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ɇɃ ȷȽDS ɆɇȼɁ Ⱥȿȿȷȹȷ

Å1981: ŭɘɎɔɜɤůɖ ˊɟɩŰɞɡ ŬůɗŮɜɞɨɠ ůŰɖɜ ȺɚɚɎŭŬ

Ŭˊɞ Űɞɜ Ⱥˊ.ȾŬɗɖɔɖŰɐ ȽɤɎɜɜɖ Ⱦɞůɛɑŭɖ (ɆɘůɛŬɜɧɔɚŮɘɞ)

Ŭɛűɘűɡɚɧűɘɚɞɠ ɎɜŭɟŬɠ ɛŬɨɟɖɠ űɡɚɐɠ Ŭˊɞ Űɖ ȻɎɛˊɘŬ

Å1985: ˊɟɩŰɖ ŮɛűɎɜɘůɖ əɟɞɨůɛŬŰɞɠ ůŮ ˊɞɚɡɛŮŰŬɔɔɘɕɧɛŮɜɞ 

ˊŬɘŭɑ     



ÅмфумΥ ʃˊ˗ˍʹ ˉʶˊʾˉˍ˖ˋʹ !L5{

ÅмфуоΥ ʃˊ˗ˍˇˌ ʻʱ˄ʰˍˇˌ ʰˉˈ !L5{ 

ÅмфупΥ ʃˊ˗ˍʰ ʵʹ˂˖ʻʷ˄ˍʰ ˉʶˊʽˋˍʰˍʽˁʱ ˃ˈ˂ˎ˄ˋʹˌ IL± 

ɾʷ˔ˊʽ омκм0/2020:

Åɴ˔ˇˎ˄ ʵʹ˂˖ʻʶʾ м8.574ˉʶˊʽˋˍʰˍʽˁʱ όунΣ6҈ ʱ˄ʵˊʶˌ)

Åɮˊʽʻ˃ˈˌ ʻʰ˄ʱˍ˖˄ 3.078

Åɴ˔ˇˎ˄ ʶ˃˒ʰ˄ʾˋʶʽ AIDS 4.414ʱˍˇ˃ʰ

Åʇˉˈ ʰ˄ˍʽˊʶˍˊˇʿˁʺʻʶˊʰˉʶʾʰ ʲˊʾˋˁˇ˄ˍʰʽ 11.044ʱˍˇ˃ʰ

ɳʃɹɲɶɾɹʁɽʁɱɹɮ ʅʆɶɿ ɳɽɽɮɲɮ
ˋˍˇʽ˔ʶʾʰ ʰˉˈ ɳʁɲʇ όɼɳɳɽʃɿʁ)

EOɲʇΥ IL± ˂ˇʾ˃˖˅ʹΥ ˉˊˇˁʰˍʰˊˍʽˁʱ ʶˉʽʵʹ˃ʽˇ˂ˇʴʽˁʱ ʵʶʵˇ˃ʷ˄ʰΣ ʁˁˍ˗ʲˊʽˇˌ нлнл 



IL± ɽʁɹɾʍʀɶ

ɇɅɃɄɃȽ   ɀȺɇȷȹɃɆȼɆ

ÅůŮɝɞɡŬɚɘəɐ ŮˊŬűɐ

ÅŬɑɛŬ əŬɘ ˊŬɟɎɔɤɔŬ (əŬɘ ŬɘɛŬŰɖɟɏɠ ŭɘŬŭɘəŬůɑŮɠ ˊɢ 

ɢɟɐůɖ əɞɘɜɐɠůɨɟɘɔɔŬɠ)

ÅəɎɗŮŰɖ ɛŮŰɎŭɞůɖ(ŰɞəŮŰɧɠ, ɔŬɚɞɡɢɑŬ)



ʃɹɸɮɿʁʆɶʆɮ ɾɳʆɮɲʁʅɶʅ HIV(%)

