDAEKSDDVS

NDL DEPHL ENSEHQAT SRNGSSVKFQNPPVRRNT I SAKPSPG ENTNGHCNL PQGGL KEAGTKRKRL EAQDNAEK- - - - -
N- - - - - HCDNNGCQPASVNGNF TEAKNPTAARNT SSCKPCTDVDSSNRKSNL L ERSPREVGAKRKR- - GHHNGEQ- - - - -
CSSSARLHRESMI'VHDRVALRDG LVQSRI GTAKEI SSKVREKSCL TPSLVDDNRI SGGL GNENECCEEKCGVAQVGNL -
CSSSARLHRESMIVHDRVALRDG LVQSRI GTAKEI SAKVREKSCL TPSLVDDNRI SGGL GNERECCEENCGVARVGNL -

HCPNAHFNTEHL LVHDREAI KDDSVM SRI AVA- EVSSKRVKESYTRSFLEDETKFPNG ENSSETSQENCEVVHVGSLN

.................................... QNGSPNVMKTQSYRRNFAEFNNETQKKPKTL PRREQVASN- - - -

* 420 * 440 * 460
_____________ LNKESSDCRFG DBVVelll G=KeF\\RRK] IQQRNFgMQVFEL HRLI
_______ - - LNK-SSECRFG DBVI (el GEReFVKIRKY! [BEQOR! FgMVFELHRLI
_______ - - LNKESSKCRFG el GEReFVKYRR QORI FEMQVFELHRLI
....... - - LNKPRSAYRFG (G [NeD s RK] Rl FEMQVFELHRLI
................... A G=eeF\\KARR QQKI AYMQVFELHRLI
....... - - LNKVNSECTMW/, Ve srVKARR

------- - - LNRPTSECKVGTDISE SYRG FVK]
------- - - LNKPSSECLFGROISIE WG SFVKARR
------- - - LNKPRLECKLG OESIY eV Ci(erF\\KAR
------------ TLENVPSPRESIZPGQVAE ' [MeQQL [JIIN - [)&
------- - STLENVPSPKIRSIZBGWVE | [ReQOL QU REKINT S0 e
------- - ETI ENLSSKESIEPGY Q| [KeQOL RN - R KET| iFnVQ\/FELHRLI
------- RISHI N SSRSSEL SPOEl VONL GoRly FVWKARRN LIIQQRVFAVQVFELHRLI
------- - STVINLSS'| el GoKzF\\KARR *VF‘VQ\/FELHRLI
------- - STVINLSS'| el GoKlzF\\KARR *VF”VQ\/FELHRLI
....... - ETVTNLSS!| el GoKlzFV/\KARR QORVFAVQVFELHRLI
_______ SETVTNL G *FVKARR R FnVQ\/FELHRLI

G FFKARR QORI FAVQVFELHRLI
....... - £SI GNLSS G F RR QORVFAVQVFELHRL L K
....... - ESTENLSS G RS REKFV! ‘VF”VQ\/FELHRLL \- -

RKIE BNOQORVHAVQVFELHRLI
P

4
g
f
IS E IS S E RS S S E IS S EEPI L SIS S FEFS LS

FAVQVFEL HKLVKES
FNAQVFEL HKL VKIS
ONQRVFAVQUFEL HKLI KES

| DDLSD=SVECI TA

QQURVFIAVQVFEL HRLI
R QQRVANAQVFEL HRLI

K|
K|
Fvid
_______ - ERVENLST PR VOVFELHRL
_______ _ERVEDLST erVAR FBVOVFELHRLI
------- - EGVENLST, FVRARKA FAVOVFELHRLI
------- - ERVENLST G FuklRA FBVOVFELHRLI
_______ - EMVENLST G FuiRA I OORVERNVOVFEL HRLI
------- - EwENLSTAKRESS YYG PR INOORVERNVOVFEL HRLI
_______ - EWENLSTSOREES WG FuillRA RV OVFEL HRLI
------- - ~KLESVST, E 2R S OORL FAVOVFEL HRLI
_______ -EM/DSI SG G PR IR FVOVFEL HRLI
_______ - SM/DSI SG G PR YR, FVOVFEL HROVIE
_______ - EM/DSI SG G EWKAR YNOORL FAVOVFEL HRLI
_______ - SM/DSI SG G PR NOOR. FAVOVFEL HRLI
_______ - EM/DSVSG G PR YNOOR. FVOVFEL HRLI
_______ - SM/DSI SG G PR YNOOR. FVOVFEL HRLI
_______ - EM/DsvsG we PR YRR FVOVFEL HRLI
_____________ M/DS] SS 2R IRV QL FEL HRLI
_______ - DDSSD-SVESLPE We: FuklRA FBVOVFELHRLI
___________ DDLSD- SVESLPG FulRA FAVOVFELHRLI
FulRA
FulRA
FulRA
JECEMEA
A

358
339
337
337
287
325
324
294
318
229
172
290
280
272
278
328
310
331
328
253
312
244
319
319
305
320
315
319
318
326
309
282
282
319
319
338
233
322
305
355
335
366
356
344
370
366
356
225

