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TABLE S1 Sequence similarity between homologous proteins involved in Tcb metabolism?

Acinetobacter baylyi ADP1°

TcuR
ACIAD_RS07100

TcIR
ACIAD_RS07105

TcuA
ACIAD_RS07085

TcuB
ACIAD_RS07080

TcuC
ACIAD RS07100

Salmonella
enterica
Typhimurium
LT2b

TcuR
STM0692

44 (67) %

42 (65) %

TcuA
STM0691

75 (85) %

TcuB
STM0690

58(73) %

TcuC
STM0689

60 (74) %

®Values in boxes indicate the percentage of identical and (similar) amino acids in a pairwise
alignment of the protein sequences indicated. Similarity was evaluated using the default
parameters for the Ident and Sim program (1).

®Locus tags, in bold, correspond to genes in reference genomes: NC 005966 (ADP1) and
NC 003197 (LT2).
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TABLE S2 Acinetobacter baylyi strains derived from ADP1

Strain Relevant Characteristics® " Source

ADPI° Wild-type strain (BD413) 2,3)
AtcuR::sacB-QK 51373

ACN1373 |sacB-QK from pRMII replaces tcuR (1,540,519-1,541,442)¢ This study
pBAC1122/Aatll x ADP1
AtcuR51376

ACN1376 | Deletion of tcuR (1,540,519-1,541,442)¢ This study

pBAC1120/Aatll x ACN1373

Apacl::sacB-QK51385

ACN1385 |sacB-QK from pRMJ1 replaces pacl (1,541,580-1,542,368)" This study
pBAC1142/Aatll & Xmnl x ADP1
Apacl51388

ACN1388 [ Deletion of pacl (1,541,580-1,542,368)" This study

pBAC1137/Aatll & Xmnl x ACN1385

AtcuC::sacB-QK51419
ACN1419 |sacB-QK from pRMIJ1 replaces tcuC (1,542,464-1,543,768)¢ This study
PCR product (pBAC1141 template with primers 0ST63 & M13R) x ADP1

AtcuR51376, tcIR51445

ACN1445 | AtcuR as in ACN1376, tcIR mutations (C—T 1,544,371 and A—G 1,544,323)¢ This study
ACN1376-derived Tcb' spontaneous mutant, TcIR(R200Q, L216P)
AtcuC51456

ACN1456 | Deletion of rcuC (1,542,464-1,543,768)" This study

pBAC1138/BspHI & Sphl x ACN1419

AtcuR51376, tclR51556
ACNI1556 | AtcuR as in ACN1376, tcIR (C—T 1,544,371)¢ This study
ACN1376-derived Tcb' spontaneous mutant, TcIR(R200Q)

AtcuR51376, Atcud::gfpy-QK53122
ACN3122 [AtcuR as in ACN1376, gfps~QK replaces tcud (1,539,009-1,540,412)% ¢ This study
pBAC2102/BamHI x ACN1376

Atcud::gfpy -QK53122

ACN3123 | AtcuA fusion as in ACN3122 This study
pBAC2109/Bsal x ADP1
AtcuR51376, AtclR::sacB-QK 53124

ACN3124 [sacB-QK replaces tciR (1,544,043-1,544,936)¢ This study

pBAC2101/Bsal & Sacl x ACN1376

AcltA::sacB-QS53125
ACN3125 |sacB-QS replaces clt4 (388,259-389,574)¢ This study
pBAC2110/AhdI & Aatll x ADP1

AtcuC51456, AcltA::sacB-QS53125
ACN3168 | AtcuC as in ACN1456, sacB-QS replaces cltA as in ACN3125 This study
pBAC2110/Ahdl & Aatll x ACN1456
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AtcuR51376, AtclR53171

ACN3171|AtcuR as in ACN1376, deletion of tcIR (1,544,043-1,544,936)" This study
pBAC2093/Bsal x ACN3124
AtclR::sacB-QK 53124

ACN3172 |sacB-QK replaces tc/R as in ACN3124 This study
pBAC2101/Bsal & Sacl x ADP1
AtcuR51376, AtcIR53171, AtcuA::gfpsyr-QK53122

ACN3173 | AtcuR as in ACN1376, AtclIR as in ACN3171, tcud fusion as in ACN3122 This study
pBAC2102/BamHI x ACN3171
AtclR53171

ACN3178|AtclR as in ACN3171 This study
pBAC2093/Bsal x ACN3172
AtcuR51376, tcIR51445

ACN3179|AtcuR as in ACN1376, tc/R mutations as in ACN1445 [TcIR(R200Q, L216P)] This study
pBAC1164/Bsal x ACN3124
AtcIR53171, Atcud::gfps-QK53122

ACN3184 | AtclIR as in ACN3171, tcuA fusion as in ACN3122 This study
pBAC2109/Aatll & Sbfl x ACN3178
AtcuR51376, tcIR51556

ACN3187|AtcuR as in ACN1376, tc/R mutation as in ACN1556 [TcIR(R200Q)] This study
pBAC1863/Aatll x ACN3124
AtcuR51376, tclR51445, Atcud::gfpsy-QK53122

ACN3190 AtcuR as in ACN1376, tcIR as in ACN1445 [TcIR(R200Q, L216P)], tcuA fusion as in This study
ACN3122
pBAC2102/BamHI x ACN3179
AtcuR51376, tclR51556, Atcud::gfpsr-QK53122

ACN3191 |AtcuR as in ACN1376, tcIR as in ACN1556 [TcIR(R200Q)], tcuA fusion as in ACN3122 | This study
pBAC2102/BamHI x ACN3187
AtcuR51376, tcuC-gfps-QK 53222, Apacl53222
AtcuR as in ACN1376, Region downstream of tcuC including pacl deleted (1,541,578 — .