Patel P, AIDS 2014 



ʃɮʄɮɱʁɿʆɳʅ ɼɹɿɲʇɿʁʇ

Åʁˊʰˍʺ ˃ˈ˂ˎ˄ˋʹ ˃ʶ ʰʾ˃ʰ

Åɳʾˋˇʵˇˌ ˋʶ ʰʴʴʶʾˇ

Åɰʰʻˏˌ ˍˊʰˎ˃ʰˍʽˋ˃ˈˌ

Åɮˋʻʶ˄ʺˌ ˃ʶ ˉˊˇ˔˖ˊʹ˃ʷ˄ʹ HIV 
˂ˇʾ˃˖˅ʹ

HIV/ AIDSς
˃ʶˍʱʵˇˋʹ ˋʶ ˎʴʶʽˇ˄ˇ˃ʽˁˇˏˌ

ɇɟŬɡɛŬŰɘůɛɧɠ ɛŮ ɓŮɚɧɜŬ --- 0.3 %

ȰəɗŮůɖ ɓɚŮɜɜɞɔɧɜɤɜ --- 0.09 % %

CDC 2013



ɼɽɹɿɹɼɶ ʇʃʁʌɹɮ

ω ʅˎ˃ˉʶˊʽ˒ˇˊʱ ˎ˕ʹ˂ˇˏ ˁʽ˄ʵˏ˄ˇˎ

ω ɮˋʻʶ˄ʶʾˌ ˃ʶ ˋʶ˅ˇˎʰ˂ʽˁ˗ˌ ˃ʶˍʰʵʽʵˈ˃ʶ˄ʰ ˄ˇˋʺ˃ʰˍʰ

ω ʁ˅ˏ ˊʶˍˊˇʿʽˁˈˋˏ˄ʵˊˇ˃ˇ όprimary infection)

ω ɼʰˍʰˋˍʱˋʶʽˌ ˁʰʻˇˊʽˋˍʽˁʷˌ ʺ ˋ˔ʶˍʽʸˈ˃ʶ˄ʶˌ ˃ʶ AIDS

ɲɹɮɱɿʍʅɶ  HIVɽʁɹɾʍʀɶʅ



ɲɹɮɱɿʍʅɶ HIV ɽʁɹɾʍʀɶʅ
ɲʽʰʻʷˋʽ˃ʰHIV Tests

Åɮ˄ʾ˔˄ʶˎˋʹ ʽˇˏ(ˉˊ˗ʽ˃ʹ ˂ˇʾ˃˖˅ʹ)
Åp24 Antigen test

ÅHIV viral RNA test

Åɮ˄ʾ˔˄ʶˎˋʹ ʰ˄ˍʽˋ˖˃ʱˍ˖˄(2-3 ʁ ʲʵˇ˃ʱʵʶˌ ˃ʶˍʱ ˍʹ 
˃ˈ˂ˎ˄ˋʹ)
Åɳɹɮ όELISA)

ÅImmunofluorescence assayόɹFA)

ÅWestern Blotόʶˉʽʲʶʲʰʽ˖ˍʽˁʺ ʵˇˁʽ˃ʰˋʾʰύ

ÅRapid HIV test (hʾ˃ʰΣ ˋʾʶ˂ˇˌύ



HISTORICAL REVIEW OF HIV TESTING

High performance and quality control measuresCDC ɶʃɮ

p24 detection for early infections (introduced 1996)

1st generation ELISA (63 days)

2nd generation ELISA (42 days)

3rd generation ELISA: sandwich antibody techniques (22days)

4th generation ELISA (Ab+Ag) (16days)

HIV  RNA : PCR methodology (11 days) ïȾɈɅȽȷ ȺɄȽȸȺȸȷȽɋɆȼ

ȺɄȽȸȺȸȷȽɋɆȼ ɀȺ WESTERN BLOT (2ɖŮˊɘɚɞɔɐ)

Approved for plasma donors in 2001, individual blood donors 2002



McMichael et al, Nat Rev Immunol, 2010; 10: 11-23

ɲɹɮɲʁʋɶ ɸɳʆɹɼʁʃʁɹɶʅɶʅ ɲɹɮɱɿʍʅʆɹɼʍɿ ɲʁɼɹɾɮʅɹʍɿ HIV ɽʁɹɾʍʀɶʅ

ʃɳʄɹʁɲʁʅ 
ʃɮʄɮɸʇʄʁʇ



CDC and Prevention and Association of Public Health Laboratories. Laboratory Testing for the 
Diagnosis of HIV Infection: Updated Recommendations, 2014.

