Supplemental Data

Table S1. Sequence analysis of the engineered YgfO mutants

M utant

codon sequence

Replacements at TM8

F259C
L260C
V261C
V262C
G263C
T264C
1265C
Y266C
L267C
L268C
S269C
V270C
L271C
E272C
A273C
V274C
G275C
D276C
D276E(wt)
D276N(wt)
D276Q(wt)
D276G(wt)
D2761(wt)
D276M(wt)
D276H(wt)
D276A(wt)
D276T(wt)
D276V/(wt)

CITT/CATICAG/TGC/ICTGIGTG/GTTIG
CAT/CAG/TTCIGT/GTG/GTT/GGC/ACG
CAT/ICAG/TTCICTGIGT/GTT/GGC/ACG
CAT/CAG/TTL/CTG/GTGIT GT/GGC/ACG
CTG/GTG/GT/TGC/ACG/ATCITATIC
GTG/IGT/GGCTGC/ATTI/TAT/CTGI/C
GTT/GGC/ACGIGC/TAT/CTGICTT/AGC
GTT/GGC/ACG/ATTIGT/CTG/ICTT/IAG
GGC/ACG/ATTITATIGT/CTT/AGC/IGTGI/ICTG
CG/ATTI/TAT/CTGI GC/AGC/IGTGICTG
CG/ATTITAT/CTG/ICTTVGC/IGTG/CTG/G
CTG/ICTT/AQ/TGTICTG/GAA/GCA/GTC
CTT/AGC/GTGIGT/GAA/GCA/GTC

as in Karena & Frillingos, 2009
GTG/CTG/GAATGT/GTT/GGTIGAT/ATC/ACT/GCC
CTG/GAA/GCATGT/GGTIGAT/ATC/IACTIGCC
GAA/GCA/GTTT GT/GAT/ATC/IACT/GCC
GAA/GCA/GTCIG@/TGT/ATCIACC
GAA/GCA/GTT/GGCIGAA/ATC/IACC/IGC
GAA/GCA/GTC/IGGCAAT/ATC/ACCIGC
GAA/GCA/GTT/GGCICAA/ATC/ACC/IGC
GAA/GCA/GTT/GGCIGGT/ATC/IACC
GAA/GCA/GTC/IGGCATT/ATCIACC
GAA/GCA/GTI/GGCIATG/IATC/IACC/GC
GAA/GCA/GTI/GGCICAT/ATC/ACC/GC
GAA/GCA/GTT/GGCIGCA/ATCI/IACTIGC
GAA/GCA/GTT/GGC/ACA/ATC/IACCIGC
GAA/GCA/GTI/GGCIGTT/ATC/IACT/GC

Replacements at the sequence 277-281

1277C
1277L(wt)
T278C
T278N(wt)
T278S(wt)
T278G(wt)
T278A(Wt)
T278Q(wt)
T278V(wt)
A279C
A279S(wt)
A279G(wt)
A279T(wt)
A279V(wt)
A279N(wt)
T280C
T280S(wt)
T280N(wt)

GAA/GCAIGTTIGA/GATITGT/ACC/GCCIAC
GC/GATCTT/ACC/GCI/ACG/GCA/ATG
GTT/GGGBAT/ATCITGT/GCI/ACG/IGCAIATG
GAT/ATCAAC/IGCC/ACG/GCA/ATGIG
GAT/ATCAGC/GCC/ACG/GCAIATG/G
GAT/ATCGGA/GCC/ACG/GCAIATG/G
GAT/ATC/IGCT/GCC/ACG/GCAIATG/G
GAT/ATCCAG/GCC/ACG/GCA/ATGIG
GAT/ATC/IGTC/GCC/ACG/GCAIATG/G
GTC/GGCIGAT/ATC/IACT/TGT/ACG/IGCA/ATG
GAT/ATC/ACCT CC/ACG/GCAIATG
GAT/ATC/ACCGGA/ACG/IGCAIATG
GAT/ATC/ACCIACC/ACGI/IGCA/ATG
GAT/ATC/ACCIGTC/ACG/IGCAIATG
GAT/ATC/ACCIGAC/ACG/GCAIATG
GTT/GGGBAT/ATC/ACT/GCT/TGT/GCA/ATGIG
GAT/ATC/ACT/GCCI CG/GCA/ATG/GTT/TC
GAT/ATC/ACC/IGCCAAC/GCA/ATGI/IGTTITC



