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Supplementary Table 1

Structural homologs of domains AN and AC of MdcA

Structural homologs Family Z score Sequence
identity (%)

Domain AN

succinyl-CoA:3-ketoacid CoA transferase (SCOT, and PDB I 21 20

entries 3CDK, 109L, 3DLX, 3RRL)

acetyl-CoA transferase I 21 17

acyl-CoA transferase YdiF I 19 20

gluconate-CoA transferase I 18 20

succinyl-CoA:acetate CoA transferase I 16 18

citrate lyase o subunit (citrate-ACP transferase, PDB entries I 18 16

1XR4 and 2HJO)

Domain AC

4-hydroxybutyrate CoA transferase (and PDB entry 20AS) I 18 17

succinyl-CoA:acetate CoA transferase I 17 13

succinyl-CoA:3-ketoacid CoA transferase I 12 14

citrate lyase o subunit (PDB entries 2HJO and 1XR4) II 17 16




Supplementary Table 2

Catalytic activities of MdcE mutants

Protein Initial velocity'
Wild-type 202x10° (1)
QI100E 258 x 107 (8)
Y102F 189 x 107 (1)
S142A 181 x 107 (11)
QI00E-Y102F 711 x 10° (280)

' The reaction contained 125 uM malonyl-CoA as the substrate. The values in parentheses are the fold
change compared to the activity of the wild-type enzyme.



Supplementary Table 3

Primers used for making MDC bacterial expression constructs

Gene' UniProt entry ID | Primers
for protein

MdcA A6UYO03 Forward: GCGCCATGGCGACACCGATCTCTCC
Reverse: GCGGAATTCTTACCAGCTCCTGAAACG

MdcC Q3K5B7 Forward: GCGCCATGGAAACCTTGTCC
Reverse: GCCCTCGAGTTAGTCATGGCCGATCTCC

MdcD A6UY06 Forward: GCCCATATGACTGACGTCGCCCGCCTGC
Reverse: GCCCTCGAGTTATGTTGCATCTCCTTGGCCCAGC

MdcE A6UY07 Forward: GCCGAATTCGAGCCAACCGTTCGCTTCCCGTGG

Reverse: GCCAAGCTTTTACCACTGCTCGCGCAGCAG

'MdcA, MdcD and MdcE are from P. aeruginosa, and MdcC from P. fluorescens.




Supplementary Table 4

Bacterial and fungal strains used in this study

Strain Number |Relevant characteristics Source

Pseudomonas aeruginosa

UCBPP-PA14 Clinical isolate UCBPP-PA14 Ref. 1

PA14 AmdcA LD2504 |PA14 with deletion in PA14_02550 this study

PA14 AmdcC LD2538 |PA14 with deletion in PA14_02570 this study

PA14 AmdcE LD2510 |PA14 with deletion in PA14_02590 this study

PA14 AmdcC::mdcC |LD2674 |PA14 AmdcC with mdcC (PA14_02570) reinserted at this study
site of deletion

PA14 mdcA R341E |LD2741 |PA14 containing R314E mutation in the active site of this study
MdcA

PA14 mdcA A519- |LD2752 |PA14 containing a deletion in the coding sequence for this study

554 MdcA from residues 519-554

Escherichia coli

UQ950 E. coli DHS5 \(pir) strain for cloning. F A(argF-lac)169 D. Lies,
$80dlacZ58(AM15) ginV44(AS) rfbD1 gyrA96(Nal®) Caltech
recAl endAl spoTl thi-1 hsdR17 deoR \pir*

BW29427 Donor strain for conjugation. thrB1004 pro thi rpsL W. Metcalf,
hsdS lacZ AM15 RP4-1360 NaraBAD)567 University
AdapAl314::[erm pir(wt)] of Illinois

Saccharomyces cerevisiae

InvScl MATa/MATa leu2/leu trpl-289/trp1-289 ura3- Invitrogen

52/ura3-52 his3-Al/his3-Al

Rahme, L. G. et al. Common virulence factors for bacterial pathogenicity in plants and animals.
Science 268, 1899-1902 (1995).




