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Supporting S1 Table
Oligonucleotide primers used in the present study'.

I. Primers used for cloning cytoplasmic parts of all GGDEF, EAL and degenerate
GGDEF/EAL domain proteins as well as GGDEF domains alone into pBT and pTRG:

dgcC-pBT-EcoRI-for

5'-GCCGAATTCCCTGGCGGAACATAAACGCAGG-3

dgcC-Bglll-rev

5'-GCCAGATCTTCAGGCCGCCACTTCGGTGC-3"

dgcC-pTRG-EcoRI-
for

5"-GCCGAATTCTCCTGGCGGAACATAAACGCAGG-3°

dgcE-pTRG-EcoRI-
for

5"-GCCGAATTCTTGAGCTAAAACGCACCGAACAGG-3°

dgcE-Xhol-rev

5'-GCCCTCGAGTCAGTTAATCGCGAAATAACTAC-3°

dgcF-pBT-EcoRI-for

5'-GCCGAATTCTCTAATGAAGCAAGTTGCGCTG-3"

dgcF-Xhol-rev

5'-GCCCTCGAGTCAGACAACTTCCTCACCG-3

dgcF-pTRG-EcoRI-
for

5'-GCCGAATTCTTCTAATGAAGCAAGTTGCGCTG-3"

dgcl-pBT-EcoRI-for

5°-GCCGAATTCTGTGATTAATCGTGGTATTGTG-3

dgcl-Xhol-rev

5'-GCCCTCGAGTTACTGCCAGCTAATCTGTGC-3

dgcl-pTRG-EcoRI-
for

5°-GCCGAATTCTTGTGATTAATCGTGGTATTGTG-3

dgcJ-Notl-for

5'-GAAGCGGCCGCTCGGATGCACTTCCGTTTATACC-3

dgcJ-Xhol-rev

5-GCCCTCGAGTCATGAACGGCTGTTTTTGTTCTGC-3

dgcN-Notl-for

5-GAAGCGGCCGCTCACAATGGCCTGGTAGAAGCG-3"

dgcN-Xhol-rev

5'-GCCCTCGAGTTATCTCACCAGCTTTTCGGC-3

dgcO-Notl-for

5-GAAGCGGCCGCTGAGATGTATTTTAAAAGAATG-3°

dgcO-Xhol-rev

5’-GCCCTCGAGCTAAAGACTGGCTTTCCAGAG-3°

dgcP-pBT-EcoRI-for

5'-GCCGAATTCTTCAGATCAGATTATCGCC-3

dgcP-Xhol-rev

5'-GCCCTCGAGTCAGGAATGTAGCGCTGG-3"

dgcP-pTRG-EcoRI-
for

5"-GCCGAATTCTTTCAGATCAGATTATCGCC-3"

dgcQ-pBT-EcoRI-
for

5"-GCCGAATTCTGTTAGCAACATGTATGTTCTG-3"

dgcQ-Xhol-rev

5'-GCCCTCGAGTTAAGCGTTATCGCTCGCGAATACC-3

dgcQ-pTRG-EcoRI-
for

5-GCCGAATTCTTGTTAGCAACATGTATGTTCTG-3"

dgcT-pBT-EcoRI-for

5-GCCGAATTCTAAGAACATTGCACATCGCGATCCC-3°

dgcT-Xhol-rev

5-GCCCTCGAGTTATGGTGACTCACAAAAATTCACC-3°

dgcT-pTRG-EcoRI-
for

5"-GCCGAATTCTTAAGAACATTGCACATCGCGATCCC-3

dgcZ-pBT-EcoRI-for

5-GCCGAATTCTATCAAGAAGACAACGGAAATTG-3"

dgcZ-Xhol-rev

5'-GCCCTCGAGTTAAACTCGGTTAATCACATTTTG-3°

dgcZ-pTRG-EcoRI-
for

5"-GCCGAATTCTTATCAAGAAGACAACGGAAATTG-3"

pdeA-pBT-EcoRI-for

5-GCCGAATTCACATCGCAGTGAATGGCTTAATCGC-3"

pdeA-Xhol-rev

5'-GCCCTCGAGTTAATCAGCTAATGGCTGCGGGCG-3°

pdeA-pTRG-EcoRI-
for

5"-GCCGAATTCCACATCGCAGTGAATGGCTTAATCGC-3"

