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Depuis 2000, plus de 40 articles traitant de HIV & microarray. 
•Geiss et coll (2000) Virology «Large-scale monitoring of host cell gene expression during
HIV-1 infection using cDNA microarrays »
•van 't Wout (2003) J. Virol. «Cellular gene expression upon human immunodeficiency
virus type 1 infection of CD4(+)-T-cell lines »

G(2) arrest of HIV-1-infected cells induced by Vpr. Alteration of genes involved in cell division and transcription,of a family of DEAD-box 
proteins (RNA helicases), and of all genes involved in translation and splicing. Activation of EGR1 and of JUN. Comparison of gene expression 
profiles after HIV-1 infection and after heat shock, interferon, or influenza A virus treatment indicated that HIV-1 infection largely induced 
specific changes. Thus, microarray analysis confirmed several known HIV-1 host cell interactions and permitted identification of specifi c 
cellular pathways not previously implicated in HIV-1 infection. 

•Izmailova et al (2003) Nature Med. “HIV-1 Tat reprograms immature dendritic cells to 
express chemoattractants for activated T cells and macrophages”

Immature dendritic cells are among the first cells infected by retroviruses after mucosal exposure. We explored the effects of human
immunodeficiency virus-1 (HIV-1) and its Tat transactivator on these primary antigen-presenting cells using DNA microarray analysis and
functional assays. We found that HIV-1 infection or Tat expression induces interferon (IFN)-responsive gene expression in immature human
dendritic cells withoutinducing maturation. Among the induced gene products are chemokines that recruit activated T cells and macrophages, 
the ultimate target cells for the virus. Dendritic cells in the lymph nodes of macaques infected with simian immunodeficiency virus (SIV) have 
elevated levels of monocyte chemoattractant protein 2 (MCP-2), demonstrating that chemokine induction also occurs during retroviral infection 
in vivo. These results show that HIV-1 Tat reprograms host dendritic cell gene expression to facilitate expansion of HIV-1 infection.

•Moir et al (2004) J Exp Med « Decreased survival of B cells of HIV-viremic patients 
mediated by altered expression of receptors of the TNF superfamily ». 
•Argyropoulos et al (2004) Genes Immun « Mining microarray data to identify transcription 
factors expressed in naive resting but not activated T lymphocytes ». 
•George et al (2005) J Virol « Early antiretroviral therapy for simian immunodeficiency virus 
infection leads to mucosal CD4+ T-cell restoration and enhanced gene expression 
regulating mucosal repair and regeneration ». 

« « GeneGene expression expression andand viral viral produtionprodution in in latentlylatently infectedinfected, , restingresting CD4+ T CD4+ T cellscells in in viremicviremic
versus versus aviremicaviremic HIVHIV--infectedinfected individualsindividuals » » ChunChun et et alal (2003) (2003) Proc Natl Acad Sci U S AProc Natl Acad Sci U S A

Christopher W Arendt Christopher W Arendt andand Dan R Dan R LittmanLittman (2001) (2001) 

NefNef--mediatedmediated perturbation in host perturbation in host transcriptionaltranscriptional responsesresponses

Réseaux géniques…Réseaux géniques…

Développement commercial en deçà des prévisions très optimistes Développement commercial en deçà des prévisions très optimistes d’il y a d’il y a 
deux ou trois ans (~800M$ en 2003 deux ou trois ans (~800M$ en 2003 versusversus prévisions de 4000 à 5000 M$);prévisions de 4000 à 5000 M$);

Quel marché pour les Quel marché pour les microarraysmicroarrays à usage clinique?à usage clinique?

Puces à ADN: Pourquoi faire? Comment?Puces à ADN: Pourquoi faire? Comment?

http://rng.cnrg.fr/contents.php3?origin=affymetrix http://rng.cnrg.fr/contents.php3?origin=oligos
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Le coût élevé des expériences avec les puces commerciales (~1000 € par 
ARN) a justifié la mise en place d’une ressource nationale en oligos
longs. 

Une collaboration franco-anglaise en cours entre le réseau national 
Genopole™ et le MRC produit depuis 6 mois de façon standardisée des 
puces « homme » et « souris » à large couverture (environ 25 000 
sondes pour chaque organisme). 

Les objectifs du projet étaient:
de renforcer les compétences dans un domaine stratégique;
de réduire les coûts d’achat en oligonucléotides ; 
de mettre en place des outils collaboratifs de validation des puces, 

permettant une meilleure définition des sets. de mettre en place une 
uniformisation des méthodes expérimentales;

D’offrir aux académiques un outil de qualité à bas prix (~25% prix
commercial). 