423
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342
392
389
359
383
294
237
352
342
334
340
390
372
393
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344
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* 500 * 520 * 540 * 560
F =DNL VIENKPPTKT = SPEKL QS- DFI SEQPL TVFKHDSKSEKASTSEDVKNSAVG- NI P- - FPCVNN- - || S{EH- NRLS
F =DNL VIENKPPTKTPSSEKL ES- DFI SEQPL TVFKHDSKSEKASTSEDVKNSAVG- NI P- - FPCVNN- - || S{EH- NRLS
F =DKL L[ENKPSVEA:=SSNKL Q5- DFI SEQQPTVFK ' DSKSEKATTSEDVENNAVG: KI S- - LPFVNN- - | S{EN- NQLS
F=D-----KSPI I TESPK---------------- KUDDKSEKAATSDDI KNNWG- NI H- - LPSVNN- - [ T {EH- NHLP
L| DNLL[ENKPPPKT = TTKKFQS- DFVGEKPSSVVK ' DSKSVKAPTAEHATNSAVE- Kl P- - | PCFNN- - | TX\GHTNQPP
L =DNL L[ENKPPPKT = TTKKL QSDDFVGEKPSSVVK - DSKSGNAPPTEHVTNNAFG- Kl P- - | PCVNN- - || THGHANQLP
L =DNL L HNKPPQKT = TTQKFQS- DFAGKKPSSVVK DNKSVKVNTDEKATNSAVG: Kl P- - | PCl SN- - || T{GHANQLP
L =DNL LANKPPPKT = TSKKFQS- DFASQKPSSVVK ' DNKSVKVNTAEKATNSAVG- KI P- - | PCl SN- - TT/{GHANQLP
L =DNLVSNKQSLKP=Al KKI Q5- - - DYQQTTSI VK NTKSEKPPTAEHAKNI AFR- KI PP- LPCLNN- - | S{GL- - - - -
INKPQLKTESSTKKLP- - - - - - SPSTVI KEESKSERTSTPEPAKNNAI G- MFP- - LPSPI NNI 'S SHSNQLS :
NRTLPKP=PFKRLQS- - - - ------- DY} ADQSPAGKLANHSENI Al GGKI PLPPPCI NN- - IS ‘GHFN- - - :
IGKPLLQGENSKS- - L-------- SFEEV, [EPQA- - QNHKQQDHSENQ- - - - NHKLDYSTENG!G - TSLSSQ :
IGKSPLRGENSKS- - L-------- SLEEVDEPQA- - QNHKQQDHSENR- - - - NHELDCSPVNG'E - TSFSSQ :
EKFPLQE:| PKS--L-------- SLEVV. [ESQT- - KNHKQQDHSESL- - - - NHRLDCSAEKG'E - TSCSYQ :

GKFPLQASTPKS: - [ << - - - - - - SLEVI
GKFPLTE:-PPKN- - |

IGKSLAVSKKR- LAGD- - - - - - - - VETQLESAKN- DDG- - - - VRPTQLE- - - HSKEKTEANQPSPSQDE- - - -

ISKSAI KVPPVKK- -

KNPAVE! EVLNN- - - - - - - - - - VPl ERAQEPTPSI VKPKDYPQKPYSN- TECGEESTVGKFP IPFVYNDASS :
FLESKLNGVKHGTMRESHQL- - - - - - = - e oo o e AMPASKVR: - - - - KPNTENHKP\ PEEYPEHVWK :
* 580 * * 620 * 640

YYGNHHLGNLTLVSADKSSSSI CLSKQSSSI V.
YYGNHHLGSLTLASADKNSNSI SI SKQSSSI V.
NYGNHHL GNLALASADKSSN- - - - AKHSPNI V/
NYVNHHLGNLALASNDI KNSN- - - SKQSPNI V/
NFG- HHLAKLPI ASSDTN- - - - - - SKQSPSYV,

EPPT- - QNHKQQDHSEKL- - - - NHKLEHSAENG'|G - TSFSSQ :
EPQQ- - QNPKRKNDSEKL- - - - NHKTECSAENA /A ‘RTSFSSP :

(GKFPLMG=PPKNKNI - - NHKTECSAENA /A ‘KKSFSSP :
ENFPVPG=TPKN- - L EPQQ- - QNHKRKNDSEKP- - - - NHKTECSAENA'(S=KTSFSSP :
IGKFPLEGSTPKT-- | -------- SLQWV. EPQQ- - QNPKRKNNSEKP- - - - NHKTECSAENA'E ‘KTSFSSP :
GKI PLKGETTKN- - L SLEEL | EPKR- - QONLKRKDDSQKL- - - - NHKMECSAENA'/G:- ASFSSQ :
(GNSPPKR=TPNL- - - - TLEWV. KPQL- - QNHKRKDDSEKLN- - - HNKMECSAENA!G - RSCSTP :
RNSLPKRETPNL- - - - AVNW. KPQ - - QNLKRKDDSEKLN- - - HNKMEYSAENV, /G- RSCSI P :
IGKSLPDG=TPKK- - L-------- SLEYV. KARL- - QONLKRKVDSEKI - - - - NONMECSAENA'G - TSI SSV :
IGKSLPDG=TPKK- - L-------- PLEYV. KTRL- - QNLKRKVDSEKI - - - - NONVECSAENA!G:- TSI SSV :
IGKSLPDGETPKK- - L-------- ALEYV. KPRL- - QNLKRKVDSENV- - - - NONMECSAENA!G:- TSI SSV :
IGKSPPVGCTTKK- - L-------- SLEYV. KPRE- - QNLKRKDDSEKI - - - - NQGEMECSAENA'G ‘- TSI SSV :
RKSPPKG=TPKK- - L-------- SLEYV. KPLQ - ENLKRN- DSEKQ- - - - NHKMECSAENA'(G - TSI SSV :
IGKSPPKGETPKK- - L-------- ALEYV. KPRQ- - QNLKRKDDSEKL- - - - NHKMECSAENA!/G:- TSLSSV :
IGKSPAKE=TPKK- - L-------- PLEYV. KPRQ- - QNLKHKDDSEKL - - - - NHKMECCAENA!/G - TSLSSV :
IGKSPPKG=TPKK- - L-------- Al EYV. KPRQ- - PNLKRKDESEKL - - - - HHKMECSAENA/G:- TSLSSV :
IGKSPLKG=TPKK- - P- - - - - - - - ALEFV. KPQP- - QTLKRKHESEKA- - - - NHKMECSAENA!/G:- TSLSPM :
IGTSTLRG:PAKK- - L-------- SSEYV. KPLL- - HWWKRKHXPEEP- - - - NNKXECSAENA'/G ‘- TSHSSV :
IGTSTLRGPAKK- - L-------- SSEYV. KPLL- - HWWKRKHEPEEP- - - - NNKMECSAENA'/G - TSHSSV :
GTSTLRG:PAKK- - L-------- SSEYV. KPLL- - HI VKRKHEPEKP- - - - NNKMECSAENA'/G ‘- TSHNSV :
IGTSTLRG:PATK- - L-------- SSEYV. KPLL- - HWWKRKHEPEKP- - - - NNKMECSAENA'G - S- - - - - :
IGTSSLRG=PAKK- - L-------- SSEYV. KPLL- - RWKRKHEPEKP- - - - NNKI ECSAENA'/G ‘- TSLSSV