T280G(wt)
T280A(Wt)
T280Q(wt)
T280V(wt)
A281C

A281S(wt)
A281G(wt)
A281T(wt)
A281V(wt)
A281N(wt)

GAT/ATC/ACI/GCCIGGA/GCAIATGIGTTITC
GAT/ATC/ACT/GCCIGCA/GCA/ATGI/GTTITC
GAT/ATC/ACT/GCCICAG/GCA/ATG/GTTITC
GAT/ATC/ACI/GCCIGTC/IGCAIATG/GTTITC
GTT/GGCBAT/ATC/IACT/GCC/ACTITGT/ATGIGTTITC
GAT/ATC/ACC/GCT/ACGICA/ATGIGTTI/TC
GAT/ATC/ACCI/GCT/ACGGGA/ATG/IGTT/TC
GAT/ATC/ACC/GCT/ACGACC/ATGIGTTI/TC
GAT/ATC/ACC/GCT/ACGGTC/ATG/IGTT/TC
GAT/ATC/ACC/GCT/ACGAAC/ATG/IGTTI/TC

Quadruple(wt) GAT/ATABECC/ACC/GCG/IACA/ATG/IGTTITC

Replacements at the loop between TM8 and TM9a

M282C
V283C
S284C
R285C
R286C
P287C
1288C
Q289C
G290C
E291C
E292C
Y293C
Q294C
S295C
R296C
L297C
K298C
G299C
G299C(wt)

C/GAT/ATC/IACTIGCA/ACT/IGCAITGT/GTTITCCIC
GCA/ATGITGT/TCT/CGI/CGI/CCC/ATTIC
GCA/ATG/GTTIGT/CGI/CGI/CCC/ATT/C
GCA/ATG/GTT/TCCIGT/CGI/CCC/ATTIC
CA/ATGI/IGTTI/TCCICG/TGT/CCC/ATTICAG
G/GTT/TCC/CE/CGI/TGT/ATTICAG/G
CA/ATG/GTT/TCT/CQ/CGI/CCI/TGT/CAA/GGG/GAAIG
CA/ATG/IGTT/TCTICGI/CGI/CCT/ATT/ITGT/IGGGI/IGAAIG
CCC/ATTICAGIGT/GAA/GAG/TAT/CAG/ITCC
CC/ATTICAG/IGG/TGT/GAGITAT/CAG/TCC
CC/ATTICAGI/IGG/ GAA/ TGT ITATICAG/ITCC
G/IGAA/GAGITGT/CAG/TGT/CGI/CTG/IAAAIG
G/GAA/GAG/TATIGC/TCC/CGI/CTG/IAAAG
GAA/GAG/TAT/CAGI GC/CGG/CTG/AAAIG
GAG/TAT/CAGI/TQ/TGC/ICTG/AAA/IGGC
G/TAT/CAG/TQ/CGI/TGT/AAA/IGGT/GGI/GTG/CTG
G/TAT/CAG/TQ/CGI/TTA/ITGT/GGI/GGC/GTG
CGG/CTG/AAATGTI/GGTI/GTGICTG

