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LGVLIYEMAAGYPPFFADQPIQIYEKIVSGKVRFPSHFSS Majority
+ + + +-
290 300 310 320
225 LGVLIYEMAAGYPPFFADQPIQIYEKIVSGKVRFPSHFSS hCa_Homo_sapiens
217 LGVLIYEMAAGYPPFFADQPIQIYEKIVSGKVRFPSHFSS hCas_Homo_sapiens
225 LGVLIYEMAAGYPPFFADQPIQIYEKIVSGKVRFPSHFSS hCbl_Homo_sapiens
272 LGVLIYEMAAGYPPFFADQPIQIYEKIVSGKVRFPSHFSS hCb2_Homo_sapiens
213 LGVLIYEMAAGYPPFFADQPIQIYEKIVSGKVRFPSHFSS hCb3_Homo_sapiens
212 LGVLIYEMAAGYPPFFADQPIQIYEKIVSGKVRFPSHFSS hCb4 Homo_sapiens
225 LGVLIYEMAVGFPPFYADQPIQIYEKIVSGRVRFPSKLSS hCg_Homo_sapiens
233 LGVLIYEMAAGYPPFFADQPIQIYEKIVSGKVKFPSHFSN CAEELP21137-2
269 LGVLIYEMAAGYPPFFADQPIQIYEKIVSGKVRYPSHFSS Q7T374_DANRE
227 LGVLVYEMAAGYPPFFADQPIQIYEKIVSGKVRFPSHFGS KDCO_DROME
262 LGVLIYEMAAGYPPFFADQPIQIYEKIVSGKVKFPSHFSN KAPC_CAEEL
DLKDLLRNLLQVDLTKRFGNLKNGVSDIKNHKWFATTDWI1 Majority
+ + + +-
330 340 350 360
+ + + +-
265 DLKDLLRNLLQVDLTKRFGNLKNGVNDIKNHKWFATTDWI1 hCa Homo_sapiens
257 DLKDLLRNLLQVDLTKRFGNLKNGVNDIKNHKWFATTDW hCas_Homo_sapiens
265 DLKDLLRNLLQVDLTKRFGNLKNGVSDIKTHKWFATTDWI hCbl_Homo_sapiens
312 DLKDLLRNLLQVDLTKRFGNLKNGVSDIKTHKWFATTDW1 hCb2 Homo_sapiens
253 DLKDLLRNLLQVDLTKRFGNLKNGVSDIKTHKWFATTDW1 hCb3 _Homo_sapiens
252 DLKDLLRNLLQVDLTKRFGNLKNGVSDIKTHKWFATTDWI hCb4 Homo_sapiens
265 DLKHLLRSLLQVDLTKRFGNLRNGVGDIKNHKWFATTSWI1 hCg_Homo_sapiens
273 ELKDLLKNLLQVDLTKRYGNLKNGVADIKNHKWFGSTDWI1 CAEELP21137-2
309 DLKDLLRNLLQVDLTKRFGNLKNGVSDIKNHRWFASTDWI Q7T374_DANRE
267 DLKDLLRNLLQVDLTKRYGNLKAGVNDIKNQKWFASTDWI KDCO_DROME