IGTSSLRG=PAKK- - L-------- SSEYV. KPLL- - RWKRKHEPEKP- - - - NNKI ECSAENA'/G ‘- TSLSSV

IGTS- LRREPAKK- - L-------- PADYV, KPLL- - - - LKRKHESEKS- - - - NNKMECSAENA!' E - APLSSV

IGKVSAKSYPVKK- LL- - ------ PSEFL| KPPLPHVWVKQRGDSEKTD- - - QHKMESSAENV| G:- - - - LSN

QL SAKS- KDDDDAQLTLQQVE- - - YSKDNTEGNQASPSQDNDL VE

IGNALLGSKNKLVEEN- - - - - - - - LKAQP_ LVAT- | DD- - VEPSLQQPE- - - VSKENTEDSPPSP- HDTGLGS :
IGNALLASKKKMAEEN- - - - - - - - LKAQP, LVAT- NDD- - VQPSL QEPE- - - LSKENSEENPPSP- RDTAPVS :
IGNAL TGKRNKLPKGN- - - - - - - - SKVQTLSI TN- KDD- - | QPTLEQPE- - - LSKQDTEGNLLAHSHDDGLGD :
ISKPAI KVPPVKK- - - - - - - - - - VPLEHA'ELPPLI VKPKDHPQKPHSS- GECVEENAVGKFP IPPVNNRTSS :
----- VPLEHA'EPPP- - - - PKDYPQKPHSS- GECVEENAVGKFP IPPVNNRTSS :

€2 CPPNAGG MIPLY[CACGAL :
€2 CPPNAGG MTPLYETCGAL :
€2 CPPNSGG MIPLY[EGCSPM :
€2 CPPNSS- LVAPLFCACSSL
€2 CPPNAG- FMAPI YETCGSV :

- - SKQPPSYV

€2 CPPNAG- FMAPI YETCGTV :
€2CPPNAG- FMAPI YESCGTM :
ZCPPNAG- FMAPI YESCGTV

PYFVHDLRNPALCLPDI N- - - - - - | KGSPSCV, €2 CPPNPGFMPPPVHNAFSTM :
NYS- HHLD- - = - == == - == == o I NSPSCV - - - NAG FMAPPP- - - - - - :
NHG- HYI GKPTLLTSLDSM\- - - - TKNTLGCV €2CPPNPS- LI TPI YEPYSPQ :
B------------- SNQAN- AGSQ- - - - - - o €2GFPG - - - - AVYGEY- EPF :
KYGSHL SNYTPFSGNSDQAN- FGAH - - - - - c PG - - - - SVYGEY- EPF
KYGSHL SNYTPFSGNSDQAN- VGSQ- - - - - - Yl €2GYTG - - - - AVYGEY- RPF
KYGSHL SNYTPFYGNPHQEN- WSR: - - - - - S €2GFTG - - - - PWWGEC- GPF

KNGSHL ANHTPFSGTPHQAN- VASDNKTSPWC
KNGSHHTNHTPFSGTPHQAN- EASDNKTSPWC
KNGSHL TNHTPFSGTPHQAN- VTSDNRTSPWC
KNGSHLTNHSPFESG PHQTD- VASDNGT SPWS
KSGSHHLNYSSTPGDPHQAS- GAADNRVAPMC
KNGSHHSNYTPFAGNL HQT E- AAADNRMGSWG
ENGCHL SNYTSFSGTPHQT K- VAADNRMGSWG
KNTSHL SSSMPFAGNPHQGN- VAADNGVGPWC!
KNTSHL SSSMPFAGNPHQGN- MAADNGVGPWC!
KNGSHL SSSTPFAGNPHHGN- MAAENGVGPWG
KNGSYL STATPFAGNPHQGN- MAADSGVGPWC!
KNGSHL SHHTPFPGNPPQPN- VPADSGVEPWG
KDGSHL SKCTPFPGNQHQTN- VAADSGVGPWC
KNGSHL SNYTPFPGNPQQTN- VGADSGVGPWC!
KNGSHPSNYTPFAGNPYQTN- SAADSGVGPWG
KNGSHHSNYTPFSRNQHT AN- VPADSGVPPWC
RNGSQTSNYGPYI GNP- QPTPVATDNKANPWC
RNGSQTSNNGPYL GNP- QPTPVATDNKANPWC
KNGSQTSNYGPYL GNP- QPTLMASDNKASPWC
----- QBLVFPYLG\P- QPTPMASD- KASPWC
KNGSQTSNYGPYVGNP- QPTPVGTDNKASPWC
KNGSQTSNYGPYVGNP- QPTPVGTDNKASPWC
KNCSQPSHHVPYVGNPPAPAPL PADNKAAPWC

€XGFTG - - - - TNCGE- YGPI

E2CFTG - - - - TGYGE- G -

- GORDQAATNGVSKSNRRATPVASDNKQNNWGVQL
- GHHDQTAKI GASKSNL RATPVASDNRQNNCGVQL
- NHHNQAATNETF T SNPPAVHVAPDNKQNNWY -

RGLVI QKSNNGQYSRKTSPASEATYSKPASWC QP
PKLPLPSI SKELVTPI WPQQ- - - - - = - === - - -

€2GFTG - - - - TNFGE- OGPY
C2GFTG - - - - TNFGE- CGPY
S2CFTG - - - - TNYGE- SGPF

€2GYTG- - - - - TNGGE- OGPF :
€2CFTG - - - - TGOGEGOGPF

€2GFTG - - - - TMOG:- OGPF :
€3GFTG - - - - TTCE:- - - GY :
€2GYMG- - - - - AVOG:- OGPF :
€2GYMG- - - - - AVOG:- OGPF :
€2GFMGG - - - PVOG:- OGPY :
€2GFMGG- - - - PVOG:- OGPY :

496
477
475
455
416
467
463
433
451
365
301
415
405
397
403
454
422
457
454
378
437
369
444
444
430
445
439
444
443
451
433
407
407
444
439
463
358
444
431
490
461
509
489
478
510
502
496
335

574
555
550
530
486
537
533
503
523
417
374
467
471
463
469
527
495
530
527
450
510
442
516
516
502
517
511
518
513
523
503
479
479
517
506
535
430
517
503
567
531
587
567
554
572
580
569
387
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M EEC
CaEEC
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CcEEC
GTEEC- 1
GTEEC- 2
LaEEC

Lj EEC

A EEC
PSELF3b ( PPD)
LCELF3b
M ELF3b
CaELF3b
GrELF3b- 1
GTELF3b- 2
CcELF3b
PVELF3b

