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Table S1: Primers for GAFs and its fusion with affinity tags or hol and pebS.

Primer Sequence DNA
P1 5'-CCCGGATCCCAATCGCTGAATCTACAAAAT-3’

all1280 gaf2
P2 5'-GGCGTCGACTTACAATTCATTCTGGGCTTG-3’
P3 5'-CGCGATATCATCTTGTTTAATGTTGTT-3’

all3691 gaf2
P4 5-ATTAAGCTTTTATTTTTGCGTTTGGAT-3’
P5 5'-GCCGGATCCCAGCAATATCAACACACTTTAC-3’

alr2279
P6 5-TTAGTCGACGGCTTGCCTAGTTTCCTGAGC-3
P7 5'-ATAGGATCCATGCAAATTCATTCTCACGCAG-3’

alr3356
P8 5'-GCAAGCTTCTCAACTTTCCAAAATATAAGGCGA-3’
P9 5'-TCTGGATCCACTCAAGCTGAACTC-3’

tir0911
P10 5'-ATAGTCGACTTATTCCTGATGTAGCGC-3’
P11 5'-GCGGAATTCGAGTCTTTGGATTTAGAAAC-3’

alr5272 gafl
P12 5-CTGGTCGACTTTCGTATTTTGAATGGCTA-3’
P13 5'-CTAGGATCCTCAGACAAATTTCAAGCA-3’

alr5272 gaf2
P14 5'-GCCAAGCTTTAATTTTTTCAGTCGTG-3
P15 5'-CCAGGATCCGATACACCACCAGAAGAAGA-3

all1280 gafl
P16 5'-TATGTCGACTCTGATGACTTGACGCGCTAA-3’
P17 5'-CCGGAATTCTTTGCCTCTATCTT-3’

all3691 gafl
P18 5-CTGCTCGAGTTATGTTTGAGATTCTT-3’
P19 5'-CCCGGATCCTCTCTAAGTTTACAAACCATTC-3

alr3120 gafl
P20 5'-AATGTCGACTAACTGATCCTGCAATTTTTGG-3’
P21 5'-CGTGAATTCCAACAGGTAGAAAGGGAGA-3’

alr3120 gaf2
P22 5-TTTGTCGACTCTTTCGGCAAGTTCTTG-3’
P23 5'-TCACAAGCTTATCAAGGTAATTTAAAAACAG-3’

allo729 gafl
P24 5'-TAGCTCGAGTTATTCTAAGGCTAAGGACAC-3’
P25 5'-TAAGATATCAAGCAAGCCGAAGCGGAAAGC-3

allo729 gaf2
P26 5-GGGGTCGACTCATTGTAAACGTTCTTCGCT-3’



P27

P28

P29

P30

P31

P32

P33

P34

P35

P36

5-CACGGATCCACCCTAGATTTAGATACC-3

5-CCCGTCGACCTAAACTTCTAACTGATT-3

5-AAAGAATTCAAAAGTCGGCAACAGCAACA-3

5-CGCCTCGAGCTATTGTAGTTCCGTCTGTAT-3’

5-ATAGGATCCCGGATTCGTCAATCCTTGGAG-3

5-CGCCTCGAGTTAGATCGCTACTGCAAGTTG-3’

5-GCCGGTACCCAATCGCTGAATCTACAAAATATTCTCAATGCC-3

5-CTAGAATTCTCCAGAACCACCAGATCCCGCTAAGGCACTTCT-3

5-GCGGGTACCTTGGAGTTGGAGGATATTATCACAGCGACAA-3

5-CAAGAATTCACCAGATCCACCTGATCCAATGATGGCTTCTTT-3

allo729 gaf3

all2239

GCN4-tag::all2699 gafl

all1280 gaf2::hol::pebS

all2699 gafl::hol::pebS




Table S2: Plasmids used. The pACYCDuet and pET30 (or pET28), from Novagen, are
T7 promoter expression vectors. pACYCDuet are designed to co-express two
target proteins in E. coli. Using the two vector-derivatives together with compatible
replicons and antibiotic resistance, 3 proteins could be co-expressed in the same
cell, thereby generating the respective designed biliproteins in E. coli. Subscripts
indicate the strain of the parent organisms. a) pebS was synthesized according to
the related gene sequence of Prochlorococcus phage P-SSM2 ! The “” in
“holpccri20-pebS” denotes that the two genes (hol and pebS) were inserted
respectively at the two cloning sites of pACYCDuet. The “::” in *"hOlpccri20::pebS”

denotes that the two genes were fused into one DNA segment.