302 ELKDLLKNLLQVDLTKRYGNLKNGVADIKNHKWFGSTDW1 KAPC_CAEEL
ATYQRKVEAP - - - - - - - - - - - - - - FIPKFRGPGDTSNFDD Majority
+ + + +-
370 380 390 400
+ + + +-
3056 A YQRKVEAP - - - - - - - - - - - - - - FIPKFKGPGDTSNFDD hCa_Homo_sapiens
297 AL YQRKVEAP - - - - - - = - = = - - - - FIPKFKGPGDTSNFDD hCas_Homo_sapiens
305 AT YQRKVEAP - - - - - - - - - - - - - - FIPKFRGSGDTSNFDD hCbl_Homo_sapiens
352 ALYQRKVEAP - - - - - - - - - - - - - - FIPKFRGSGDTSNFDD hCh2 Homo_sapiens
293 AL YQRKVEAP - - - - - - = - - - - - - - FIPKFRGSGDTSNFDD hCb3_Homo_sapiens
292 AITLYQRKVEAP - - - - - - - - - - - - - - FIPKFRGSGDTSNFDD hCb4 Homo_sapiens
3056 A YEKKVEAP - - - - - - - - - - - - - - FIPKYTGPGDASNFDD hCg_Homo_sapiens
313. AlLYQKKITPPSFSKGESNGRLFEALYPRVDGPADTRHFVE CAEELP21137-2
349 AITLYEKKVDAP - - - - - - - - - - - - - - 11 PKCRGPGDTSNFDE Q7T374_DANRE
307 ALFQKKITEAP - - - - - - - - - - - - - - FIPRCKGPGDTSNFDD KDCO_DROME
342 AILYQKKITPPSFSKGESNGRLFEALYPRVDGPADTRHFVE KAPC_CAEEL
YEEE--EIRVSITEKCAKEFGEF Majority
+ +
410 420
+ +
331 YEEE--EIRVSINEKCGKEFSEF hCa_Homo_sapiens
323 YEEE--EIRVSINEKCGKEFSETF hCas_Homo_sapiens
31 YEEE--DIRVSITEKCAKEFGETF hCb1_Homo_sapiens
378 YEEE--DIRVSITEKCAKEFGEF hCb2_Homo_sapiens
319 YEEE--DIRVSITEKCAKEFGETF hCb3_Homo_sapiens
318 YEEE--DIRVSITEKCAKEFGEF hCb4_Homo_sapiens
331 YEEE--ELRISINEKCAKEFSEF hCg_Homo_sapiens
353 EVQEPTEFVIAATPQLEELFVEF CAEELP21137-2
375 YDEE--VIRVSVSEQCSKEFLDF Q7T374_DANRE
333 YEEE--ALRISSTEKCAKEFAEF KDCO_DROME
382 EVQEPTEFVIAATPQLEELFVEF KAPC_CAEEL