pdeB-pBT-EcoRI-for

5-GCCGAATTCACGCCGTATTCAGTCACCGCATC-3"

pdeB-Xhol-rev

5-GCCCTCGAGTCACAAATGTTGCTCGGCCCAGCG-3°

pdeB-pTRG-EcoRI-
for

5"-GCCGAATTCCACGCCGTATTCAGTCACCGCATC-3"

pdeC-pBT-EcoRI-for

5"-GCCGAATTCACTACGTATTCGACAAAACTATTTATCTCCC-3

pdeC-Xhol-rev

5'-GCCCTCGAGTTATTGCCCGCGCGTTAACTCCCG-3°

! Relevant nucleotides (e.g. restriction sites, mutations introduced or pKD45-specific sequences) labeled in bold.

All primer sequences are given from 5°- to 3”-end.
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pdeC-pTRG-EcoRI-
for

5"-GCCGAATTCCACTACGTATTCGACAAAACTATTTATCTCCC-3

pdeD-pBT-EcoRI-
for

5"-GCCGAATTCCGCCTGGCTGGCGACCGCTTACCG-3"

pdeD-Xhol-rev

5'-GCCCTCGAGTTAACGTAACGGCATAATGGG-3

pdeD-pTRG-EcoRI-
for

5"-GCCGAATTCAGGCCTGGCTGGCGACCGCTTACCG-3"

pdeF-pBT-EcoRI-for

5'-GCCGAATTCACGTCAGAGAGCGGTAGTCAGACGC-3°

pdeF-pBT-Xhol-rev

5'-GCCCTCGAGTCAGGCACTTTCGCGAATGGG-3°

pdeF-pTRG-EcoRI-
for

5'-GCCGAATTCAACGTCAGAGAGCGGTAGTCAGACGC-3"

pdeG-Notl-for

5'-GAAGCGGCCGCAGATAGATATTTCAATAAAAGC-3

pdeG-Xhol-rev

5-GCCCTCGAGTCACTCAACCACAACCTTCACC-3

pdel-Notl-for

5'-GAAGCGGCCGCTCGCTGGCGTTTTTGCCTGACTCAACGG-3

pdel-Xhol-rev

5-GCCCTCGAGCTACTCTTTTACTAATTTTCC-3

pdeK-pBT-EcoRI-for

5'-GCCGAATTCCGCCATCCCAGCCAAGGAGCTTGTTGG -3

pdeK-Xhol-rev

5'-GCCCTCGAGCTACTTTTCTTCCAGGTA-3

pdeK-pTRG-EcoRI-
for

5"GCCGAATTCAGGCCATCCCAGCCAAGGAGCTTGTTGG-3"

pdel-Notl-for

5-GAAGCGGCCGCAAATTCATGTGATTTTCGTG-3"

pdeL-Spel-rev

5-CCGACTAGTCTATCAACCACCTGCTTTCATTA-3

pdeN-pBT-EcoRI-for

5'-GCCGAATTCTAGCGTACGTATGCGCCCCGGC-3°

pdeN-Xhol-rev

5'-GCCCTCGAGTTACCACTGCGGCGTATACGG-3

pdeN-pTRG-EcoRI-
for

5°- GCCGAATTCCAAGCGTACGTATGCGCCCCGGC -3°

pdeO-Notl-for

5-GAAGCGGCCGCAAAGCTAACCGATGCGGATAATGCC-3°

pdeO-Xhol-rev

5-GCCCTCGAGTCAGATTTTCAGCGGTAACACGC-3"

cdgl-pBT-EcoRI-for

5"-GCCGAATTCACAGGAGCTGCAACTCTCCAGC-3

cdgl-Xhol-rev

5-GCCCTCGAGTTAAATATGATGAATAATCAC-3

cdgl-pTRG-EcoRI-
for

5"-GCCGAATTCAACAGGAGCTGCAACTCTCCAGC-3*

csrD-pBT-EcoRI-for

5"-GCCGAATTCACTGGCGGTACGCTGGTTACAACGC-3

csrD-pBT-Xhol-rev

5-GCCCTCGAGTTAAACCGAGTATCTTTGTG-3

csrD-pTRG-EcoRI-
for

5"-GCCGAATTCAACTGGCGGTACGCTGGTTACAACGC-3*

rflP-pBT-EcoRI-for

5-GCCGAATTCAAAGATTTTTTTGGAGAAT-3"