Antibiotic Plasmids with P15A replicon Plasmids with ColE1 replicon

resistance pACYCDuet derivatives pET30 derivatives

PET-all1280 gaf2pccrizo
PET-all2699 gaflpccrizo
PET-all2699 gaf3pccrizo
PET-all3691 gaf2pccrizo
PET-alr2279cc7120
PET-alr3356pcc7120

PET-sIr1393 gaf3pccssos

. pET'tI ro9 11Thermosynechococcus elongatus BP-1
Kanamycin

pET-all1280 gaflpccrizo
PET-all3691 gaflpccrizo
pET-all0729 gaflpccrizo
PET-all0729 gaf2pccrizo
PET-all0729 gaf3pccrizo
PET-all2239pcc7120

PET-alr5272 gaflpccrizo

PET-alr5272 gaf2pccrizo




PET-alr3120 gaflpccrizo

PET-alr3120 gaf2pccrizo
pPET28-GCN4-tag::all2699 gaflpccrizo
pPET-all1280 gaf2pccri20::h0l::pebS
pET-all2699 gaflpccri20::h01::pebS

pET'SI r1393 gaf?)pccﬁgog: hol: pebS

Chloramphenicol

pACYC-hO1pcc7120'prAPCC7120

Chloramphenicol

pACYC-hOlpcc7120-pebS a

Streptomycin

PCDF-holpccrizoi:pebS?




A

Al'l 0729(1645aa) , two-conmponent hybrid sensor and regul at or
QSLNSQSLVSSNNKITRSKNNTQEYQINAVKLYKHNLVLTKLAKNQVLYQGNLKTALAET}-240
[TNVAAHNLGIERASTWLYDETLTKIQCADLFEYSRNQHSAGLSLSAKEYPTYFQALHQDE]-300
[ATAVDDAYTDPRTKEFAQSYLTPLNITAMLDTPIRLAGKTVGVLCLEAVKLPHHWT PEDQ-360
INFARSLTNLVSLALEARERQRAEAAHRI SEQKLASAFRASPDPIALCTYPETRYIEVNDS—-420
FCRLFGYSRSQVIGNTDKELNIWVNLEECHFLSQILEKAKATRNHEVDFRTSNGEIKTTL-480
FSAEMIEIDGOKYILGTAKDITERKQAEAESRLLLLTTQATIARAVDVKSALTLVLRVICQL540
[T TGWDFGEAWT PNRESHVLEHSLVCYCEEASLEEFCHQSQNLRIAPGEGLPGRVWQTKQS]-600
[EWIEDVSLVKQGQFLRSPQAAKVGLKAGFGIPITAGKEVLAVLIFFKRSSTIPVDKRLLML]-660
[LGAVATQLGSLIERKLIESAHRNSEERLQLALEASDLGLWDWNITTGKIYRDWQWQKMLG-720
YTQEDIEDDERVIEQLLHPEDLATVKSATITAHLQGVTPVYEMEFRMRCAAGGWKWVQSRG-780
QIVERNEQGQPLRMTGTTKDITERKILEKELELREARLNAFFSGAPVGMSILDNQLRFVQ-840
INELIAHIHGKPAQEHIGKTLEEIAPRIAPLVTPLCQKVLLTGQPILNVELSLPAVNQAD-900
SLRHFLVSYFPIPGEGNQLSGVGKVIVEISDVYDELRLRKRAEEALKESTERERATAQVI-960
QRMRQTLDLDTIFAATTEELRQVLNCDRAVVYRFDSQGSGEFVAESWGKGWISLIEKQKN-1020
[\/PHLTENTAKD-AKLLEYTPQATPDKNFLCVADIYQAGFGS.IEFLERLQAKAYI 1}-1080
VPILSGDQVWGLLATYQNSGPROQWKTGEINIVIQIGNQLEVALQOAQLLTOTQRQSQALE-1140