Aɽɱʁʄɹɸɾʁʅ ɲɹɮɱɿʍʅɶʅ HIV ɽʁɹɾʍʀɶʅ



ǧǱǮǪ ǪǫV Ǭǥǫ ǬǶǬǭǱǴ ǩǹǪǴ
ǲǥŪǱũǨǯǨǫǥ ǵǪǴ ǯǱǴǱǶ

ǲǳǹǫǮǪ ǪǫVǭǱǫǮǹǰǪ





ȽɃɆ HIV

Å EɝɤŰŮɟɘəɐůŰɘɓɎŭŬ ɚɘˊɘŭɑɤɜ

ÅũɚɡəɞˊɟɤŰŮȶɜŮɠˊŮɟɘɓɚɐɛŬŰɞɠ

gp120  - gp41

ÅȾŬɣɑŭɘɞ(core ïp24 Ag)

Åȹɑəɚɤɜɞ RNA (ɔɞɜɑŭɘŬ gag, pol əŬ)

ÅȰɜɕɡɛŬ - ŬɜɎůŰɟɞűɖ ɛŮŰŬɔɟŬűɎůɖ

- ɘɜŰŮɔəɟɎůɖ

- ˊɟɤŰŮɎůɖ

ÅȿŮɘŰɞɡɟɔɘəɏɠ ˊɟɤŰŮȶɜŮɠ: 

vpr, vif , vpu, rev, tat, nef

http://images.google.gr/imgres?imgurl=http://iayork.com/Images/12-10-07/HIV_Wellcome.jpg&imgrefurl=http://www.iayork.com/MysteryRays/2007/12/&h=576&w=585&sz=73&hl=el&start=11&tbnid=P8Elzodbkr8O6M:&tbnh=133&tbnw=135&prev=/images?q%3Dapobec%2Bhiv%26gbv%3D2%26hl%3Del%26sa%3DG




ɱʁɿɹɲɹʍɾɮ HIV



Retroviruses

Virus classification

Genera

Subfamily: Orthoretrovirinae

Alpharetrovirus

Betaretrovirus

Gammaretrovirus

Deltaretrovirus

Epsilonretrovirus

Lentivirus

Subfamily: Spumaretrovirinae

Spumavirus

Group: Group VI (ssRNA-RT)

Family: Retroviridae

Genus Alpharetrovirus; type species: Avian leukosis virus

Genus Betaretrovirus; type species: Mouse mammary 

tumour virus

Genus Gammaretrovirus; type species: Murine leukemia 

virus; others include Feline leukemia virus

Genus Deltaretrovirus; type species: Bovine leukemia virus; 

others include the cancer-causing Human T-lymphotropic 

virus

Genus Epsilonretrovirus; type species:  

Genus Lentivirus; type species: Human 

immunodeficiency virus 1; others include Simian, Feline

immunodeficiency viruses

Genus Spumavirus; type species:  

http://en.wikipedia.org/wiki/Virus_classification
http://en.wikipedia.org/wiki/Alpharetrovirus
http://en.wikipedia.org/wiki/Betaretrovirus
http://en.wikipedia.org/wiki/Gammaretrovirus
http://en.wikipedia.org/wiki/Deltaretrovirus
http://en.wikipedia.org/wiki/Epsilonretrovirus
http://en.wikipedia.org/wiki/Lentivirus
http://en.wikipedia.org/wiki/Spumavirus
http://en.wikipedia.org/wiki/SsRNA-RT_virus
http://en.wikipedia.org/wiki/Alpharetrovirus
http://en.wikipedia.org/wiki/Avian_leukosis_virus
http://en.wikipedia.org/wiki/Betaretrovirus
http://en.wikipedia.org/wiki/Mouse_mammary_tumour_virus
http://en.wikipedia.org/wiki/Gammaretrovirus
http://en.wikipedia.org/wiki/Murine_leukemia_virus
http://en.wikipedia.org/wiki/Feline_leukemia_virus
http://en.wikipedia.org/wiki/Deltaretrovirus
http://en.wikipedia.org/wiki/Bovine_leukemia_virus
http://en.wikipedia.org/wiki/Human_T-lymphotropic_virus
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http://en.wikipedia.org/wiki/Lentivirus
http://en.wikipedia.org/wiki/HIV
http://en.wikipedia.org/wiki/Simian_immunodeficiency_virus
http://en.wikipedia.org/wiki/Feline_immunodeficiency_virus
http://en.wikipedia.org/wiki/Spumavirus