1 projet transcriptome = 20-50 lames minimum1 projet transcriptome = 20-50 lames minimum

Genopole Alsace Lorraine

Genopole Marseille Nice
Sophia Antipolis

Genopole d’Evry

HGMP, MRC 
Hinxton UK
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Puce facteurs de virulence (St. aureus): 192 sondes (65 bp)Puce facteurs de virulence (St. aureus): 192 sondes (65 bp)

Souche 1Souche 1

Souche 2Souche 2

« (…) The DNA microarray technique holds great promise for the future because it is easy to 
perform, it can be readily automated, and it allows the identification of a large number of
mycobacterial species in one reaction (…) » Chemlal, 2003, Curr Opin Infect Dis

– Primer MY09
– Primers spécifiques
– Primer MY11

10 20 30 40 50 
HPV1 6 MY09 1 GCACAGGG CC ACAATA ATGG CAT TTGTTGG GGTAACCA AC TATTTG TTAC 50
HPV1 8 MY09 1 GCACAGGG TC ATAACA ATGG TAT CTGCTGG CATAATCA AT TATTTG TTAC 50
HPV3 1 MY09 1 GCTCAGGG AC ACAATA ATGG TAT TTGTTGG GGCAATCA GT TATTTG TTAC 50
HPV3 3 MY09 1 GCACAAGG TC ATAATA ATGG TAT TTGTTGG GGCAATCA GG TATTTG TTAC 50
HPVm ultiple 1 GCACAAGG CC ATAATA ATGG TAT TTGTTGG AGTAACCA AT TGTTTG TTAC 50
 

60 70 80 90 100 
HPV1 6 MY09 51 TGTTGTTG AT ACTACA CGCA GTA CAAATAT GTCATTAT GT GCTGCC ATA- 100
HPV1 8 MY09 51 TGTGGTAG AT ACCACT CGTA GTA CCAATTT AACAATAT GT GCTTCT ACAC 100
HPV3 1 MY09 51 TGTGGTAG AT ACCACA CGTA GTA CCAATAT GTCTGTTT GT GCTGCA ATT- 100
HPV3 3 MY09 51 TGTGGTAG AT ACCACT CGCA GTA CTAATAT GACTTTAT GC AC-ACA A--- 100
HPVm ultiple 51 TGTAGTTG AT ACAACC CGTA GTA CAAATAT GTCTGTGT GT TCTGCT GTG- 100
 

1 10 120 130 1 40 150 
HPV1 6 MY09 101 -TCTACTT CA GAAACT ACA- TAT AAAAATA CTAACTTT AA AGAGTA CCTA 150
HPV1 8 MY09 101 AGTCTCCT GT ACCTGG GCAA TAT GATGCTA CCAAATTT AA GCAGTA TAGC 150
HPV3 1 MY09 101 -GCAAACA GT GATACT ACA- TTT AAAAGTA GTAATTTT AA AGAGTA TTTA 150
HPV3 3 MY09 101 -GTCACTA GT GACAGT ACA- TAT AAAAATG AAAATTTT AA AGAATA TATA 150
HPVm ultiple 101 -TCTACTA GT GACAGT ACA- TAT AAAAATG ACAATTTT AA GGAATA TTTA 150
 

1 60 170 180 1 90 200 
HPV1 6 MY09 151 CGACATGG GG AGGAAT ATGA TTT ACAGTTT ATTTTTCA AC TGTGCA AAAT 200
HPV1 8 MY09 151 AGACATGT TG AAGAAT ATGA TTT GCAGTTT ATTTTTCA GT TATGTA CTAT 200
HPV3 1 MY09 151 AGACATGG TG AGGAAT TTGA TTT ACAATTT ATATTTCA GT TATGCA AAAT 200
HPV3 3 MY09 151 AGACATGT TG AAGAAT ATGA TTT ACAGTTT GTTTTTCA AC TATGCA AAGT 200
HPVm ultiple 151 AGGCATGG TG AAGAAT ATGA TTT ACAGTTT ATTTTTCA GT TATGTA AAAT 200
 

2 10 220 230 2 40 250 
HPV1 6 MY09 201 AACCTTAA CT GCAGAC GTTA TGA CATACAT ACATTCTA TG AATTCC ACTA 250
HPV1 8 MY09 201 TACTTTAA CT GCAGAT GTTA TGT CCTATAT TCATAGTA TG AATAGC AGTA 250
HPV3 1 MY09 201 AACATTAT CT GCAGAC ATAA TGA CATATAT TCACAGTA TG AATCCT GCTA 250
HPV3 3 MY09 201 TACCTTAA CT GCAGAA GTTA TGA CATATAT TCATGCTA TG AATCCA GATA 250
HPVm ultiple 201 AACACTAA CA GCAGAT GTTA TGA CATATAT TCATAGTA TG AACCCG TCCA 250
 

2 60 270 280 2 90 300 
HPV1 6 MY09 251 TTTTGGAG GA CTGGAA TTTT GGT TTACAAC CTCCCCCA GG AGGCAC ACTA 300
HPV1 8 MY09 251 TTTTAGAG GA TTGGAA CTTT GGT GTTCCCC CCCCGCCA AC TACTAG TTTG 300
HPV3 1 MY09 251 TTTTGGAA GA TTGGAA TTTT GGA TTGACCA CACCTCCC TC AGGTTC TTTG 300
HPV3 3 MY09 251 TTTTAGAA GA TTGGCA ATTT GGT TTAACAC CTCCTCCA TC TGCTAG TTTA 300
HPVm ultiple 251 TTTTAGAG GA TTGGAA TTTT GGC CTTACAC CACCGCCT TC TGGTAC CTTA 300
 