Al'l1 1280(941 aa), annotated as two-conponent sensor histidine kinase
MQHIINFSSNKAIMLFNDSESSRLETLYQYRILDTPPEEEFDDLVNLAADSCNTPIALISH60
|ILDAQREWFKSKVGITELEIPR-GIHTIGQNDILI IPDTWQDERFVENPLVRQKPTA120
[FREYAGVPLINSEGFALGCLAVIDSTPRNLSLKEQRILKRLARQVIRQLELHRKQISHES-180
SLYVHLLFTNNPRPIWICERRTLQILDVNQAAITQYGYSRAEFLEMQLAQVFVPEFISDL-240
IRDIEQENFQFPFLMECQHRLSSGQVIDVELAINYIEHSGYKACLVDAINITEHIQIERN-300
LOKSETRVRTILEAIPVPLVISRVDDGLILYTNSEFLOTFQLSGNDLINHYAADLYENPE-360
DRQQILEALSQHGSLONYDIQFKKSDGTSFWATIASIQYLNEFNNEYAILTVLYDITERKNI-420
EAKLQEKNALLQSIFTGIPLMIALISPEGQIQWVNQELDRLLGWSLRDYQTLDIFAELYP-480
QPEYRQLVINFIQSGECIWCDFRTQTRYGQVLDTSWINIKLADGRIIGIGQEITKRKQTE-540
RALKGQVEREQLMRAVAQRIRQSLNLONILNATVKEIKDLLDVDRVVVYQFAPDMSGKIV}-600
IAESVKPGWKIALGADIQ-QSGAGADYRQGHKRAIANIYTAELTD.LRLLEQFQVKAI—»6 60
INLVVPILLEVSEGNTVPQLWGLLIAHQCSTPRDWEAHELDLLDQLSVPIATAIQQSSILQL720
[CAQNELAERQKVEVRLRSALAEKEVLLKEVHHRVKNNLQIVSGLLLLHSQTLKDPELIRT—780

Al'l 2239(1707 aa), annotated as two-conponent hybrid sensor and
regul at or
QSTIHYAVERMLLTRQLEKSRQQQQLMVAIALIIRQSLKLEDILSVTVAEVRQFLOADRV}-180
|LIYQFQPDMSGIVVAESILPGWIATKGAQIE-QDSAGHNHQLKKRAINDIYQAGLTNI—»Z 40
.LELLEQFQVKATLIVPIMVTNKSWGLLIAHQCAAPHHWQSFELDLLEQLAVQIAIAIQ|_.3o 0
[DASAYEQIQTELQERKRVEATLRESEQRFROQMADTAPVLIWMSGLDKLCYYFNKTWLDET-360

