Fig. S5 Alignment of PHYA and PHYB sequences from shade tolerant and shade intolerant

species.
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Details of the sequences used for alighment

e Intol-Arabidopsis Arabidopsis thaliana - AT1G09570.1

e Intol-Populus

Populus tremula - gi|340007753|gb|AEK26583.1| phytochrome A, partial [Populus tremula)

e Intol-Eucalyptus Eucalyptus grandis - gi| 702263244 |ref| XP_010037943.1| PREDICTED: phytochrome A
[Eucalyptus grandis]

e Intol-Glycine max Glycine max - gi|351722971|ref|NP_001238286.1| phytochrome A [Glycine max]

e Intol-Scots pine Pinus sylvestris - gi|410718340|gb|AFV79546.1| phytochrome N, partial [Pinus sylvestris]

e Tol-Picea glauca Picea glauca - Congenei - 167818246 670 bp

e Tol-Norway spruce Picea abies - Congenei - gi| 543906193 |gh|AGV77083.1| PHYN [Picea abies]



Basic, Non-polar, Hydroph

Non-polar, Hydrophobic

Arabidopsis-Shade Intolerant Nucleotide | Spruce-Shade Tolerant Nucleotide
E-Glutamate GAA K-Lysine AAG
Acidic, Polar, Hydrophilic Basic, Polar, Hydrophilic

I-Isoleucine ATT M-Methionine ATG
Basic, Non-polar, Hydrophobic Non-polar, Hydrophobic

K-Lysine AAA E-Glutamic Acid GAA
Basic, Polar, Hydrophilic Acidic, Polar, Hydrophilic

L-Leucine TTA E-Phenylalanine TTC
Basic, Non-polar, Hydrophobic Non-polar, hydrophobic

Q-Glutamine CAA L-Leucine CTG
Neutral, Polar, Hydrophilic Basic, Non-polar, Hydrophobic
T-Tyrosine ACC A-Alanine GCG
Neutral, Polar, Hydrophilic Non-polar, Hydrophobic

G-Glycine GGT E-Glutamic Acid GAA
Neutral, Non-polar, Hydrophilic Acidic, Polar, Hydrophilic

A-Alanine GCA S-Serine TCT
Non-polar, Hydrophobic Neutral, Polar, Hydrophilic

K-Lysine AAA [I-Threonine ACA
Basic, Polar, Hydrophilic Neutral, Polar, Hydrophilic

L-Leucine TTG M-Valine GTC

Shade Tolerant species

Picea abies (Niinemets, 2010)

Picea glauca (Durzan, 2010)

Shade Intolerant species

Pinus sylvestris (Niinemets, 2010)

Populus tremula (Niinemets et al., 1998)

Eucalyptus grandis (Niinemets, 1997)

Glycine max (Sawada et al., 2002)

Arabidopsis thaliana (Mullen et al., 2006)
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1143L: Associated with variation in red
light response (Filiault et al., 2008)
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A I SLMNP IWHCKNSRKPFYAINVHR IDVGMV IDEEPLK AAGAVQSQ--- 211
A I SLMNP IWHCKNSRKPFYATVHRIDVGMVIDLEPLR SPAGAVQSQ--- 161
I TLLNP IWIHSKNSGKPFYATLHRIDVGIVIDLEPAR AGAVQSQ--- 216
I TLLNP IWIHSKNSGKPFYATLHRIDVGIVIDLEPAR AGAVQSQ--- 214
IMLLNPLWIHSKNSGKAFYAILHRIDVGIVIPLEPTR AGAVQSQ--- 207
I SLMNP IWIHSRTSGKPFYGILLHRIDVGIVIPLEPAR AGAVQSQ--- 219
ITLLNPVWIHSKNTGKPFYAILHRIDVGVVIDLEPAR AGAVQSQ--- 235
::** *:**:*T*_:_- *_**_*:******:***:** :* E T = =

PAS fold-2
103-219




Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopullusB1
Intol-PopullusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopullusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopulusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Tol-SprucePhyB
Toll-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Toll-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopulusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

VRAISRLQSLPCGD I ELLCDTVVENVRELTGYDRVMVYKFHSAAGAVQSQKLAVRA I SRL
__________________________________________________ KLAVRAISRL
__________________________________________________ KLAVRAISRL
__________________________________________________ KLAVRAISRL
__________________________________________________ KLAVRAISRL
__________________________________________________ KLAVRAISRL
__________________________________________________ KLAVRAISRL
__________________________________________________ KLAVRS 1SQL
__________________________________________________ KLAVRAISQL
__________________________________________________ KLAVRAISHL
__________________________________________________ KLAVRAISQL
__________________________________________________ KLAVRAISQL

