a0 Pleurocapsa sp. CALU1126 [IN]
Pleurocapsa sp. PCC7516 [lI)
Dermocarpelia sp. SAG29.84 [I]
Myxosarcina sp. PCCT312 [I]
Dermocarpa sp. MBIC10768 [lI]
Myxosarcina sp. PCCT325 [Il)
Synechocystis sp. PCCB308 [I]
Prochioron sp. [I]
Radiocystis sp. JJ30-3 [I]
Synechocystis sp. PCCG803 I
Spirulina sp. PCCE313 [Ill]
Gloeothece sp. PCCESD9 [I]
Microcystis aeruginosa 038 [I]
Chroococcus sp. JJCM [I]
Cyanothece sp. PCCBB01 [I]
100 | Euhalothece sp. ZM0D1 [f]
Euhalathece sp. 29404 (1]
Dactylococcopsis salina PCCE305 [I]
‘Microcoleus™sp. B353 [II]
Geitlerinema sp. BEBD HS217 [IIN]
Halospirulina tapeticola CCC Baja-95 C1L.2 [l
Symploca sp. PCC8002 [Il]
‘Microcoleus” chthonoplastes PCC7420 [N
Arthrospira platensis PCC8005 [l
Lyngbya aesturaii PCCT419 [II]
Trichedesmium erythraeum IMS101 [IIT]
Oscillatoria sancta PCCTS15 [IIl]

00~ Cyanobacterium G40 [IV]
& Nedularia “sphaerocarpa™ PCCT804 [IV]
Mostoc punctiforme ATCC29133 [IV]
Nostoc sp. PCCT120 [IV]
Anabaena sp. PCCT108 [IV]
Chioroglosopsis sp. PCCT518 [V]
Fischerelia muscicola PCCT7414 [V]
Symphonema sp. 1517 [V]
Chamaesiphon subglobosus PCCT430 [I]
Calothrix sp. PCCT103 [IV]
o Scytonema sp. U-3-3 [IV]
LY 100 — Starria zimbabweensis SAGT4.90 [Ill]

Crinalium magnum SAG34. 87 [Ill]

—— Chroococcidiopsis sp. CC2 [lI]

52 | 83 Synechococcws sp. WHE101 [I]
100/ Synechococcus sp. CC9605 [I]
o6 Cyanobium sp. JJ23-1 [I]

77— Frochlorococcus sp. MIT9313 [I]
Synechococcus elongatus PCCB301 [I)
Prochlorothrix hollandica [IIN]
Synachococcus sp. C9 1]

Fil. thermo. cyancbac. tSTRCCn 301 [ilI]
“Planktothrix” sp. FP1 [II]

100~ Leptolyngbya sp. ANT.L52.1 [Il]
‘Flectonema”sp. F3 [lll]

“Oscillatoria™sp. W19 [Ill]

100 + Synechococcus ividus C1 1)
Thermosynechococcus elongatus BP-1 [I]
Acaryochloris sp. JUBAG [I)

99 ¢ Pseudoanabaena sp. PCCT403 [IlN]
2 Phormidium mucicola LAM M-221 [Il]
B4 Jéseudoanabasna sp. PCCEE02 [I]
Arthronema gygaxiana UTCC393 [III]

L Synechococcus sp. P1 [I]
L— Gloecbacter sp. PCCT421 [I]

65 i Chlamydia trachomatis
84 | N—I; Spirochaeta thermophila
L J— Beggiatoa alba

a2

Supplementary Figure S1. Phylogenetic analysis of 65 cyanobacterial species including
Euhalothece sp. Z-M001. Sequences of 16S rRNA genes from euhalophilic cyanobacteria Euhalothece
Z-M001, Euhalothece sp. Z9404, and Microcoleus IPPAS B-353 were added to those of 58
cyanobacteria used previously for phylogenetic construction'. Chlamydia trachomatis, Spirochaeta
thermophila, and Beggiato alba were used as outgroups.
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Supplementary Figure S2. Map of the circular chromosome of Euhalothece Z-MO0O1.