3 10 320 330 3 40 350 
HPV1 6 MY09 301 GAAGATAC TT ATAGGT TTGT AAC C---CAG GCAATTGC TT GTCAAA AACA 350
HPV1 8 MY09 301 GTGGATAC AT ATCGTT TTGT ACA ATCTGTT GCTATTAC CT GTCAAA AGGA 350
HPV3 1 MY09 301 GAGGATAC CT ATAGGT TTGT CAC CTCACAG GCCATTAC AT GTCAAA AAAC 350
HPV3 3 MY09 301 CAGGATAC CT ATAGGT TTGT TAC CTCTCAG GCTATTAC GT GTCAAA AAAC 350
HPVm ultiple 301 GAGGACAC AT ATCGCT ATGT AAC ATCACAG GCTGTAAC TT GTCAAA AACC 350
 

3 60 370 380 3 90 400 
HPV1 6 MY09 351 TACACCTC CA GCACCT AAAG AAG ATGATCC CCTTAAAA AA TATACT TTTT 400
HPV1 8 MY09 351 TGCTGCAC CA G---CT GAAA ATA AGGATCC CTATGATA AG TTAAAG TTTT 400
HPV3 1 MY09 351 TGCCCCCC AA AAGCCC AAGG AAG ---ATCC ATTTAAAG AT TATGTA TTTT 400
HPV3 3 MY09 351 AGTACCTC CA AAGGAA AAGG AAG ---ACCC CTTAGGTA AA TATACA TTTT 400
HPVm ultiple 351 CAGTGCAC CA AAACCT AAAG ATG ---ATCC ATTAAAAA AT TATACT TTTT 400
 

4 10 420 430 4 40 450 
HPV1 6 MY09 401 GGGAAGTA AA TTTAAA AGAA AAG TTTTCTG CAGACCTA GA TCAGTT TCCT 450
HPV1 8 MY09 401 GGAATGTG GA TTTAAA GGAA AAG TTTTCTT TGGACTTA GA TCAATA TCCC 450
HPV3 1 MY09 401 GGGAGGTT AA TTTAAA AGAA AAG TTTTCTG CAGATTTA GA TCAGTT TCCA 450
HPV3 3 MY09 401 GGGAAGTG GA TTTAAA GGAA AAA TTTTCAG CAGATTTA GA TCAGTT TCCT 450
HPVm ultiple 401 GGGAGGTT GA TTTAAA GGAA AAG TTTTCTG CAGACTTA GA TCAGTT TCCG 450
 

4 60 470 480 4 90 500 
HPV1 6 MY09 451 TTAGGACG .. ...... .... ... ....... ........ .. ...... .... 500
HPV1 8 MY09 451 CTTGGACG .. ...... .... ... ....... ........ .. ...... .... 500
HPV3 1 MY09 451 CTGGGTCG .. ...... .... ... ....... ........ .. ...... .... 500
HPV3 3 MY09 451 TTGGGACG .. ...... .... ... ....... ........ .. ...... .... 500
HPVm ultiple 451 TTGGGCCG .. ...... .... ... ....... ........ .. ...... .... 500

16S / 30µ M 16S / 30µM 16S / 20µM 16S / 20µM 16S / 10µ M 16S / 10µ M
16AS / 30µM 16AS / 30µM 18S / 30µM 18S / 30µM 18S / 20µ M 18S / 20µ M
16AS / 20µM 16AS / 20µM 18AS / 30µM 18AS / 30µM 18S / 10µ M 18S / 10µ M
18AS / 20µM 18AS / 20µM 31S / 30µM 31S / 30µM 31S / 20µ M 31S / 20µ M
18AS / 10µM 18AS / 10µM 31AS / 30µM 31AS / 30µM 31S / 10µ M 31S / 10µ M
16AS / 10µM 16AS / 10µM 31AS / 20µM 31AS / 20µM 33S / 30µ M 33S / 30µ M
33AS / 30µM 33AS / 30µM 33S / 10µM 33S / 10µM 33S / 20µ M 33S / 20µ M
35S / 30µ M 35S / 30µM 31AS / 10µM 31AS / 10µM 33AS / 10µM 33AS / 10µM
33AS / 20µM 33AS / 20µM 35S / 20µM 35S / 20µM 35S / 10µ M 35S / 10µ M
35AS / 30µM 35AS / 30µM 35AS / 20µM 35AS / 20µM 35AS / 10µM 35AS / 10mM

Giordanengo , Lefevre et coll.

Mutations papillomavirus
– Primer MY09
– Primers spécifiques
– Primer MY11

Mutations papillomavirus

Giordanengo , Lefevre et coll.
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