Supplemental Fig. S1: Phylogenetic analysis of PKA, PrKX, PKC, ROCK1, AKT1, PDK1, and Aurora
kinases. The sequences used in this study were identified by NCBI, Prosite, UniProt, and SwissProt
database searches, aligned using Bioedit 7.0.5.3 (1), followed by ClustalW analysis (2). A table
containing the accession numbers is provided below (Supplemental Tab. T1). (A) Depicted is an unrooted
neighbor joining tree created with PAUP 4.0b10 (3). cAMP-dependent protein kinases: conventional
PKA C subunits (dashed line), PrKX subfamily (shaded light grey) and putative members of the extended
PrkX-like family (shaded dark grey) are highlighted. Written in bold are PrKX-like Kkinases
experimentally addressed in this study. The bar represents 10 amino acid changes. (B) Alignment of
PrkX subfamily of kinases and (C), alignment of conventional PKA C subunits performed with Megalign
7.0 (DNAStar, Inc.). Marked in grey are the aminoacids corresponding to Arg283™™* and
Leu277* located in the aH-al loop of the kinases.




Supplemental Tab. T1: Listed are names and sequence identifiers used for the alignment and phylogenetic

analysis of kinases.

Species Name UniProtKB/Swiss-Prot
or NCBI accession number
Homo sapiens PRKX_HUMAN P51817
Mus musculus PRKX_MOUSE (Pkare) | Q922R0
Homo sapiens PRKY_HUMAN 043930
Rattus norvegicus Q5BK52_RAT Q5BK52
Pan troglodytes verus PRKX_PANTR XP_001141503
Bos taurus PRKX_BOSTA XP_582115
Macaca mulatta PRKX_MACMU XP_001086667
Canis lupus familiaris PRKX_CANLU XP_852513
Equus caballus PRKX_EQUCA XP_001495714
Ornithorhynchus anatinus PRKX_ORNAN XP_001514495
Monodelphis domestica PRKX_MONDO XP_001362336
Ajellomyces capsulata ABQTKS8_AJECN ABQTKS
Neurospora crassa Q7SHX1_NEUCR Q7SHX1
Dictyostelium discoideum DdPK2_DICDI XP_638835
Ustilago maydis 521 PRKX_USTMA XP_757271
Tetraodon nigroviridis Q4RY94_TETNG Q4RY94
Danio rerio PRKX_DANRE XP_690430
Nematostella vectensis A7SM62_NEMVE A7TSM62
Drosophila melanogaster DC2_DROME P16912
Drosophila melanogaster ADC2_DROME
Anopheles gambiae Q7PZC6_ANOGA Q7PZC6
Aedes aegypti Q16NW2_AEDAE Q16NW?2
Tribolium castaneum PRKX_TRICA XP_973065
Ascaris suum KAPC_ASCSU P49673
Caenorhabditis elegans CAEEL_F47F2.1a Q20541
CAEEL_F47F2.1b NP_508671
CAEEL_F47F2.1c NP_741759

Caenorhabditis briggsae

ABXJQ6_CAEBR

XP_001676476

Gallus gallus PRKX_GALLGA XP_416852
Trypanosoma brucei PKAC3_TRYBR Q8WSK3
Trypanosoma cruzi PKAC3_TRYCR XP_809454
Homo sapiens hCo P17612
hCas P17612-2
hCp1 P22694-1
hCp2 P22694-2
hCp3 P22694-3
hCp4 P22694-4
hCy P22612
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Drosophila melanogaster DCO P12370
DC1 P16911-2
Caenorhabditis elegans Kin-1 P21137
Kin-1a P21137-2
Danio rerio Q7T374_DANRE Q7T374
Homo sapiens PKC-a P17252
PKC-B1 P05771-1
PKC-p2 P05771-2
PKC-y P05129
Homo sapiens Aktl/PKB P31749
Homo sapiens PDK1 015530
Homo sapiens Aurora-A 014965
Homo sapiens ROCK1 Q13464
Saccharomyces cerevisiae KAPA_YEAST (TPK1) | P06244
Trypanosoma brucei brucei | PKAC1 Q3S1L1 (7)
PKAC2 Q3S1K7 (7)
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Supplemental Fig. S2: C. elegans FA7F2.1b and T. brucei PKAC3 interaction with human R
subunits. The BRET assay was performed as described in the Experimental Procedures section. (A)
Holoenzyme formation of wildtype (black bars) and FA7F2.1brss (white bars) was assayed with four
human R subunits. (B) Interaction analysis of PKAC3 (black bars) and PKAC3p,s54. mutant protein (white
bars) with R subunits. Depicted are original BRET values (+ SEM) obtained from at least two
independent experiments (n=6 wells). The dotted line represents the mean background value of the BRET
assay. Significant values above the background are indicated in the plot (*; P<0.05; **; P<0.01, ***
P<0.001).
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Supplemental Tab. T2: Eukaryotic and prokaryotic protein expression vectors. Renilla luciferase (Rluc)

as well as green fluorescent protein (GFP?) fusion protein expression vectors for the BRET assay
(Rluc(h)-N1-3, GFP2-C1-3) were obtained from PerkinElmer Life and Analytical Sciences (Wellesley,
U.S.A.). Oligonucleotides (MWG Biotech AG, Ebersberg, Germany) and vectors used for expression
vector cloning and for mutagenesis are listed below.