ACN3222 1,542,444)% and replaced with a gfp,r-QK DNA® This study
pBAC2161/Bsal & Ndel x ACN1376
AtcuR51376, AtcIR53171, tcuC-gfp~QK53222, Apacl53222

ACN3223 | AtcuR as in ACN1376, AtclR as in ACN3171, tcuC fusion and Apacl as in ACN3222 This study
pBAC2161/Bsal & Ndel x ACN3171
AtclR53171, teuC-gfpQK 53222, Apacl53222

ACN3224 | AtcIR as in ACN3171, tcuC fusion and Apacl as in ACN3222 This study
pBAC2158/Bsal & Ndel x ACN3178
teuC-gfps~QK 53222, Apacl53222

ACN3225 |tcuC fusion and Apacl as in ACN3222 This study
pBAC2158/Bsal & Ndel x ADP1
AcltA::sacB-QS53125, tcuC-gfps-QK 53222, Apacl53222

ACN3226 |sacB-QS replaces cltA as in ACN3125, tcuC fusion and Apacl as in ACN3222 This study

pBAC2158/Bsal & Ndel x ACN3125
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AtcuR51376, tclR51445, tcuC-gfp~QK53222, Apacl53222
AtcuR as in ACN1376, tcIR as in ACN1445 [TcIR(R200Q, L216P)], tcuC fusion and

ACN3227 Apacl as in ACN3222 This study
pBAC2161/Bsal & Ndel x ACN3179
AtcuR51376, tclR51556, tcuC-gfp~QK53222, Apacl53222

ACN3228 AtcuR as in ACN1376, tcIR as in ACN1556 [TcIR(R200Q)], tcuC fusion and Apacl as in This study

ACN3222
pBAC2161/Bsal & Ndel x ACN3187

* For strains generated by allelic replacement, transformation is indicated by the donor DNA x recipient strain.
Plasmids (Table S3) used as donor DNA were linearized by restriction digestion, indicated by plasmid
name/restriction enzyme(s). When PCR products were used as donor DNA, they were first treated with Dpnl
to degrade the methylated template DNA. Plasmids and primers described further in Tables S3 and S4.

b Abbreviations: coding sequence (CDS), Kanamycin (Km), omega cassette conferring Km® (QK), omega
cassette conferring SmRSp® (QS).

© A. baylyi strains were derived from ADP1, previously known as Acinetobacter calcoaceticus or
Acinetobacter sp. (2, 3).

4 Bold numbers correspond to positions on the ADP1 chromosome in NCBI entry NC_005966.

¢ Sequence of the transcriptional reporter. To generate the Atcud::gfpsr-QK53122 transcriptional fusion, the
the following purple text sequence (starting with ATG) exactly replaced the fcud coding sequence in the
orientation that the coding sequence of GFPsf (highlighted in grey) replaced that of TcuA. To generate the
teuC-gfpy~QK 53222 transcriptional fusion, the entire following sequence (black and purple text) replaced the
chromosomal sequence such that the fcuC promoter drives transcription of gfp,r. The coding sequence for GFP
is highlighted in grey. The RBS used in tcuC-gfpy-QK 53222 is in bold. The gene encoding Km® (reverse
complement) is underlined.

TccttcaggaggacagctATGGCTAGCAAAGGAGAAGAACTTTTCACGGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACA
AATTTTCTGTCCGTGGAGAGGGTGAAGGTGATGCTACAAACGGAAAACTCACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCC
AACACTTGTCACTACTCTGACCTATGGTGTTCAATGCTTTTCCCGTTATCCGGATCACATGAAACGGCATGACTTTTTCAAGAGTGCCATGCCCGAA
GGTTATGTACAGGAACGCACTATATCTTTCAAAGATGACGGGACCTACAAGACGCGTGCTGAAGTCAAGTTTGAAGGTGATACCCTTGTTAATCGTA
TCGAGTTAAAGGGTATTGATTTTAAAGAAGATGGAAACATTCTTGGACACAAACTCGAGTACAACTTTAACTCACACAATGTATACATCACGGCAGA
CAAACAAAAGAATGGAATCAAAGCTAACTTCAAAATTCGCCACAACGTTGAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAATACTCCA
ATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCTGTCGACACAATCTGTCCTTTCGAAAGATCCCAACGAAAAGCGTGACCACATGGTCC
TTCTTGAGTTTGTAACTGCTGCTGGGATTACACATGGCATGGATGAGCTCTACAAAggtggcggttctgaattcacacctaggtaaagctecggtacg
atccggtgattgattgagcaagctttatgcttgtaaaccgttttgtgaaaaaatttttaaaataaaaaaggggacctctagggtccccaattaatta
gtaatataatctattaaaggtcattcaaaaggtcatccaccggatcaattccecctgectcgegcaggectgggtgeccaagectectecgggtaacatcaagg
cccgatccttggagcecccttgecctecccgecacgatgatecgtgeccgtgatcgaaatccagateccttgaccecgecagttgcaaaccctcactgatececgteg
accaaagcggccatcgtgcctccccactecctgcagttecgggggcatggatgecgecggatagecgetgetggtttecctggatgecgacggatttgecact
gccggtagaactccgcgaggtcecgtccagectcaggcagcagectgaaccaactecgecgaggggatcgageccggggtgggcgaagaactccagecatgag
atccccgcecgctggaggatcatccageccggecgtcccggaaaacgattccgaageccaacctttcatagaaggecggecggtggaatcgaaatctegtgat
ggcaggttgggcgtcgcttggtcggtcatttcgaaccccagagtcccgectcagaagaactcgtcaagaaggcgatagaaggecgatgecgetgcecgaate
gggagcggcgataccgtaaagcacgaggaagcggtcagcecccattcgeccgeccaagectcttcagcaatatcacgggtageccaacgctatgtectgatag
cggtccgccacacccagccggccacagtcgatgaatccagaaaagcggccattttccaccatgatattcggcaagcaggcatecgeccatgggtcacga
cgagatcctcgccgtcgggcatgcgecgecttgagecctggecgaacagttcggectggecgegageccecctgatgetecttegteccagatcatecctgategac
aagaccggcttccatccgagtacgtgctcgectcgatgecgatgtttecgettggtggtcgaatgggcaggtageccggatcaagegtatgcageccgecge
attgcatcagccatgatggatactttctcggcaggagcaaggtgagatgacaggagatcctgcccecggcacttcgecccaatagcageccagtecectte
ccgcttcagtgacaacgtcgagcacagctgcgcaaggaacgcccgtecgtggeccageccacgatagecgegetgectegtectgecagttcattcaggge
accggacaggtcggtcttgacaaaaagaaccgggcgcccctgecgectgacageccggaacacggcggcatcagagcagecgattgtectgttgtgeccag
tcatagccgaatagcctctccacccaagcggeccggagaacctgecgtgcaatccatcecttgttcaatcatgecgaaacgatecctcatecctgtetettgat
cagatcttgatcccctgcgccatcagateccttggecggcaagaaagccatccagtttactttgcagggettcececcaaccttaccagagggecgeccecagce
tggcaattccggttcgcttgectgtccataaaaccgeccagtctagectatecgeccatgtaageccactgcaagetacctgetttetetttgegettgeg
ttttcccttgtccagatagecccagtagectgacattcateccggggtcagcaccgtttectgeggactggetttectacgtgttececgettectttageage
ccttgcgccctgagtgcttgecggcagecgtgaagectecgegcagatcagttggaagaatttgtccactacgtgaaaggcgagatcaccaaggtagtecgg
caaataatgtctaacaattcgttcaagccgacgccgcttecgecggecgeggettaactcaagegttagatgcactaagcacataattgectcacagecaa
actatcaggtcaagtctgcttttattatttttaagcgtgcataataagccctacacaaattgggagatatatcatgaaaggectggetttttettgtt
atcgcaatagttggcgaagtaatcgcaacatccgcattaaaatctagcgagggctttactaagectgatccggtggatgaccttttgaatgaccttta
atagattatattactaattaattggggaccctagaggtccccttttttattttaaaaattttttcacaaaacggtttacaagcataaagcttgcectca
atcaatcaccggatctaccgggc
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Table S3 Plasmids used in this study