Ai ELF3b
LaELF3b- 1
LaELF3b- 2
PSELF3a (HR)
LcELF3a
M ELF3a
CaELF3a

Lj ELF3
GrELF3a
CcELF3a

A ELF3a
LaELF3a
MIELF3- 1
PbELF3- 1
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PbELF3- 2
PrELF3
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FVELF3

At ELF3
HVELF3
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OsELF3-2
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PIEEC
PpEEC
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MIELF3- 2
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OsELF3-2
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PIEEC
PpEEC
FVEEC

At EEC

* 660 * * 700 * 720

SLNSGTKD- LDPSLT- SFHQKI G LSGSSLP- - - - - QLL[E=CVPSFMH - RS|I SASA ' [EQVIEQSS- GPKNHHSYAELNS :
SFNQGSKDV./MDPSLTTSFHKI RLLSGSSLP- - - - - QLL[E=CVPSFMH - RSI SASS ' [SQVAQSN- GPKNHYSSAELNS :
SLNPGNKD- /L DQSL GTNCHQKVG FSSSSLP- - - - TSFIVH- - RSI SASA | [ZQVEQSNYGTKNHQSNAEF- -
SFNPLSKDVSSEAALA:SSHKFG LSGSSLP- - - - - Q- Llg- - - PPFI HNPSSI SASA ' [SQVIGQSN- GPENHNSCGEVNS :
NFNPGSKDASL DAALA = SSQQKFGLLSGPSLP- - - - - QiL[§- - - PPFVP- PSSI SASA ' [SQVIGQSN- GPENHHSCGEVNS :
SFNPLSKDASSDATLA=SSHKLG | SGSSLS- - ---QP----- SFMNHPSSL SASA [ [EQVIGQSN- GPENHHSCGEVNS :
SFNPLSKDASSDAALAZSSHKLG LSGSSLP- - - - - QiLlg- - - PSFMNHPSSI SASA ' [EQVIGQSN- GPENHHSWGEVNS :
AFNLGSKDATDAAAL SSGSHQRTAE PSGSSLP- - - - - NSL[g- - - PPFM P- PMLPVEA [5H WOSN- GPE- - - - - - EANS :
------------------- TPPPPPI | ASSLP- - - - - Q7L
------ TLPPTNSHQRI GSLSDSFSP- - - - - PMVH- - - PSI EHPNNNNNNNN/ NNGHESH- - - HYSSSLGEVNS

NPAYGV=NFHQAI AVSPFI PPSS- - - YA
NPAYGV=NFHQAI AVBPFI PPSS- - - YA
NPAYGV 5 DFHQAI AVPPFI PPGG- - - YP,

NPAYQF ~ASHPVVGVSPFVPPAS- - - HA
NPAYQF ~ASHQVVGVSPFVPPAS- - - HA

NPVYGL ~ASHEAI GVPPYI PPGS- - - HA
NPSYGV ;- - - - PHI SPGS- - - LT
NPSYGV:- - - PHI PPGS- - - LAVFH
NPSYQ =- - - PPPETPPGS- - - QA
NPSYQ =- - - - PPPEI PPGS- - - HA
NPSYGV:- - - - PPPETPPGS- - - HA
NPSYGV:- - - - - - - APPETPPGS- - - HA
GPAPLGGTF INAAYG =NSYQG GVPPDAPPGS- - - HA!
VPALLGGSF) NPGYA = TSHQGVGVPPDTHPGS- - - HG
- PAPLGGAF /NPAYG QTSHQG - - - - DTPPGS- - - HG
APAPMGGTF| NPAYGV = TSNQVPGVPPETPPGS- - - HA
GPTPLGGTF NAAYVI ASHQENGVPKNTPPSS- - - HA
GSTPVAGNF KPTYGV:- SSHHQGMGVLPVPPSLG- HT|
GSTPVAGNF KPTYGV:- SSHHQGVGVLPVPPSLG- HT|
GSTPMIGNF KPSYGV ;- SHHL QGVIGVL PVPPSL SGHT|
GSTPMMENF KPSYGV ;- SHHL QGVIGVL PVPPSLNGHT]
NSTPMIGNF [KPNYGV - ASHHHQGT GVL PVPPPLG- HT|
NSTPMIGNF ' (KPNYGV - ASHHHQGT GVL PAPPPL G- HT|
GSSPMIGNF | KPAYGV - GPHHQGVGVLPAP- - - - HPT]
MPTPWMPQYHPGMGF=- - - - - - - - - - - - PPGN--- -G
SLPSTAGEF ! NSPYG |5 MPHQPQHMGVGGPPAWP- - PM
SSSTAGEDF|SS------------- ACGARLMBA- - PV
SLPSTAGDF NSAYGV : MPHOPQHMGAPGPPSVP- - MN
RLPSTTCDFNSAYGV = | PHQPQHVGAPGTPTMP- - MN
RLPSTP- - - - - - - YGV: | PHOPQHWPPGAPAVH- - WN
SLNPGARDY " NATYSN:SLYQQGMAE GTPPLLQ- - - - T
SLNPGARDY " NATSSN:SLYQQGMAE GTPPLLQ- - - - T
SLDPGNKNYSNAAYG ELTYQQGMAE GTPPLLQ- - - - T
----- SSAF| VPVYGQDSLETPFRFPVSSPFSH- - - - §