*KhAhkk=-kk =%

QSLPEBDIELLCDTVVH
QSLPCEDIELLCDSVVE
QSLPLEDIGLLCDTVVE
QSLPLEDVGLLCDTVVE
QSLPLEDVGLLCDTVVE
QSLPCEDIELLCDTVVE
QSLPLEDVGLLCDTVVE
QSLPBEDIKLLCDTVVE
QSLPBEDIKLLCDTVWOS
QSLPEEDIKLLCDTVV
QSLPBEDVKLLCDTVV
QALPEE

* - k%

RELTGYDRVMVYKFHEDEHGEVVAE IRRSDLEPY]
RELTGYDRVMVYKFHEDEHGEVVAE IRRSDLEPY]
RELTGYDRVMVYKFHEDEHGEVVSE IRRSDLEPY]
RELTGYDRVMVYKFHEDEHGEVVAE IRRSDLEPY
RELTGYDRVMVYKFHEDEHGEVVAE IRRSDLEPY
RELTGYDRVMVYKFHEDEHGEVVAE IRRSDLEPYLGLHYPA
RELTGYDRVMVYKFHEDEHGEVVAE IRRSDLEPYLGLHYPA
RELTGYDRVMVYKFHEDEHGEVVAENKRADLEPY|IGLHYPS
RELTGYDRVMVYKFHEDEHGEVVAENKRVDLEPY[IGLHYPS
RELTGYDRVMVYKFHEDEHGEVVSESKRADLEPY[IGLHYPA
RELTGYDRVMVYKFHEDEHGEVVSESKRPDLEPY|I GLHYPA

CGLHYPA
GLHYPA
GLHYPA
CLHYPA
CLHYPA

dk = kkkkmkk = kk-kkhkhkhhkhkhhkhkhkhkhkhkhkhkhkhkhkhhk -k -k Khkkkk - kkkkk-

TDIPQASRFL
TDIPQASRFL
TDIPQASRFL
TDIPQASRFL
TDIPQASRFL
TDIPQASRFL
TDIPQASRFL
TDIPQASRFL
TDIPQASRFL
TDIPQASRFL
TDIPQASRFL

HNRVRM I CDCMATPVQV 1Q)
ONRVRM I CDCMATPVQV1Q
ONRVRM I CDCMATPVKV1Q

SEELMQPLCLVGSTLRAPHGCHAQYMANM
SEELMQPLCLVGSTLRAPHGCHAQYMANM
SEELMQPLCLVGSTLRAPHGCHAQYMANM
DNRVRMICDCMATPVKV 1QSEELMQPLCLVGSTPSAPHGCHAQYMANM
PNRVRMICDCMATPVKV I QSEELMQPLCLVGSTLRAPHGCHAQYMANM
PNRVRMICDCMATPVQV I QSEELMQPLCLVGSTLRAPHGCHAQYMANM

S

D

D

D

D

DNRVRMICDCMATPVKV I QSEELMQPLCLVGSTLRAPHGCHAQYMANM
DNRVRMIVDCHATPVRV 1QPEALMQPLCLVGSTLRAPHGCHAQYMANM
ONRVRMIVDCHAIPVSV I QPEGLMQPLCLVGSTLRAPHGCHAQYMENM
PNRVRMIADCHAMPVHVVQPESLMQPLCLVGSTLRAPHGCHAQYMANM
PNRVRM1VDCHASAVRVVQPEALVQPLCLVGSTLRAPHGCHAQYMANM

*hIAkAhkiAhkAhikkh khikihik *k X * K=k - K * -*kkkkk*k *kkkhkik-k)kk k%

PFPLRYACE
PFPLRYACH
PFPLRYACH
PFPLRYACE
PFPLRYACE
PFPLRYACE
PFPLRYACH
PFPLRYACH
PFPLRYACE
PFPLRYACE

GSITASLVMAVI INGNDDEGA--GSGRNSM
GSITASLVMAVI INGNDDEGA--GSGRNSM
GSI1ASLVMAVI INGNDDEGG--GSGRNSM
GSIRSLLMAVI INGNDDEGG--GSGRNSM
GSITASLVMAVI INGNDEEGG--GSGRNSM
GSITASLVMAVI INGNDDEGA--GSGRNSM
GSITASLVMAVI INGNDDEGG--GSGRNSM
GS1ASMAMAV 1 INGNEEEA---1GGRNSTRLLWGLVVCHHTSAR
GSI1ASLAMAVI1 I YGNDEEA---1GGRNSMRLLWGLVVCHHTSAR
GSTASLAMAV I INGNDEEA---VGGRNSMRLLWGLVVCHHTSAR
GSITASLVMAVI INGNDEEG---VGGRSSMRLLWGLVVCHHTSAR