Al'l 2699(920aa), two-conponent sensor histidine kinase



MSPTAKPNSQVSLNQESVLRRI TARIRQS|LELEDI ITATTAEVRALLGTDRVMIYKFHPD60

IGSGQVIAESIYENRLPSLLGLNFPADDIPPQARELLVKSKVRSIVDVATGMIGQSPVHDL]-120
ETGELI SEDICYRPVDS.VEYLTAMGVKS SVVAPIFCQDELWGLLVSHHSENRTVSEDE180
|LEAMQMIVDQLAVAIAQSH|LLTQARKKAQKEAI INRIITLLHSLPTIVLKPALEAAVGAF-240
AGVGGRLCLRNQAVESQHVVLRSLAECLIPGSNCVQLYTCGQQPITPEQTIYPLIEQYRV-300
WOEHYTSHHDIWAIADIYQODSTLRSLOQAVFQPTKIRGILIIPLEYRQQOLLGYLSIFRNEI-360
DTETLWAGRIDQDQROMFPRVSFNLWRDAKKSQAQEWTSEEIELAKEIGQHFASAIQQYE-420
LYQOVOQAFNENLEKQVOKRTLELRHTSEQQQAVEGV I SKIR|E SLDTNTIFQITTKEACQIL[-480
[IKADRVSVYRFDNEWGGEFVGDFEATSPHWSNESKISINTVWNDTYLONTQGGRYRYNET|-540
[FAVDDI YKVGFTQ.VENLEQFQI YAFVLAPIFVGOKLWGLLATYQHSGPRQWKPSEVNE]-600
MQ IAAQLGIALQQAELLNQTQQQLAQKLTQALHHLQQTQTQLIQTEKMSSLGQLVAGVAH—»6 60

Al'l1 3691(2021 aa), annotated as serine/threonine kinase with
t wo- conponent sensor donmain

YPOLLQPILQERQFKFNFQETIAVPGTSSSTLSSTLGSTSISDTLDFASILKAAQVISTS1380
[LELDELITNLTEIILENSGAKKSALLLPQEDIWQIKAMTLSNFOPNSSESTQTILESQPI]-1440
[ETCEDIPKNIIYYVKNTQQTVVIDNLQTDIPGLIGEYMLQHQPQSVFCTPMMNQGHLVGI|-1500
[LYLENRLTRGVFTSDRLEVIRLLSAQAAVSLEKARLYQESQTKAQQLKQOLSKQOK[ILFNV-1560
[VNOMRQSLDLNATFCVVTQONIRRILDVDRVGIYQFHLDVNYEYGEFVAEDVSPAFPSALAI-1620
NKVQ-GENYANLYKQGRI CAITDVQSSE ILD.RQILAQFHVRASLVVP IMOEEELW-1680
IGLLCTHQCDRPRQWEPLEMQOFAQQVGAQMGIALKQTDLLIQTOKQATOLEHTLOHLOQTQ-1740

Al r2279(1299 aa), annotated as two-conmponent hybrid sensor and
regul at or
QAEQDLQQYQHTLLLKQITEEIRQSLOWEKILKTTVTEVQRILOVDRALIFQINSDGSG-480
|KVVQEAVMPGWSVTLDQDIY-KDGYLNMYRDGRI TAIADVYQGGLKPIVE FLOQFQ-540
VKANLVVPIRVRRNLWGLLIVHQCDRPROQWTELELDLLKHLADOMGIALTQSQLLAQETR-600
[CAOLLALONEELNVAKQVAEKANMAKSNFLATMSHEIRTPMNAI IGMSGLLLDTTLKPEQ—-660

Al r3120(1286 aa), annotated as two-conponent hybrid sensor and
regul at or
RS|SLSLQTILDTTVEQVRQLLGCDRVNIWYFETEWESIVMAESTTSSTSLLGERIE-I—A2 0
|QQHSAEIYRQGRIRVVPDIYTIEMTD.REFLIRLQTRAKILVPLLCGDELWGLLNVSES|—»48O
[OHPREWQTEEVELLQGLSVHLAIATHQATTHOKLOEQLIALOQRSDQLRGSEQRY ITLSQ-540
NLEAKIEERTAELQAREAQLOKTSDRLSISLKSGAIGCWDWDIVENNIFWDERMYELYGV-600
TKTSDSRLVYDTWANRLHPDDRANIEVLVQQAILGQAEYDTEFRVIHPDGSIHFIKAYGV-660
VVRDAEGNPQKMIGVHFDISDRKKSEEI IRQOVEREKLLREITQRIRQSLDLQTIFDIAC-720
IOEICQVIQADRVGIFKFYPESNFNDGEFVAESVVKE FPSVIAIRVH-GENYSSLYALI—J 80
|GRSYVVDDIYHSDMTT.TDILAQFHVRANVIMPLLCGAELWGLLCIHQCATTRHWQQSE|—»84O
[[IDFTQQLATQLATAIQQASLVEQLQOELAERHOAELKLTQSNQQLATSNQELARATRLKD-900