* 740 * 760 * 780 * 800

Al LYQSPS- NVETIQ- - | SQUVBRNI STYQSLEDNKEL QVSTASSP- SKRVKG- DELPLFPLAPTFWESP- - - - - - - - - - -
Al LYQSPS- NVE1IQ- - | SQUVBRNI STYQSLEDNKEL QVSTASSP- SKRVKG- DELPLFPLAPTFWSSP- - - - - - - --
TI LYQSPS- NM=1IQ- - | SHYMARNFSPYQSLEDNKELQ SI ANSP- SKRVKR- DELPLFPLAPTFWSSP- - - - - - - --
- - MYQTPSSNME1IQ- - | SQUVBRNI SNYQSYEDNKEL Q' SRASSP- SKRVKGVDEL PLFPVAPTLWPSS- - - - - - - --
Al YQSSS- NI =P- - TSQUVBRNI ST- HHSPKDKEPQRSTASSP- SKRVSAAEVL PLFPLAPTFWQTE- - - - - - - --
Al LHQSSS- NI 5P- - TSQUVBI NI ST- YHSVKDKEL QRSTASSP- SKRTSG- ELLPLFPLAPTFCHTE- - - - - - - --
Al LHQSSS- NVE=P- - TSQUVBRNI STYHHSLKDKEL QRSTASSP- SKRVSG- EALPLFPLAPTFWQSE- - - - - - - --
Al LFQSSS- NVe=P- - TSQUVPRNI STYHHSL QDKEL HRSTASSP- SKRVSG- EALPLFPLAPTOWQSE- - - - - - - --
Al LYQSSS- NL==Q- - ASRAL SRNVPTSHHSLKEKESQT STAT SP- PKRVKG- DVLPLFPVAPTLWPSTK:- - - - - - --
AMLYRSSS- NLE1IQ- - TSRVVBRNI L T- HHSVEDKEL QRSTASSPPSKKMKG- DELPLFPVEPTSRLSA- - - - - - - --
SI LYKSPSSNI | INYHTSQ MPRTTNN- VRKDKDRSTTSSRSSSP- CKKVKG- DVLPLFPVAPTFLASN- - - - - - - --
- GADFDTH- NQ= = ONFSNQKSGAVL HVTKSRPS- RERELASSPNEK:- - - - AQE R - - - EKSSEGRDAL- - - - - - - --
- GAGFDTH- NQ::=CDFSNQKSGPI LHVTKARPS- RERELASSPNEK:- - - - AQE R - - - EKSSEGRDAF- - - - - - - -
- EANFYTH- NQ=:=CNLTNQKNGATL HVRKPQPS- RERELESSPGEK- - - - AQEl | K- - - EKSAEERDTL- - - - - - - --
- GASFNTH- NQ==CONLTNQKNGATLHI TKFQPS- | ERELQG PTSRPN- - EKE! R - - - EKSAEGRDAL- - - - - - - --
- GADFNTHHNQ: = SNL PVQKNGARL HVKKSQAL - KERGLQGSTRSSPSEMAQG! RA- - - GKI ADGSDAQ- - - - - - - -
- GTDFNTHHNQ: = SNLPVL KNGATL HVKKSQAS- KERGLQGSTI SSPSEMAQG! RA- - - GKI AEGNDAH- - - - - - - -
- GANFNTHPNQ: = SNLPVQRNGATL HVKKSQAS- KERQLQGSTTSSPSEMAQG SA- - - GKI AEGSDAQ- - - - - - - --
- GANFNTHHNQ: = SNLPVQRSGANVSHVKKL QVS- KERQLQGSTASTASETPQRI KA- - - RNI TEGSDAH - - - - - - --
- Rl DFPAH- NQG= SNQPVOQRTGSASLAGKSRTP- KDSEFQGSSTNSPNETAQETRTT- - QQVAEGREAN- - - - - - - -
- GANFNTH- NQV:=NNSPVQRKGAI SHVKKSHAS- KKSELQGSTASSPSEKAQG RK- - - RQl ADGRDAH - - - - - - -
- EANFSTH- NQ= < YNLPAQKNGAI SHVKKFQAS- KKSEI QGSTASSLI EKAHG RQ- - - Rl AEGRNAH- - - - - - - -
- EADCNKH- NQ= = YDL PVQRNGAT SHVMYHQRS- KEFEVQVSTASSPSEMAQENST- - - GQVAEGRDVL- - - - - - - -
- EDNCNKH- NQ==ONL PAQRNEDT SHVMYHQRS- KEFDLQVSTASSPSEMAQENST- - - GQVAEGRDVL- - - - - - - --
- EADCNKH- NQ==ONL PVQRNGAT THVMHHQRS- KEFEL QVSTASSPSEMIQGVST- - - GQVAEERDAL- - - - - - - -
- EANHNKH- NQI PONL PAQRNGATSHVMNRQRH- KEFEL QGSTASSPSEMAQGVSI - - - GQVSEGRDVL- - - - - - - -
- EADHNTH- NQ CDVPVQGNGAT SHVYMYQQWY- KEFEL QGSRTSSPSEMG: - - - - - - - - QVAEGRDAL- - - - - - - -
GKANHNTN- NK==ONLPVQRNGAI SHVLKHQTS- KDFEL QETSASSPSEMAQGLST- - - GQVAEGRDVL- - - - - - - -
- EGNLNTN- NQ==ONLPVQKNGANMSHAL KYQTS- KDFDLQGSTASSPGEMAQGL ST- - - GQHAEGRDVL- - - - - - - -
- DANPSTN- NONENNLPDPRNGTI SNVMRYQVCSREVEL QGSSATSPSETAQG: - - - - - - RTDAGRDVL- - - - - - - --
- ETDI NTN- NQ==CDLPVQRNRAI SHAMKKYQTSKEVEL QGSTASSPSEMAQG! ST- - - RQYl AEGRDAL- - - - - - - -
- GTNSNLQ HQ:=ONVPSRKNVTI PHAKKFQPS- NDSGLQGSTANSTGDRAPVRTN- - - - QNAEGSDAL- - - - - - - --
- GTNSNLQ HQ:==ONVPSRKNVTI PHAKKFQPS- NDSGLQGSTANSTGDRAPVRTN- - - - QNAEGSDAL- - - - - - - -
- GANSNLQ HQ==ONVPSQKNVTI PHAKRL QPS- NDSGLQGSTANNTGDRAPMRTD- - - - QNPEGSDAL- - - - - - - -
- GANSNLQ HQ:==ONIVP- QKNVTI PNAKRL QPS- NDSGLQGSTANNTGDRAPMVRTD- - - - QNPEGSDAL- - - - - - - --
- GTNSNVQ HQ:=ONVPSQKSGAI PHAMVFQAS- NDSEL QGSTTNSPGDRARL GTD- - - - RNAEGSDAL- - - - - - - -
- GTNSNVQ: HQ: = ONVPSQKSGAI PHAMVFQAS- NDSEL QGSTANSPGDTARLGTD- - - - QNAEGSDAL- - - - - - - -
- - - NSNLQ HQ:==ONVPTPKNAAI PRAMVKSRAS- NPSELQGSTANSPGDRAPWTD- - - - QTAGESDAL- - - - - - - -
QRRQQRSD- NEPAPQRQQRPTKSYPRARKSRQGSTGSSPSGPQG SGSKSFRPFAAVDEDSNI NNAPEQ- - - - - - - --
SCNVRNEAVSVGGVWRFHSSRGSEL QGSSAASG- - PFDRQQGQGEARGHAAAAPAAPL PTSSSAGNGN- - - - - - - - --
SC- - - SEAVLA- - - - - - - - SRDSEVQGSSASS- - - = - == === == === =m o e m oo

