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SI Text

Construction of E. coli KTA2(DE3) and KT60. KTA2 (JE5506
AlolA::kan) harboring pKTO011 (lol4 temperature-sensitive rep-
licon) was constructed like KT6 (JE5506 AlolB::kan pKT021)
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n 1. TanakaK, Narita S, Matsuyama S, Tokuda H (2001) Deletion of /o/B, encoding an outer
membrane lipoprotein, is lethal for Escherichia coli and causes accumulation of
lipoprotein localization intermediates in the periplasm. J Bacteriol 183:6538-6542.
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(1), and then lysogenized with lambda DE3, using a kit (Nova-
gen) to construct KTA2(DE3). KT60 (JE5506 AlolB::kan) is a
strain that was derived from KT6 by curing pKT021 and always
harbored a plasmid carrying a functional LolB derivative.

2. Osborn MJ, Munson R (1974) Separation of the inner (cytoplasmic) and outer mem-
branes of gram-negative bacteria. Methods Enzymol 62:642-653.
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Fig. S1. LolA and mLolB derivatives containing pBPA are functional. (A) KTA2(DE3) cells harboring pKT011, which was constructed by inserting the /o/A gene
into pMAN997 (1) carrying a temperature-sensitive replicon, were transformed with pSS1-Xamber and pSup-BpaRS-6TRN(D286R). (B) KT60(DE3) cells harboring
pNAS021, which was constructed by inserting the spc gene into bla of pKT021 carrying a temperature-sensitive replicon and /o/B, were transformed with
pSS24-Xamber and pSup-BpaRS-6TRN(D286R). The cells were grown on LB broth containing 10 uM IPTG with (closed symbols) or without (open symbols) 1 mM
pBPA at42 °Cto delete the temperature-sensitive plasmids for the indicated times by inoculating portions of the cultures into fresh medium. The results obtained
with LolA derivatives (A) having amber mutations at Q33 (squares) and E144 (triangles), and those with mLolB derivatives (B) having amber mutations at 140
(squares) and E138 (triangles) are shown. Essentially the same pBPA-dependent growth was obtained with other derivatives except LolA derivatives having amber
codons at the 193 and Q180 positions. The former could not grow, and the latter, lacking only three residues, grew in the presence and absence of pBPA. As a
control, growth with wild-type LolA (A) and mLolB (B) is also shown (circles).
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Fig. S2.  Expression of amber mutants of LolA and mLolIB in the presence and absence of pBPA. BL21(DE3) cells harboring pSup-BpaRS-6TRN(D286R) and

pSS1-Xamber encoding a LolA derivative (A), which had amber mutations in place of the indicated residues, or pSS24-Xamber encoding a mLolB derivative (B),
which had amber mutations in place of the indicated residues, were grown at 37 °C on LB broth with or without 1 mM pBPA. The expression of LolA-FLAG and
mLolB-Hise derivatives was induced by the addition of 10 uM IPTG for 2 h at the mid-log phase of growth and analyzed by SDS/PAGE and immunoblotting with
anti-LolA and anti-LolIB antibodies, respectively. Two bands were detected with derivatives having an amber mutation in the C-terminal region. Faster migrating

bands represent truncated derivatives, whose translation was terminated at the amber codon and thereby they lacked FLAG-tag (A) or Hisg-tag (B), too. Slower
migrating bands represent derivatives having pBPA incorporated into the amber codon.
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Fig.$3. Confirmation of cross-linked products generated from LolA and mLolB. Cells expressing wild-type (WT) LolA-FLAG or the LolA-FLAG derivative having
pPBPA in place of Q33 and mLolB-Hisg were UV-irradiated and converted into spheroplasts, as reported (2). Periplasmic fractions were obtained as spheroplast
supernatants and adsorbed to a TALON affinity column. The column was then washed with 50 mM Tris-HCI (pH 7.5) containing 300 mM Nacl, followed by elution
with 50 mM Tris-HCl (pH 7.5) containing 300 mM NaCl supplemented with imidazole. Each fraction was analyzed by SDS/PAGE and immunoblotting with anti-LolA
and -LolB antibodies. i, input sample; u, unbound fraction; w, washing fraction; e1, eluate with 50 mM imidazole; e2, eluate with 100 mM imidzole.
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Fig.S4. ChargedistributioninLolAand mLolB molecules. The LolA (A) and mLolB (B) molecules are each shown as a ribbon model. Positive and negative residues
are shown as red and yellow stick models, respectively. The structural information on LolA (11WL) and mLolIB (1IWM) was obtained from the RCSB protein data
bank (http:/pdb.protein.osaka-u.ac.jp/pdb/), and visualized with PyMOL ver.0.98 (http://pymol.sourceforge.net/index.php).
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using GENETYX ver. 6 (GENETYX). These sequences were found to be 18.8% identical. Identical residues are indicated in red.
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VAVGVMLGID
-FFWOQTGQD