**kk K- FHEhkkkkhk Kk- - -

**k K ~FkEkIIxEkIAIkEhkikikA K -kkkk

241
221
221
220
221
221
171
226
224
217
229
245

301
281
281
280
281
281
231
286
284
277
289
305

361
341
341
340
341
341
291
346
344
337
349
365

408
399
399
398
399
399
349
403
401
394
406
425



Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopullusB1
Intol-PopullusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopullusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopulusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopulusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

———LNMELQLAAQLTEKH
GLQLNMELQLAAQLTEKH
GLQLNMELQLAAQLTEKH
GLQLNMELQLAAQLTEKH
GLQLNMELQLAAQLTEKH
GLQLNMELQLAAQLTEKH
GLQLNMELQLAAQLTEKH
GLQLNMELQLASQLSEKH
GLQLNMELQLASQLLEKH
GLQLNMELQLASQLSEKH
GLQLNMELQLAAQSLEKR

B R o S *x -

*** *

SKDFLFWFRSHTAKEMKWGGAKHHP
SKDFLFWFRSHTAKEMKWGGAKHHP
SKDFLFWFRSHTAKEMKWGGAKHHP
SKDFLFWFRSHTAKEMKWGGAKHHP
KRDFLFWFRSHTAKE I KWGGAKHHP
ERDFLFWFRSHTAKEVKWGGAKHHP
KRDFLFWFRSHTAKE IKWGGAKHHP,
EKDFLFWFRSHTAKE I1KWGGAKHHP|
KRDFLFWFRSHTAKE IKWGGAKHH

-k% - ********** *********

|

SKDFLFWFRSHTAKEMKWGGAKHHPPPKDDGR
SKDFLFWFRSHTAKEMKWGGAKHHPPPKDDGR
SKDF I FWFRSHTAKEMKWGGAKHHPPPKDDGR

EE o e e S e S

Phytochrome, central region
445 - 621

RTQTLLCDMLLR
RTQTLLCDMLLR
RTQTLLCDMLLR
RTQTLLCDMLLR
KTQTLLCDMLLR
RTQTLLCDMLLR
RTQTLLCDMLLR
RTQTLLCDMLLR
RTQTLLCDMLLR
RTQTLLCDMLLR
RTQTLLCDMLLR
RTQTLLCDMLLR

=k =AkAkAAAAAAAAA =k KhkAAkAkhkkh Khkhhkiihihkix-

IGIVTQSPSIMDLVKCDGAALYYGG
IGIVTQSPSIMDLVKCDGAALYYGG
MGIVTQSPSIMDLVKCDGAALYYGG
MGIVTQSPSIKDLVKCDGAALYYGG
MGIVTQSPSIRDLVKCDGAALYYGG
IGIVTQSPSIMDLVKCDGAALYYGG
MGIVTQSPSIKDLVKCDGAALYYGG
TGIVTQSPSIMDLVKCDGAALYYQG
TGIVTQSPSIMDLVKCDGAALYYQG
TGIVTQSPSIMDLVKCDGAALFYQG
TGIVTQSPSIMDLVKCDGAALYFQG
AGIVTQSPS IMDLVKCDGAAFLYHG