Al r3356(179 aa), annotated as sinmlar to phytochromne
MOTHSHAEFDPSSNKPTEQGLQKVLORLVQTMQRDALVRQTTNQLRESLOVDRVVLYYFY]-60




[FOWHGQVTFEALSSEEFSTLGSTGABMBENDEYAALY LAGRTKATADIESEP I TTBNRDE 120
[LRTLQVRANLVVPVLVPKGLWGLLVAHHCQGTHDWKESDIELMOAGAKTLATSPY ILES

Al r5272(751 aa), annotated as two-conponent sensor histidine kinase
STWWSTTLTPLRDTNSKIYRLIGTSSNITAVKQTAQAREIQAEGAQILGAIAQRIQESLD-180
|LETILYQTAKDLRQCLKCDRILIYQIKSDNNGAIVAESTILPNVSLLGKHFR-TGKY|—»2 40
[KERQGRCCLEI IEDIYAAGVKP.RDFLASMQVRANIVVP IALKSDLWGLLIAQYCDEPH-300
IOWQQTETDLLKQLATQLGIAIQNTKILOQQLKQLQTKLATHKHEQQAQVKQSDKFQALVLD-360
ITEKTRDYSDETQVLATVTQELANLFQLESCYIELYNTDCTAVSVVCEYAANQPTYQGLT]-420
[ROIADFSEIYQPLLQKQHFQTIEIVPGWHPQLLVITQLACPIFDAQGMLGNLWLIRPIQQ-480
MLSQSEICLVQTLANLCATAIRQAKLDATNQARLKKLEQRESLTNKFLRKLSQELRTPIT-540

Sl r1393(975aa), phytochrone-like protein, two-conponent sensor
hi sti di ne ki nase
IAEEERALTRVIEGIRQTLELQNIFRATSDEVRHLLSCDRVLVYRFNPDWSGEFIHESVA-480
|QMWEPLKDLQNNFPLWQDTYLQENEGGRYRNHESLAVGDVETAGFTD.LDNLRRFE 1rAL540
[FLTVPVFVGEQLWGLLGAYQNGAPRHWQARE THLLHQIANQLGVAVYQAQLLARFQFQSK-600

TIr0911(1240 aa), annotated as two-conponent hybrid sensor and
regul at or
NQWFAVRVFPTSRGLAIFCONITLQVDSSTSLORRQTQAELLHRLTIKIRRSLDLETVLK-540
[TALEEIRQLLNVDRTLIFQFCADGTGEVVAE SVAAPPFSLMHRTFH-HRE SAEAYVQ-600
|GRVLAIADINTATLAQ.RDFLSQLQVRALLAVPI IQEERLWGLFLCHHCSSARPWANDE660
VELTRQLGEQLSFGIHRAELVSALHQOEKERYRRVLEAQTELLYRCTPEGHLTFGNPAFFR-720

B

H ss-tag:: All 2699 GAF1:: HOL: : PebS

GTLELEDIITATTAEVRALLGTDR
VMIYKFHPDGSGQVIAESIHENRLPSLLGLNFPADDIPPQARELLVKSKVRSIVDVATGMIGQSPVHDLETG
ELISEDICYRPVDSCHVEYLTAMGVKSSVVAPIFCQDELWGLLVSHHSENRTVSEDELEAMQMIVDQLAVAT
AQSHLLTQARKKAQKEAIIGSGGSGEFMSSNLANKLRVGTKKAHTMAENVGEFVKCFLKGVAEKSSYRKLVAN
FYYVYSAMEEEMEKHSQHPIVSKINFSQLNRKQTLEQDLSYYYGANWREQIQLSPAGEAYVQRIREISATEP
ELLIAHSYTRYLGDLSGGQILKNIAVTAMNLNDGQGTAFYEFADISDEKAFKAKYRPTLDELAIDEATGDRI
VDEANAAFGMNMKMFQELEGNLIKAIGMMLENTLTRKRTRGATELATAEY PMADIAMTKNPRNNKPKKILDS
SYKSKTIWQNYIDALFETFPQLEISEVWAKWDGGNVTKDGGDAKLTANIRTGEHFLKAREAHIVDPNSDIYN
TILYPKTGADLPCFGMDLMKFSDKKVIIVFDFQHPREKYLFSVDGLPEDDGKYRFFEMGNHFSKNIFVRYCK
PDEVDQYLDTFKLYLTKYKEMIDNNKPVGEDTTVYSDFDTYMTELDPVRGYMKNKFGEGRSEAFVNDFLFSY
K