rflP-Xhol-rev

5'-GCCCTCGAGTTATCGCTGAACCAACGTCG-3°

rflP-pTRG-EcoRI-
for

5-GCCGAATTCAAAAGATTTTTTTGGAGAAT-3"

dgcE-3xPAS-Xhol-
rev

5"-GCTACTCGAGTTACAGCAGGATACGTTCCTG-3*

dgcE-GGDEF-
pTRG-EcoRI-for

5'-GTACGAATTCCCTCACGCAAAATGCTGCGCCAG-3"

dgcE-GGDEF-Xhol-
rev

5"-GCTACTCGAGATCAAGCGACATCGCCGC-3"

dgcE-EAL-pBT-
EcoRI-for

5'-GCCGAATTCAGTTTACGAACCGCAGCAAGC-3°

dgcE-EAL-pTRG-
EcoRI-for

5"-GCCGAATTCAAGTTTACGAACCGCAGCAAGC-3°

dgcN-HAMP-Xhol-
rev

5"-GCCCTCGAGTTAGTATTTGAAATTATCGCCATC-3"

dgcN-GGDEF-Notl-
for

5"-GAAGCGGCCGCTGAGTGGCAGCTTCGTTTACAG-3"

dgcO-GS-Xhol-rev

5"-GCCCTCGAGCTAGTTATGGCCCCACGTATCGTT-3"

dgcO-GGDEF-Notl-
for

5"-GAAGCGGCCGCTAACAGAAGTCTGCGGGTGAAA-3*

dgcP-GGDEF-pBT-
EcoRI-for

5"- GCCGAATTCCATTGCGCAATCGTATACCGAC -3°

dgcP-GGDEF-

5°- GCCGAATTCCCATTGCGCAATCGTATACCGAC -3°
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pTRG-EcoRI-for

dgcZ-GGDEF-pBT-
EcoRI-for

5"-GCCGAATTCCCTGAATCTTTATTTAATGTTG-3"

dgcZ-GGDEF-
pTRG-EcoRI-for

5"-GCCGAATTCCCCTGAATCTTTATTTAATGTTG-3"

pdeA-GGDEF-Xhol-
rev

5"-GCCCTCGAGTTAATTGTTCCAGTGAATTTGCCG-3"

pdeF-GGDEF-Xhol-
rev

5"-GCCCTCGAGTTATAGTCGATTCATCGCGACTTT-3"

pdeK-GGDEF-Xhol-
rev

5"-GCCCTCGAGTCAGTCCCAACTGCCATCCGG-3"

pdeO-GGDEF-NotlI-
for

5-TTTGCGGCCGCATCTCCCGTGGTGTATCTCATC-3"

pdeO-GGDEF-Xhol-
rev

5-GCCCTCGAGTTACTCTTTTACCATTTCGTT-3"

pdeR-PAS-Xhol-rev

5-GCTACTCGAGGTGATCGATTAAATCCTGC-3

pdeR-GGDEF-
pTRG-EcoRI-for

5°-GCCGAATTCAGCGCAATAACCGTGTATTTTTTCG-3"

pdeR-GGDEF-Xhol-
rev

5°-GCTACTCGAGCCAGGTGATTTTCGGTTGATAGTGAATA-3

pdeR-EAL-pTRG-
EcoRI-for

5°-GCCGAATTCCAGCGTCACGCCGACACAGCAATG-3"

csrD-GGDEF-Xhol-
rev

5°-GCCCTCGAGTTAACGCCAGCGAACATTACCGCG-3"

pBT-test-for

5-TCCGTTGTGGGGAAAGTTATC-3

pBT-test-rev

5°-GGGTAGCCAGCAGCATCC-3

pTRG-test-for

5°-TGGCTGAACAACTGGAAGCT-3"

pTRG-test-rev

5-AATCGTCGCCCGCCATAA-3"

I1. Primers used for C-terminal 3xFLAG-tagging:

bluF-d-H1P1(FLAG)

5’-TTGAATGGTATCCCTTCCATAGCGTGGCCAGAGAAAAAA
GACTACAAAGACCATGACGG-3

bluF-u-H2P2(FLAG)