- %

M GVTPTEAQIKD IADWLLEHHGDSTGLSTDSLADAGYPGAASLGDAVCGM RIT
M GVTPTEAQIKD IADWLLEHHGDSTGLSTDSLADAGYPGAASLGDAVCGM RIT
K GVTPTEAQIKD I ADWLLEHHGDSTGLSTDSLADAGYPGATSLGDAVCGM RIT
M GVTPTEAQIKD I ADWLLEHHGDSTGLSTDSLADAGYPGAASLGDAVCGM RIT
M GVTPTEAQIKD I ADWLLEHHGDSTGLSTDSLADAGYPGAASLGDAVCGM RIT
M GVTPTEAQIKD IADWLLEHHGDSTGLSTDSLADAGYPGAASLGDAVCGM 1T
M GVTPTEAQIKD IADWLLEHHGDSTGLSTDSLADAGYPGAASLGDAVCGM RIT
G GVTPTEAQIKD IVEWLLALHGDSTGLSTDSLADAGYPGAASLGNAVCGM YIT
G GVTPTEAQIKD IVEWLLTLHGDPTGLSTDSLADAGYPGAAFLGDAVCGMANVAY TA
K GVTPTEAQIKD IVEWLLAFHGDSTGLSTDSLADAGYPGAASLGDAVCGMANVAYIT
N GVTPTEAQIRDI IEWLLAFHGDSTGLSTDSLGDAGYPGAASLGDAVCGMAVAY IT
K GVAPSEVQIKD WLLANHADSTGLSTDSLGDAGYPGAAALGDAVCGMANVAY 1T

* ******** *******- ** *kAhkkkik X *-

MHPRSSFKAFLEVVKRRSLPWD

MHPRSSFKAFLEVVKRRSLPWD

MHPRSSFKAFLEVVKRRSLPWD
KDD MHPRSSFKAFLEVVKRRSLPWD
KDD MHPRSSFKAFLEVVKRRSLPWD
KDDGRRMHPRSSFKAFLEVVKRRSLPWD,
KDD MHPRSSFKAFLEVVKRRSLPWD
KDD MHPRSSFKAFLEVVKSRSLLWE
KDD MHPRSSFKAFLEVVKSRSLPWE
KDD MHPRSSFKAFLEVVKSRSLPWE
KDD MHPRSSFKAFLEVVKSRSLPWE
KDDGORMHPRSSFQAFLEVVKISRSQP

| X
*hkhk =kEhIrAkAhIAkhk-Kkkhikihkik Xk

HSRLN---DLR-LQGIDELSSVA
HSRLN---DLR-LQGIDELSSVA
HSQLN---DLR-LQGIDELSSVA
HSRLN---YLR-LQGIDELSSVA
HSRLN---DLR-LQGIDELSSVA
HSRLN---DLR-LQGIDELSSVA
HSRLN---DLR-LQGIDELSSVA
RTQLE---DTE-LQGMDELSSVAR
HNQLK---DME-LQGMDELSSVAR
NAPEV---DLE-LQGVDELSSVAR
DPHVS---EQE-LQGVDELSSVAR
DGVVQPCRDMAGEQG IDELGA

*k =-kkk -kk FhEkIkihhkikik

465
459
459
458
459
459
409
463
461
454
466
485

525
519
519
518
519
519
469
523
521
514
526
545

585
579
579
578
579
579
529
583
581
574
586
605

641
634
634
633
634
634
584
638
636
629
641
664



Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopullusB1
Intol-PopullusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopullusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopulusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopullusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

AP ILAVDYNGLVNGWNAKVAELTGLPVGEAMG | CNALK---
AP ILAVDYNGLVNVWNAKVAELTGLPVGEAMG | CNAIR---
APILAVDYNGCVNGWNAKVAELTGLPVGEAMG L YNALR-—-
APILAVDYNGLVNGWNAKVAELTGLPVGEAMG | HNALR-—-
AP ILLAVDYNGLVNGWNAKVAELTGLPVGEAMG | HNALR-—-
AP ILAVDYNGLVNGWNAKVAELTGLPVGEAMG L CNAIRGIP
AP ILAVDYNGLVNGWNAKVAELTGLPVGEAMG | HNALR-—-
APIFAVDVDGC INGWNAKVAELTGLSVERAMG | HRALR——-
APIFAVDVDGC INGWNAKVAELTGLSVEEAMG I HRAVK---
AP IFAVDVDGR INGWNGKMAELTGLSVEEAMG | QHALQ-—-