Plasmid

Relevant Characteristics?

Source

pBAC1120

ApRKm®; AtcuR51376; SOEing of two PCR products: one upstream of tcuR (using
oMTV153 & oMTV154)°, the other downstream of fcuR (using oMTV155 & oMTV152).°
Xhol site replaces tcuR CDS. DNA ligated into pUC18 (Sacl and PstI digested).

This study

pBAC1122

ApRKm®; AtcuR::sacB-QK51373; sacB-QK from pRMIJI digested with Sall and inserted
in Xhol site of pPBAC1120

This study

pBAC1137

ApR; Apacl51388; SOEing of two PCR products; one upstream of pacl (using 0ST47 &
0ST48)" and the other downstream of pacl (using 0ST45 & 0ST46).® BamHI and Kasl
sites replace pacl CDS. PCR product digested and ligated in pUC19.

This study

pBAC1138

Ap®; AtcuC51456; SOEing of two PCR products: one upstream of tcuC (using 0ST51 &
0ST52)" and the other downstream of tcuC (PCR with 0ST49 & 0ST50).> BamHI and Kasl
sites replace tcuC CDS. DNA inserted in pUC19.

This study

pBAC1141

ApRKm®; AtcuC::sacB-QK51419; sacB-QK from pRMIJI digested with BamHI inserted in
BamHI site of pPBAC1138.

This study

pBAC1142

ApRKm®; Apacl::sacB-QKS51385; sacB-QK from pRMIJI digested with BamHI inserted in
BamHI site of pPBAC1137.

This study

pBAC1164

ApRKm®; tcIR51445; ACN1445 sequence surrounding zcIR, encoding TcIR(R200Q,
L216P), PCR product (with oNSL40 & oNSL46)° cloned into pCR2.1 TOPO vector

This study

pBAC1539

ApRKm®; sacB-QK from pRMII digested with BamHI inserted in pUC18

This study

pBAC1548

ApRSmRSpR; source of sacB-QS; QS from pUI1638 digested with Eco53KI inserted
between Eco53KI and EcoRV of pPBAC1539

This study

pBAC1863

ApRKm®; tcIR51556; ACN1556 sequence surrounding tcIR, encoding TcIR(R200Q),* PCR
product (with oNSL40 & oNSL46)® cloned into pCR2.1 TOPO vector

This study

pBAC2093

Ap®; AtcIR53171; SOEing of two PCR products: one upstream of tc/R (using oMTV158 &
oMTV161)° and the other downstream of tcIR (using oOMTV160 & oMTV159).> Xhol site
replaces tc/R CDS. DNA inserted in pUC18.

This study

pBAC2094

ApR; tcud region AtcuR51376 in pUC19; E. coli assembly® of two PCR-generated
fragments: (1) zcuA region surrounding AtcuR51376 (ACN1376 template with o) ACB69 &
0ACB70)® and (2) vector DNA (pUC19 template with o ACB71 & 0ACB72).°

This study

pBAC2095

ApRKm®; QK downstream of gfpys; E. coli assembly® of three PCR-generated fragments
(1) gfpsr (PBTL-2_pcaU 1 template with o ACB65 & 0ACB66), (2) QK (pUI1637
template with o) ACB67 & 0ACB68)®, and (3) vector (pUC19 template with oACB63 &
0ACB64)°. Used to make gfpsr fusion plasmids pBAC2119, pBAC2109, and pBAC2102.

This study

pBAC2098

ApR; tcud region in pUC19; E. coli assembly® of two PCR-generated fragments: (1) tcuA
region (ADP1 template with oACB69 & 0ACB70)°, and (2) vector DNA (pUC19 template
with o) ACB71 & 0ACB72)°

This study

pBAC2099

Ap®; teuC-tcud DNA in pUC19; E. coli assembly® of two PCR products: (1) tcuC-tcuA
region (ADP1 template with )oACB73 & 0ACB74)°, and (2) vector DNA (pUC19 with
0ACB75 & 0ACB76)"

This study

pBAC2101

ApRKm®; AtclR::sacB-QK53124; sacB-QK from pRMJI digested with Sall and inserted in
Xhol site of pPBAC2093