H ss-tag:: All 1280 GAF2:: HOL: : PebS
GTQSLNLONILNATVKEIKDLLDV
DRVVVYQFAPDMSGKIVAESVKPGWKIALGADIQDNCFQSGAGADYRQGHKRAIANIYTAELTDCHLRLLEQ



FOVKANLVVPILLEVSEGNTVPQLWGLLIAHQCSTPRDWEAHELDLLDQLSVPIATATQQSSILOQAQNELA
ERQOKVEVRLRSALAGSGGSGEFMSSNLANKLRVGTKKAHTMAENVGEVKCEFLKGVAEKSSYRKLVANEFYYVY
SAMEEEMEKHSQHPIVSKINEFSQLNRKOQTLEQDLSYYYGANWREQIQLSPAGEAYVQRIREISATEPELLIA
HSYTRYLGDLSGGQILKNIAVTAMNLNDGOGTAFYEFADISDEKAFKAKYRPTLDELAIDEATGDRIVDEAN
AAFGMNMKMFQELEGNLIKATGMMLENTLTRKRTRGATELATAEYPMADIAMTKNPRNNKPKKILDSSYKSK
TIWONYIDALFETFPQLEISEVWAKWDGGNVTKDGGDAKLTANIRTGEHFLKAREAHIVDPNSDIYNTILYP
KTGADLPCFGMDLMKESDKKVIIVEDFOQHPREKYLESVDGLPEDDGKYRFFEMGNHESKNIFVRYCKPDEVD
QYLDTFKLYLTKYKEMIDNNKPVGEDTTVYSDEDTYMTELDPVRGYMKNKEFGEGRSEAFVNDFLESYK

Hi se-tag:: Slr1393 GAF3:: HOL: : PebS

HMLQNIFRATSDEVRHLLSCDRVLVYRFNPDWSGEF IHESVAQMWE PLKDLON
NFPLWQDTYLQENEGGRYRNHESLAVGDVETAGFTDCHLDNLRRFEIRAFLTVPVFVGEQLWGLLGAYQNGA
PRHWQARETHLLHQIANQLGVAVYQAQLLARFQEQSKTIDLGGGRSRTSGSPGVMSSNLANKLRVGTKKAHT
MAENVGFVKCFLKGVAEKSSYRKLVANFYYVYSAMEEEMEKHSQHPIVSKINFSQLNRKQTLEQDLSYYYGA
NWREQIQLSPAGEAYVQRIREISATEPELLIAHSYTRYLGDLSGGQILKNIAVTAMNLNDGQGTAFYEFADT
SDEKAFKAKYRPTLDELAIDEATGDRIVDEANAAFGMNMKMFQELEGNLIKAIGMMLFNTLTRKRTRGATEL
ATAEYPMADIAMTKNPRNNKPKKILDSSYKSKTIWQNYIDALFETFPQLEISEVWAKWDGGNVTKDGGDAKL
TANIRTGEHFLKAREAHIVDPNSDIYNTILYPKTGADLPCFGMDLMKFSDKKVIIVFDFQHPREKYLFSVDG
LPEDDGKYRFFEMGNHFSKNIFVRYCKPDEVDQYLDTFKLYLTKYKEMIDNNKPVGEDTTVYSDFDTYMTEL
DPVRGYMKNKFGEGRSEAFVNDFLFSYK