Marked characteristics are shown from outside to the center: GC content (A), CDS on reverse strand
(B), CDS on forward strand (C), and tRNA and rRNA (D). The circular genome map was drawn using
with the Circos program v0.63-4 (http://circos.ca/).
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AFZ47859.1 OCPL/1-319

WP 017295949.1 OCPL/1-319

BAA18188.1 OCPL1/1-317 (5Ir1963)

ELR98495.1 OCP1/1-319

ACKT2831.1 OCP1/1-319
ADN16551.1 OCP1/1-319

WP 017660825.1 OCP1/1-318

AFYT1496.1 OCP1/1-319

WP 017298659.1 OCPL/1-319

AFZ34430.1 OCP1/1-319

WP 019508133.1 OCP1/1-320

WP 019505588.1 OCP1/1-319

WP 019506750.1 OCP1/1-319

EKUS6221.1 OCP1/1-319

EDXB3307.1 OCP1/1-319

EDX85092.1 OCP1/1-319

MN3B80640 OCPLI1-319 (Mbr0566)

EDX73443.1 OCP1/1-282
MKA4T4468 OCP1/1-319 (Ezrl969)

WP 015228119.1 OCP1/1-319
AFZ44166.1 OCP1/1-319

AFYG0497.1 OCPL1/1-319

AFY28029.1 OCP1/1-318

WP 043369152.1 OCPL/1-317
EDX83475.1 OCP1/1-320
ACBO0779.1 OCP1/1-320
AFY38316.1 OCP1/1-319
EKUS9147.1 OCP2/1-319

WP 017301652.1 OCP2/1-319
ACK74129.1 OCP2/1-319

AFYT9757.1 OCP2/1-319
AFZ30962.1 OCP2/1-318
WP 028954542.1 OCP2/1-319
WP 028954515.1 OCP2/1-319

ACCB3476.1 OCPx/1-320
L { : AFYT9747.1 OCPx/1-320
AFY57484.1 OCPx/1-323

AFY91616.1 OCPx/1-320

_:1?625.1 OCPx/1-320

ACCT9184.1 OCPx/1-318

AFYT4032.1 OCPx/1-319

BACBT991.1 OCPx/1-324
BAC91876.1 OCPx/1-274
‘WP 009634599.1 OCPx/1-321

AFY90822.1 OCPx/1-321
AFY56555.1 OCPx/1-321
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AFZ31613.1 HCPLA-161
AFYB6582.1 HCPL1-163
WP 0096324011 HCPLI1-163
AFYS5621.1 HCPL1-163
ACCE4526.1 HCPLU1-163
ELR971987.1 HCPLI1-166
AFY04380.1 HCPL/1-166
ACLAT114.1 HCP1/1-166
AFZ21445.1 HCPA/1-159
AFY7T137.1 HCP7/1-125
AFZ36465.1 HCP7/1-160
WP 017207554.1 HCP2/1-156
WP 009630016.1 HCP2/1-152
AFYS0873.1 HCP2/1-151
AFZ37305.1 HCPotherfi-151
ACKESET0.1 HCP2/1-149
ADN12085.1 HCP2/1-152
AFYS5489.1 HCP2/1-145
"y ACLA2835.1 HCP2/1-149
ACCB4206.1 HCP2/1-149
ACKT0361.1 HCPR/-160
_E ADM12638.1 HCPE/1-160
WP 035493682.1 HCPa/1-161
ADN16410.1 HCPSI1-164
AFYT8317.1 HCPSH-166
ACLA43998.1 HCPother/1-165
AFY53509.1 HCP4/1-205
AFZ29683.1 HCP4/1-173
AFYS8906.1 HCP4/1-173
AFYTO754.1 HCPother/i-166
EDX75031.1 HCPS/1-165
EDXE7112.1 HCPS/1-159
ELS05506.1 HCPSI1-164
EKU96226.1 HCPS/1-165
EKV01733.1 HCPSI1-166
MN320641 HCPother/1-173 (MbI1321)
WP 017661136.1 HCPother/1-167
AFZ45309.1 HCPSI1-163
MK496641 HCPSIL1-162 (Ezr2074)
MK A96E40 HEPSIL-162 (Ez210052)
BACE2200.1 HCPO/1-184
BACEE201.1 HCPS/1-217
AFYES5112.1 HCPother/1-210
ADN12736.1 HCP3/1-176
WP 017300468.1 HCPAI1-174
AFZ21160.1 HCP/1-177
ACCSE3462.1 HCPI1-176
AFYS5701.1 HCP3/1-176
AFZ29679.1 HCP3/1-176
WP 009621683.1 HCPH1-176
EDX24507.1 HCPother/1-150
_: AFZ36878.1 HCPotheri1-155
WP 017301243.1 HCPE/1-147