This study
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pBAC2102 | ApRKm®; Atcud::gfpsr-QK53122; E. coli assembly® of two PCR-generated fragments: (1) | This study
gfpy-QK (from pBAC2095 template with o ACB79 and 0ACB80)® and (2) vector with
ADPI tcu region DNA (pBAC2094 template with oACB79 and 0ACB80)°
pBAC2109 | ApRKm®; Atcud::gfp~QKS53122; E. coli assembly® of two PCR-generated fragments: (1) | This study
gfpy-QK (from pBAC2095 template with o ACB79 & 0ACB80)® and (2) vector with
ADP1 DNA for allelic replacement (pBAC2098 template with o ACB77 & 0ACB78)°
pBAC2110 | ApRSmRSpR; AcltA::sacB-QS53125; E. coli assembly® of four PCR-generated fragments: | This study
(1) DNA downstream of c/t4 (ADP1 template with oACB54 & oTCB104)®, (2) vector
DNA (pUC19 template with oACB59 & 0ACB58)°, (3) DNA upstream of clt4 (ADP1
template with o TCB105 & 0ACBS55)° and (4) sacB-QS (pBAC1548 template with
0ACB56 & 0ACB57)
pBAC2119 | ApRKm®; insertion of gfpy~-QK downstream of tcuC and deletion of pacl in the tcuC-tcud | This study
region; E, coli assembly® of two PCR-generated fragments (1) fcu region DNA and vector
backbone (pBAC2099 template with o ACB90 & 0ACB87)°, and (2) gfp~QK (pBAC2095
template with oACB89 & 0ACB86)°
pBAC2152 [ Ap*Km®; tcuC to tcuA region with gfpy-QK downstream of tcuC and pacl deleted in a This study
pUC19 backbone; E. coli assembly® of PCR-generated DNA with pBAC2119 as template
using 0ACB151 & 0ACB152 to add a ribosome binding site (RBS) for GFPsf expression.
pBAC2158 | Ap*Km®; tcuC-gfp-QK 53222, Apacl53222; DNA from tcuC-tcud with deletion of region | This study
downstream of fcuC including pacl; the deleted DNA was replaced with gfp,~QK DNA
(sequence shown in Table S1°); E. coli assembly® of two PCR products using pPBAC2152
as template: (1) with oACB158 & oTCB71 and (2) with oACB159 & oTCB51. This
assembly moves the fcuC and gfpss CDS sufficiently close to create a reporter for Pryc.
pBAC2161 | ApRKm®; AtcuR51376; teuC-gfp-QK 53222, Apacl53222; Derivative of pBAC2158 in This study
which tcuR was deleted by E. coli assembly® of two PCR products made using pBAC2158
as template: (1) with oACB76 & oTCB161 and (2) with oACB73 & oTCB162
pUI1637  |ApRKmY; source of QK 4)
pUI1638  |ApRSpRSmY; source of QS 4)
pBTL- KmR®; source of gfpy (5)
2 pcaU 1
pRMII ApRKmY; source of sacB-QK (6)
pUC18/19 |Ap®; cloning vector (7
pCR2.1 Ap®, Km®; cloning vector Thermo
TOPO Fisher
Scientific

?Abbreviations: Ampicillin (Ap), Streptomycin (Sm), Spectinomycin (Sp), Kanamycin (Km), omega cassette
conferring Km® (QK) or Sm*Sp® (QS) (4); splicing by overlap extension PCR (SOEing) (8).

®Oligos (primers) used for PCR are underlined and shown in Table S4.

°E. coli assembly refers to the method of Kostylev et al. (9). PCR products for this method were typically
generated with PrimeSTAR polymerase.
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TABLE S4 Oligos (Primers) used for PCR in this study

Name Sequence (5°-3°) Use
0ACB54 CGGATCGTACCGGGCCTGATCATGCTGT | With 0oTCB104 amplifies c/t4 downstream region from ADP1
eacteTeTTICS template to make pPBAC2110
0ACBS55 CTGTTGCATGGGCCTGCAAACGACTCTC | With 0oTCB105 amplifies c¢lt4 upstream region from ADP1
CATCRTTIGICTET template to make pBAC2110
0ACB56 ACAGACAARTGATGGAGAGTCGTTTGCA | With oACB57 amplifies sacB-QS from pBAC1548 template to
GGCCCATGCAACAG
make pPBAC2110
0ACB57 CGAAACAGAGTCACAGCATGATCAGGCC | With o ACBS56 amplifies sacB-QS from pBAC1548 template to
CGGTACGATCCG
make pBAC2110
0ACBS58 TGTAATACAAAGTCAGCGTATTGATGCT | With 0 ACBS59 amplifies vector DNA (pUC19) to make
TGGCGTAATCATGGTCATAGC
pBAC2110
0ACB359 ATGACTATGCTGCTTTTCTTCTGCTCTG | With o ACB58 amplifies vector DNA (pUC19) to make
CGGTATTTCACACCG
pBAC2110
0ACB63 TCTACCGGGCACGGCCAGTGAATTCEAG | With 0 ACB64 amplifies vector DNA (pUC19 template); used to
make pPBAC2095
0ACB64 TGCTAGCCATCTCCTTACGCATCTGTGC | With oACB63 amplifies amplifies vector DNA (pUC19
template); used to make pBAC2095
0ACB65 GCGTAAGGAGATGGCTAGCAAAGGAGAA | With 0ACB66 amplifies gfpyr from pBTL-2 pcaU 1 template;
© used to make pBAC2095
0ACB66 igACCGAGCTTTACCTAGGTGTGAATTC With oACB65 amplifies gfp,r from pBTL-2 pcaU_1 template;
used to make pPBAC2095
0ACB67 chCTAGGTAAAGCTCGGTACGATCCGGT With 0ACB68 amplifies QK from pUI1637 template; used to
make pBAC2095
0ACBG68 ;?ZTGGCCGTGCCCGGTAGATCCGGTGA With 0ACB67 amplifies QK from pUI1637 template; used to
make pPBAC2095
0ACB69 CGTAAGGAGAATCCTGACGCAGTTGTTG | With 0oACB70 amplifies fcud region from ACN1376 or ADP1 to
make pBAC2094 or pPBAC2098, respectively
0ACB70 ;igTGGCCGTCGATGGCAAATTTGAGTA With 0ACB69 amplifies tcud region from ACN1376 or ADP1 to
make pPBAC2094 or pBAC2098, respectively
0ACB71 TTTGCCATCGACGGCCAGTGAATTCGAG | With oACB72 amplifies vector DNA (pUC19 template); used to
make pPBAC2094 and pBAC2098
0ACB72 GCGTCAGGATTCTCCTTACGCATCTGTG | With oACB71 amplifies vector DNA (pUC19 template); used to
make pPBAC2094 and pBAC2098
0ACB73 CGTAAGGAGACAGACCAAGGAGGTCTTA | With 0oACB74 amplifies pacl region from ADP1 to make
e pBAC2099; with 0TCB162 amplifies gfpy~QK from pBAC2158
to make pBAC2161
0ACB74 ;?;;EGCCGTAGAGCTGAACAACTGGAA With oACB73 amplifies pacl region from ADP1 to make
pBAC2099
0ACB75 GTTCAGCTCTACGGCCAGTGAATTCGAG | With o ACB76 amplifies the vector DNA (pUC19); used to make
pBAC2099
0ACB76 CCTTGGTCTCTCTCCTTACGCATCTGTG | With oACB75 amplifies the vector DNA (pUC19); used to make
pBAC2099; with oTCB161 amplifies vector region of
pBAC2158 to make pPBAC2161
0ACB77 TCTACCGGGCTAGTACTAAAGCCTTAAT | With oACB78 amplifies pUC19 backbone and genes upstream
ree and downstream of fcud from pBAC2094 to make pBAC2102 or
from pBAC2098 to make pPBAC2109
0ACB78 TGCTAGCCATAGATTTCTTCCTTTTTTA | With oACB77 amplifies pUC19 backbone and genes upstream
eere and downstream of fcud from pBAC2094 to make pBAC2102 or
from pBAC2098 to make pPBAC2109
0ACB79 GAAGRAATCTATGGCTAGCAARGGAGAA | With 0ACB80 amplifies gfp~QK from pBAC2095 to make