SCN- - - - MBHPEG WRFHASRDSEAQASSASS- - - PFDRFQCSGSG
SCN- - - - MBHP=G WRFHASRDSEAQASSASS- - - PFDRLQCGGSG

SCN- - - - MBHP= GVWRFL ASRDSEPQASSATS- - - PFDRLQVQEDGS- - - - - APLSFFPTASAPNVQDPPSSGGQDRD@

- - El NFTLPHQ:= = CNVBGQVEQVMPCYVGNI QASKGSEI QGT TASSPSDRTLGNALPLFPTAPQSQE- - - - ---------
- - EI NFTLPHQ:==CNVASQVBQVVPCYVGNI QASKGSEI QGTTASSPSDRTLGNALPLFPI
- - ETNFTLPHQR:CNIVENQVREVMSYYMGENI PAPI VNEL QGSTPNSPSDKTKGN\VLPLFPTAPQGEEFA- - - - - - -

CVPSFMH - RSI SASS ' [SQVIGQSS- GPKNHHSYAELNS -

644
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597
557
607
602
574
587
467
437
542
546
538
544
602
570
605
602
526
576
508
582
582
568
579
586
593
579
598
578
555
555
594
583
612
507
589
567
642
583
663
643
623
646
654
625
434

708
689
686
661
621
670
666
638
652
531
503
601
605
597
605
666
634
669
666
590
639
571
645
645
631
642
643
657
642
658
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617
617
656
644
674
569
649
635
708
608
717
697
691
711
719
692
497



PSEEC @ seeeeeeeeeeeoao DRD- - - SQVEHQS 749
LcEEC - DRD- - - SRVEHQP! 730
M EEC - DRDSI DEHQEHHSR 730
CaEEC - DRD- - - TRVENGSR 702
PVEEC - DRN- - - TQVELQPR 662
CcEEC - DRS- - - TQVEQQPR 711
QUEEC 1 - DRN- - - TQVEHRPR 707
QUEEC 2 - DTN- - - TQVEQRPR 679
LaEEC - DKN- - - KNVENGPRI 693
Lj EEC : - EQ\- - - TPVENLPR 572
A EEC i NVD- - - HHHHHQA 544
PSELF3b (PPD) : -------- LSSFTVPLASDE- VFQSLETRQKPQ 658
LCELF3b [ PSSFTVPLVSDE- VFQPLETRQKPQ 662
M ELF3b : 654
CaELF3b 662
QUELF3b- 1 713
QUELF3b- 2 681
CcELF3b 714
PVELF3b 713
A ELF3b R SPSLVDPVWVI DGANQSHETRSETR 647
LaELF3b- 1 R SLSHVAALI PEG- DLQSLETRPQIR 696
LaELF3b- 2 R SLSHVATLI PEG- VLQPLETGKQTR 628
PSELF3a (HR) : -------- PLFPM/PVE- PESVPHSLETGQKTR 702
LcELF3a [ PLFPMVSAE- PESVPHSL ETGQQT 702
M ELF3a . PLFPM/PVE- PEGVAQS| ETGQQT 688
CaELF3a . PLFPMVPLE- PEVWPQSPETRQGSI 699
Lj ELF3 . PLFPTVPVE- PEGAPQSLETGQQ 698
QIELF3a [ PLFPM/PAE- PESVPQSLETGQHT 714
CcELF3a [ PLFPM/SAE- PESAPQSLETGQQT 699
A ELF3a . PLFPMGPVT- PEGAPQSL ETGQQT 715
LaELF3a [ PLFPNMAPVAAPEEVPQSL ETGQQPI 700
MIELF3- 1 . QLLPMVPVI PDG- VPQSHDTDGPTR SRTATR ) 674
PbELF3- 1 . QLLPMVPVI PDG- VPQSHDTDQPTR A TAThsAAR! Hes! g 674
MIELF3- 2 R QLFPMAXVI PDG- VPQSSDTGQPTR ERTATASAAR! HeSi 713
PbELF3- 2 . QLFPVAPVI PDG- VPQSHDI GQPMR e ratfisaar Hesi d 701
PnELF3 [ QLFPVBPVI PGG- VAQPHDSGQPTR SRTATIASAARI FeSI Q 731
PpELF3 . QLFPMAPVI PEG- VAQPHDSGQPTR A RTATASAAR! FlSS| 626
FVELF3 . QLFPTVPAVPER- VPQPHVTNQATR A saTlsaaR! Hles| 704
At ELF3 : 695
HVELF3 765
ZNELF3- 2 647
OsELF3-1 760
OsELF3-2 742
ZNELF3- 1 756
PIEEC 748
PPEEC . 756
FVEEC : 730
At EEC oo OE[EREDSDHM S 540

Figure S3. Alignment of selected ELF3-like protein sequences used to generate phylogenetic tree
in Figure 5B. Sequence details are given in Table S3.
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—-ISGVL-PL-NPNTSTTNTPPPPA
—-ISGVL-PL-NPNTSTTNTPPPPA
-INSGVL-PL-NPNISSNTV--PPA
-INSGVL-PL-NPNISSNTV--PPAER
-INSGVL-PL-NPNISSNTV--PPAER
-INSGVV-PL-NQNISSNTA--PPTE]
-ISGVL-PL-NQNISSNTA--PPTE]
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Figure S4. Alignment of ELF3-like protein sequences from 20 legume species with Arabidopsis ELF3.
Sequence details are given in Table S3. Sequences were manually curated and mRNA transcripts translated
at http://biotools.umassmed.edu/cgi-bin/biobin/transeq and splice site prediction by

http://genes.mit.edu/GENSCAN.html. Deduced protein sequences were aligned in Geneious (FFT-NS-ix
1000 default settings) and conservation shaded in GeneDoc (black to grey shading scale showing
conservation of 90%, 80%, 50% and <50% with similar amino acids residues shaded together). Coloured
shading indicates ELF3 conserved motifs labelled according to Liu et al. (2001). Red background or red
text indicates ppd-1 and ppd-3 allele mutations respectively. Arrows indicate splice sites in the
corresponding pea ELF3 genes.
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Figure S5. Phenotypic comparison of mutants for pea “evening complex” genes.
Representative ten-week-old plants grown under short days or long day conditions.
All plants are near isogenic to WT (hr). Growth conditions as in Figure 6
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Figure S6. Comparison of pea ELF3a and ELF3b gene expression.

