Supplementary Figures
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t1r0485 ----SLEELLHLILTKSRQITASDAGTIFLVQR----ERAVLEFKAAQNDSVTLPEQVQDYTIPLTADSLVGYAALTGESLNTADVYALKGSEMYQFNRSFDEALHYRIICSVLVVPMQNT
NIES39_D00520 -DLGKLLNLILSKSREITCSDAGSVYLVDYSD-DRP-KLLFKVAQNQSLP-NLSFREFATALTDKSLAGHVALSGKSLINIDDAYNLPQEQPYRLDRSFDENISYRIURSVLVLPMQNR
Tery_1233 ----NLGELLNLILSKSREITCSDAGSVYLVDEVN-FKERKLVFKVAQNDSIP-ELAFQEIALPIDFKSLTGYVALTGHTLNIPDAYNLPKDIPYKFDESFDEKTGYRICSVLILPVQKQ
Synpcc7942_2193 ----DPDQLLSLILQSSRDLTCSDGGSLYLVDRSD-PQQPWLRFQIFQSDSLPSSLEAPP-PLPLDRHSLAGYVAATGETLINLADVYALDGQQPFQFNASFDQRLNYRI¥CSMLVLPMCDQ
CYA_1252 -DLRRLLELIVAQARELTCCDGASLFIREG------EELRFFVVNR----- NEELQDLRLPLAPSSIVGYVVLTGESLILPDVYRLPAGLPYAFNSQVDQQTGYRRSLLTVPMRDP
PmGH -DLRNVLLFLTDLAKEIMEADRASIFLYDD -GVDR---IEIDADKG-IAGYVFRTGEILNIP-DAYKDPR----FDRDIDKRTGYRURTILAVPLFDR

alr2266g1_CyaB1l -MLEKVLEAITLKIGQILQAEHTAIFLVDY -GQKF-LEIRTPITVG-IPGHVASTGQYLIISETATHP-----LFSPELERQMGYKINNILCMPVVSS

alr2266g2_CyaB1 ----DLEATLQIVMEQARILMQADRSTLFLYRK----EMGELWTKVAAAA---DTTQLIEIRIPANRG-IVGYVASTGDALNIS-DAYKDPR-~--FDPTTDRKTGYLIRNILCLPVFNS
all1904g1_CyaB2 GFENILQEMLQSITLKTGELLGADRTTIFLLDE----EKQELWSIVAAGE---GDRS-LEIRIPADKG-TIAGEVATFKQVV{ IPFDFYHDPRS--IFAQKQEKITGYRYYTMLALPLLSE
all1904g2_CyaB2 ----DLEDTLKRVMDEAKELMNADRSTLWLIDR GSTK--ELRVPIGKG-FAGIVAASGQKLI{IPFDLYDHPDS--ATAKQIDQQNGYRUICSLLCMPVENG

PDE2Ag1_human -DASSLQLKVLQYLQQETRASRCCLLLVSE----DNLQLSCKVIG-~-----~ DKVLGEEVSFPLTGCLGQVVEDKKSIQLKDLTSED- --VQQLQSMLGCELQAMLCVPVISR
PDE2Ag2_human ----DVSVLLQEIITEARNLSNAEICSVFLLDQ-----~ NELVAKVFDGG--VVDDESYEIRIPADQG-IAGHVATTGQILINIPDAYAHP--- - - LFYRGVDDSTGFREIRNILCFPIKNE
PDE10Ag1_human ----DNQLLLYELSSIIKIATKADGFALYFLGECN----~ NSLCIFTPPGIKEGKPRLIPAGPITQGTTVSAYVAKSRKTLLVEDILGDE----~ RFPRGTGLESGTRIQSVLCLPIVTA
PDE10Ag2_human -~ --ATDSLLEHIMIYAKNLVNADRCALFQVDHKNKELYSDLFDIGEEKEGKPVFKKTKETRFSTEKG-TAGQVARTGEVLITPDAYADP- -~ - - RFNREVDLYTGYTIRNILCMPIVSR
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tlre485 ~ S-GEVIGVLQLINRKR----- SPDTRLRPETSVALTQPYSPWE[SHIVRSLASQAAVITERNHLLESIE
NIES39_D00520 -KSDLVLTPENTMEYTQPYSDWEIARILRSLASQAAISIERSNLQESIE

Tery_1233 -QPDVVITKENAKELTKAYSKWEQRILISLASQAAISIERNNLQENIE
Synpcc7942_2193  T-GSVIGVIQLVRKR----- RADLKLTAATASEETQPYSAAEISALLRSLAGQAATATERTLLQRSIE

CYA_1252 RLRP----DRPADLAPDQVADWSQP[ESELEVQVAEALASQAAVAYQNVRLREELK

PmGH EEMIELLRHISLYASSTIENAILYEKLK
alr2266g1_CyaB1 BIIE SFRDFAASIGIILETCQSFYVAA  cAMP-binding
alr2266g2_CyaB1 DIEE FMRAFNIQAGVALENARLFENVL  cAMP-binding
all1904gl_CyaB2 ~  Q-GRLVAVVQLLNILKP----- YSPPDALLAERIDNQG BDI3QL FQEFAPSIRLILESSRSFYIAT =~ cAMP-binding

all1904g2_CyaB2 KTGEFPPYNPETWPTIAPECFQAS] cAMP-binding
PDE2Ag1_human No binding
PDE2Ag2_human cGMP-binding
PDE10Ag1_human I-GDLIGILELYRHWG-- No binding

PDE1@Ag2_human --GSVIGVVQMVIRIS - - - - - - - - - GSAIZSKTDIINNFKMFAVFCALALHCANMYHRIR ~ cAMP-binding