ASQFTPMG-
EMIGKLTGMP

EPLKVDSLSQ
VYGGYDTKTOQ

Sequence alignment of LolB and the periplasmic region of LolC. The sequence of the 159-K264 region of LolC was compared with the sequence of LolB
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Table S1. Construction of pSS24 encoding mLolB-Hisg

Primer Sequence (5'-3')
pSS24-F CATGCCATGGCCTCCGTTACCACGCCCAAAGGTCCT
pSS24-R CCGCTCGAGTTTCACTATCCAGTTATCCATTTT

Bold letters indicate restriction sites. F, forward; R, reverse.
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Table S2. Amber mutants of LolA

Mutated
residue Primer Sequence (5'-3')
F20 F AGCTTCCACGCCAGCTAGACACAAAAAGTGACT
R AGTCACTTTTTGTGTCTAGCTGGCGTGGAAGCT
V24 F AGCTTCACACAAAAATAGACTGACGGTAGCGGC
R GCCGCTACCGTCAGTCTATTTTTGTGTGAAGCT
Q33 F AGCGGCGCGGCGGTGTAGGAAGGTCAGGGCGAT
R ATCGCCCTGACCTTCCTACACCGCCGCGCCGCT
W40 F GGTCAGGGCGATCTGTAGGTGAAACGTCCAAAC
R GTTTGGACGTTTCACCTACAGATCGCCCTGACC
R43 F GATCTGTGGGTGAAATAGCCAAACTTATTCAAC
R GTTGAATAAGTTTGGCTATTTCACCCACAGATC
D55 F CATATGACACAACCTTAGGAAAGCATTCTGGTT
R AACCAGAATGCTTTCCTAAGGTTGTGTCATATG
L59 F CCTGATGAAAGCATTTAGGTTTCTGACGGTAAA
R TTTACCGTCAGAAACCTAAATGCTTTCATCAGG
K64 F CTGGTTTCTGACGGTTAGACACTGTGGTTCTAT
R ATAGAACCACAGTGTCTAACCGTCAGAAACCAG
W67 F GACGGTAAAACACTGTAGTTCTATAACCCGTTC
R GAACGGGTTATAGAACTACAGTGTTTTACCGTC
F72 F TGGTTCTATAACCCGTAGGTTGAGCAAGCTACG
R CGTAGCTTGCTCAACCTACGGGTTATAGAACCA
F90 F ACCGGTAATACGCCGTAGATGCTGATTGCCCGC
R GCGGGCAATCAGCATCTACGGCGTATTACCGGT
193 F ACGCCGTTTATGCTGTAGGCCCGCAACCAGTCC
R GGACTGGTTGCGGGCCTACAGCATAAACGGCGT
S99 F GCCCGCAACCAGTCCTAGGACTGGCAGCAGTAC
R GTACTGCTGCCAGTCCTAGGACTGGTTGCGGGC
V114 F AATGGCGATGACTTTTAGCTGACGCCGAAAGCC
R GGCTTTCGGCGTCAGCTAAAAGTCATCGCCATT
K118 F TTTGTCCTGACGCCGTAGGCCAGCAATGGCAAT
R ATTGCCATTGCTGGCCTACGGCGTCAGGACAAA
F127 F GGCAATCTGAAGCAGTAGACCATTAACGTGGGA
R TCCCACGTTAATGGTCTACTGCTTCAGATTGCC
R133 F ACCATTAACGTGGGATAGGATGGCACAATCCAT
R ATGGATTGTGCCATCCTATCCCACGTTAATGGT
E144 F CAGTTTAGCGCGGTGTAGCAGGACGATCAGCGC
R GCGCTGATCGTCCTGCTACACCGCGCTAAACTG
R149 F GAGCAGGACGATCAGTAGAGCAGTTATCAACTG
R CAGTTGATAACTGCTCTACTGATCGTCCTGCTC
K155 F AGCAGTTATCAACTGTAGTCCCAGCAAAATGGG
R CCCATTTTGCTGGGACTACAGTTGATAACTGCT
A165 F GGGGCTGTGGATGCATAGAAATTTACCTTCACC
R GGTGAAGGTAAATTTCTATGCATCCACAGCCCC
Q173 F ACCTTCACCCCGCCGTAGGGCGTCACGGTAGAT
R ATCTACCGTGACGCCCTACGGCGGGGTGAAGGT
T176 F CCGCCGCAAGGCGTCTAGGTAGATGATCAACGT
R ACGTTGATCATCTACCTAGACGCCTTGCGGCGG
Q180 F GTCACGGTAGATGATTAGCGTAAGCTCGAGGAC

