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Erratum

The secD locus of E.coli codes for two membrane proteins required for protein export
by C.Gardel, K.Johnson, A.Jacq and J.Beckwith

The EMBO Journal, 9, 3209—3216, 1990.

In the above paper, part of the sequence in Figure 3 was obscured due to a printing fault. The whole sequence is reprinted below.

GATCTTTGATGAGTGTACGCCGTATCCTGCTGACTGGGATTACGCAAAACGCTCCATQQAQATGTCTCTGCGTTGGGCGAACGTAGCCGT 90
G E R S R
ORF1
GAGCGTTTTGACAGTCTCGGAAACAAAAATGCGCTGTTTGGTATCATCCAGGGCAGCGTTTACGAAGATTTACGTGATATTTCTGTTAAA 180
ERFD S LGN KNATLTFGI I 0 G SV Y EDTULRDTI SV K
GGTCTGGTAGATATCGGTTTTGATCGGTACGCTGTCGGCGGTCTGGCTGTGGGTGAGCCGAAAGCAGATATGCACCGCATTCTGGAGCAT 270
G L VDTIGTFDT RYA AVGG LA v ¢ E P K A DMUHR I L EH
GTATGCCCGCAAATTCCGGCAGACAAACCGCGTTACCTGATGGGCGTTGGTAAACCAGAAGACCTGGTTGAAGGCGTACGTCGTGGTATC 360
v cPo I P ADTEKT PR RYTLMGUV G K P E DLV EGV RRGI
GATATGTTTGACTCGTAATGCCAACCCCCCAACGCCCGAATGGTCATTTGTTCGTGACCGATGGCGTGGTGAAAATCCGCAATGCGAAGT 450
D M F DS *M P TP QR P NGH L FV TDGUV V K I RNAKY
ORF2
ATAAGAGCGATACTGGCCCACTCGATCCTGAGTGTGATTGCTACACCTGTCGCAATTATTCACGCGCTTACTTGCATCATCTTGACCGTT 540
K s b T GUPULDU PETCTDTCYTC R N Y S R A Y L HH L DRC
GCAACGAAATATTAGGCGCGCGACTCAACACCATTCATAACCTTCGTTACTACCAGCGTTTGATGGCGGGTTTACGCAAGGCTATTGAAG 630
N E I L G A R LN T I HNTILRY Y Q R L M AGLURKATITEE
AGGGTAAATTAGAGAGCTTCGTAACTGATTTTTACCAGCGTCAGGGGCGAGAAGTACCACCTTTGAACGTTGATTAATATTAATAATQAG 720
G K L E S F V T DF Y QR QGR E V P P L N V D *
QGAAATTTAATGAGCTTTTTTATTTCTGATGCGGTAGCGGCAACGGGTGCACCGGCGCAAGGTAGCCCGATGTCTTTGATTTTGATGCTG 810
M s F F I S DAV AATTGAZPAZQG s P M s L I L ML
ORF3
GTGGTATTCGGTCTGATTTTCTATTTCATGATCCTGCGTCCACAGCAGAAGCGCACCAAAGAACACAAAAAGCTGATGGACTCCATTGCC 900

vV VvV FGTULTITFJYTFMTITLZ RTPOQOZKTRT K E H K K L M D s I A

AAAGGTGATGAAGTTCTGACGAACGGTGGCCTGGTTGGTCGCGTAACCAAAGTAGCGGAAAACGGCTACATTCGTATCGCGCTGAATGAC 990
K 6 D EV LTNGGTULUV GRV T KV A E NG Y I R I A L N D

ACCACTGAAGTAGTTATTAAACGTGACTTCGTAGCTGCCGTCCTGCCGAAAGGCACCATGAAGGCGCTGTAATTAAAATTTTTCCCTAAQ 1080
T T EV V I KR DF VA AV L P KG T M K A L *

QQAATTGCCGTGTTAAACCGTTATCCTTTGTGGAAGTACGTCATGCTGATCGTGGTGATTGTCATCGGTCTGCTGTATGCGCTTCCCAAC 1170
M L N R Y P L WI K YV MILTIUVYV 1 v I 6L L Y A L P N
secD
CTGTTTGGTGAGGATCCGGCTGTTCAGATCACTGGTGCGCGCGGAGTCGCCGCCAGTGAGCAAACGCTGATCCAGGTCCAGAAAACGTTA 1260
L F G EDU&PA AV QI TG ARG vV AAS EQTULTIOQV QXK TL

CAAGAAGAAAAAATAACTGCTAAGTCTGTGGCACTGGAAGAGGGCGCTATTCTTGCGCGCTCCGACTCCACTGACACCCAGTTGCGCGCT 1350
Q E E K I T A K S V A LEEG A I L ARSUDSTODTOQOLRA

CGTGAAGCATTAATGGGCGTTATGGGTGACAAATACGTCGTGGCGCTTAACCTTGCCCCGGCAACGCCGCGCTGGCTGGCAGCTATTCAC 1440
R EALMGV M GDK YV VALNTLATFP AT P R W L A A I H