Fig. S1
The protein alignment of GAF domains of the T1r0485 homologs and known cNMP-binding
proteins. The amino acids crucial for cNMP-binding according to (Handa et al., 2008) are

highlighted in reverse color.
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Fig. S2
The cluster analysis of GAF domains. The phylogenic trees for the GAF domains of T1r0485

homologs, known cNMP-binding proteins, and all the GAF domain-containing proteins of
Thermosynechococcus elongatus based on the neighbor-joining method. Sequence labels are

protein names followed by the domain compositions of the full-length proteins. *

cAMP-binding GAF domains.
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Fig. S3

The substrate concentration dependence curve for the PDE activity of T1r0485 in the presence
of 2 uM cAMP for activation of the enzyme. The reaction velocity is calculated from the
amount of the reaction product, pGpG. Shown data are mean + standard deviations of three

independent experiments.



t112410_cyal IALHNGDRITFGQTELDFFNEPFAPLFSENATLSLPQSEGSAT--~-ALLHVRRLLTVLVVDIRDFTQLTRQLE--EELLSELIGTWFHRAGEIIRQYGSWVDNYIGDAVMAVWIHESEET

t112280_cya2z =~  —-mmmmmmmmemmemeoeeeo LLGQSISPETAAALWERRDQLLKDGKLPGQRLIATLLFTDLKGFSTISERME--PEELFNWLNAYLEKVADVVQSYHGVINSFTGDGIMAVFGVPIKRT
Tvtl12410_cyal IALHNGDRITFGQTELDFFNEPFAPLFAENATLSLPQSEGSAT---ALLHVRRLLTVLVVDIRDFTQLTRQLE--EELLSELIGTWFHRAGEIIRQYGSWVDNYIGDAVMAVWIHESEET
Tvt112280_cya2 - --- LLGQSISPEIAAALWERRDQLLKDGKLPGQRLIATLLFTDLKGFSTISERME--PEELFNWLNAYLEKVADVVQSYHGVINSFTGDGIMAVFGVPIKRT
s1r1991_cyal IAIQDQDKITFGKTEAQFYSDQNG---TPSGLLRNPAEWDTQT---NVLHERRLITVLVADMRNFTGMAQQVE - -EELLSMLIGNWFRQAGHILREAGSWVD QY IGDAVMAIWFHGYNEA

s110646_cya2

FGRYLTDQVVATLLENPEGL - - --KMGGDRRPITILTSDLRGFTSTSEGLN--PEEVVKVLNIYFGKMADVITHHGGTIDEFMGDGILVLFGAPTSQQ

cyaA - QIRDFVHNALGRYVSPDVAR--LVARDLS----LMRPERRKMSVYVCDIEGFTRLSESMP--PEQLVGLFNAYLTEISAVVRSTAGQVDNY IGDSVMAFWGAPVRTD
cyaB - EEAAFIRQAFSRFMEPKLVEQMIAQRELP----RLDGENVEITAFFSDIRGFSTFSERFKDDPRNLVRLLNTYLTRVSAALLKEGGCLD®YIGDAVVCLFGAPMRQA
. . *e o ke . . P . seee Kk oo o
t112410_cyal G----YQEICHTLSALEDLRLMTGELHQQYPLP--WPLRIGSGLNTGYAMVGNTGSGDRP| LGDTVNAAFRLESATKTIA---ADLAMGATTYHYLVHSCPTPVPFRP
t112280_cya2 SREGIATDARNAVDCALALGQLLEELNREWAAQGLPQVMMRAGIYTGPIVVGSLGSKNRL TIGDSVNTASRLESVDKHRQPSPCRILVAQETLAYLGDRYEVEA----
Tvtl12410_cyal G----YQEICHTLAALEDLRLMTGELHQQYPLP--WPLRIGSGLNTGYAMVGNTGSGDRP| LGDTVNAAFRLESATKTIA---ADLAMGATTYHYLVHSCPTPVPFRP
Tvt112280_cya2 SREGIAIDARNAVDCALALGQLLEELNREWAAQGLPQVMMRAGIYTGPIVVGSLGSKNRL IGDSVNTASRLESVDKHRQPSPCRILVAQETLAYLGDRYEVEA----
s1r1991_cyal T----PAEIIQILHAVNRLQAMTAKLNQKYELP--FPLRIGTGINTGYAMVGNTGSGDHP| IGDTVNAAFRLESATKQAH---FDLAMSEKTFSYLQDLPQWSATV--

s110646_cya2 -DALRAVACGVEMQLALREVNQQVTGLGLQPLEMGIGINTGEVVVGNIGSEKRT VGAQVNLTYRIESYTTGGQ----- IFISSTTLEAAGDRVHVNGNR--

cyaA ~HAHLACEAALKMREVLTERQSAWEKKYGRRLSFRAAVDTGELVVGDLGSEMKSNYIVLGDAVGLASRLEATNKVYG-~--TYVLAGDTTAQLASGSYVFRV---~
cyaB --HALRGCKGALAAKAAVDRLRDEFRAQGLPDMYTRIGVNTAVNFVGNFGSEQLFSYMATGDGMNLAARLEGANKAYG-~--SVIMIGPRTYELAREHIEVRE -~~~
. .k *k * % * .k . * ek . *
Fig. S4

The protein alignment of type-III cyclase (CYCc) domains. cyaA and cyaB: adenylate

cyclases of Myxococcus xanthus. The amino acids crucial for ATP-binding are highlighted in

black whereas those for GTP-binding are highlighted in grey (Ryu et al., 2010).