VDVDGHVNGWNAKVSELTGLPVEEAMG | SRALK---

EEEKNVEMILR
EEEKNVEMILR
EEEKNVEMMLK
EEEKNVEMMLK
EEEKNVEMMLK
EEEKNVEMILR

EEEKNVEMMLKTFG
XXXXXXXTKLRTFDS
EEDKNVEIKLRTFCS
EEDKNVEIKLKTFGA
EEDKNVEIKMRTFGP

TFG
TFG
TFG
TFG
TFG
TFG

1QGDY
1QGDY
1QGDY
1QGDY
1QGDY
1QGDY
1QGDY
1QGDY
1QGDY
1QGDY
1QGDY
1QGDY

*kkh*kk

N

EEEiiRTEaRE

e ———————

*

PNPLIPPIFASDE
PNPLIPPIFASDE
PNPLIPPIFASDE
PNPL1PPIFASDE
PNPL1PPIFASNE
PNPLIPPIFASDE
PNPLIPPIFASDE
PNPLIPPIFASDE
PNPS1PPIFASDE
PNPLI1PPIFACDD
PNPLIPPIFASDD
PNPLIPPI1FAADE

= K**kk KAhkkAkkkikk - -

PAS-B domain
785-905

=Kk Kk K- -kkkkhkA X

QKEAVFLVVNACS
QKEAVFLVVNACS
EKKAVILVVNACS
EKEAVILVVNACS
EKEAVILVVNACS
QKEAVFLVVNACS
EKEAVILVVNACS
QKKALFVVVNACSS
QKKAVFVVVNACSS
HKKATFVVVNACSS
QNKAVFLVVNACSS

EECEIEILE = = = = e ]

*Hk - Kk o=

CSEWNAAMENVTGWARDEV IGKMLVGE|l
CSEWNAAMENVTGWARDEV IGKMLVGE|l
CSEWNAAMEKVTGWTRDE I 1 GKMLVGE|
CSEWNAAMEKVTGWTHDEV I GKMLVGE|
CSEWNAAMEKVTGWTHDEV I GKMLVGE|
CSEWNAAMENVTGWARDEV IGKMLVGE|l
CSEWNAAMEKVTGWTHDEV IGKMLVGE|l
CLEWNTAMEKFTGWSRGEV I GKMLVGE]
CLEWNTAMEKLTGWSRGEVVGKMLVGE]
CSEWNTAVENLTGWTRGE IMGKMLVGE]
CLEWNTAMEKLTGWGRVDV IGKMLVGE
CLEWNMAMEKLTGWSRSEV 1GKMI1VGE|

=k*k **kkhk k-k=- *kk -

11

EEEIEE = = Uk = = T = 3

JRDFTDN1VGVCFVGQDVTSQKVVMDKF IR
JRDFTDN1VGVCFVGQDVTSQKVVMDKF IR
JRDFTNN1VGVCFVGQDVTGQKVVMDKF IR
RDFTDNIVGVCFVGQDVTSQKVVMDKFIR
DYMNN1VGVCFVGQDVTGQKVVMDKYVH
DYMDN IVGVCFVGQDVTGQKVVMDKYVL
DYMNN 1VGVCFVGQD I TGQKTVMDKFIH
DFTNNVVGVCFVGQDVTGQKTVMDKFIN
1VMDKFIN

=k =kkkkhkhkkkikik-Kk Fhk-K)kkk- -

FOO0OO0O0O0O000O00O0O0O0

698
691
691
690
691
694
641
695
693
686
698
721

699
692
692
691
692
754
642
696
694
687
699
722

759
752
752
751
752
814
702
756
754
47
759
782

819
812
812
811
812
874
762
816
814
807
819
842



Tol-SprucePhyB
Toll-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopullusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Tol-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopullusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Toll-SprucePhyB
Tol-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Toll-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopulusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

Toll-SprucePhyB
Toll-PsitchensisPhyp
Intol-Pparviflora
Intol-PineCon
Intol-Ptaeda
Tol-Pglauca
Intol-PineGenB
Intol-PopulusB1
Intol-PopulusB2
Intol-Eucalyptus
Intol-Glycine-max
Intol-Arabidopsis

