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The large 180-220 kb invasion plasmid of Shigella and
enteroinvasive Escherichia coli (EIEC) encodes several major
immunogens detected in convalescent sera from monkeys and
humans. These include the gene products of ipaA (70 kDa), ipaB
(62 kDa), ipaC (41 kDa) and ipaD (37 kDa) (1). The four ipa
genes are ordered as ipaBCDA and are located contiguously on

the invasion plasmid (1). We have previously reported the
complete nucleotide sequence of ipaB, C, D and approximately
250 bp of sequence encoding the 5' end of ipaA, within which
is located a Shine Dalgarno (GAGG) sequence (2). Here we

report the complete nucleotide sequence and the predicted amino
acid sequence of S. flexneri 5 ipaA, from the translation initiation

EMBL accession no. X17628

codon to the sequence for the carboxy-terminal amino acid,
obtained by double-stranded DNA sequencing of plasmid clones
overlapping the ipaDA region. The ipaA DNA sequence encodes
a protein of 633 amino acids with a molecular weight of 70 kDa.
The first four amino acids (MHNV) predicted by the ipaA gene

sequence are similar to those seen in the ipaB gene sequence (2).

REFERENCES
1. Buysse,J.M., Stover,C.K., Oaks,E.V., Venkatesan,M.M. and Kopecko,D.J.

(1987) J. Bacteriol. 169, 2561-2569.
2. Venkatesan,M.M., Buysse,J.M. and Kopecko,D.J. (1989) Proc. Natl. Acad.

Sci. USA 85, 9317-9321.

M.TAATGrAAA.. -- ---- --- .- .TX.APCmt'r
M H N V
CrAAAAACAO
L K T PLKTP

N S M N

Q Y S E

L A Q Q

V S S L
AGAGACTA
R D L N

M P D G
GACATAxr
D *N S Y

V T S V
TACMCG

L T T S
AAGTAAIM
N D N S
AGAATG
R N G D
TEP CAa
L Q E K
GATAAAAAC
D K N H

N N T Q A P T

A S V S E K E
_ T~~~~

A Y A K S E I
XlrAATTATAAAAGTAAAT
L I I K D K L

H T S G E A L

K L D D L V D

T V A V F P E

G P T P G A N

H E N P E N D
kCCACACIITATCAG

L P H S I S D

S Q E R S A N
kGTAAATAAA'w=

S D T T K S S

T Y L T R E T

S K D I T K S

AlI YE KA K

F L Y K A T S P S S

NFAT NQKN F A T S F N Q K C

L E F S N V L Y S L

S Q D S A F G P W S

S L G Q K L L N T E

A Q A K L A F D S L

L L R K V L N D I L

E K T S Q P V I H Y

A Q S P T S Q T N D

T V Q T F A N N S A

N S L S R G H R P L

A S L S H R V A S Q

I F E A S K K V T N

T T E H R I N N K L

E V S S A L S K V L

T E Y

L D F

V H Q

A K N

V S S

R N Q

E D IATA2

H I N
t'ATrTA7
L L S
:rr_
L E K

N I Q

I N K
CCOTAA
S L S

K V T
XAAAM
S K I

S E L K
rrm7rTwr7c
L F S S

N G L N

K K L H

F I K N

R K N T

K D S H

N D N R

R N G N

V F N H

N S S T

F N S N

N L I S

NG LNCAAA

D A N I

D D T S

S K
TCA,GG
S G

F E

Q L
UMTAT
N I

I D
U1WIAT
P I

T Y
CTr

S L

T P

T P

T D

L I

R N

A E

I S D I H S

K E D V L R
AAAPYUAGOACrIO
N E K G L Q

R Q N I E H
TCMUCTM%ATTAAAN7
L A E L K L

S K G F G I

Q D G L P T

D N R V F D

L N P Q R A

D N S D G I

P L H P E G

S K V L Q T
TG AGAC
G T K S G- T

Y V T E T N
ALTTACTTDOITIAT
L LT D DI

N N N D I T A E N N N I Y K A A K D V T T S L S K V L K N I N K D

S Q T S

AAGATTATT1CS I Y S

K I V A

R L A L

S N E T

G K L S

P P E D

N R V Y

L V Q K

G S D L

V T S S

D F L S

QE R E

A D T I

S D L K

120

240

360

480

600

720

840

960

1080

1200

1320

1440

1560

1680

1800

1899PATAN.TPA... -. .

IGI3(0r0v

kPiUkRitn

kKrikR:0ri

VnFe:2h17

k17.ki14RVpV

:2.xrp,EV

kck(1;'kiNki

:2.74ixIVc

1712vkc-Nc

2

1M

:A

c

[A

x

Li

11

c

0.

Y

v

1'7

17

1'7

kc

m

1N

:A

rT

ri

k

.Di

0

rt

kn

x

x

x

9- t%% - - - %%% - %%S