5’-ATGATTTACTGAAATCATGTGAAAGAATGTGCTGAAAATTA
CCTTAGTTCCTATTCCGAAGTTCC-3’

cdgl-d-HIP1(FLAG)

5’-GAAAAGCGAGGGGGGCAACAAAGTGATTATTCATCATATT
GACTACAAAGACCATGACGG-3

cdgl-u-H2P2(FLAG)

5’-AAAAGCCACGCAAAAAGCATGGCTCTGAATATTTTTGCACTTA
CATATGAATATCCTCCTTAG-3’

csrD-d-H1P1(FLAG)

5’-TGATACTAACGTGAAAAAATATTCACAAAGATACTCGGTT
GACTACAAAGACCATGACGG-3

csrD-u-H2P2(FLAG)

5’-CGCATTATTCTACGTGAAAACGGATTAAACGGCAGGTTA
CCTTAGTTCCTATTCCGAAGTTCC-3’

dgcC-d-HI1P1(FLAG)

5’-AGCAAAGAAAGCCGGACGTAACCGCACCGAAGTGGCGGCC
GACTACAAAGACCATGACGG-3’

dgcC-u-H2P2(FLAG)

5’-GAAAAACTCAGCAAATCCTGATGACTTTCGCCGGACGTCA
CCTTAGTTCCTATTCCGAAGTTCC-3’

dgcE-d-HIP1(FLAG)

5’-GCTGGATTTGCTGGTGAATAGTAGTTATTTCGCGATTAAC
GACTACAAAGACCATGACGG-3’

dgcE-u-H2P2(FLAG)

5’-CGCGTTAGCGTCGCATCAGGCGATGGGGAAGCACGCCTCA
CCTTAGTTCCTATTCCGAAGTTCC-3’

dgcF-d-HIP1(FLAG)

5’-CAACCGTACCAGCACTATGCGTTACGGTGAGGAAGTTGTC
GACTACAAAGACCATGACGG-3

dgcF-u-H2P2(FLAG)

5’-CACATTGCATTCAAATCGCGCGTAATGAATAAAGATGTCA
CATATGAATATCCTCCTTAG-3’

dgcI-d-HIP1(FLAG)

5’-CAGAAACCCATGCCATTCTCCGCCTGGGATAAAAGTGGAAAATTA
GACTACAAAGACCATGACGG-3

dgcI-u-H2P2(FLAG)

5’-GTACGAACTTATTGATTCTGGACATACGTAAACTACTCTTTTAC
CCTTAGTTCCTATTCCGAAGTTCC-3’

dgcJ-d-HIP1(FLAG)

5’-GATGAGCGTTTATATGTCAATAAGCAGAACAAAAACAGCCGTTCA
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GACTACAAAGACCATGACGG-3’

dgcJ-u-H2P2(FLAG)

5’-CATTTCACGCTCCTGAGATTACAAGCAAACAACCACAGAAGGTTA
TCACCTTAGTTCCTATTCCGAAGTTCC-3

dgcM-d- 5’-TCGGGCGAAAAATGATGGACGCAACCGCGTGCTGGCGGCA
HIP1(FLAG) GACTACAAAGACCATGACGG-3’

dgcM-u- 5’-CTAAGCGCAGTCGTTGATCTCGAGACGCATCCGCGGCTTA
H2P2(FLAG) CCTTAGTTCCTATTCCGAAGTTCC-3’

dgcN-d-H1P1(FLAG)

5’-ATATGTATCAGGCCAAACACCAGCGTGCCGAAAAGCTGGTGAGA
GACTACAAAGACCATGACGG-3’

dgcN-u-H2P2(FLAG)

5’-GGGGTGCTACCAGGTGCTTTATCATATCGATATATCCTTGTTA
CCTTAGTTCCTATTCCGAAGTTCC-3’

dgcO-d- 5’-ACGAGGTAGAAACCGTGTTGAACTCTGGAAAGCCAGTCTT
HIP1(FLAG) GACTACAAAGACCATGACGG-3

dgcO-u- 5’-CGGTTAGCTTCATGATTACCTCTGCATCCTGGCGCATCTA
H2P2(FLAG) CCTTAGTTCCTATTCCGAAGTTCC-3’

dgcP-d-HI1P1(FLAG)