Supplementary Table 5

Primers used in this study

AmdcA

AmdcA yeast-1

ccaggcaaattctgttttatcagaccgcttctgegttctgaCTTGCGCTGGATCAACTCG

AmdcA yeast-2

agctcggegatgctcttcgcCTTCTGGTTGTTGCCTTC

AmdcA yeast-3

gaaggcaacaaccagaagGCGAAGAGCATCGCCGAGCT

AmdcA yeast-4

ggaattgtgagcggataacaatttcacacaggaaacagctCATCTCAGAGACTCCCAGCC

AmdcC

AmdcC yeast-1

ccaggcaaattctgttttatcagaccgcttctgegttctgaGAAGGCGTGAACACCCATC

AmdcC yeast-2

gggagtggcgccgaaatcGGCGGGAAATTCGAAGGTCAG

AmdcC yeast-3

ctgaccttcgaatttcccgccGATTTCGGCGCCACTCCC

AmdcC yeast-4

ggaattgtgagcggataacaatttcacacaggaaacagct AGTCCGAGGTTGGCTTCC

AmdcE

AmdcE yeast-1

ccaggcaaattctgttttatcagaccgcttctgegttctgatGCTGGCCATGACTGACGT

AmdcE yeast-2

acgcgtagctgtcgatgtcGCGCAACGAAGCAGGATC

AmdcE yeast-3

gatcctgcttcgttgcgc GACATCGACAGCTACGCGT

AmdcE yeast-4

ggaattgtgagcggataacaatttcacacaggaaacagctCGATCAGCAGGCACAACT

AmdcC::mdcC

AmdcC yeast-1

ccaggcaaattctgttttatcagaccgcttctgegttctgaGAAGGCGTGAACACCCATC

AmdcC yeast-4

ggaattgtgagcggataacaatttcacacaggaaacagct AGTCCGAGGTTGGCTTCC

mdcA R341E

mdcA yeast-1

ccaggcaaattctgttttatcagaccgcttctgegttctgat CCCGGCTTGATTGAACAG

mdcA yeast-2

GGCCAGTTGGCAGAACATctcATTGGAACGCAGCGAGCC

mdcA yeast-3

GGCTCGCTGCGTTCCAATgagATGTTCTGCCAACTGGCC

mdcA yeast-4

ggaattgtgagcggataacaatttcacacaggaaacagct ATGGGTGTTCACGCCTTC

mdcA A519-554

mdcA del yeast-1

ccaggcaaattctgttttatcagaccgcttctgegttctgatGTGCTGATGGCGATGATG

mdcA del yeast-2

tcgcgatggegttcatcaGCCGAGGTCCTCGGGCAG

mdcA del yeast-3

ctgcccgaggacctcggc TGATGAACGCCATCGCGA

mdcA del yeast-4

ggaattgtgagcggataacaatttcacacaggaaacagctCATCTCAGAGACTCCCAGCC




PaMdcA

PaMdcA
P£MdcA
AbMdcA
CnMdcA
KpMdcA

PaMdcA

PaMdcA
PfMdcA
AbMdcA
CnMdcA
KpMdcA

PaMdcA

PaMdcA
P£MdcA
AbMdcA
CnMdcA
KpMdcA

PaMdcA

PaMdcA
P£MdcA
AbMdcA
CnMdcA
KpMdcA

PaMdcA

PaMdcA
P£MdcA
AbMdcA
CnMdcA
KpMdcA

PaMdcA

PaMdcA
P£MdcA
AbMdcA
CnMdcA
KpMdcA

PfMdcC

P£MdcC
PaMdcC
AbMdcC
CnMdcC
KpMdcC

PfMdcC

P£MdcC
PaMdcC
AbMdcC
CnMdcC
KpMdcC

HE e

160
160
161
159
158

240
240
241
239
238

320
320
321
319
318

400
400
401
399
398

476
480
481
474
473

e

al ﬂ. a2 2 a3
020000000 0000000

EG|LV|A) LEALIAPGDRVVLEGNNQKQADFLSRSLAR“DPGKLH
Li4T|DK|I AALEALILPGDRVVLEGNNQKQADFLSCSLAKaDP RLH

ER[VIRGL)|
EQVIRAI

. MT[T|P I|S|P PP Q] D
D
EMANOQY|I|D
Q
A

SRIIAOE
.MT|T|III|S|PDAR[S REIAS E
MEG|S|VONKERLT K)383H A

- MIT|T T|S|T GRQQN T)384E A

: ONRAAAT
-MNRAEQITARV|INRIIJTE

AER|. . K[I

K|LVi4T|SD|IVIP|FIAAAIV L L Sy RUAS ANl ko) Lo V) PASIR SIFAQVIDIJAR VN

A
TIYTIOD|I I|K|VIRAT|L I T Peds] KNASAAeIIpifod Lo Vo) PASI R SIHAQ(T|N)YD|I L H
B P By Je IR RIY LE NN G DIIVVLEGNNQKQADF L SEUIL A