ɄɟɞɏɚŮɡůɖ Űɤɜ ɘɩɜ ŰɞɡAIDS  

Sharp P M , and Hahn B H Cold Spring Harb Perspect Med 2011;1:a006841

Ⱥɑŭɖ ȿɞɘɛɞɔɞɜɘ

əɧŰɖŰŬ

ɀŮŰŬŭɞŰɘəɧŰɖŰŬȺˊɘˊɞɚŬůɛɧɠɄɟɞɏɚŮɡůɖ

HIV-1 Ɉɣɖɚɐ Ɉɣɖɚɐ ɄŬɔəɧůɛɘɞɠCommon Chimpanzee

Gorilla

HIV-2 ɉŬɛɖɚɐ ɉŬɛɖɚɐ ȹɡŰɘəɐ ȷűɟɘəɐSooty Mangabey

Ƀ HIV ŮɑɜŬɘ ɟŮŰɟɞɥɧɠ(ŭɘɧŰɘ 

ɏɢŮɘ Űɞ ɏɜɕɡɛɞ ŬɜɎůŰɟɞűɖ 

ɛŮŰŬɔɟŬűɎůɖ) əŬɘ 

ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞɜ ɘɧ SIV

Űɤɜ ˊɟɤŰŮɡɧɜŰɤɜ

http://en.wikipedia.org/wiki/Common_Chimpanzee
http://en.wikipedia.org/wiki/Sooty_Mangabey




Sooty Mangabey (Cercocebus atys) 

HIV-1: Common chimpanzee: 

Pan troglodytes

ɄɟɞɏɚŮɡůɖ Űɤɜ ɘɩɜ ŰɞɡAIDS  

HIV-2



East Province (Cameroon) 

METAɲʁʅɶ ʅʆʁɿ ɮɿɸʄʍʃʁ
ό˒ˎ˂ˇʴʶ˄ʶˍʽˁʺ ʰ˄ʱ˂ˎˋʹύ
1870-1930

http://en.wikipedia.org/wiki/Image:LocationCameroon.svg
http://en.wikipedia.org/wiki/Image:Cameroon_East_300px.png


The early spread and epidemic ignition of HIV-1 in human populations

Faria NR et al, Science 3 October 2014

Rail and river transport in 1960s Congo, combined with the sexual revolution and changes in 

health care practices, primed the HIV pandemic. Faria et al. unpick the circumstances 

surrounding the ascendancy of HIV from its origins before 1920 in chimpanzee hunters in the 

Cameroon to amplification in Kinshasa. Around 1960, rail links promoted the spread of the 

virus to mining areas in southeastern Congo and beyond. Ultimately, HIV crossed the Atlantic 

in Haitian teachers returning home. From those early events, a pandemic was born. 

ȷɜɎɚɡůɖ ɔɞɜɘŭɘɤɛɎŰɤɜï

űɡɚɞɔŮɤɔɟŬűɘəɏɠŰŮɢɜɘəɏɠ



ȹȽȷɆɄɃɅȷ ɇȼɆ HIV ȿɃȽɀɋɂȼɆ

Worobey et al, Nature 2016



Oɿʁɾɮʆʁɽʁɱɹɮ ʆʁʇ ɶɹV-1

1. ǱǮǥǧǨǴ: ɸȌȈȖ ŭȆŬȇȍȆŰǽȎ űȏȈȌȂŮȊŮŰȆȇǽȎ ůŮȆȍǽȎ (lineages) 
ŰȌȏ HIV-1

- M (Main) - ǳ

- O (Outlier)

