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AID I1s A DNA MUTATOR

» Expression of AID in E.coli gives
an increased frequency of

Rifampicin-resistant mutants .
Petersen-Mahrt et al., 2002 Wild Typ 3

» Expression of Ugi (UDG inhibitor)
in DT40 cells abolishes all C>G
mutations, leaving only the C>T

originating from replication Deficient in
DiNoia etal, 2002  Uracil-DNA
» Mutations in UNG-/- mice show Glycosylase

the same pattern
Rada et al,, 2002
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AlID & LYMPHOMAS: MUTATIONS
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PHYSIOLOGY:

CLASS SWITCH RECOMBINATION
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PATHOLOGY:

CHROMOSOMAL TRANSLOCATIONS

C-MYC

IGH/C-MYC

Ramiro et al. 2004; 2006 Robbiani et al. 2008; 2009



CSR-DEPENDENT

CHROMOSOMAL TRANSLOCATIONS

Chromosomal breakpoints at the Switch Regions

sporadic Burkitt's Lymphoma
Diffuse Large B Cell Lymphoma
B-Chronic Lymphocytic Leukemia
Lymphoplasmacytoid Lymphoma
Diffuse Large Cell Lymphoma
Extranodal Lymphoma

Multiple Myeloma

c-myc, t(8;14)
bcl-6, t(3;14)
bcl-3, t(14;19)
Pax-5,t(9;14)
lyt-10, t(10;14)
MUC-1, t(1;14)

FGFR-3, t(4;14);
c-maf, t(14:16);
MUM1/IRF4, t(6:14)



AlID & CANCER

AID transgenic Mice develop Tumors
(lung adenocarcinomas and T-cell ymphomas, other)

Okazaki et al. 2003; others

AID-deficient Cancer Prone Mice are unable

to develop Mature B-cell Tumours
Pasqualucci et al. 2008



HUMANS

AID is expressed in lymphoproliferative

disorders
Greeve, 2003; Oppezzo, 2003; many others

Expression of AID is triggered by a number

of factors
Machida, 2004; Babbage, 2006; Matsumoto, 2007/



AID is the trigger of lg secondary diversification
What brings AID to the Ig locus?

Other physiological roles?

AID is a key player in mature B-cell Tumours

What makes AID fail and mistarget other genes?
Is AID involved in tumorigenesis in other tissues?
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VIF
AN “ACCESSORY” GENE OF HI1V

Gabudza et al., 1992 von Schwedler et al., 1993 ; Madani and Kabat, 1998; Simon et al.,1998



APOBEC3G - INNATE IMMUNITY
AGAINST RETROVIRUSES

APOBEC36G
[CEM15]

Sheehy et al. 2002



APOBEC3s

IMMUNITY AGAINST...

Genomic (+) RNA _LLG._LQ_LE_LL
i

» APOBEC3G is able to restrict HIV infection RS (e R e

(under specific conditions) st strand (-) DNA
Sheehyl 2002 Genomic (+) RNA

» APOBEC3G restricts viral infectivity

through DNA deamination
Harris, 2003; Mangeat, 2003; Lecossier, 2003;

Mariani, 2003; Zhang, 2003 APOBEC3G

I I U I U I C | |
» Most of the other APOBEC3s have some

sort of anti-retroviral activity

RTase (2nd strand cDNA synthesis)

» Many are active against mobile elements Degradation R

and foreign DNA II
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APOBECI1
AN RNA EDITING ENZYME

» catalyzes the C>U deamination of the

ApolipoproteinB mRNA
Scott, 1987; Davidson, 1993
» Other mRNA targets
Skuse, 1996; Anant 2000; Rosenberg 2011
» APOBEC1 deficient mice do not present any ’R'I;‘;'B'_’I'x;'- APOBEC1
characteristic phenotype, aside the lack of ApoB (liver)

editing

Morrison, 1996; Nakamuta, 1996; Hirano, 1996 w mRNA

p It is able to deaminate DNA /
Harris, 2002: Cervantes Gonzalez, 2009: Petit, 2009 ApoB-short

N (intestine)




WHAT ABOUT CANCER?

APOBEC1 transgenes develop Tumors

(hepatocellular carcinomas)

Yamanaka et al. 1995

Cancer prone (Apc’) mice deficient

in APOBEC1, suffer less Tumours
Blanc et al. 2007



TREES, BIRDS, AND LIZARDS
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NO EVIDENCE
OF APOB MRNA EDITING

mammals AUAUAUGAU
chicken G-—-C--G-
zebra finch --TCC----
lizard L hde ®




DNA EDITING
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DNA EDITING
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BACK TO CANCER

APOBEC1 transgenes develop Tumors

(hepatocellular carcinomas)

Yamanaka et al. 1995

Cancer prone (Apc’) mice deficient
in APOBEC1, suffer less Tumours

Blanc et al. 2007
RNA>
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