B3 a4 p4 ab B5 [e1d) pé
PILHMIBIPSVERIJEHLDLFEMGIARKLDFSHEGI4OSHMRIEOISIEDGHMLEMGAIHTYIELYRRLIYVD LMP NVEIL\WAG
PILHMIBIPSVREHEHLDLFERGIARKLDF SIRRAGHWOSIRIBOIMAEDGMLEMGAIHTYIELYRRLWVDLMP NVIMLEAG
PILHMIBIPSVRHEHLDLFEMGIARKLDFSIINGI4OSIMRIBOIEDGMLEMGAIHTYIELYSRL\YVDLMP NVIMLEAG

A
S

P\LHMIMPSVMRUEHLDLFENGIARKLDF S§Y
PILEHMIBPSVERSEHLDLFEINGIARKLDES|§

QOSHMRIBOIBAEDGELEWGAIHTYIELYRRLMVD LWP NVULIAGRISADR
PNOSHMRIEOIMIEDGHMLEMGAIHTYIELYSRLMVDLEP NVEILPAGRISADR

- 20ahon ! - £8, AC»

JAGNIYTGPSTEDWPALNE 3 F8IDG| IGOVNIIVD DIgiBLP RVDMPIAS WDV VISADEP FRSIEP LF TRD PRI KU HW L
I\GNIY TGPSTEDWPALJME |3 FRDG IMOVNOIAVD DISIALP RVDMPINS WDV VIUADIAP FR@IEP LF TRD P T KiAWHW L
[\]/GNYTGPSTEDSJPALME |3 F§DG IMOVNI DDMASINLP RVDMPIE\S WUDMVVIUADCP FR@IEP LF TRD P I KiAWHW L

JIGNIY TGP S TEDMP A LIYE EVEA F'|13D G IEYO VNI DDISNELP RVDWPESWHDMVVEOADI(PFINOEP LFETRDPIUST KiAWHW L
JAGNIY TGP S TEDWP A LIYEEWIAF ;1D G IEVQ VNI DDA LP RVDIP(e]SWHDNV VIUADIAPFISMEP LFE TRDPIBR T K[e}JHBI L

B 12
11 o w a13. ﬂé .

QSLNHGIGFNTAAIELiLPTYGEiLGLKGKIC'HWTLNPHPTLIPAIESGWV SVHEFGHELGME

E| C T
QSLNHGIGFNTAAIELILPTYGESLGLKGKIC'NWTLNPHPTLIPAIESGWViSVHiFGiELGME

OSLNHGIGFNTAAIELHWLPTYGERLGLKGKICRNWTLNPHP TLIPAIENGH VIS VH[EF GHELGME
QSLNHGIGFNTAAIELMWLPTYGERLGLKGKICHMWTLNPHP TLIPAIENGHVESVERFGEELGME
QSLNHGIGFNTAAIELMLPTYGEMLGLKGKICMIWTLNPHP TLIPAIERGW VIS VHEFGHELGME
. . . . .
al4 al15 14 a16 al7
2000 2000000000 — — 2000 200
[e]Y IR DYF F T GID GEJAR S NREFFC OLAGQ YAV DJF I GRIT LOD G EaS S TVTRGRLINGF GGAPNMGHBJPRGRRHE TPAW
(Y #NARP DYF F TGID GEPARSNRIBFC OLAGO YAVDMF I GRT LOWD GRS S TVTGR LINGF GGAPNMGHBMPRIGRRHSTP AW

JAY ESARPDWF F TGIADGESARSNRENICOLAGQ YAVDMF IGET LOWMD GRS STVTIHGRLEIGFGGAPNMGHBPIHGRRH TP AW
€Y MEWARPDWEFF TGE\D GRRIRSNRESICOLAGQ YAVDMEF IGH T LOMD G|y SSTVTRGRLEGFGGAPNMGH[WP[GRRH|JTPAW
JAY BREARPDMFEFF TGi3D GENIRSNREVACOLAGQ YAVDRIF IGE T LOWDGIESS STVTIIGRLEGFGGAPNMGHBIPEIGRRHE\TPAW

& LT5, uﬁl?&m — LI Y

KLVVOMVETFQPIGEKP TE VE)} GRIPLAPUMIYGDDVTHULTEEGIAYLY[4A)Y

....EPEAL|LEI&R LA L E\FEAR O
L9351 H o) o Xo R oD R JoFNUIBI AR GIGKLVVOMVE TFQIAGEKP TE VENISD AV AIUSSIGIIP LAPMMI YGDDVTHMLTEEGIAY L Y4A )
GPLAPMMIYGDDVTHMMLTEEGIAYLYSAR]