RLKGQDAVTKF{TJI VLHSA I DGHE IEKFPFAFFDRRGKYVERL L TANKRTPADGR ITEBF
RLKGQDAVTKF{TI VLHSA I DGHE IEKFPFAFFDKRGKYVEALL TANKRTPADGRITESF
RLKGQDAATKF|T Il VLHSAMDGQD I|EKFPFAFFDKRGKYVES I LTANKRTPADGRITEBF
RLKGQDAVTKF|T I VLHQCNHIGQE IEKFPFAFFDKRGKYVEALL TANKRTPADGRITESE
RLKGQDAVTKF|T I VLHSA I DGQE I|EKFPFAFFDKRGKYVEALLTANKRTPADGRITEBE
RLKGQDAVTKF[T I VLHSA I DGHE IEKFPFAFFDKRGKYVEALLTANKRTPADGRITEBF
RLKGQDAVTKHT|I VLHSA 1 DEQE IEKFPFAFFDKQGKYVEALL TANKRTDADGR I[TESF
QLKGSDALTKFM[I ALHNA 1 GGQDTPKLPFSFFDRNGKY CAF
KLKGPDALTKFM|I ALHNAIGS I DTPKLPFSFFDRNEKN CAF
RLKGPDALTKFM|I VLHNA 1 GEQDAPKFPFSFFDRHGKY CAF
QLKGSDS I TKFM[I VLHNALGGBQDTPKFPFSFLDRHGKY CAF
MLKGPDALTKFM|I VLHNA 1 GGQDTPKFPFPFFDRNGKF CAF
*xx *: *xx *-**-- -3 : :*:**-*:*:: * *:::******- *:**
FLQIASS LEVQRQQEKKCFARLKELAY1 LEETDLSDDQ
FLQIASS LEVQRQQEKKCFARLKELAY1 LEETDLSDDQ
FLQIASS LEVQRQQEKKCFARLKELAY 1 LEETDLSDDQ
FFRIASS LEVQRQQEKKCFARLKELAY1 LEETDLSDDQ
FLQIASS LEVQRQQEKKCFARLKELAY1 LEETDLSDDQ
FLQIASS LEVQRQQEKKCFARLKELAY1 LEETDLSDDQ
FLQIASS LEVQRQQEKKCFARLKELAY IRQE IKNPLY | ——— =~ ——————————
FLQIASN LKVQRQQEKKCSARMKELAY 1 LENTDLTEDQ
FLQIASP LKVQKQQEKKSFARMKELAY 1 LENTDLTEDQ
FLQIASP LKVQRQQDKKCFSRMKELAYM LEATGLTEDQ
FLQIMSP LKAQRQQEKNSFGRMKELAY 1 LEATSLTNEQ
FLQIPSP LAVQRRQDTECFTKAKEL

*::* * :* _*::*:_:_ : *****:

I DDMDLDSLEDGYMELDTAEFILGTVIDAVVSQGMIVLREKGL
I DDMDLDSLEDGYMELDTAEFILGTVIDAVVSQGMI ILREKGL
IDDTDLESLEDGYMELDTAEFILGTVIDAVVSQGMIVLREQGL
DDMDLESLEDGYMELDTAEFILGTVIDAVVSQGMIVLREKGL
DDMDLESLEDG---——-=—=——=—————— - ————
IDDMDLPSLED-—---—— - ———
RDVDLXXXXXXLLELEKAEFLLGSV INAVVSQAMLLLRERNL
IRDIDLESIENGSLELEKAEFLLGSVINAVVSQAMLLLRERNL
INDADLRS IEDGSLELEKAEFFLGSVMNAVVSQVMILLRERGL
IRDVDLESIEDGSLELEKGEFLLGNV INAVVSQVMLLLRERNL

QLIREIPGEVKTMHLYGDQVRLQQILADFLLNALRFTPSPEGWVAIKVLPTLKQLSGALH
QLIREIPGEVKTMHLYGDQVRLQQILADFLLNALRFTPSPEGWVAIKVLPTLKQLSGALH
QLIREIPGEVKTMRLYGDQVRLQQILADFLLNALRFTPSPEGWVAIKVLPTLKQLGEGLH
QLIREIPGEVKTMRLYGDEVKIQQILADFLLNVLRFTPSPEGWVAIKVFPTLKQLGGGLH

QLLRDIPEEIKTLVVYGDQARIQQVLADFLLNMVRYAPSSAGWVE IHVCPTLKQISPGHT
QLLRDIPEEIKTLAVYGDQARIQQVLADFLLNMVRYAPSSAGWVE IHVCPTLKQISDGHT
QLIRDIPDEIKTLAVCGDQLR IQQVLADFLLNMVRHAPSPEGWVE IHVRPSLKQTDGGLT
QLIRDIPEEIKTLAVYGDQLRIQQVLSDFLLNIVRYAPSPDGWVE IHVRPRIKQISPGLT

