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195 aa residues 73 OTU included. 5 AT2G30490 = N.P_1 89607 P9299.4 AAB58356 AAB63088 AAL38321 AAP68314 ATC4H (CINNAMATE-4-HYDROXYLASE)/TCMO_ARATH Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/cinnamate-4-hydroxylase /cinnamate-
EseSS:rl:msblc: Jopt))alrél_allj ggf&mgﬁiﬁn Zzzggi:liiifi;f f122ﬁ3?(:?6)7 - 3§ 100-Q43033 Petroselinum crispum AAC41660 TCMO_PETCR Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/trans-cinnamate 4-monooxygenase

S . J ' AAO62904 Ammi majus cinnamate 4-hydroxylase
-I;rlg(?/gl):é:'oﬂrg; '? 00 BAE72875 Verbena x hybrida Cinnamic acid 4-hydroxylase

. . 4 AAS48416 Allium cepa cinammate 4-hydroxylase

Analyzed by ku-bo@nibb.ac.jp hi_—OQARH Ruta graveolens CAC35977 AAN63028 TCMO_RUTGR Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/putative cinnamate 4-hydroxylase /cinnamate 4-hydroxylase
Date: Tue Oct 03 11:33:03 JST 2006 AAF66066 Citrus sinensis AAK57011 Citrus x paradisi cinnamate 4-hydroxylase CYP73/cinnamate 4-hydroxylase

PC4236 Populus sieboldii x Populus grandidentata BAA11577 Populus kitakamiensis PC4236 trans-cinnamate 4-monooxygenase (EC 1.14.13.11) B - Japanese aspen x large-toothed aspen (fragment)/cinnamic acid 4-hydroxylase

Si14%02431 2 Populus tremuloides AAB67874 TCMO_POPTM Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/trans-cinnamate 4-hydroxylase
Q43054 Populus kitakamiensis JC5129 Populus sieboldii x Populus grandidentata BAA11579 Populus kitakamiensis BAA11576 AAG50231 Populus trichocarpa x Populus deltoides TCMO_POPKI Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (

AAC99993.1|cinnamate4-hydroxylase [Arabidopsis thaliana] (identical to At2g30490)

BAA24355.1 Etr_ans—cinnamate4—hydroxy|ase_[Arab_idopsis thaliana] (identical to At2g30490) {—ABA59555 Parthenocissus henryana cinnamate-4-hydroxylse
AAB58355.1 ,IC|r_mama|_te4—hydroxylase [Arabldops_ls thaha_na] (identical to At2g30490) AAG10197 Gossypium arboreum cinnamate-4-hydroxylase
AAC35857.1 cinnamic acid 4-hydroxylase [Capsicum chinense] AAT39513 Camptotheca acuminata cinnamate-4-hydroxylase
PC4237 trans-cinnamate 4-monooxygenase (EC 1.14.13.11) C - Japanese aspen x large-toothed aspen (fragment) : :
AATE8775.2! t L te 4-hvd | [C llig si is] AAG10196 Gossypium arboreum cinnamate-4-hydroxylase
A AGO9206 TI' trraaass—cc[irll]r;]aanr:]?ceaci d>I/’1 :;)r)z)ialsai:e [%?;3%352333?3 T1—AAY87450 Malus x domestica cinnamic acid hydroxylase
o M Y P48522 Catharanthus roseus CAA83552 TCMO_CATRO Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/cinnamate 4-hydroxylase (CYP73)

AAG09207.1} trans-cinnamic acid hydroxylase [Pisum sativum]

BAE20400.1} cinnamate 4-hydroxylase [Lactuca sativa]

AAV36459.1} cinnamate 4-hydroxylase [Pinus taeda]

AAV36462.1} cinnamate 4-hydroxylase [Pinus taeda]

ABD17288.1} trans-cinnamate 4-monooxygenase [Astragalus membranaceus var. mongholicus]
CAA70596.1} cinnamate 4-hydroxylase [Phaseolus vulgaris]

BAB71717 Lithospermum erythrorhizon cinnamic acid 4-hydroxylase
[ BAB71716 Lithospermum erythrorhizon cinnamic acid 4-hydroxylase
E AAG43824 Capsicum annuum cinnamic acid 4-hydroxylase
ABC69046 Solanum tuberosum cinnamic acid 4-hydroxylase
6FQ42797 Glycine max CAA63172 TCMO_SOYBN Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/cinnamic acid 4-hydroxylase