GAACTTTTC

pBAC2102 and pPBAC2109
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0ACB80 ggEAGTACTAGCCCGGTAGATCCGGTGA With 0ACB79 amplifies gfp,~QK from pBAC2095 to make
pBAC2102 and pPBAC2109
0ACBS86 AGAGCTTTTAGCCCGGTAGAT | With oACBS89 amplifies gfpy-QK from pBAC2095 to make
CCGGTGATTG pBAC2119
0ACBS87 gCTACCGGGCTAAAAGCTCTAAAAGGCA With 0ACB90 amplifies pUC19 backbone and genes upstream of
downstream of pacl from pBAC2099 to make pBAC2119 (
0ACBg9 CTGACTTACTATCCCTACCAARGGAGAA | With o ACB86 amplifies gfpy-QK from pBAC2095 to make
GRAACTTTTC
pBAC2119
0ACB90 ;EGCTAGCCATAGTAACTCACTTGAAGG With oACB87 amplifies pUC19 backbone and genes upstream of
downstream of pacl from pBAC2099 to make pBAC2119
0ACBI15]1 | TCCTCCTGAAGGACACAAGRACACAGC | With oACB152 to put a RBS ahead of gfpyyin pBAC2119
0ACB152 | GTCCTTCAGGAGGACAGCTATGGCTAGC | With oACB151 to put a RBS ahead of gfprin pBAC2119
AAAGGAGAAGAACTTTTC '
0ACBI158 ?TiGcgGgg;T;CTGAAGGAAATGATGC With oTCB71 amplifies backbone and flanking DNA from
CACCTCTTAGAC pBAC2152 to make pBAC2158
0ACB159 | CGTCTAACACGTCAGCATCATTTCCTTICA | With oTCB51 amplifies gfpy~QK from pBAC2152 to make
GGAGGACAGCTATG :
pBAC2158
oMTV152 iAGTCAGAGCTCCGCAAACACAGGTGGC With oMTV155 amplifies DNA downstream of fcuR; used to
make pBAC1120; Sacl site for cloning into pUC18.
oMTV153 ii’TGATCTGCAGTCTCAAGCCTGTATTT With oMTV154 amplifies DNA upstream of fcuR; used to make
eee pBAC1120; Pstl site for cloning into pUCI8.
oMTV154 igﬁiﬁéégiiﬁig?igﬁgggACTCG With oMTV153 amplifies DNA upstream of fcuR; used to make
pBAC1120; Xhol site introduced
oMTV155 iigi’?;ﬁ?ggﬁgigggggigcwm With oMTV 152 amplifies DNAdownstream of tcuR; used to
make pBAC1120; Xhol site introduced.
oMTV158 g?ggg?g?GCTCGCGTGCTAWTTTC tcIR region; used with oMTV 161 to make pBAC2093; Sacl site
for cloning into pUC18
oMTV159 gﬁi?gggGCAGTACACCAGTATTTGGG tcIR region; used with oMTV 160 to make pPBAC2093; PstlI site
for cloning into pUC18
OMTV160 | CTATTTAAARAAATTAATGACCCTTTAC | so]R region; used with oMTV 159 to make pBAC2093; Xhol site
TCGAGGGTTGAAAAATATTTGATTTGTT | .
TGATTTCCAT introduced
OMTV161 | ATGGAAATCAAACARATCARATATTTTT | 40/R region; used with oMTV 158 to make pBAC2093; Xhol site
CAACCCTCGAGTAAAGGGTCATTAATTT | .
TTTTAAATAC introduced
oNSL40 CAGACCTTTACCACGTCCC With oNSL46 amplifies tc/R; put in pCR2.1 TOPO vector for
pBAC1164 (tcIR51445) and pBACI1863 (¢cIlR51556)
oNSL46 TTCCTGAGTTACGTTATCTGC With oNSL40 amplifies fc/R; put in pCR2.1 TOPO vector for
pBAC1164 (tcIR51445) and pBACI1863 (¢clR51556)
0ST45 gé’giTGGACGTCGCTGTATAGCCCATTG pacl region; used with 0ST46 to make pBAC1137. Aatll site for
cloning into pUC19.
0ST46 TGTCCTTCAAGTGAGTTACTATGGGATC | pge] region; used with 0ST45 to make pBAC1137. BamHI and
CGGCGCCTAAAAGCTCTARRAGGCAGCA =
T Kasl sites introduced.
0ST47 ATGCTGCCTTTTAGAGCTTTTAGGCGCC | pycf region; used with 0ST48 to make pBAC1137. BamHI and
GGATCCCATAGTAACTCACTTGAAGGAC o
N Kasl sites introduced.
0ST48 Z;’?ACTGTCGACACCTATGGGTGGCTTG pacl region; used with 0ST46 to make pBAC1137. Sall site for
cloning into pUC19.
0ST49 gzgggGGACGTCATTCGACCGGTGGAAA tcuC region; used with 0ST50 to make pBAC1138. AatlI site for
cloning into pUCI9.
oST50 TTICAGACCAACCAGGTCTTARTCCCAT | 0y (C region; used with 0ST49 to make pBAC1138. BamHI and
CCGGCGCCTAACACGTCAGCATCATTTG o
Kasl sites introduced.
oST51 CAAATGATGCTGACGTCTTAGECCCCEE | 1oy (C region; used with 0ST52 to make pBAC1138. BamHI and