- N (Non-M-non-Ǳ)

2. YǲǱǵǶǲǱǫ: ǬȖȍȆȌȆ ȇȈǼŭȌȆ ŰȄȎ ȌȉǼŭŬȎ Ǯ: ǥ, Ǧ, C, D, F, G, 
H, J, K. (ȏɸȕŰȏɸȌȎǨ:ǿůȒȎ ŬȊŬůȏȊŭȏŬůȉȕȎŰȒȊ ǥ ȇŬȆ Ǩ )

3. ǶǲǱ-ǶǲǱǵǶǲǱǫ: ǧȆŬȇȍȆŰǽȎ ůŮȆȍǽȎ ɸȌȏ ůȐŮŰǿȃȌȊŰŬȆ ůŰŮȊǼ 
ȉŮ ǽȊŬȊ ŮȆŭȆȇȕ ȏɸȕŰȏɸȌ, ɸ.ȐF1, F2.

4. KYǬǭǱūǱǳǱǶǴǨǴ ǥǯǥǴǶǯǧǶǥǴǮǨǯǨǴ ǮǱǳūǨǴ (CRFs)

-AȊŬůȏȊŭȏŬůȉǽȊŮȎůŮȆȍǽȎ (lineages), ŭȄȈŬŭǾ 
ȂȌȊȆŭȆȗȉŬŰŬŰȌȏHIV-1, ɸȌȏ ɸȍȌǽȍȐȌȊŰŬȆ ŬɸȌŰȌȊ ǿŭȆȌ 
ŬȊŬůȏȊŭȏŬůȉȕ.  ǬǼȅŮ ȉȌȍűǾ  ǽȐŮȆ ŰŬȏŰȕůȄȉȄ ȉȒůŬȓȇǾ 
ŭȌȉǾ.

-ǮȄȐŬȊȆůȉȕȎ ŮȋǽȈȆȋȄȎ ŰȌȏ HIV-1.





ɾʁɽʇɿʅɶ ɮʃʁ ʆʁɿ ɶɹV-1

ÅūǳǥũǮǱǫ: ǦȈŮȊȊȌȂȕȊȌȆ ũǨǴ ȇŬȆ ȂŮȊȊȄŰȆȇȗȊ ȌȍȂǼȊȒȊ, 
ŭǽȍȉŬ.

ÅǥǯǵǫũǱǯǱǲǥǳǱǶǴǫǥǴǵǫǬǥ ǬǶǵǵǥǳǥ

- ǬȖŰŰŬȍŬ Langerhans

- YɸȌȁȈŮȊȊȌȂȕȊȆŬŭŮȊŭȍȆŰȆȇǼȇȖŰŰŬȍŬ (DCs)

- MŬȇȍȌűǼȂŬ

ÅCD4 T ǭǨǮūǱǬǶǵǵǥǳǥ

- ǶɸȌŭȌȐŮǿȎ: CD4, CCR5, CX4R4



EIʅʁɲʁʅ HIV ʅʆʁɿ ʁʄɱɮɿɹʅɾʁ

1. ǵǱǲǫǬǥ ǮǨǴǹ ǦǭǨǯǯǱũǱǯǹǯ

(ȇȕȈɸȌȎ,ȌȏȍǾȅȍŬ, ũǨǴ-Ȍȍȅȕ, ȉȌȈȏůȉǽȊȌ ȂǼȈŬ, ȂŮȊȊ.ŮȇȇȍǿůŮȆȎ)