GCTGAGCCGATGAAGCTCGGCCTTGACCTGCGTGGCGGCGTTCACTTCCTGATGGAAGTGGATATGGACACCGCGCTTGGCAAACTCCAG 1530
A E PMIKTLGULODTLRGS GV HF L MEWV D M DT ATLG K L Q

GAACAAAATATCGATAGCCTAGCCAGTGACCTGCGCGAAAAGGGCATCCCGTATACCACTGTTCGTAAAGAAAACAACTACGGCCTGAGC 1620
E Q N I DS L A SDULRTEKTGTIP Yy T T V R K E N N Y G L §

ATCACTTTCCGCGATGCTAAAGCTCGTGATGAAGCCATTGCGTATCTGAGCAAGCGCCATCCGGACCTGGTGATTAGCAGCCAGGGCAGC 1710
1 T F R DA KA AU RUDEA ATIAZYTLSK R HPDULUV IS S QG S

AACCAGCTGCGTGCGGTAATGAGCGATGCTCGTCTGAGTGAAGCGCGTGAATATGCGGTGCAGCAGAACATTAATATCCTGCGTAACCGT 1800
N O L R AV MSDARTILSE AR E Y AV Q Q N I N I L R NR

GTAAACCAACTTGGCGTGGCGGAGCCGGTGGTTCAGCGTCAGGGTGCTGACCGTATCGTTGTTGAACTGCCAGGTATTCAGCACACTGCG 1890
vV NQ L GV AEZ PV VQRZOQGATD R I VVELZ®PGTI QDTA

CGTGCGAAAGAGATTCTGGGTGCGACGGCAACGCTGGAATTCCGTCTGGTAAACACCAACGTTGACCAGGCCGCTGCGGCATCCGGTCGC 1980
R A K E I L GATATULETFRILUV N T N VD QA AA AR AS G R

GTACCGGGCGACTCTGAAGTGAAACAGACCCGCGAAGGTCAGCCAGTTGTGCTGTACAAACGCGTAATTCTGACCGGTGACCATATCACC 2070
vV P G DS E V KQTREGOQP VYV L Y K RV I L T G D H I T

GACTCCACTTCCAGCCAGGACGAATACAACCAACCGCAGGTTAACATCTCGCTCGATAGCGCTGGTGGTAACATCATGTCTAACTTCACT 2160
D S T S S @ DE Y NQP QV NTIT S LD s A G G N I M S N F T

AAGGACAACATCGGCAAACCGATGGCAACCCTGTTTGTGGAGTACAAAGACAGCGGTAAGAAAGATGCAAATGGTCGTGCGGTTCTGGTG 2250
K D N I G K P M A T L F V E Y KD S G K K D AN G R A V L V

AAACAGGAAGAGGTGATTAACATCGCCAACATCCAGTCTCGTCTGGGTAACAGCTTCCGTATCACCGGCATCAACAACCCGAACGAAGCC 2340
K Q E E V I N I A NI QS R L G NS F R I TG I NNPNE A

CGTCAGCTGTCACTGCTGCTGCGTGCCGGTGCGTTGATCGCGCCGATTCAGATTGTTGAAGAACGTACCATTGGCCCAACCCTGGGTATG 2430
R Q L s L L L RAGATLTIATP 1 ¢ I VEERTTIGPTTLG M

CAGAACATTGAACAGGGGCTGGAGGCTTGCCTTGCCGGTCTGCTGGTTTCTATTCTGTTCATGATCATCTTCTATAAGAAGTTTGGTCTG 2520
Q N I E Q G L EACLAG L LV S I L F MTIIFYXKTFGL
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ATTGCGACCAGTGCTCTGATTGCCAACTTGATCTTAATCGTCGGCATTATGTCGCTGTTGCCAGGCGCAACGCTGAGTATGCCAGGTATC 2610
I A TS AULIANULTIULTIUVGIMSTLILPGATIULSMUPGII

GCGGGTATCGTCTTAACCCTTGCGGTGGCGGTCGATGCGAACGTACTGATCAACGAACGTATTAAAGAAGAGTTGAGCAACGGACGTACT 2700
A G I VL TLAV AV DA ANUVILTINIET RTIIKIETETLSNGTR RT

GTTCAACAGGCAATTGATGAAGGTTATCGTGGCGCATTCAGTTCTATCTTCGATGCGAACATCACCACGCTGATTAAAGTCATCATCCTG 2790
VvV Q QA I DEGYRGA AT F S SsS I FDANTITTTULTIIKUVTITITL

TACGCAGTGGGTACCGGGGCAATTAAAGGGTTCGCGATTACTACCGGTATCGGTGTGGCGACGTCGATGTTTACCGCGATTGTCGGTACG 2880
Y AV GG T GAI KGFATITTSGTIGVATSMFTA ATIUVGT