5’-ACAGAAAACACCTTTTGTCGCGCATCCAGCGCTACATTCC
GACTACAAAGACCATGACGG-3

dgcP-u-H2P2(FLAG)

5’-CGCATGTTATCACCAATCAAAAGGATGTGAATACGCCTCA
CCTTAGTTCCTATTCCGAAGTTCC-3’

dgcQ-d- 5’-TAAACAGGCTGGGCGTAATCGGGTATTCGCGAGCGATAAC
HIP1(FLAG) GACTACAAAGACCATGACGG-3

dgcQ-u- 5’-GGCGTGAAGGGCTGGACCATTTTTTCTCCGCCCGTTAAGC
H2P2(FLAG) CCTTAGTTCCTATTCCGAAGTTCC-3’

dgcT-d-H1P1(FLAG)

5’-TAATAAGGTGGTTGTGAGGGATGTGGTGAATTTTTGTGAGTCACCA
GACTACAAAGACCATGACGG-3’

dgcT-u-H2P2(FLAG)

5’-GGCCTGTGTCCATATTACGTGGGTAGGATCAAAATGCCGCTTTA
CCTTAGTTCCTATTCCGAAGTTCC-3’

dgcZ-d-H1P1(FLAG)

5’-AGCAAACCGGAAGAAATCGCTGCATGTTTATTGACGAACAAAAT
GTGGACTACAAAGACCATGACGG-3’

dgcZ-u-H2P2(FLAG)

5’-CATCAGTTTTCTCAATGAATGTTAAACGGAGCTTAAACTCGGTTAAT
CCTTAGTTCCTATTCCGAAGTTCC-3’

pdeA-d-HIP1(FLAG)

5’-GCAATATCTGCAAGGGTATTTGATTGGTCGCCCGCAGCCATTAGCT
GATGACTACAAAGACCATGACGG-3

pdeA-u-H2P2(FLAG)

5’-AAGTTAGCGCTTATGGGATAATTCCCCGGTTTTTTTACGCCTGTTA
CCTTAGTTCCTATTCCGAAGTTCC-3’

pdeB-d-HIP1(FLAG)

5’-GGCATTACCGAAAGAAGATTTCTTACGCTGGGCCGAGCAACATTTG
GACTACAAAGACCATGACGG-3

pdeB-u-H2P2(FLAG)

5’-GGTAGCGTGACGGGCTGTGCGGCGTGCCGTCAGCCCAAAAATTCA
CCTTAGTTCCTATTCCGAAGTTCC-3’

pdeC-d-HIP1(FLAG)

5’-GCAATGGATGGAGCAATTACCCGCGCGGGAGTTAACGCGCGGG
CAAGACTACAAAGACCATGACGG-3

pdeC-u-H2P2(FLAG)

5’-CAGTTTGATCGCACTCCCAGCGATTATCGCCACCGCCTGTAATTTTA
CCTTAGTTCCTATTCCGAAGTTCC-3’

pdeD-d- 5’-CCGGCATAATGGACATATCACGCCCATTATGCCGTTACGT
HIP1(FLAG) GACTACAAAGACCATGACGG-3’

pdeD-u- 5’-TAAAGAGCAACCGGCGCACGATGAAGATGAGTAAGCGTTA
H2P2(FLAG) CCTTAGTTCCTATTCCGAAGTTCC-3’

pdeF-d-HIP1(FLAG)

5’-GTTAATTGATACGCTGAATGAAATCGAACCCATTCGCGAAAGTGCC
GACTACAAAGACCATGACGG-3’

pdeF-u-H2P2(FLAG)

5’-TACTTTGCGGGCCGACGAGAAATGTCGGCCCGCATTATTCA
CCTTAGTTCCTATTCCGAAGTTCC-3’

pdeG-d- 5’-AATTATCCTTTCTAAACCGAAGGTGAAGGTTGTGGTTGAG
HIP1(FLAG) GACTACAAAGACCATGACGGTG-3’

pdeG-u- 5’-TATAATTACACCGCACTATGGCCTTACTGATCAATTTTCA
H2P2(FLAG) CCTTAGTTCCTATTCCGAAGTTCC-3’

pdeH-d- 5’-GGCACCGATAGAAACGCTGAATACGGCGGTTCTGGCGCTA
HIP1(FLAG) GACTACAAAGACCATGACGG -3’

pdeH-u- 5’-CCTAAAGATAGTCCAGCCAGGCGGAAAATGAGGCAGCTTA
H2P2(FLAG) CCTTAGTTCCTATTCCGAAGTTCC -3’

pdel-d-HIP1(FLAG)