ǧŮȊŭȍȆŰȆȇǼȇȖŰŰŬȍŬ      ȕȍȂŬȊŬ ȈŮȉűȆȇȌȖ

ůȏůŰǾȉŬŰȌȎ

2. ǥǮǨǴǥ ǴǵǪǯ ǬǶǬǭǱūǱǳǫǥ

( ȉŮŰǼȂȂȆůȄ, ŮȉȁȍȏȌȉȄŰȍȆȇǾ ȉŮŰǼŭȌůȄ ïȇȖȄůȄ, ŰȌȇŮŰȕȎ,

ŰȍŬȏȉŬŰȆůȉȕȎ ȉŮ ȉȌȈȏůȉǽȊŬ ŬȊŰȆȇŮǿȉŮȊŬ, IVDU, ůŮȋȌȏŬȈȆȇǾ

ŮɸŬűǾ ȉŮ ȆȇŬȊǾ ŭŮȍȉŬŰȆȇǾ ȁȈǼȁȄ )

ůɸȈǾȊ, ȈŮȉűŬŭǽȊŮȎ, ȈŮȉűȆȇȕ ůȖůŰȄȉŬ ŮȊŰǽȍȌȏ-GALT





ɄɅɋȽɀȷ  ũȺũɃɁɃɇȷ ɆɇȼɁ HIV ȿɃȽɀɋɂȼ



ȾɈȾȿɃɆ ȻɋȼɆ ȼȽV

1. EɑůɞŭɞɠůŰɞ əɨŰŰŬɟɞ.

2. ȷɜɎůŰɟɞűɖ ɛŮŰŬɔɟŬűɐ (RNA ­ c-DNA).

ɆɨɛˊɚŮɔɛŬ ˊɟɞŮɜůɤɛɎŰɤůɖɠ.

3. ȺɜůɤɛɎŰɤůɖ ůŰɞ DNA Űɞɡ ɝŮɜɘůŰɐ.

4. ȺɜŮɟɔɞˊɞɑɖůɖ ɘɘəɞɨDNA ïMŮŰŬɔɟŬűɐ.

5. ȹɖɛɘɞɡɟɔɑŬ RNA əŬɘ ˊɟɤŰŮɥɜɩɜ ɘɞɨ.

6. ɆɡɜŬɟɛɞɚɧɔɖůɖ.

7. ɋɟɑɛŬɜůɖ əŬɘ ŮəɓɚɎůŰɖůɖ (ɏɝɞŭɞɠ)



ɄɅɃɆȾɃȿȿȼɆȼ ɇɃɈ ȽɃɈ HIV ɆɇɃ T ȿȺɀūɃȾɈɇɇȷɅɃ

ȷbbas AK, Cellular 

and Molecular 

Immunology 2018

CCR5



ȹɃɀȼ  gp120 ïgp41



ȾɈȾȿɃɆ ȻɋȼɆ ȼȽV

EɑůɞŭɞɠůŰɞ əɨŰŰŬɟɞ

ȷɜɎůŰɟɞűɖ ɛŮŰŬɔɟŬűɐ

(RNA ­ c-DNA).

ɆɨɛˊɚŮɔɛŬ 

ˊɟɞŮɜůɤɛɎŰɤůɖɠ

ȺɜůɤɛɎŰɤůɖ ůŰɞ DNA Űɞɡ ɝŮɜɘůŰɐ

ȺɜŮɟɔɞˊɞɑɖůɖ 

ɘɘəɞɨDNA 

MŮŰŬɔɟŬűɐ

ɆɡɜŬɟɛɞɚɧɔɖůɖ

ɋɟɑɛŬɜůɖ 

ŮəɓɚɎůŰɖůɖ 



ɆɇȷȹȽȷ ȺȽɆɃȹɃɈ HIV

1. Ʉɟɞůəɧɚɚɖůɖ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ əɡŰŰɎɟɞɡ

2. Ȱɜɤůɖ gp120 ɛŮ ɡˊɞŭɞɢɏŬ CD4

3. Ȱɜɤůɖ ɛŮ ůɡɜɡˊɞŭɞɢŮɑɠɢɖɛŮɘɞəɘɜɩɜ

(CCR5, CXCR4 ə.Ŭ)

4. ɆɨɜŰɖɝɖ ɛŮɛɓɟŬɜɩɜ (gp41: HR1 ïHR2 ï

ˊŮˊŰɑŭɘɞ ůɨɜŰɖɝɖɠ)





