
 
 

Breast cancer therapeutics with Vif 
 
 

Abstract: Our aim is to characterize a novel therapeutic approach using lentiviral vectors that 
stably express the Virion infectivity factor from Human Immunodeficiency Viruses type 1 (HlV-1) 
and type 2 (HIV-2), Vif2 and Vif1 respectively, to inactivate overexpressed ApolipoproteinB3, 
APOBEC3 proteins present in many cancer cells. APOBEC3 inhibition using only two different Vif 
proteins has a broad range of action on APOBEC3 family members avoiding the alternative use 
of multiple shRNA APOBEC3. Moreover, constitutive expression of Vif probably is non-toxic, as 
already observed in chronically infected H9 cell lines allowing the use of Vif lentiviral vectors. 
Therefore, we think that combination of these vectors with anticancer drugs may optimize the 
actual cancer treatments. 
APOBEC3 proteins are over expressed in many cancer tissues, namely in breast, cervical, 
endometrial, liver, pancreas, skin, head and neck, testis and urothelial cancer. 
Human APOBEC3 family is constituted by APOBEC 3A, 3B, 3C, 3D/E, 3F, 3G and 3H encoded by 
primate specific genes. Activity of APOBEC3 family of cytidine deaminases characterized by C to 
T or C to G mutations seems to be responsible for somatic mutations present in cancers 
(signatures 2 and 13). Most APOBEC3 enzymes deaminate a TpC target motif whereas APOBEC3G 
preferentially uses CpC ssDNA as substrate. 
The analysis of hypermutated regions, named "kataegis" in 21 breast cancers genomes revealed 
the presence of base substitutions of cytosine at TpC dinucleotides indicating an important role 
of APOBEC3 family in these somatic mutations that should have arisen due to APOBEC3B activity.  
These mutations might be responsible for heterogeneity associated with tumor progression and 
for the acquisition of drug resistance by cancer cells, in particular after prolonged treatments. 
Inactivation of APOBEC3 proteins during treatment will reduce the mutagenesis rate, including 
mutations that drive tumor progression of cancer cells, decreasing their chances to acquire 
resistance against cytotoxic drug and survive. 
APOBEC 3 has also been correlated with enhancement of double- strand DNA breaks repair after 
genotoxic treatments promoting survival of cells. APOBEC3 inactivation during chemotherapy 
treatment should lead to a more efficient elimination of cancer cells and might even allow 
reduction of the dose of the cytotoxic compound and thus decrease the morbidity associated to 
these treatments. 
APOBEC3 activity increases in response to retroviruses and retrotransposons as a part of the 
innate cellular antiviral response. HIV-1 and HIV-2 genomes encode the virion infectivity factors 
Vif1 and Vif2, respectively, which counteract APOBEC3 activity by inducing its degradation in 
proteasomes. Vif1 and Vif2 have different specificity for APOBEC3 proteins, Vif1 is more efficient 
against APOBEC3G, C and F and Vif2 counteracts more efficiently APOBEC3 C, B an G and our own 
unpublished data. 
To test our hypothesis that inhibition of APOBEC3 activity will decrease cancer cells resistance to 
chemotherapy we will compare the survival rate of several breast cancer cell lines that 
overexpress APOBEC3 B, C and G with cells with diminished or null expression of APOBEC3 and 
with non-cancerous breast cells. 
We will inactivate APOBEC3 expression in these cells with lentivirus stably expressing Vif2, Vif1 
or specific APOBEC3 shRNA and analyze their response to chemotherapy relative to parental 
cells. To that end we will characterize the effect of several chemotherapeutic drugs eg. 
Doxorubicin (Topoisomerase inhibitor and cytotoxic antibiotic), Ciclofosfamida (alkylating agent), 
5- FU(antimetabolite) and Docetaxel (Anti-microtubule agent) in APOBEC3 expression inhibited 
and non-inhibited cancer breast cells. 
Viability of cells treated with drugs inducing mutations and breaks in DNA increase cellular DNA 



 
 

repair activity and are probably associated to APOBEC3 activity, unlike drugs affecting 
microtubules. 
We want to confirm that APOBEC3 inhibition or Knockdown will make cells less resistant to drugs 
used in chemotherapy probably by inhibiting both the appearance of somatic mutations and the 
ability of cells to recover from DNA damage. 
The relevance of our approach is severalfold. We know that treatment approach of cancer based 
on chemotherapy alone or in combination with surgical procedures, radiation and/or hormonal 
therapy has achieved modest therapeutic gains. Although chemotherapy remains the backbone 
of current cancer treatment, it is limited by a narrow therapeutic index, significant toxicity 
leading to severe side effects and frequent acquired resistance. 
If our hypothesis is confirmed lentivirus expressing Vif can be applied to improve cancer 
therapeutics, which is especially important when chemotherapy doesn't work or when it induces 
chemotherapy resistance. 
 