R

GTCCTCGAGCTTACGCTAATCATCTACCGTGAC

The amber codon replaced the codons in bold letters. F, forward; R, reverse.
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Table S3. Amber mutants of mLolB

Mutated
residue

Primer

Sequence (5'-3")

S12

Q22

Q32

G35

Y39

140

D42

K45

V46

R49

W52

T65

E74

N76

V85

D86

R91

R115

E138

N144

W148

Y152

Q174

R175

L178
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AAAGGTCCTGGCAAATAGCCGGATTCGCCACAA
TTGTGGCGAATCCGGCTATTTGCCAGGACCTTT
CAATGGCGTCAGCATTAGCAAGACGTGCGCAAT
ATTGCGCACGTCTTGCTAATGCTGACGCCATTG
AATCTTAATCAGTATTAGACTCGCGGCGCGTTC
GAACGCGCCGCGAGTCTAATACTGATTAAGATT
CAGTATCAGACTCGCTAGGCGTTCGCTTATATT
AATATAAGCGAACGCCTAGCGAGTCTGATACTG
CGCGGCGCGTTCGCTTAGATTTCTGACCAACAA
TTGTTGGTCAGAAATCTAAGCGAACGCGCCGCG
GGCGCGTTCGCTTATTAGTCTGACCAACAAAAA
TTTTTGTTGGTCAGACTAATAAGCGAACGCGCC
TTCGCTTATATTTCTTAGCAACAAAAAGTGTAC
GTACACTTTTTGTTGCTAAGAAATATAAGCGAA
ATTTCTGACCAACAATAGGTGTACGCCCGCTTT
AAAGCGGGCGTACACCTATTGTTGGTCAGAAAT
TCTGACCAACAAAAATAGTACGCCCGCTTTTTC
GAAAAAGCGGGCGTACTATTTTTGTTGGTCAGA
CAAAAAGTGTACGCCTAGTTTTTCTGGCAGCAA
TTGCTGCCAGAAAAACTAGGCGTACACTTTTTG
TACGCCCGCTTTTTCTAGCAGCAAACCGGCCAG
CTGGCCGGTTTGCTGCTAGAAAAAGCGGGCGTA
TACCGTCTGCTGCTCTAGAACCCATTGGGCAGC
GCTGCCCAATGGGTTCTAGAGCAGCAGACGGTA
GGCAGCACGGAACTGTAGCTGAATGCTCAACCG
CGGTTGAGCATTCAGCTACAGTTCCGTGCTGCC
ACGGAACTGGAGCTGTAGGCTCAACCGGGTAAC
GTTACCCGGTTGAGCCTACAGCTCCAGTTCCGT
GGTAACGTGCAGTTATAGGACAATAAAGGTCAG
CTGACCTTTATTGTCCTATAACTGCACGTTACC
AACGTGCAGTTAGTCTAGAATAAAGGTCAGCGT
ACGCTGACCTTTATTCTAGACTAACTGCACGTT
GACAATAAAGGTCAGTAGTATACCGCCGATGAC
GTCATCGGCGGTATACTACTGACCTTTATTGTC
CCGCTCAACAGCTTGTAGCAGTGGATTTTAGGT
ACCTAAAATCCACTGCTACAAGCTGTTGAGCGG
CAGTACCGCCTGAGCTAGATTACCTACAGCCAG
CTGGCTGTAGGTAATCTAGCTCAGGCGGTACTG
ATTACCTACAGCCAGTAGGGCAAAAACTGGAAG
CTTCCAGTTTTTGCCCTACTGGCTGTAGGTAAT
CAGAATGGCAAAAACTAGAAGGTTGTTTATGGT
ACCATAAACAACCTTCTAGTTTTTGCCATTCTG
AACTGGAAGGTTGTTTAGGGTGGTTATGACACC
GGTGTCATAACCACCCTAAACAACCTTCCAGTT
CTCACCGACGGTGGTTAGCGCATCAAGTTAAAA
TTTTAACTTGATGCGCTAACCACCGTCGGTGAG
ACCGACGGTGGTCAATAGATCAAGTTAAAAATG
CATTTTTAACTTGATCTATTGACCACCGTCGGT
GGTCAACGCATCAAGTAGAAAATGGATAACTGG
CCAGTTATCCATTTTCTACTTGATGCGTTGACC

The amber codon replaced the codons in bold letters. F, forward; R, reverse.
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