A) Developmental regulation of pea ELF3 gene expression in the hr (WT) line NGB5839 under 8-h
SD conditions (experiment also shown in Figure 2). B) Expression of ELF3 genes in different
tissues of hr (WT) and a near-isogenic HR line. Plants were grown for two weeks from sowing
under LD conditions in the glasshouse before harvesting at 8h after lights-on. Leaf and apex tissues
were harvested as described in the legend of Figure 2, and stem tissue consisted of the uppermost
expanded internode and petiole of the subtending leaf. C) Developmental regulation in continuous
darkness. Samples consisted of the entire shoot, excised at the cotyledonary node D) Diurnal
timecourse of expression in leaflet tissue from three-week-old plants grown under a 12-h light/12-h
dark cycle at 20°C. Light and dark periods are represented by white and black bars respectively. A
to D). Values are normalized to ACTIN and represent mean + se for 2 biological replicates. All
harvests consisted of pooled material from two plants. E) Tissue distribution of ELF3 gene
expression in cultivar Cameor (hr) in various tissues, as presented in the pea gene expression atlas
(Alves-Carvalho et al. 2015; bios.dijon.inra.fr/FATAL/cgi/PsUniLowCopy.cgi?). LN - low
nitrogen, dap — days after pollination, dai — days after imbibition. A, B and C refer to different
developmental stages.
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Figure S7. Diurnal regulation of group la CO-like genes in the ppd-3 mutant.

Growth conditions and expression analysis as in Figure 3.



Table S1. SNPs in PSELF3b coding sequence in selected P. sativum lines. All accessions are var.
sativum except 1794 (J11794) which is var humile. CAM - cv. Cameor, BOR — cv. Borek.

Mutation (relative to ATG)

Coding region Cultivar sequenced cDNA Protein
ELF3b exonl 5839, CAM, BOR, 1794, 1771 no mutations
5839, CAM, BOR no mutations
1794 G339A silent
ELF3b exon2 1794 A368G K123R
1794, 1771 G481A E161K
1771 G566A S189N
ELF3b exon3 5839, CAM, BOR, 1794, 1771 no mutations
5839, CAM, BOR no mutations
1771 A1066G T356A
1794, 1771 C1087T P363S
1794, 1771 T1125G F375L
1771 G1146C Q382H
1771 G1147A A383T
1771 Al1287G silent
1771 C1329T silent
ELF3b exon4 1771 T1356C silent
1771 T1399A F4671
1771 G1521C Q507H
1771 G1569A silent
1794, 1771 G1597C G533R
1771 A1653G silent
1771 A1654G S552G
1771 G1690A /5641
1771 C1797T silent




Table S2. Primer and marker details.

™m
Gene Primer Sequence (5' to 3") Purpose (°C) | Enzyme | Population
PCR and
sequencin | 55
COLDb-F4 | GGAAATATGGGCCTTTTGG g
PCR and
sequencin | 58
COLb-R4 | TGGTTGGATTGGTAGIGTGG g
PCR and
sequencin | 55
COLD-F5 | TCAAGTCAATGAATTTTGTTGC g
COLb
PCR and
sequencin | 58
COLDb-R5 | TCGGCATATCTTGTCAAAAGC g
PCR and
sequencin | 58
CO1P-2F | AGGTTCGAGAAGACAATTCG g
PCR and
sequencin | 58
CO1P-1R | ACCGGCACAACTCCGTCTGC g
ELF4- | 1CAGTCGGTGCTTGACAGGAACAGAG | 9enotypin
DNE/ELF4 [OSPL | C gHRM __ | 5o
ELFA- | TGAGATCAGAATAAAGAGAAGCAACC | genotypin
GSP2 TTTG g/HRM
ELF3- genotypin
HR/ELF3a HR-F ACTAACACTTTATTGGCAAGTG g/HRM_ 58
ELF3- genotypin
HR-R GCGGAAAGTATCGTCATTTTG g/HRM
PEPTRA Mapping/ Torsdag x
NS-F1 GCCGTGATTCGGATCTGATGG CAPs Pcil Térese
PepTrans  oepTRA Mapping/ | & Torsdag x
NS-R1 CGGT CGTATAAAGGAATGACTAC CAPs Pcil Térese
gene
ELF3b- expression
F2 CAAGCCCGAGACTTTCTCC /gRT-PCR 62
gene
ELF3b- expression
R2 CTGTGCAATTCAAACACTTGG /gRT-PCR
ELF3b-
ppd1- genotypin
PPD/ELF3b HRM-F | AAGGGTGATGCCGAGAAGG g/HRM
ELF3b- 60
ppd1- genotypin
HRM-R | TCTTATTCCTCGGTGGTGCT g/HRM 6|2
ELF3b-
ppd3- genotypin
HRM-F | AGGCAAGCCGAGAAGATTTCA g/HRM
ELF3b- CGCGGAGT CAACGAGACTT genotypin




