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-Nosocomial pathogen

-Resistant to most antibiotics

Atypical SOS response

DNA damaging agents
cinetobacter baumanniiA

-Gram-negative bacterium



Global DNA damage response

Repair of DNA lesions

Cell survival

he bacterial SOS system in E. coli T
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•RecA forms a filament around these ssDNA regions becoming activated

•DNA damage blocks DNA replication

he bacterial SOS system in E. coli T

Based on Little et al. Proc Natl Acad Sci U S A. 1980;77(6):3225-9.
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he bacterial SOS system in E. coliT
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Based on Little et al. Proc Natl Acad Sci U S A. 1980;77(6):3225-9.



DNA damaging agents
cinetobacter spp.A

- In Acinetobacter spp. no LexA homolog has been identified

- None of the promoters of genes of Acinetobacter spp. contain a
known SOS sequence

- There is no damage-induced mutagenesis, with the remarkable
exception of the opportunistic pathogens Acinetobacter
baumannii, Acinetobacter ursingii, and Acinetobacter beijerinckii



I. Construction and characterization of a recA knock-out mutant of
A. baumannii

II. Analysis of the transcriptional response of A. baumannii to DNA-
damaging agents

III. Analysis of the DNA damage-induced mutagenesis in A.
baumannii

bjectivesO



Characterization of a recA knockout
mutant of A. baumannii

bjective IO
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NA damaging agentsD
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irulence in vitro (macrophages)V

Survival of the indicated strains of A. baumannii after 1-h incubation with 
macrophages (Cell line Raw 264.7).



ICR (CD1) female mice (Harlan Interfauna Ibérica, Barcelona, Spain)
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DNA damaging agents
ntimicrobial susceptibilitiesA



bjective IIO

Analysis of the transcriptional 
response of A. baumannii to 
DNA-damaging agents
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Transcriptional response to MMC 



bjective IIIO

Analysis of the DNA damage-
induced mutagenesis in A.
baumannii



The induction of genes encoding error prone DNA 
polymerases causes an increase of the mutation rate

umuDC
(DNA pol V)

dinA
(DNA pol II)

dinB
(DNA pol IV)

DNA damaging agents
NA damage-induced 

mutagenesis in E. coli
D

Rangarajan et al. 1999. Proc Natl Acad Sci USA. 96:9224–9229.



umuDC
(DNA pol V)

dinA
(DNA pol II)

dinB
(DNA pol IV)

umuDC
(DNA pol V)

umuDAb

DNA damaging agents
NA damage-induced 

mutagenesis in A. baumannii
D ?
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ranscriptional response to MMC T



muDAbU
-Is present in practically all Acinetobacter spp.

-Encodes an extra N-terminus region



UmuDAb

M        1        2        3        4         5

31 kDa

24 kDa

UmuDAb

M        1        2        3        4         5

31 kDa

24 kDa

M     - +     P

(  ̴23 kDa)

urification of UmuDAbP



muDAb specifically binds to its 
promoter region

U



282 bp

ddrR                                           umuDAb

A1S_1387 A1S_1390
(oxidoreductase)                                                                                                  (hypothetical protein)

A1S_1388 A1S_1389

TTCGCATGTCTCCATACCAAAAACTGAATCTAACTCATATTTA
AGTGTTCAGAATTTCATTGATAAAAATCAAAACAGTCAGTAA
TAAGAACTATTTCACAATAGGTTTTGATTCTCTTCAAATTACC
ATTTCCGTTTTAACATCCCTGTTAAAAGCAAAATGGATTAAA
ATCTGATCATGAAATTTATTGTTATGCAAAAAAAATATTTCGT
CAACTTGAAAATGTAACTTTTTCAAGTTACATTGTTTGTGTA
GGATTTGAACGGTGAAATGGAGGCGAT

he promoter region of umuDAbT



282 bp

ddrR                                           umuDAb

A1S_1387 A1S_1390
(oxidoreductase)                                                                                                  (hypothetical protein)

A1S_1388 A1S_1389

TTCGCATGTCTCCATACCAAAAACTGAATCTAACTCATATTTA
AGTGTTCAGAATTTCATTGATAAAAATCAAAACAGTCAGTA
ATAAGAACTATTTCACAATAGGTTTTGATTCTCTTCAAATTAC
CATTTCCGTTTTAACATCCCTGTTAAAAGCAAAATGGATTAA
AATCTGATCATGAAATTTATTGTTATGCAAAAAAAATATTTCG

TCAACTTGAAAATGTAACTTTTTCAAGTTA

CATTGTTTGTGTAGGATTTGAACGGTGAAATGGAGGCGAT

he promoter region of umuDAbT



TAACTTGAAAAAGTTACATTTTCAAGTTG

(1)GCAC                      (3) CGCG                           (5)CGCG                      (7)GTCT
(2)GGTC                          (4)TGCCA                       (6)GACC

- +   1    2   3   4    5   6   7

CAACTTGAAAATGTAACTTTTTCAAGTTA

(1)AGAC                   (3)CGCG                      (5)CGCG                    (7)GTGC

(2)GGTC                   (4)TGGCA                      (6)GACC                   

muDAb specifically binds to its 
promoter region

U



TTGA    AAAT    GT AAC    TTTT    TCAA

- +          +C      +CC    +CCC

muDAb specifically binds to its 
promoter region

U



CONSENSUS:       TTGA NNNN GTNAC NNNN TCAA

Gene p-value Sequence

A1S_2008 (umuC) 1.43X10-14

A1S_2015 (umuC) 2.75X10-14

A1S_1174 (umuD) 3.22X10-14

A1S_0636 (umuD) 8.20X10-14

A1S_1389 (umuDAb) 1.92X10-15

he UmuDAb regulonT



A1S_0636-0637     A1S_1174-1173         A1S_2008              A1S_2015

- +              - +            - +            - +                     

(umuDC)                 (umuDC) (umuC)                  (umuC)

he UmuDAb regulonT



Inactivation of the umuDAb gene resulted in the deregulation of all DNA-
damage-induced genes containing the described palindromic DNA motif

Gene Designation Product Sequence Position

A1S_0636 umuD DNA polymerase V component TTGATTACGTTACGTTTTCAA 12

A1S_0637 umuC DNA polymerase V component

A1S_1174 umuD DNA polymerase V component TTGAATATGTTACAAAATCAA 15

A1S_1173 umuC DNA polymerase V component

A1S_1389 umuDAb DNA polymerase V component TTGAAAATGTAACTTTTTCAA 45

A1S_2008 umuC DNA polymerase V component TTGATTATGTTACAAATTCAA 212

A1S_2015 umuC DNA polymerase V component TTGAATTTGTTACGATTTCAA 169

he UmuDAb regulonT



onclusionsC
I. The A. baumannii RecA protein is involved in repair of DNA
damage, antimicrobial resistance, general stress response
and virulence.

II. A. baumannii lacks the LexA repressor and the error-prone
DNA polymerase UmuDAb carries out its functional role.

III. The A. baumannii UmuD homologs are involved in
antibiotic resistance acquired through DNA damage-induced
mutagenesis.