AFZ31614.1 HCPG/1-166
AFYB6581.1 HCPG/1-183

ACCH3465.1 HCPother/1-143




WP 017298117.1 CTDH1/1-141
WP 015184494.1 CTDH1/1-144
WP 015954733.1 CTDH1/1-137
WP 013324474.1 CTDH1/1-137
AFY78316.1 CTDH1/1-141

WP 041549526.1 CTDH1/1-126
WP 034937306.1 CTDH1/1-144

WP 012627087.1 CTDH1/1-139
WP 006507407.1 CTDH1/1-140
WP 041268933.1 CTDH1/1-130
WP 015227182.1 CTDH1/1-136
MK496643 CTDH1/1-136 (Ezr2075)
MK496639 CTDH1/1-136 (Ez210051)
MN380642 CTDH1/1-118 (Mbl1320)
WP 017661135.1 CTDH2/1-139
EDY38473.1 CTDH2/1-86
WP 041699662.1 CTDH2/1-134
WP 015117178.1 CTDH2/1-136
WP 015187560.1 CTDH1/1-144
WP 012411418.1 CTDH2/1-143
WP 015194765.1 CTDH1/1-134
WP 009630262.1 CTDH2/1-132
WP 015155452.1 CTDH1/1-140

Supplementary Figure S3. Phylogenetic tree of OCP, HCP, and CTDH.

(A) Phylogenetic tree of OCPs. OCPs from Euhalothece Z-M001 (Ezr1969) and Microcoleus B353
(Mbr0566) are colored red, whereas the OCP from Synechocystis PCC6803 (SIr1963) is colored blue.
(B) Phylogenetic tree of HCP sequences. HCPs form Euhalothece ZM001 (Ezr2074), Euhalothece

79404 (Ez210052), and Microcoleus B353 (Mbl1321) are indicated in red.

(C) Phylogenetic tree of CTDH sequences. CTDHs from Euhalothece Z-M001 (Ezr2075), Euhalothece

79404 (Ez210051), and Microcoleus B353 (Mbl1320) are indicated in red.

Subclades identified in the phylogenetic trees of OCPs, HCPs, and CTDHs were defined based on

previous studies?*. In this study, HCP sequences were grouped into five subclades. Protein sequences

used in phylogenetic analysis are listed in Supplementary Table S1.
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Supplementary Figure S4. HPLC analysis of EuOCP-, EuHCP-, and EuCTDH-bound
carotenoids purified from Zea-producing E. coli. 1, Zea; 2, Can; 3, p-carotene.



Supplementary Figure S5. Purified OCPs and their paralogs (HCPs and CTDHSs) isolated from
Can-producing E. coli.
Sy, Synechocystis; Eu, Euhalothece. Orange indicates OCPs before exposure to light (OCP®), and red

lines represent OCPs after exposure to light (OCPR). EUHCP and EUCTDH were non-responsive to
illumination.