llllllllllllllllllllllllllllllllllllllllllllllll!f!!
=

879
872
872
871
872
934
822
876
872
867
879
902

939
932
932
931
932
994
864
936
932
927
939
962

999
992
992
991
961
1022

996
992
987
999
1022

1059
1052
1052
1051

1056
1052
1047
1059
1081



Tol-SprucePhyB VVLLEFRITHPGPG--—==———————— LPAELVQDLFDRSRWTTQEGVG-LSMCR-KLLK 1104
Toll-PsitchensisPhyp VVLLEFRITHPGPG-—=—=—=—————- LPAELVQDLFDRSRWTTQEGVG-LSMCR-KLLK 1097
Intol-Pparviflora VVHLEFRITHPGPG--—-——=—————— LPAELVQDLFDRSRWATQEGVG-LSMCR-KLLK 1097
Intol-PineCon VVHLEFRITHPGLG--—-——=—————- LPAELVQDLFDRSQWATQEGVG-LSMCR-KLLK 1096
Intol-Ptaeda @ ===~ —————

Tol-Pglauca = -

Intol-PineGenB =

Intol-PopulusB1 LVHMEFXXXXXXXXX-——=——————— XLPPELVQDMFHSSRWVTQEGLG-LSMCR-KILK 1103
Intol-PopullusB2 LVHTEFRYLERVLQTRMLGLQHPLRSFLNCKLTLVMLHREGMVPKIQFQGLSVCQGRLIW 1112
Intol-Eucalyptus LVHNEFRIVCPGEG--——-———————— LPPELVQDMFHSSRWMTEEGLG-LSMCR-KILR 1092
Intol-Glycine-max LLHAEFRMVCPGEG--——=———=————— LPPEL IQDMFNNSRWGTQEGLG-LSMSR-KILK 1104

Intol-Arabidopsis

AIRTEFRMACPGEG- -~ ~~--------LPPELVRDMFHSSRWTSPEGLG-LSVCR-KILK 1126

Tol-SprucePhyB LMNGDVQY IRESGKCYFLVNVELPLAQREDASSMK--——=—————— 1139
Tol-PsitchensisPhyp LMNGDVQYVRESGKCYFLVNVELPLAQREDASSMK--——=—————~ 1132
Intol-Pparviflora LMNGDVQY IRESGKCYFLVNVEFPFAQREDAASMK——————————— 1132
Intol-PineCon LMNGDVRY IRESGICYFLVNVEFPMAQREDAASIK-—-——-——=————— 1131
Intol-Ptgeda ==~ —-—-——f—-H—"-——— . —————————C——.——_. .-

Tol-Pglauca = ————

Intol-PineGenr e . -\ -——H—H——— —-C— -, —-,C—-,——————————_——-.——-.—_-.— . — — — —

Intol-PopulusB1 LMNGEVQY IRESERCYFLVILEVPM—=-———— == — = —— - 1128
Intol-PopullusB2 LSFPENTTVALYPLTIWFLLLHRHQSRSITHT--—=——=—=————— 1144
Intol-Eucalyptus LMSGEVQY IRESERCYFIITLELPMPQRSKDID---—-—=—=————— 1125
Intol-Glycine-max LMNGEVQY IREAERCYFYVLLELPVTRRSSKKC--————=——=——~ 1137

Intol-Arabidopsis

EVNCEVOYIRESERSYEIINEERRVRR K RPLSTASGSGDMMLMMPY 1172

Details of the sequences used for alighment

e Tol-SprucePhyB Picea abies - Congenei - MA_10435530g0010, 1139 residues PhyB

e Tol-PsitchensisPhyp Picea sitchensis - Congenei - PUT-183a-Picea_sitchensis-8221 PlantGDB-assembled Unique
Transcript-fragment derived from Picea_sitchensis mRNAs Apr_26 2011 (based on GenBank release 183).

e Intol-Pparviflora Pinus parviflora - gi| 635149027 |gb|AHZ63958.1| phytochrome [Pinus parviflora]

e Intol-PineCon Pinus sylvestris - Congenei - PUT-187a-Pinus_sylvestris-67937 PlantGDB-assembled Unique
Transcript-fragment derived from Pinus_sylvestris mRNAs Feb_1 2012 (based on GenBank release 187)

e Intol-Ptaeda Pinus taeda - Congenei - PITA_000008046[961 residues]

e Tol-Pglauca Picea glauca - Congenei - Sequence maker-Seq167953850-snap-gene-0.12 class=Sequence
position=167953850:12666..15909 (+ strand) P.glauca seq from congenei 1 ORF:1..2241 Frame +1 sequence got
by joining 2 orfs