LIS S eIl N NN YARGIMKLVVOMVE TFQINGEKP TF VEIISD ARSAV Altpyr:
B ISE\RGISKLVVOMVE TFQENGEKP TF VERSID AgslVAIISSIGRIP LAPMMI YGDDVTHULTEEGIAYLY}SA(e]
GNP LAPWMI YGDDVTHWMLTEEGIAYL YA}

| AFRURGIMKLVVOMVE TFQEVGIYKP TEF VEISD AUSHV Ajtpy

.

.

SIQ RIYOH|L FIE DGQTPPALLI
SIQ RIYO O|L A AAPTAPAASI
SIQ RIJHN|LFIE TAQIPPAVNI
TVEI QLA AAEPRASMQI
NVO ITEEAYDN SIOAREIQOA|L FID LSNGLPAGQOL




Supplementary Fig. 1. Sequence alignment of MdcA and MdcC subunits. (a). Sequence alignment of MdcA. The
observed secondary structure elements are shown in blue above the sequence and labeled. Residues in the active
site are indicated with the red dots. MdcA residues in contact with MdcC are indicated with the blue dots, and
those in contact with MdcE with the green dots. The domain boundaries are indicated with the arrowheads and
labeled. Pa: Pseudomonas aeruginosa, Pf: Pseudomonas fluorescens, Ab: Acinetobacter baumannii, Cn:
Cupriavidus necator, Kp: Klebsiella pneumoniae. (b). Sequence alignment of MdcC. MdcC residues in contact
with MdcA are indicated with the orange dots. Modified from an output from ESPript >

Gouet, P., Courcelle, E., Stuart, D. I. & Metoz, F. ESPript: analysis of multiple sequence alignments in PostScript.
Bioinformatics 15, 305-308 (1999).
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Supplementary Fig. 2. Sequence alignment of MdcD and MdcE subunits. (a). Sequence alignment of MdcD. (b).

Sequence alignment of MdcE.
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Supplementary Fig. 3. Structural comparison between MdcD-MdcE with ACC CT. (a) Overlay of the structure of
the MdcD-MdcE complex (in color) with that of the CT af hetero-dimer of S. aureus ACC (gray). The overlay
is based on MdcD, and an 11° difference in the orientation of MdcE relative to the CT o subunit is observed. (b)
Overlay of the structure of the MdcD-MdcE complex (cyan and green) with that of a CT o8 hetero-dimer in the
a,3, hetero-tetramer of S. aureus ACC (gray and pink). The a8A and a8B helices at the C-terminal end of MdcD
are incompatible with the interface between the two CT af} hetero-dimers.
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Supplementary Fig. 4. (a) A dimer of the MDC in the crystal. One MDC hetero-tetramer is shown as ribbons, while
the other as a surface. The dimer interface is mediated solely by MdcA. MDC is a hetero-tetramer in solution.
(b) Stereo view of 2F,—F, electron density at 2.2 A resolution for a helix in MdcA, contoured at 1.
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Supplementary Fig. 5. Structural homologs of MdcA and MdcC. (a) Overlay of the structures of the MdcA AN
(yellow) and AC (orange) domains. (b) Overlay of the structure of MdcA (in color) with that of succinyl-CoA:3-
ketoacid CoA transferase (SCOT, Z score 21, 20% sequence identity, gray). The overlay is based on the AN
domain, and a 15° difference in the orientation of the AC domain relative to the equivalent in SCOT is observed.
Malonate is shown as a ball-and-stick model (black). (¢) Overlay of the structure of MdcA (in color) with that of
citrate lyase o subunit (Cit o, Z score 18, 16% identity). The overlay is based on the AC domain, and a 7°
difference in the orientation of the AN domain relative to the equivalent in citrate lyase is observed. Citrate is

shown as a stick model (gray). (d) Overlay of the structure of MdcC (in color) with that of domain IV of
elongation factor G (EF-G, gray).
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Supplementary Fig. 6. Conformational changes in MdcD-MdcE during catalysis. The active site region of MdcD-
MdcE in the CoA complex (in color, with the CoA in gray) is overlaid with that in the malonate complex (gray).
Differences are seen for the a6-a.6A segment of MdcE, the loop containing residues Val121 and Leu123, and the
a6-a6A segment of MdcD.



