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Supplementary Table 1. Bacterial strains and plasmids.

Strain or plasmid  Relevant Genotype or Features ;lefer::n?:::

Strain
BL21(DE3) F—ompT hsdSB(rB— mB-) gal dcm (DE3) Novagen
C43(DE3) F —ompT hsdSB (rB- mB-) gal dcm (DE3) Millipore Sigma
BW25113 lacl9 rrnBr14 AlacZw;is hsdR514 (Datsenko &

AaraBADans3 ArhaBADLprs Wanner, 2000)

JW3029 BW25113 AbacA: :kan (Baba et al., 2006)
JW1270 BW25113 ApgpB::kan (Baba et al., 2006)
JW5112 BW25113 AybjG::kan (Baba et al., 2006)
JW3359 BW25113 AmrcA::kan (Baba et al., 2006)
JW0145 BW25113 AmrcB::kan (Baba et al., 2006)

Plasmid

pET28a-bacA

pET28a-pgpB

pET28a-pgpB-mut

pET28a-ispU

pET28a(+) derivative, for overproduction of
N-Hiss-BacA, encoding for an N-terminal
thrombin cleavage site

pET28a(+) derivative, for overproduction of
C-Hises-PgpB

pET28a(+) derivative, for overproduction of
C-Hise-PgpB D211E

pET28a(+) derivative, for overproduction of
N-Hise-UppS, encoding for an N-terminal
thrombin cleavage site

This study

This study

This study

This study




Supplementary Table 2. Oligonucleotides.

Name Sequence 5' -> 3' Description Used for

ispU_Ndel_for gcgcgcCATATGttgtctget  [gegegce]-[Ndel]-[ispU; pET28a His6-ispU
actcaaccac fwd] cloning

ispU_Xhol_rev gcgcgcCTCGAGtcaggetg  [gegegce]-[Xhol]-[stop pET28a His6-ispU
tttcatcaccg ispU; rev] cloning

bacA_Nhel_for

bacA_Xhol_rev

pgpB_Ncol_for

pgpB_Xhol_rev

pgpB_D211E_for

pgpB_D211E_rev

gcgcgcGCTAGCgatatgca
ctcg

gcgcgcCTCGAGttaaaaga
acacgaca

gcgcgcCCATGGceacgttcg
attgccagacgtac

gcgcgcCTCGAGactttettgt
tctegttgege

gcattggccacgcgagcetggtagt
agctacg

cgtagctactaccagctcgegtgg
ccaatgc

[gcgegce]-[Nhel]-[bacA;
fwd]

[gcgcgce]-[Xhol]-[stop
bacA,; rev]

[gcgcgc]-[Ncol]-[pgpB;
fwd]

[gcgcegce]-[Xhol]-[His6-
TGAGATCCGGCTGC-
stop; rev]

gat — gag

gat — gag

pET28a His6-bacA
cloning

pET28a His6-bacA
cloning

pET28a His6-
pgpB cloning

pET28a His6-
pgpB cloning

pET28a His6-
pgpB mutagenesis

pET28a His6-
pgpB mutagenesis
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Supplementary Figure 1. Weak interaction between BacA and PBP1B. Oligohistidine
tagged BacA (ht-BacA), PBP1B or both proteins together were incubated in the presence (A)
or absence (B) of chemical cross-linker, followed by pull-down with Ni-NTA beads. ht-BacA
pulled down PBP1B to Ni-NTA beads in both cases. Lanes: A, applied samples; E, elution
samples. (C) PBP1B, PBP1A or no protein (control) was immobilised on a sensor chip with
bound ampicillin. BacA was applied at concentrations of 3 uM, 1.5 uM, 0.75 uM, 0.375 uM
or 0.163 puM. BacA bound slightly more to immobilised PBP1B than the control or PBP1A
surfaces. (D) Sensorgrams of BacA applied to PBP1B surface with signal from the control
surface subtracted. (E) Analysis of the titration data in panel C. The response at 5 min after
injection minus the signal from the control surface was plotted against the concentration of
BacA. White circles, PBP1A surface; black circles, PBP1B surface.
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Supplementary Figure 2. Phosphatases do not affect the GTase rate in the presence of Triton

X-100. The relative GTase rate of PBP1B at different concentrations was determined with
dansylated lipid Il as substrate. (A) 0.5 uM PBP1B in the presence or absence of PgpB and
other proteins indicated. A PgpB alone control sample is included. (B) 0.05 uM in the presence
or absence of PgpB and other proteins indicated. (C) Summary of the data shown in panels
(A)and (B). (D) 0.5 uM PBP1B in the presence or absence of BacA and other proteins
indicated. A PgpB alone control sample is included. (E) 0.05 uM in the presence or absence of
BacA and other proteins indicated. (F) Summary of the data shown in panels (D) and (E). Each
point in panels (A), (B), (D) and (E) represents the average and variation of 2 measurements.
The values in panels (C) and (F) are mean + standard deviation.
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Supplementary Figure 3. PBP1B has lower activity in liposomes with artificial lipids.
Representative chromatograms showing the activity of PBPIB reconstituted in
proteoliposomes containing either natural E. coli polar lipid extract or a mixture of artificial
lipids (PC:PG:CL). Radiolabelled lipid II was used as substrate and PG products were analysed
by HPLC (as in Fig. 5A). The peak numbers relate to the muropeptide structures in Fig. 5D.
The artificial lipid mixture contained DOPC:POPG:TOCL 70:20:10 (molar ratio). Both
samples were assayed in 20 mM Tris/HCI pH 7.5 with 1 mM MgCl..
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Supplementary Figure 4. C55-PP inhibits PBP1B glycosyltransferase (GTase) activity.
(A) TLC analysis of the products of the UppS reaction with C15-PP and C5-PP (lane 1). Lane
2 shows a control with the substrates but no UppS. For C55-PP synthesis, UppS was added at
10 uM along with 2 nmol C15-PP and 20 nmol C5-PP per reaction and incubated at 25°C for
5 h. (B) Continuous fluorescence assay for PBP1B GTase activity in the presence (+Upps/S)
or absence (control) of reactions with UppS and its substrates such as the one shown in (A).
Controls were performed using mock reactions including only UppS (+UppS) or only the
substrates (+S). Moenomycin was added as a control to block PBP1B GTase activity (+moe).
(C) shows the same assays as in (B) but performed in the presence of PgpB. (D) shows the
same assays as in (B) but performed in the presence of PgpB inactive mutant D211E. The final
concentrations of enzymes and substrates in (B-D) were: 0.5 uM PBP1B, 1 uM LpoB, 1 uM
PgpB or PgpB D211E, 3.09 uM UppS, 33.3 uM C15-PP, 333.3 uM C5-PP and 10 uM dansyl-

lipid I1. GTase reactions were performed at 25°C. Each point represents average and variation
of 3 measurements.
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