ATCCCATTAAGACCTCCTTGGTCTGAAA

Kasl sites introduced.
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0ST52 SSESTCGTCGACGGTGTATGAGATTGAT tcuC region; used with 0ST51 to make pBAC1138. Sall site for
cloning into pUC19.
0ST63 ggiggg”TTATCAGGGTTATTGTCTCA Used with primer M13R to generate DNA ofr transformation to
make ACN1419
oTCB5 CTTTAACCAAGGGCTGAATG In cIR for RACE
oTCB6 GCTGCCTTGCATTAACTARAG In tcuR for RACE
oTCBS ACAAGTACAACTGGCGCTTAGG In tcuC for RACE
oTCB44 CCATTTTTCAGACCAAGG Upstream of tcuC; used with oTCB113 for cDNA evaluation
0TCB45 GATAAGTCGTTTGAACTGG Upstream of tcuC; used with oTCB113 for cDNA evaluation
oTCB51 TAAGCGCCAGTTGTACTTGT With 0ACB159 amplifies gfp,-QK from pBAC2152 to make
pBAC2158
oTCB55 TGCCTTTTAAAGCTACATTAG Upstream of #cud; used with 0TCB135 for cDNA evaluation
0oTCB56 GCTAAARAAGGRAGAAATCTATGC Upstream of tcuAd; used with oTCB135 for cDNA evaluation
oTCB57 ATCAGACCTTTACGACGTC In tcuAd for RACE
oTCB71 ACRAGTACAACTGGCGCTTAGG With oACB158 amplifies backbone and flanking DNA from
pBAC2152 to make pPBAC2158
0TCB104 | GCAGAAGAARAGCAGCATAG With oACB54 amplifies c/tA downstream region from ADP1 to
make pPBAC2110
oTCB105 | CATCAATACGCTGACTTTGT With oACBS55 amplifies c/tA upstream region from ADP1
template to make pPBAC2110
oTCB113 | TGACCAACCAGCTTAAAAC In tcuC; used with 0TCB44, 0TCB45, 0TCB144, and 0TCB145
for cDNA evaluation
0TCB135 | TCGCTTTTGGGATGTTTAC In tcuB for 5° RACE
oTCB137 | TGTGGATCGACATACCC In pacl for 5> RACE
0TCB144 | CCTGCCACATGATARATGAATTG Upstream of tcuC; used with oTCB113 for cDNA evaluation
0oTCB145 | ACTCCTTTICTGTTTTTCCTCG Upstream of tcuC; used with oTCB113 for cDNA evaluation
0oTCB154 | AGCTTAAGGTTTTTGCATCTAGC In tcuA; used with oTCB156, 0TCB56, 0TB55, and oTCB155 for
cDNA evaluation
0oTCB155 | ACACCCATTCAAGCTGAGC Upstream of tcuAd; used with oTCB135 for cDNA evaluation
0TCB156 | GCATGATGTGATTGTCATTGG Upstream of tcuAd; used with oTCB135 for cDNA evaluation
0TCB161 | GGACRATGTAGTATTTGCCGTGGAACTC | With o ACB76 amplifies pUC19 backbone from pBAC2158 to
TARGCCATTTGTATTTATTTTTACTARA
CACE make pBAC2161
oTCB162 GGTGTTTAGTAARAATARATACAAATGG | With 0 ACB73 amplifies gfpy~QK from pBAC2158 to make
CTTAGAGTTCCACGGCAAATACTACATT
e pBAC2161
M13R AGCGGATAACAATTTCACACAGG Universal reverse primer for sequencing from pUC18/19 vectors;

used with 0ST63 for constructing ACN1419
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Cup. taiwanensis RALTA_RS24780 --MKLNIPAGKRALL--VFVLWLAAPAWR\DE IRWI TRICIERATAA Y QOVILL YIHAANMO DRV I
X. autotrophicus XAUT_RS11440 MTIARSWLSALLVGATM----VLPAAAREBKDEVRWMISIe[eRASAA Y KQOMVIZO FIN0 ANEH KV S
P. sacchariNH14 RS25980 —~~MKNLL-LKLCAATMVATSAAGANVQINADLHWYMERIIIITAA Y KLIAGIJKFAAEUNEN T L. D

Aq. denitriﬁcansGSR16:RS11475 --MAMKWKPGCGLAALMLAFSC--TQAMERDOL T\YVEREICIAIAAA LK LIAIYR FIA0 EplelH O LK
Pseudomonas sp. WU-0701 Al ---MFPRLPTLALGALMLASTPLLAAQPVTTLT\YLEEIEIMGT IREVAJ4AYAKANEYV KL D

A. baylyi ADP1 Pacl ——MKKSPIVLSMC———AGAGLGSTE‘THDTLEIYSSMEKILE‘KQHTVH
Cur. delicatus CDE01S_RS06450 - -MKFTWQTLRMAWLVGVGLILAAGMALINDE TKYTEISIEIeR3 T AA Y KO VIZT YINO A S[GHKV I
Ps. oryzihabitans APT59_12225 ---MFPRLPTLALGALMLASTPLLAAQPVTTLT\YLEEIIEIMGT IREVAJ4AYAKANEYV KL D

Cup. taiwanensis RALTA_RS24780 TAY[EARIUMEIN A 4D Sl S RM-NNEN T FISAYV I LA D S GHD KV E Q[eK \WA A GERYDIAA RS T.i§G M S\
X. autotrophicus XAUT_RS11440 TAY[¢PRRAET T E NLWRZ VPSRN P VYT I MVGEAMT GMTE QK A D K ASNYDIAA REIPISG VAN
P. sacchariNH14 RS25980 TAL[€¢]PERile[K SYELNNAN RSW:SNERAP AAVIMVGYAMDEMI KE[EKWAT P GERYEIRA DSJR NG M V)Y

Aq. denitrificans GSR16:RS11475 LEWPDTQQKILVMVGSADQQAQRVADNTPAARALA
Pseudomonas sp. WU-0701 Al TAAAPRIVNED Ti4Or MM N RSR:SAN AP APV LMV G S AMD KifiV A S[e]O\A K DERQYDIAG OS] F I§A M A Y

A. baylyi ADP1 Pacl LS s[ds g2 s TSR ES o i¥elaR rpfjv M L AR P Efs kKA £ k[Evfdo P o r aflv N sfc Al
Cur. delicatus CDE01S_RS06450 S5 Y[ 1[eN Al sheas :3@8Xeblo FINT L I L s DAGHE AMv K ofeln\v P GEESUDIAG R 1 G . 5)Y
Ps. oryzihabitans APT59_12225 I AAA PEJUED T ol SgN3HSAN | p A v L. MV G S AMD K4V 2 s[goya K DERIYDMG o rpia ANy