AAK14951.1! cinnamate-4-hydroxylase [Brassica napus] 5 P37115 Vigna radiata var. radiata AAA33755 TCMO_PHAAU Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/cinnamate 4-hydroxylase
AAK14953.1! cinnamate-4-hydroxylase [Brassica oleracea] Q96423 Glycyrrhiza echinata BAA13414 TCMO_GLYEC Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/cytochrome P450 (CYP73A14)
AAK14957.1! cinnamate-4-hydroxylase [Brassica rapa] 081928 Cicer arietinum CAA07519 TCMO_CICAR Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/trans-cinnamic 4-monooxygenase
AAK14959.1! cinnamate-4-hydroxylase [Brassica rapal 26499 10Q-T06522 Pisum sativum 2209439A T06522 trans-cinnamate 4-monooxygenase (EC 1.14.13.11) cytochrome P450 - garden pea (fragment)/2209439A cytochrome P450 monooxygenase
AAV33918.1} trans-cinnamate 4-hydroxylase 2 [Pinus taeda] Q43067 Pisum sativum AAC49187 AAG09205 TCMO_PEA Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/trans-cinnamic acid hydroxylase /trans-cinnamic acid hydroxylase
AAV33911.1} trans-cinnamate 4-hydroxylase 2 [Pinus taeda] P37114 Medicago sativa TCMO_MEDSA Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)
AAV33906.1} trans-cinnamate 4-hydroxylase 2 [Pinus taeda] 3 ABC59087 Medicago truncatula cytochrome P450 monooxygenase CYP73A
CAE54486.1} unnamed protein product [Pinus pinaster] i AAU09021 Agastache rugosa Cinnamic acid 4-hydroxylase
AAV36461.1} cinnamate 4-hydroxylase [Pinus taeda] B: Q43240 Zinnia elegans AAB42024 TCMO_ZINEL Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/cinnamic acid 4-hydroxylase
AAV36437.1 cinnamate 4-hydroxylase [Pinus taeda] Q04468 Helianthus tuberosus CAA78982 TCMO_HELTU Trans-cinnamate 4-monooxygenase (Cinnamic acid 4-hydroxylase) (CA4H) (C4H) (P450C4H) (Cytochrome P450 73)/trans-cinnamate 4-monooxygenase
AAV36458.1; cinnamate 4-hydroxylase [Pinus taeda] 99—AAD23378 Pinus taeda trans-cinnamate 4-hydroxylase
AAV36377.1} cinnamate 4-hydroxylase [Pinus taeda] 26 _|:AAW70021 Ginkgo biloba cinnamic acid 4-hydroxylase
AANO3651.1} putative C4H [Scutellaria baicalensis] ———AAD11427 Mesembryanthemum crystallinum cinnamate 4-hydroxylase
AAKT4955.1; cinnamate-4-hydroxylase [Brassica oleraceal 93 XP_465542 Oryza sativa (japonica cultivar-group) XP_465538 BAD19567 BAD19571 putative cinnamate 4-hydroxylase/putative cinnamate 4-hydroxylase /putative cinnamate 4-hydroxylase /putative cinnamate 4-hydroxylase
AAK14954.1} cinnamate-4-hydroxylase [Brassica oleracea] CAA70595 Phaseolus vulgaris cinnamate 4-hydroxylase
. AAF66065 Citrus sinensis cinnamate 4-hydroxylase CYP73
were removed from this tree. 33 [27] 100 —AAK62345 Nicotiana tabacum elicitor-inducible cytochrome P450

AAK62344 Nicotiana tabacum elicitor-inducible cytochrome P450
100 AAG17469 Triticum aestivum cytochrome P450
AAV44089 Oryza sativa (japonica cultivar-group) putative cinnamate-4-hydroxylase
AAK54447 Sorghum bicolor cinnamic acid 4-hydroxylase
Smo_C4H_2_1 Smo_C4H_153_1
Ppa_C4H_17_1
Ppa_C4H_21_1
Ppa_C4H_4_1
Ppa_C4H_10_1
100 Ppa_C4H_9_1
—|:Ppa_C4H_1_1
\L \L L Smo C4H. 7 1 CAG27367 Triticum aestivum cytochrome P450-like protein
62 - - 87 -CAG27364 Triticum aestivum CAG27366 cytochrome P450-like protein/cytochrome P450-like protein
| Ppa_C4H_24 1 4 6§CAE47489 Triticum aestivum cytochrome P450
h CAE47490 Triticum aestivum cytochrome P450
AAU44038 Oryza sativa (japonica cultivar-group) putative cytochrome P450
048956 Sorghum bicolor AAC39316 C98A1_SORBI Cytochrome P450 98A1/cytochrome P450 CYP98A1
CAG27365 Triticum aestivum cytochrome P450-like protein
———AAL47685 Pinus taeda p-coumarate 3-hydroxylase
CAD20576 Solenostemon scutellarioides putative cytochrome P450
ABB83677 Coffea canephora putative p-coumaroyl 3'-hydroxylase CYP98A-C2
048922 Glycine max AAB94587 C98A2_SOYBN Cytochrome P450 98A2/CYP98A2p
ABC59086 Medicago truncatula cytochrome P450 monooxygenase CYP98A
89 —~AAL99201 Ocimum basilicum p-coumaroyl shikimate 3'-hydroxylase isoform 2
AL99200 Ocimum basilicum p-coumaroyl shikimate 3'-hydroxylase isoform 1
AAS57921 Camptotheca acuminata hydroxylase-like cytochrome P450 CASS
ABB83676 Coffea canephora putative p-coumaroyl 3'-hydroxylase CYP98A-C1
BAC44836 Lithospermum erythrorhizon cytochrome P-450
AT2G40890 = NP_850337 022203 CYP98A3; p-coumarate 3-hydroxylase/C98A3_ARATH Cytochrome P450 98A3
Smo_C4H_137_2
100 rAT4G22690 = NP_567665 CAA16554 CAB79224 AAL07058 CYP706A1; heme binding/iron ion binding /monooxygenase/oxygen binding /cytochrome P450 like protein /cytochrome P450 like protein /putative cytochrome P450 protein
lAT4G22710 = NP_194002 CAA16556 CAB79226 BAD43506 BAD43738 CYP706A2; heme binding/iron ion binding /monooxygenase/oxygen binding /cytochrome P450 - like protein /cytochrome P450-like protein /cytochrome P450-like protein /cytochrome P450-like protein
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