ppd3- g/HRM
HRM-R
ELF3b-
ppd-3- genotypin
HRM-2R | TCATTGGATTCCTGCTGTAAG g/HRM

PCR and
EFL3b- sequencin | 58
F1 AATGACACGGCAGAGAAAGG g

PCR and
ELF3b- sequencin | 60
R1 AATTCCTGGAGCCCGTAGG g

PCR and
ELF3b- sequencin | 60
F2 CAAGCCCGAGACTTTCTCC g

PCR and
ELF3b- sequencin | 57
R2 CTGTGCAATTCAAACACTTGG g

PCR and
ELF3b- sequencin | 56
F3 GGTCCAAGTGTTTGAATTGC g

PCR and
ELF3b- sequencin | 60
R3 CCCTGCAGAAGAGGTTTTCC g

PCR and
ELF3b- sequencin | 58
R4 CTGCTTGGAGGAATGAATGG g

PCR and
ELF3b- sequencin | 56
F5 AGAACCACACCAGAGAGG g

PCR and
ELF3b- sequencin | 58
R5 TCAACTCAAAGGTTACACATCC g

PCR and
ELF3b- sequencin | 58
F6 AACACGCACACTTTGTCAGC g

PCR and
ELF3b- sequencin | 60
R6 GTATGATCGGCAGCTTCAGG g

PCR and
ELF3b- sequencin | 56
F7 AATCTTTTGCCCGATACTGC g

PCR and
ELF3b- sequencin | 58
R7 ACTGTGAACCAGCATTTGCC g

PCR and
ELF3b- sequencin | 56
F8 TTCATGAATCCTGCCTATGG g

PCR and
ELF3b- sequencin | 61
12-1F ATGCTTCCTGTTGGAGTCTCG g
ELF3b- genotypin 58 NGB5839
F6 AACACGCACACTTTGTCAGC g/CAPs Alwl X ppd-3




ELF3b- genotypin NGB5839
R6 GTATGATCGGCAGCTTCAGG g/CAPs Alwl X ppd-3
Mapping/ Torsdag x
. ThiolP-F | CCGAAGAGGATTACCCCTAYCGTGC | CAPs Mboll Térése
ThiolP - 55
Mapping/ Torsdag x
ThiolP-R | GCTTCTCCCCAGCTACCACCCC CAPs Mboll Térése




Table S3. Sequence details

Protein
Family Species name Accession
Brassicaceae Arabidopsis | AtELF3 AT2G25930
thaliana AtEEC AT3G21320
AKELF3-1 GBYE01012597.1
Acacia koa AKELF3-2 GBYE01021588.1
AKEEC
(partial) GBYE01064612.1
AdELF3a | |gblJQIN01001261.1]A08:17057456..17061006
Arachis |gb]JQIN01001121.1]A06:109327377..10933233
duranensis AdELF3b 4
AdEEC |gb]JJQIN01001303.1]A09:4426999..4429737
|gb]JQI1001000312.1|B07:125055854..12505933
Arachis AIELF3a 2
ipaensis _ |gb]JQI1001000276.1|B06:133911868..13391652
AIELF3b 6
AIEEC |gb]JQ1001000364.1|B09:5640632..5643286
CcELF3a |gbJAGCT01007375.1|LG03:1360-5896
Cajanus cajan | CcELF3b |gb|AGCT01015227.1|LG09:39494-44466
CcEEC |gbJAGCT01008553.1|LG11:1305-6005
Cercis gigantea CgELF3 Cgm40592 c0.4
CgEEC Cgm39860 c0.3
Cicer CaELF3a LOC101489432
arietimum CaELF3b LOC101488316
CaEEC LOC101495393
Fabaceae GmELF3a | Glyma.04G050200.1
GmELF3b-1 | Glyma.17G231600.1
Glycine max | GmELF3b-2 | Glyma.14G091900.1
GmEEC-1 | Glyma.08G197500.1
GmEEC-2 | Glyma.07G013500.1
GsELF3a |gb|KHN29734.1]
GSELF3b-1 | |gh|KHN37008.1]
Glycine soja GSELF3b-2 | |gb|KHN17209.1]
lgh|KHN11326.1 (with FAR1-RELATED
GsEEC-1 SEQUENCE)
GsEEC-2 |gb|KHN39274.1]
Lathyrus LsELF3a GBSN01007972
sativus LsELF3b GBSN01012791
LsEEC GBSN01020173
LcELF3a Lc38669: |gh|JX946295.1|
Lens culinaris | LCELF3b Lc20598: LcChr5:249280295..249285299
LcEEC Lc31587: LcChr7:28615590..28620454
L otus japonicus LjELF3a Lj1g3v1785530.1
LjEEC Lj3g3v2719920.1
Lupinus LaELF3a Lup030650: NLL-03:23827343..23830452
angustifolius LaELF3b-1 | Lup000361: Scaffold 1 1096:96100..101281
LaELF3b-2 | Lup012006: NLL-10:6040433..6045113




LaEEC Lup013664: NLL-09:12303329..12307096
Medicago MsELF3a GAFF01064723
sativa MsELF3b GAFF01106657
MsEEC GAFF01066064
Medicago MtELF3a Medtr3g103970.1
truncatula MtELF3b Medtr1g016920.1
MtEEC Medtr8g015480.1
Phaseolus PVELF3b Phvul.001G032900.1
vulgaris PVEEC Phvul.010G142900.1
PsELF3a
(HR) PsCam034343 1: |gh|JN983406.1]
Pisum sativum | PSELF3b
(PPD) PsCam054737_1
PsEEC PsCam045014 1
Trifolium TpELF3a ASHM01006086.1
pratense TpELF3b ASHM01002847.1
TpEEC ASHM01006217.1
VfELF3a CSVX01003282.1
Vicia faba VfELF3b CSVvX01003283.1
VfEEC CSVX01029249.1
VaELF3a |gb|lJZJH01056101.1|
Vigna angularis | VaELF3b |gb|JZJH01047989.1|
VaEEC |gb|JZJH01050188.1|
VrELF3a |gb|JJM001000121.1|\Vr05 20836600-20840972
Vigna radiata | VIELF3b |gb|JJM001000122.1|\VVr06 33808491-33812872
VrEEC |gblJJM001000129.1|\Vr09 1574582-1578437
Hordeum |gb|JN180296.1: Chrl (463,461,979-
vulgare HVELF3 463,463,725)
Poaceae Oryza sativa OsELF3-1 | 0Os06g0142600
OsELF3-2 | 0s01g0566100
Zea mays ZmELF3-1 | LOC100383534
ZmELF3-2 | LOC103630791
Fragaria vesca FVELF3 mrna02656.1 LG2:18150208..18153629
FVEEC mrna22895.1 LG4:23802802..23805586
Malus MdELF3-1 | XP 008357349.1
domestica MAELF3-2 | XP_008351957
Rosaceae Prunus mume PmMELF3 LOC103320523
PmEEC LOC103342866
Prunus persica PpELF3 1G416000.1 v2.0
PpEEC 3G054300.9 v2.0
Pyrus PbELF3-1 L0OC103929644
bretschneideri | PbELF3-2 LOC103951808
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