Greene WC, PeterlinBM. HIV InSite Knowledge Base,

http://hivinsite.ucsf.edu/InSite?

http://hivinsite.ucsf.edu/InSite?page=kb-02-01-01


ȷɁȷɆɇɅɃūȼ

ɀȺɇȷũɅȷūȼ



Anderson MA et al, Retrovirology 2018

ENɆɋɀȷɇɋɆȼ ɄɅɃɌɃɈ ɆɇɃ 

ũɃɁȽȹȽɋɀȷ ɇɃɈ ɂȺɁȽɆɇȼ





ȷɀȺɆȼ ȺɁȺɅũɃɄɃȽȼɆȼ HIV

ȿȷɁŪȷɁɃɈɆȷ ɀɃȿɈɁɆȼ ɆȺ 

ȷȹɅȷɁȼ CD4 T ȿȺɀūɃȾɈɇɇȷɅȷ 

ɃɊȽɀȼ ȺɁȺɅũɃɄɃȽȼɆȼ HIV



ȺɁȺɅũɃɄɃȽȼɆȼ ɀȺɇȷũɅȷūȼɆ ȼȽV

1. ɄɟɞəŬŰŬɟŰɘəɧ ůɨɛˊɚŮɔɛŬ ɏɜŬɟɝɖɠ Űɖɠ ɛŮŰŬɔɟŬűɐɠ

- LTR, ˊɟɞŬɔɤɔŮɑɠ(promoters)

- RNA ˊɞɚɡɛŮɟɎůɖȽȽ (RNAP II)

- ůŰɞɘɢŮɑɞ TAR ḯ ɟɤŰŮȶɜɖ ɇŬt

2. ɀŮŰŬɔɟŬűɘəɞɑ ŮɜɘůɢɡŰɏɠ:

- ˊɡɟɖɜɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ɁF-əȸ, NFAT, Ets

- ˊɟɤŰŮȶɜɖ Tat + əɡəɚɑɜɖɇ1 ­ůŰɞɘɢŮɑɞ TAR







Greene WC, PeterlinBM. HIV InSite Knowledge Base,

http://hivinsite.ucsf.edu/InSite?

http://hivinsite.ucsf.edu/InSite?page=kb-02-01-01


Greene WC, PeterlinBM. HIV InSite Knowledge Base,

http://hivinsite.ucsf.edu/InSite?