Cup. taiwanensis RALTA_RS24780 K[| T IR SI0E T 2 EA L K[o] T WBAN I AKER NG » FF-NXe 7 V@A s S £l PEIL GV A - - 0 T 0 DJFAR K Y
X. autotrophicus XAUT_RS11440 |32 (62|88 s VDG 1. R A ALK ERSNE] D EEel v v = N EpBIKEL G T ol - - 0 MK GSAR pgP
P. sacchari NH14 RS25980 INE €A ALSIRE s A DG L RS2 1A IAK ER@-NEE D F:Nel v 41 = R EMIE K LG VE - - 0 VK PESNK M P

Aq. denitrificans GSR16_RS11475 KHEISEOJEET 1. AA L KO TIBAN S HERSNE 0¥ el F[s T viBasAL G VAR - -0 TKDRSRMMP
Pseudomonas sp. WU-0701 Al GPKPDISQLSAYSSASG SRIBAP MQLDK——SFMARMP
Ps. oryzihabitans APT59_12225 oAl 83N MDA F Ko THE Ko VESE] PN el vigas R T PIIMOL DK - - S FMAESNR MpYP

A. baylyi ADP1 Pacl GDRAKRIEQFDIIIKFTQYGQV LPIAPYKVVAIGKHSEHA
Cur. delicatus CDE01S_RS06450 SRGADELVLFSE————L Y\VAeP LIIDEV[O]O T I F)ASINEI GAQAKAP

A. baylyi ADP1 Pacl PK[EJAPS @SRRI S AAK F E[¢] VIRNAN K HUSGRgSA SR T HIE KDV)IP SFPPVIAYKL I S SNEKVV
Cur. delicatus CDE01S_RS06450 K [ET 3 QRoBRE] T VD A L R{6] T IRAN LYK SRS 45 A SFNeRE) T STEPELGVA——QLKDKKY

Cup. taiwanensis RALTA_RS24780 S|iR\YG AVA:NNE]DIAE T [ehlofo]VERAA L |FF KE - - - - L)Y \AeIP LA E LJORV F)ISINET VAGRQ - S
X. autotrophicus XAUT_RS11440 Ajp WA AVAWNNEDIAE L (edafofo] T Bl 113V Alel- - - - VE V\Aelp T}HE S V[|K TN T |IAINET STKAV S A

P. sacchari NH14_RS25980 RIPASDYEIVLVK————ASFKIESLSVRAIPVNAQHP
Aq. denitrificans GSR16_RS11475 AP \YG K ANl \-AE I.[ehalofo] LIBBA T )2 T Ale]- - - - T I \AeJL LIZE QO A{oJQ VRN TAIS)NEI SRDSGHP
Ple]- - - - I I\AeJL I)IDOA[K MWL YSGAMVSKSQHP
————I I I)IDOA[K ML Y SGAMVSKSQHP

Pseudomonas sp. WU-0701 Al AP \YG ANAFNTEE O L{eNolol L. BRA K A
Ps. oryzihabitans APT59_12225 AP \YG ANAFNYEE N0 L{ehaleYo] L ERBAK A

A. baylyi ADP1 Pacl kIS el o FVKFroT o TTEEOfME ok 0 - - - - - - == == === = - -
Cur. delicatus CDE01S_RS06450 ERHVRYPASIVRSTE S SIK-----—-—-———————-
Cup. taiwanensis RALTA_RS24780 AJWNSRF I REWN]PALVAS IV S S T(eRAE|MYA TPLQPPAPPALGPAQMR
X. autotrophicus XAUT_RS11440 kNG A DL A F}¥NA O)¥NP VI RK T[eADI T AHPAGK - - - = = = = === = -
P. sacchari NH14_RS25980 KE[K AL D Y ¥JP GVQOAEVKAT[ADSPYS TH- - - - - - - —————— -

Aq. denitrificans GSR16_RS11475 AINAR OML R F}#NIP O VINAS T RO T[EM TEAAS TSAQ - - - - === === - - -
Pseudomonas sp. WU-0701 Al EEVARAML O Y)WNIK DEWNK AT ED S[AKIRYPAQP — - - = = === == - = -

Ps. oryzihabitans APT59_12225 ¥R AML O YNk DEWAK A T E D S[eBAK)AUP AQP - - - - === = === = = —

Aligned Pacl
Aconitate Isomerase
Sequences

FIG S1 Aligned sequences of Pacl from ADPI (top line), aconitate isomerase from

Pseudomonas sp. WU-0701 (second from bottom), and similar proteins, including those
corresponding to products of pacl-like genes, shown in pink in Fig. 2. The protein from WU-
0701 has been biochemically characterized (10, 11). It differs by one amino acid from an

55
58
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56
56
57
57

115
118
116
116
116
116
1.2,
117

175
176
174
174
174
174
175
175

235
232
229
230
230
230
231
231

264
263
274
263
260
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262

uncharacterized protein in another Pseudomonas strain, marked by the red rectangle. This

enzyme is presumed to be an aconitate isomerase. Identical and similar residues in 6 or more

aligned sequences are highlighted in blue and grey, respectively. Locus tags are shown adjacent
to the bacterial names. Database protein identifiers (from NCBI), in the order from top to bottom,

are WP_004925208 (Pacl from ADP1), WP_ 245636122, WP 012356708, ABS67519,

WP 035529914, WP_159877488, BAP90747 (aconitate isomerase), and WP_059315091.
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FIG S2 Aligned sequences of LTTRs, corresponding to the genes shown in Fig. 2. (A) Identical
and similar aligned residues that are in at least 5 sequences are highlighted in blue and grey,
respectively. The top three sequences, which correspond to the striped genes in Fig. 2, are more
like each other than to the rest of the sequences (Fig. S3). Yellow boxes highlight residues that
are identical in only these three sequences. Orange circles and arrows indicate the positions of
amino acid replacements in TcuR variants in LT2 that activate transcription of the tcudBC
operon without requiring Tcb (12). Turquoise circles and arrows indicate the positions of amino
acid replacements in TcIR variants in ADP1 that are more responsive to Tcb than TcIR at both
Peuc and Prevwa. (B) The helix-turn-helix (HTH) region of the proteins, identified by alignments
with known structures, are similar for TcuR and TclR of ADP1. Protein identifiers, in the NCBI
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database, follow, with bold numbers corresponding to those in the phylogram shown in Fig. S3
below: A. baylyi ADP1 TcuR (WP_004925211.1, 10) and TcIR (WP_004925203.1, 9); Aquitalea
denitrificans LTTR A (WP_159877486.1, 1) and LTTR B (WP_159877492.1, 5), Cupriavidus
taiwanensis LTTR A (WP_012356032.1, 8) and LTTR B (WP_012356709.1, 3), Curvibacter
delicatus LTTR A (WP_066705128.1, 7) and LTTR B (WP_066705121.1, 2), Paraburkholderia
sacchari LTTR (WP_035529905.1, 6), S. enterica LT2 TcuR (NP_459677.1, 4).