construct vector (fusion) restriction primer_forward primer_reverse
protein sites
GFP-C3-PrkX GFP2-C3 GFP-PrkX Hindlll/BamHI | GAT AAG CTT ATG GGT GGA TCC TCA
GAG GCG ccC GAA ATT CTT GAA
GFP-C3-PrkY GFP2-C3 GFP-PrkY Hindlll/BamHI | ATA AAG CTT ATG TAT GGATCC TCA
GAG GCG CCC GG CAT CAT TCG CCC CG
GFP-C3-Pkare GFP2-C3 GFP-Pkare Hindlll/BamHI | CTC AAG CTT ATG CGC GGA GCC TCA
GAG CCG CCC GAAATTTTTG
GFP-C2-DC2 GFP2-C2 GFP-DC2 EcoRI/HindllI ATAGAATTC ATG ATT AAG CTTTTA
GAT TTG TGG CAT GAA ATC ATT GAA
ATATTT TTG GAA CG GTACTG CAAATCTC
GFP-C2-A1-227 GFP2-C2 GFP-ADC2 EcoRI/HindllI ATAGAATTCATG GAT | ATTAAGCTTTTA
DC2 GCG GAT GAC GCC GAA ATC ATT GAA
ACTC GTACTG CAAATCTC
GFP-C3-PKAC3 GFP2-C3 GFP-PKAC3 Hindlll/BamHI | ATC GAA GCTT ATG ACG CGG ATC CGA
ACG ACA ACT CCC TCC TCG TGT ATT CAC
ACT GG CAT CG
GFP-C1-F47F2.1b GFP2-C1 GFP-F47F2.1b Kpnl/BamH]I TAT GGT ACC ATG TCT | ATAGGA TCC TCA
TCG TCG ACATCA CCATTC GGC GAA
TCAGTGG AAG ATC GC
pPRSETg-hCa pRSETh hCa Ndel/Kpnl CAT ATG GGC AAC GGT ACC CTA AAA
GCC GCCGCCG CTC AGA AAACTC
CTT GCCAC
pHis5BA-hCa pHis5BA His6-hCa. Nrul/Hindlll - -
pRSETe-hRIIB pRSETb hRIIB Ndel/EcoRlI CAT ATG AGC ATC GGATTC TCATGC
GAG ATC CCG AGT GGG TTC AAC
AAT ATCC
Rluc-N1-hRIB Rluc(h)-N1 hRIB-Rluc Xhol/HindllI ATA CTC GAG ATG TAT AAG CTT CCG
GCC TCC CCG CcCcC ACG GTG AGG GAG
GCCTGC ATG AAGCTG TTG
TAA CG
Rluc-N2-hRIIB Rluc(h)-N2 hRI1B-Rluc Bglll/Kpnl AGA TCT ATG AGC GGT ACC TGC AGT
ATC GAG ATC CCG GGG TTC AAC AAT
GCG ATCCATG
mutagenesis mutagenesis
primer_forward primer_reverse
GFP-C3- GFP2-C3 GFP- - GGG AACCTC GCC GAC CCC ATT GGC
hCaK283A hCaK283A AAT GGG GTC GAG GTT CCC
GFP-C3-hCalL277R | GFP2-C3 GFP- - G CAG GTA GAT CGC GCGCTTGGTGCGATCT
hCal277R ACC AAG CGC ACCTGC
pHis5BA-hCa pHis5BA His6- - G CAG GTA GAT CGC GCGCTTGGTGCGATCT
hCal277R ACC AAG CGC ACCTGC
GFP-C3- GFP2-C3 GFP- - G CTC GTG GTT GAC CGCCTTGTTAGGTCAA
PrkXR283L PrkXR283L CTA ACA AGG CG CCACGAGC
pFastbac HTb- pFastbac His6- - G CTCGTG GTT GAC CGCCTTGTTAGGTCAA
PRKXR283L HTh PrkXR283L CTA ACA AGG CG CCACGAGC
GFP-C3- GFP2-C3 GFP- - CTA ACA ATT GAA GGCGTTTCGTTAGTT
PKAC3P254L PKAC3P254L CTA ACG AAACGCC CAATTGTTAG
GFP-C1- GFP2-C1 GFP-F47F2.1b | - G GAA GTAGAT CTA GCG TTG AGT TAG
F47F2.1bR324L R324L ACT CAA CGC ATCTACTTCC
Rluc-N2- Rluc(h)-N2 hRIIBS114A- - CGG CGA GGA AGC GGC ACT CAC GCT
hRIIBS114A Rluc GTG AGT GCC TCC TCG CCG
Rluc-N1-hRIBG99S | Rluc(h)-N1 hRIBG99S- - GGC GTG CCG CAG CTG CAC ATACTG
Rluc TAT GTG CAG CGG CAC GCC
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