5’-CAGAAACCCATGCCATTCTCCGCCTGGGATAAAAGTGGAAAATTA
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GACTACAAAGACCATGACGG-3’

pdel-u-H2P2(FLAG)

5’-GTACGAACTTATTGATTCTGGACATACGTAAACTACTCTTTTAC
CCTTAGTTCCTATTCCGAAGTTCC-3’

pdeK-d-HI1P1(FLAG)

5’-CCCTATTGAAATCTTCGAAGAGAGTTACCTGGAAGAAAAG
GACTACAAAGACCATGACGG-3’

pdeK-u-H2P2(FLAG)

5’-CAGCACTTTTTAAAGTTTTGTAATCAGTTTGGGGTAGCTA
CCTTAGTTCCTATTCCGAAGTTCC-3’

pdeL-d-HI1P1(FLAG)

5’-TAATAAATTTATCTCTGAATGGGTAATGAAAGCAGGTGGT
GACTACAAAGACCATGACGG-3’

pdeL-u-H2P2(FLAG)

5’-CCAACCTCCCGATGCGCTGTGAATAGCGGTTTACATCA
CATATGAATATCCTCCTTAG-3’

pdeN-d-HIP1(FLAG)

5’-TTACCGCTGGACGATTTTGTTCGCTGGCTAAAGAAACCGTATACG
GACTACAAAGACCATGACGG-3

pdeN-u-H2P2(FLAG)

5’-CCGGCATGCTTTCACTATGAATAATAAGGGACGTAAGCACACCTTA
CCACTGCGGCCTTAGTTCCTATTCCGAAGTTCC-3’

pdeO-d- 5’-AATTCCAGGCTGGATGAGCAGCGTGTTACCGCTGAAAATC
HIP1(FLAG) GACTACAAAGACCATGACGG-3

pdeO-u- 5’- TAAATGAAAACCCGCGAGTGCGGGCGAGAGGAATTTGTCA
H2P2(FLAG) CCTTAGTTCCTATTCCGAAGTTCC-3’

1flP-d-HIP1(FLAG)

5’-GCCTGCCGTTCCCATAAATCAGATAACGACGTTGGTTCAG
GACTACAAAGACCATGACGG-3

1flP-u-H2P2(FLAG)

5’-GTTACTCTCGTCTTAAACACCAGCAAACAGAAGGGTTATCG
CCTTAGTTCCTATTCCGAAGTTCC-3’

I11. Primers used for cloning pdeH-3xFLAG and pdeL-3xFLAG into pCAB18:

pdeH-EcoRI-for

5-GGCCCGGAATTCAAGGAGGACTGAGATGATAAGGCAGGTTATCC-3"

Flag-HindIII-rev

5’- GGCGCCGAAGCTTCTATTTATCGTCGTCATCTTTG -3~

pdeL-d-(-55)Xmal

5’-GGAATCCCCGGGTAATCACTCATACTGAAC

pdelL-u-1413

5’-GCACGGGCAGGAGTCAATTCTGGTG-3’

IV. Primers used for cloning the cytoplasmic domain of Cdgl on pQE30-Xa:

yeal-960-forward-Sacl

5’-CAGGAGCTCCAACTCTCCAGC-3’

yeal-reverse-Xmal

5’-GATCCCGGGTTAAATATGATGAATAATCACTTTG-3’

V. Primers used for generating chromosomal knockout mutations by one-step

inactivation:

pdeL- d-(-552)-HIPI

5"-GAATGGATTCAGTCTTAATGAGTGGGTTTTTAAGGGACAGGCATAGGT
GTAGGCTGGAGCTGCTTC-3

pdeL- u-1116-H2P2

5-CCGATGCGCTGTGAATAGCGGTTTACATCAACCACCTGCTTTCATCAT
ATGAATATCCTCCTTAG-3”