CGTGCCATCGTAAACCTGCTATATGGCGGCAAGCGCGTCAAGAAGCTGTCAATCTGAGGAGTGCGATGTGGCACAGGAATATACTGTTGA 2970
R A I V NL L Y G G KR V K KL s I * M A Q E Y T V E

secF
ACAACTAAACCACGGCCGTAAAGTCTATGACTTTATGCGCTGGGACTACTGGGCTTTCGGCATCTCTGGTCTGCTGTTAATCGCTGCTAT 3060
Q L NH GR K VYD F MR RWDYWATFS GTISGUL L L I A AI

CGTTATTATGGGCGTGCGCGGCTTTAACTGGGGGCTGGATTTCACCGGTGGTACGGTTATTGAAATTACGCTCGAAAAACCGGCTGAAAT 3150
v i MGV RGFNWGUL DV FTGGTVIETITTULEIZKU?PATETI

TGACGTAATGCGTGATGCATTGCAAAAAGCCGGTTTTGAAGAGCCGATGCTGCAAAACTTTGGTAGCAGCCATGACATCATGGTCCGTAT 3240
D VM RDALOQIKAGT FETEUPMTLOQNTFGS S HDTIMVRWM

GCCGCCTGCTGAAGGCGAAACCGGCGGTCAGGTGTTGGGCAGCCAGGTTCTGAAGGTGATTAACGAATCCACCAATCAGAATGCAGCAGT 3330
P P AEGETS GG QV LGS VLKV VINESTNZ QNAA-AWV

GAAGCGTATTGAGTTCGTCGGTCCGAGCGTGGGGGCAGACCTTGCGCAAACCGGTGCGATGGCGTTGATGGCAGCGCTGCTGTCTATCCT 3420
K R I EF V G P S V GADILAQTSGA AMATLMAATLTULSsS I L

CGTGTACGTAGGTTTCCGCTTTGAGTGGCGACTGGCGGCAGGGGTGGTTATTGCGCTGGCGCACGACGTTATCATTACGCTGGGTATTTT 3510
VY V GF RVFEW RILAAGUV YV I ALAMHDUVITITIULSGTIL

GTCGTTATTCCATATCGAGATTGACCTGACCATTGTGGCATCGTTGATGTCGGTTATCGGTTACTCGCTTAACGACAGTATCGTGGTATC 3600
S L FH I EIDULTTIVASLMSUVIGY S LNDSTIVVS

GGACCGTATTCGTGAAAACTTCCGCAAGATCCGTCGCGGTACGCCTTACGAAATCTTTAACGTGTCCTTGACCCAGACGCTGCACCGTAC 3690
D RIRENTFRIKTIRRGTU®PYZ ETIT FNVSLTUGQTTULHRT

CTTGATCACATCCGGTACTACCTTGATGGTTATCCTGATGCTGTACCTCTTCGGTGGTCCGGTACTGGAAGGCTTCTCGCTGACCATGCT 3780
L I TsSs G TTULMVIULMILYULVFSGSGZ?PUVLESGT FSULTMIL

TATCGGTGTTTCCATCGGTACTGCATCTTCCATCTATGTGGCATCTGCGTTGGCTCTGAAACTGGGTATGAAGCGCGAACACATGTTGCA 3860
I GV s I GT A S S I Y VA SALALIKTILSGME KT REUHMTLDQ

GCAGAAAGTGGAAAAAGAAGGGGCGGATCAGCCGTCAATTCTGCCGTAATCAAGTTCCCGTTGATGTTGAAAATCCCGGTCAGAAGATCG 3950
Q K V E K E G A D Q&P s I L P *

GGATTTTTTTTGATGTATGGAGATTGCGAAAATCCCCGCATCTTGGGAAACTGCGCGTAACCCTACATTTCATCCAGGTAACTTTTCATG 4040
M
' ORF6
GCTATCATCCCAAAAAACTATGCGCGGTTAGAAAGCGGCTATCGCGAAAAAGCATTAAAAATCTATCCGTGGGTCTGCGGTCGCTGTTCC 4130
A I I P KN Y ARULES G Y REI KA ATLI KTIYUPWUVCGURCS

CGCGAGTTTGTTTATTCCAACCTGCGTGAACTTACCGTTCACCACATTGATCACGACCATACCAATAACCCGGAAGATGGCAGTAACTGG 4220
R E F VY s N L REULTV HUHTIUDU HUDU HTNNUPEUDSGS NW

GAATTGTTGTGTCTCTATTGCCACGATCATGAGCATTCGAAATATACCGAAGCGGATCAGTATGGTACGACCGTTATCGCAGGGGAAGAT 4310
E L L C L Y CHDHEU HS K Y TEADOGQYGTTV I AGED

GCGCAGAAAGATGTCGGTGAAGCGAAGTACAACCCATTCGCTGACCTGAAAGGATGATGAACAAGAAGAAGTGATTAAAACGTAAAATTG 4400
A Q K DV G E A K Y NPV FADTL K G *

CCTGATCGCTACGCTTATCAGGCCT 4435

Fig. 3. DNA sequence of the 4.4 kb region encoding the secD operon. The deduced amino acid sequences of the open reading frames are
presented below the DNA sequence. Termination codons are indicated by an asterisk, potential ribosome binding sites are underlined, and a
potential transcriptional terminator for the secD operon is overlined.
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