Fig. S1: A: Amino acid sequences containing GAF-domains. The cloned and
expressed segments are boxed. The heavily underlined segments could be
PEB-chromophorylated, the lightly underlined ones could not. DXCF and like
motifs were marked in red, and CH (chromophore binding position) and like
motifs in magenta. B: Amino acid sequences of the fusion proteins. Black,
blue and green characters denote the segments of the original genes, designed
linkage and Hisg-tags, respectively.
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Fig. S2: Absorption (- - -) and fluorescence emission-spectra (——) of
chromophorylated AllI3691 GAF2 (A), AllI2699 GAF3 (B), TIr0911 (C), Alr3356
(D), Alr2279 (E) and Alr5272 GAF1 (F). Samples were reconstituted in E. coli
(Table S2), purified with Ni?* affinity chromatography and then kept in KPB (20
mM, 0.5 M NacCl, pH 7.0). Emission spectra were obtained by excitation at 460
nm (black), 500 nm (red) and 520 nm (green). Denatured absorption spectra (. . .)
were done with 8 M urea (pH 2.0) to show the prosthetic chromophore. Spectra of

PEB-AII2699 GAF1, PEB-AII1280 GAF2 and PEB-SIr1393 GAF3 are shown in
Fig. 1
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Fig. S3: Fluorescence excitation-spectra of chromophorylated All2699 GAF1 (A),
All3691 GAF2 (B), All1280 GAF2 (C), All2699 GAF3 (D), SIr1393 GAF3 (E),
TIr0911 (F), Alr3356 (G), Alr2279 (H), and Alr5272 GAFL1 (I). Samples were
reconstituted in E. coli (Table S2), purified with Ni** affinity chromatography and
then kept in KPB (20 mM, 0.5 M NaCl, pH 7.0). Excitation spectra were obtained
by monitoring fluorescence at 540 nm (black), 600 nm (red), 440 nm (green), 620
nm (cyan) and 680 nm (blue).
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Fig. S4:. SDS-PAGE of PEB-chromophorylated GAFs stained by Coomassie Blue
(left panel) and Zn*" induced fluorescence (right panel). A,a: Alr2279 ; B,b:
All2699 GAF3; C,c: TIr0911; D,d: Alr3356; E,e: AllI3691 GAF2; F,f: All1280 GAF2;
G,0: All2699 GAF1; H,h: SIr1393 GAF3; M,m: molecular marker (66, 45, 36, 29,
24, 20 kDa from top to bottom).
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Fig. S5: Absorptions of nonchromophorylated GAFs. All3691 GAF1 (black), All0729
GAF1 (red), All0729 GAF2 (green), All0729 GAF3 (blue), Alr3120 GAF1 (cyan),
Alr3120 GAF2 (magenta), All1280 GAF1 (yellow), All2239 (dark yellow) and
Alr5272 GAF2 (navy); obviously they could not be PEB(PUB)-chromophorylated.
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Fig. S6: Absorption of chromophorylated All2699 GAF1 (A), All3691 GAF2 (B),
All1280 GAF2 (C), All2699 GAF3 (D), SIr1393 GAF3 (E), TIr0911 (F), Alr3356
(G), Alr2279 (H), and Alr5272 GAFL1 (I). The biliproteins showed the same
absorption spectra after purification (black) and subsequent irradiation with 500
(red) and 570 (green) nm light; thus they are not photochromic
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Fig. S7: Oligomerization of PEB chromophorylated GAFs. A: PEB(PUB)-AII1280; B:
PEB-AII2699; and C: PEB(PUB)-SIr1393 GAF3. The samples were analyzed with
gel filtration on a Superdex 75 gel filtration column, developed with KPB buffer.
Their peaks eluting at 20.3, 19.7 and 21.4 min correspond to mw of 44.2, 49.2
and 36.8 kDa, corresponding to a dimer (calculated 47.4, 53.1 and 49.6 kDa),

respectively.
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