as in G299C

Replacements at TM9a

G300C
V301C
L302C
A303C
D304C
G305C
G305A(Wt)
G305P(wt)
L306C
V307C
S308C
V309C
1310C
A311C
S312C
A313C
V314C

CTG/AAA/GGCTIGT/GTTI/CTGIGCA/IG
G/AAA/IGGC/GQ/TGT/CTI/GCA/GATIG
CIGGC/GT/TGT/GCA/GAT/IGGTICTG
GGC/GTG/CT/TGT/GAT/GGTICTG

as in Karena & Frillingos, 2009
G/ICTG/GCA/GATIGT/CTG/GTT/TCTIG
CTG/IGCA/GATGCT/CTG/GTTITCT/G
CTG/IGCA/GATCCT/CTG/GTTITCTIG
CTG/GCA/GAT/IG&/TGT/GTTI/TCTIG
GAT/GGT/CTGIGT/TCC/GTT/ATC/GC
GGT/CTG/GTMGT/GTT/ATC/GCCI/TC
CTG/GTT/ITCTIGT/ATC/GCC/TCC/G
GTT/TCT/GTTIGT/GCC/TCC/GCTIG
CT/IGTT/ATCIGT/TCC/GCT/IGTCI/IGG
GTT/ATC/IGC/TGT/GCT/IGTCI/IGGT/TC
GTT/ATC/GCCI/TQ/TGT/GTC/IGGT/TC
GCC/TCC/GCITGT/IGGT/TCA/TTA/C

Replacements at TM9b

T342C
1343C

GT/TAT/IGTC/IGG/CGA/TGT/ATC/IGCG/IGTA/ATG
GGG/CGA/AQ/TGT/GCGIGTAIATG



A344C GG/CGA/ACC/ATCIGT/GTA/ATGICTG

V345C CGA/ACC/ATC/IG@/TGT/ATGICTG/GTT/IATC
M346C CGA/ACC/ATCIGQ/GTA/ITGT/CTG/GTT/ATC
L347C GCG/GTA/ATGIGT/GTT/ATCICTCIGG
V348C CG/GTA/ATGICTGIGT/ATCICTC/IGGC

1349C G/ICTG/GTTTGT/CTI/GGC/TTA/TTTICCG
L350C GICTG/GTT/ATCTGT/GGC/TTA/ITTT/ICCG

L350I(wt) GICTGIGTT/ATCATC/IGGC/TTA/ITTTICCG
L350V(wt) GICTG/GTT/ATC/IGTT/IGGC/TTA/TTT/ICCG
G351C GTT/ATCICTCIGT/TTG/TTC/CCG/ATG/ATTIGG
G351P(wt) G/IGTT/ATCICTQLCC/TTA/TTTICCG

G351A(wt) GIGTT/ATC/ICTCGCG/TTA/TTT/ICCG

L352C GTT/ATC/ICTC/IGGOIGT/TTT/ICCG/ATG
F353C CTC/GGC/TTAIGT/CCI/ATG/ATTIGGC
P354C CTC/GGC/TTAITG/TGC/ATG/ATTIGGC

P354G(wt) CTC/GGC/TTAITTTGGC/ATG/ATTIGGC

DNA sequences are presented in thes3" order with the mutated codonshaldface and base changes
introduced outside the mutated codoruiderlined boldface; mutants made in the wild-type background
are indicated by (wt); single-Cys mutants madéne@-less background are indicated by the lackvdf (
Mutants were constructed in the biotin-acceptor @ioniBAD)-tagged background. For mutants A273C,
V274C, G275C, T278C, A279C, T280C and A281C, we leygal one-stage PCR mutagenesis using a
native EcoRV restriction site of YgfO (indicateditalics), followed by transfer of the PCR product to
vector plasmid by BamHI-EcoRV or EcoRV-Apal redioa fragment replacement; for all other mutants,
we used two-stage PCR mutagenesis and the seay@RCR product was transferred to vector plasmid
by BamHI-Apal restriction fragment replacement. Tdwtire coding sequence of all constructs was
verified by dsDNA sequencing. Quadruple(wt) denotesant T278/A279T/T280A/A281T (wt).
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