e Intol-PineGenB Pinus sylvestris - gi| 158322002 | gb | ABW33480.1| phytochrome P, partial [Pinus sylvestris]

e Intol-PopulusB1 Populus tremula - gi|340007755|gb | AEK26584.1| phytochrome B1, partial [Populus tremula]

e Intol-PopulusB2 Populus tremula - gi| 78643950|emb|CAJ21338.1| phytochrome B2 [Populus tremula)

e Intol-Eucalyptus Eucalyptus grandis - XP_010065155.1 PREDICTED: phytochrome B [Eucalyptus grandis]

e Intol-Glycine-max Glycine max - NP_001240097.1 phytochrome B [Glycine max]

e Intol-Arabidopsis Arabidopsis thaliana - AT2G18790.1



Arabidopsis-Shade Intolerant | Nucleotide | Spruce-Shade Tolerant Nucleotide
L-Leucine TTA E-Phenylalanine TTT
Non polar, Hydrophobic Non polar, Hydrophobic
R-Arginine AGA K-Lysine AAG
Basic, Polar, Hydrophilic Basic, Polar, Hydrophilic
L-Leucine TG M-Methionine ATG
Non polar, Hydrophobic Non polar, Hydrophobic
Q-Glutamine CAA H-Histidine CAT
Neutral, Polar, Hydrophilic Basic, Polar, Hydrophilic
Q-Glutamine CAG R-Arginine CGG
Neutral, Polar, Hydrophilic Basic, Polar, Hydrophilic
G-Glycine GGA A-Alanine GCT

Non polar, Hydrophilic

Non polar, Hydrophobic

Shade Tolerant species

Picea abies (Niinemets, 2010)

Picea sitchensis (Kennedy et al., 2007)

Picea glauca (Durzan, 2010)

Shade Intolerant species

Pinus parviflora (Watano et al., 2004)

Pinus sylvestris (Niinemets, 2010)

Pinus taeda (Ewers et al., 2001)

Populus tremula (Niinemets et al., 1998)

Eucalyptus grandis (Niinemets, 1997)

Glycine max (Sawada et al., 2002)

Arabidopsis thaliana (Mullen et al., 2006)




References

Durzan DJ. 2010. Arginine and the shade tolerance of white spruce saplings entering winter dormancy. Journal of Forest
Science 56, 77-83.

Ewers BE, Oren R, Phillips N, Stromgren M, Linder S. 2001. Mean canopy stomatal conductance responses to water and
nutrient availabilities in Picea abies and Pinus taeda. Tree Physiology 21, 841-850.

Filiault DL, Wessinger CA, Dinneny JR, Lutes J, Borevitz JO, Weigel D, Chory J, Maloof JN. 2008. Amino acid
polymorphisms in Arabidopsis phytochrome B cause differential responses to light. Proceedings of the National Academy
of Sciences of the United States of America 105, 3157-3162.

Kennedy S, Black K, O'Reilly C, Ni Dhubhain A. 2007. The impact of shade on morphology, growth and biomass allocation
in Picea sitchensis, Larix x eurolepis and Thuja plicata. New Forests 33, 139-153.

Mullen JL, Weinig C, Hangarter RP. 2006. Shade avoidance and the regulation of leaf inclination in Arabidopsis. Plant Cell
and Environment 29, 1099-1106.

Niinemets U. 1997. Role of foliar nitrogen in light harvesting and shade tolerance of four temperate deciduous woody
species. Functional Ecology 11, 518-531.

Niinemets U. 2010. A review of light interception in plant stands from leaf to canopy in different plant functional types
and in species with varying shade tolerance. Ecological Research 25, 693-714.

Niinemets U, Kull O, Tenhunen JD. 1998. An analysis of light effects on foliar morphology, physiology, and light
interception in temperate deciduous woody species of contrasting shade tolerance. Tree Physiology 18, 681-696.

Sawada S, Kato T, Sato M, Kasai M. 2002. Characteristics of gas exchange and morphology of a spring ephemeral,
Erythronium japonicum, in comparison with a sun plant, Glycine max. Ecological Research 17, 97-108.

Watano Y, Kanai I, Tani N. 2004. Genetic structure of hybrid zones between Pinus pumila and P-parviflora var.
Pentaphylla (Pinaceae) revealed by molecular hybrid index analysis. American Journal of Botany 91, 65-72.



	1-4-PHYA alignment
	2-4-PHYB alignment