W 2 LTTR B Cur. delicatus
1

3 LTTR B Cup. taiwanensis
1 LTTR A Aq. denitrificans

S 9 TcIR ADP1
10 TcuR ADP1

4 TcuR LT2
211 0.96 5 LTTR B Aq. denitrificans 5YN1-3
o _| | — 6 LTTR P. sacchari

K7 LTTR A Cur. delicatus

8 LTTR A Cup. taiwanensis

FIG S3 Phylogenetic tree (phylogram) generated from the sequences of LTTRs shown in Fig. S2. The labeled
leaves (tips) indicate proteins that correspond to LTTR proteins in Fig. 2 and Fig. S2. Numbers 1-10 represent
sequences from top to bottom in the alignment of Fig. S2. The tree was generated with default parameters at
www.phylogeny.fr for the “one click” analysis (13). The scale marks the distance corresponding to a 0.4 (40%)
genetic variation. Red text displays the branch support values. This phylogram supports the conclusion that
protein sequences 1-3 (highlighted in yellow) group together by sequence similarity and are more closely
related to each other than to the other regulators. There are two main branches: one leading to sequences (1-3)
and the other for the remaining sequences (4-10). These two main branches have support values of 1 (100%).
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Promoter TTAATTTCATTAAA
sequence TclR binding site?

LTTR Box
TTTA -- N7 --TAAA
Upstream of tcuC ATTAATTTTTTTAAA

Within tclR ATTAATTTCATTAAA

LTTR Box
TTTA “N; TAAR =35 ~10

& & & & I

tcufl | TTTATTTTTACTARACACCCATTCARGCTGAGCCTCTCACTRCATATTGCCTTTTARAGOTACATT
teuC | ATTARTTTTTTTARATACCCARTTACTTTTAGACTCTCACTECTTTTCTGTTTTTCCTCATACATT

tclR GTAGARARTTTTCAACACCACTTAARACATTTT IETHGCHHT ATTGATARCATCTACTTTATTGGTT

FIG S4 Transcription of fc/R. (A) Diagram, drawn to scale, of 7c/R chromosomal region. The position of the
transcriptional initiation site (+1) is indicated relative to the position of the #c/R coding sequence (purple
arrow). The yellow rectangle indicates the position of a sequence that matches the LTTR box, which is
predicted to bind TclR upstream of tcuC. The rectangle upstream of the +1 site indicates the position of the
promoter sequence shown in the lower panel (bottom line). (B) Alignment of three promoter regions for tcuA,
tcuC, and fcIR upstream of the known +1 sites for each gene. There is similarity among all three sequences in
the vicinity of the promoter (-35 and -10 regions). The LTTR Box sequence that is conserved in both #cu4 and
tcuC (TTA-N7-TAAA), located at position approximately -63, is not observed for tc/R.
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FIG S5 Alignment of MFS member transporters. Proteins from top to bottom in the alignment correspond to
(NCBI protein identifier): CA, locus tag ACIAD RS01830, from ADP1 (WP_004920407.1); TcuC, locus
tag ACIAD_RS07100, from ADP1 (WP_004925205); MFS X. autotrophicus (WP_012114294.1); MFS-C 4.
denitrificans (WP_159877490.1); MFS-C P. sacchari (WP_035529909.1); MFS-D P. sacchari
(WP_035529912.1); TeuC, locus tag STM0689, from LT2 (WP_000057014.1); and MFS-D A. denitrificans
(WP_159877498.1). TcuC of LT2 was originally designated CitA because of its ability to transport citrate. The
seven amino acid replacements indicated above in TcuC (previously called CitA) enable growth on isocitrate
presumably because of altered specificity of transport (14).

14

66
67
80
67
75
71
70
71

146
147
160
147
155
1:57:
150
151

226
227
240
227
235
231
230
231

306
307
320
307
315
311
310
311

386
387
400
387
395
391
390
391

439
436
440
432
436
432
434
430



SUPPLEMENTAL MATERIAL Baugh et al., 2023
Regulation of tricarboxylate transport and metabolism in Acinetobacter baylyi ADP1

Enlarged view of
Cit (CcpC) and R200 (TcIR)

FIG S6 Comparisons of the structures of the Effector-Binding Domains (EBDs) of two citrate (Cit)-responsive
LTTRs: CcpE (15) and CcpC (16). (A) structures of CcpC-EBD (tan, PDB identifier 7DMW) and CcpE
(purple, PDB identifier 4QBA) are superimposed. The effector, Cit, is in a typical effector-binding pocket
between the two subdomains (EBD-I and EBD-II). When the effector binds, it brings these subdomains closer
together with movement accommodated by two beta-strands that form a hinge-like connector. (B) Model of the
TcIR-EBD, generated using the Phyre2 prediction software (17), aligned with the Cit-bound CcpC structure.
(C) Alignment as in panel B, with two residues of TcIR highlighted in red, R200 and L.216. These residues
when replaced with Q and P, respectively, resulted in TcIR variants with increased responsiveness to Tcb. (D)
Enlarged view of the effector binding-site of panel C showing that R200 of TcIR is predicted to reside in the
same location as Cit in the CcpC structure.
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C Enlarged views of Effector-
Binding Site

FIG S7 Comparisons of (A) the structure of the Effector-Binding Domains (EBDs) of a citrate (Cit)-
responsive LTTR, CcpC (tan, PDB identifier 7DMW) (16), and a model of the TcuR-EBD of LT2, from the
AlphaFold protein structure database (identifier AF-Q8ZQX2-F1) (18, 19). (B) One residue of TcuR, R264, is
highlighted in red. Its replacement by L, resulted in constitutive transcription of the fcudBC operon in LT2
(12). In the wild-type protein, this residue is situated in the center of one of the two beta-strands that form the
hinge-like connection between the EBD subunits. Enlarged views of the effector-binding pockets in (C) and
(D) show that the location of the effector in the Cit-bound CcpC structure is in the vicinity of R264 and other
residues highlighted in red (G241, A242, and 1244). These are positions where individual amino acid
replacements resulted in constitutively active TcuR variants (12).
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