http://hivinsite.ucsf.edu/InSite?page=kb-02-01-01




ȷɅɉȽȾȼ 

ȿɃȽɀɋɂȼ ȾȷȽ 

ȹȽȷɆɄɃɅȷ 

ɇȼɆ HIV 

ȿɃȽɀɋɂȼɆ

ɀandell, Douglas, Bennettôs Principles of Infectious Diseases 2015, p.1526-40

3-4 ɖɛɏɟŮɠ

1-2 ŮɓŭɞɛɎŭŮɠ

ŮɓŭɞɛɎŭŮɠ-ɏŰɖ



HIV ȿɃȽɀɋɂȼ

Å Ƀ ɘɧɠ ˊɞɚɚŬˊɚŬůɘɎɕŮŰŬɘ ŮɜŮɟɔɎ əŬɘ ɛŮ ŰŬɢŮɑɠ ɟɡɗɛɞɨɠ

ůŮ ɧɚɖ Űɖɜ ˊɞɟŮɑŬ Űɖɠ HIV ɚɞɑɛɤɝɖɠ

Ɇɡɜɞɚɘəɐ ɖɛŮɟɐůɘŬ ˊŬɟŬɔɤɔɐ ɘɞɨ ----- 10.3 x 109 virions

ɛɏůɞɠ ɢɟɧɜɞɠ ɔŮɜŮɎɠ Űɞɡ ɘɞɨ ----- 1.5 ɖɛɏɟŮɠ

ɢɟɧɜɞɠ ɕɤɐɠ Űɤɜ ŭɘŮɔŮɟɛɏɜɤɜ əɡŰŰɎɟɤɜ ˊɞɡ Űɞɜ

űɘɚɞɝŮɜɞɨɜ ---- 1.1 ɖɛɏɟŮɠ 

Å ɀŮ ŭŮɑəŰŮɠ Űɞ ɘɥəɧűɞɟŰɑɞ ůŰɞ ˊɚɎůɛŬ (HIVRNA) əŬɘ ŰŬ

ɇ4 ɚŮɛűɞəɨŰŰŬɟŬ ɛˊɞɟɞɨɛŮ ɜŬ əŬɗɞɟɑůɞɡɛŮ Űɖɜ ˊɟɧ-

ɔɜɤůɖŰɖɠ ɜɧůɞɡ əŬɘ Űɖɜ ŬɜŰŬˊɧəɟɘůɖ ůŰɖ ɗŮɟŬˊŮɑŬ 



(ɛɞɜɞəɨŰŰŬɟŬ,ɛŬəɟɞűɎɔŬ)

ɇ1/2= 145 ɖɛ

Ⱥəɟɑɕɤůɖ 7-70 ɏŰɖ

ɄɎɜŰɞŰŮ ɡűɑůŰŬŰŬɘ 

ɛɘəɟɧɠ ɟɡɗɛɧɠ 

ˊɞɚɚŬˊɚŬůɘŬůɛɞɨ





HIV



ɲɳʀɮɾɳɿɳʅ HIV



ɲɳʀɮɾɳɿɳʅ HIV

A. ɼʇʆʆɮʄɹɼɳʅ

-ɮʵˊʰ˄ʺ όresting)CD4 T ˂ ʶ˃˒ˇˁˏˍˍʰˊʰ όˁˎˊʾ˖ˌ ˃˄ʹ˃ˇ˄ʽˁʱ CD45RO)

- Mˇ˄ˇˁˏˍˍʰˊʰ/ ˃ʰˁˊˇ˒ʱʴʰ

-ʊˎˋʽˁʱ ˁˏˍˍʰˊʰ ˒ˇ˄ʶʾˌ όɿɼ cells)Φ  ɳˁ˒ˊʱʸˇˎ˄ CD4, CCR5, CXCR4.

- A˄˗ˊʽ˃ʰʻˎ˃ˇˁˏˍˍʰˊʰ(CD4+ / CD8+)

-ɽʽˉˇˁˏˍˍʰˊʰόʶˁ˒ˊʱʸˇˎ˄ CCR5)

B. Iʅʆɹɼɳʅ

ˉΦɼ̝ɿʅΣ ɱʶ˄˄ʹˍʽˁʱ ˈˊʴʰ˄ʰΣ ɮ˃˒ʽʲ˂ʹˋˍˊˇʶʽʵʺˌ, ɱɳʅ

ɱΦ      ɾɳʆɮʊʁʄɮ HIV

-ɲʶ˄ʵˊʽˁʱˁˏˍˍʰˊʰ                                          -ɳˊˎʻˊʱ

- CD8 T ˂ ʶ˃˒ˇˁˏˍˍʰˊʰ                                    -ɮʽ˃ˇˉʶˍʱ˂ʽʰ

-ɰ ˂ʶ˃˒ˇˁˏˍˍʰˊʰ                                            -ɳˉʽʻʹ˂ʽʰˁʱ ˁˏˍˍʰˊʰΤ

-ʁˎʵʶˍʶˊˈ˒ʽ˂ʰ                                                -ɹ˄ˇʲ˂ʱˋˍʶˌ;



Garcia M et al, Rev Med Virol2018

Main cellular compartments of HIV reservoir.  Different cell populations of CD4 T cells contribute in a specific way to 

maintain the viral reservoir. A) Resting memory CD4+ T cells have been considered the major cellular reservoir of quiescent 

but replication-competent viruses. B) T helper follicular cells have been defined as the main memory CD4+ T cell 

compartment supporting infection, replication, and production of HIV. C) Stem cell-like memory T cells have been proposed 

as the most stable and permanent component of the latent HIV reservoir.



ʃʄʁʅɰʁɽɶ ɱɳʅ ʅʆɶɿ HIV ɽʁɹɾʍʀɶ

Åɴ˂˂ʶʽ˕ʹ ʆh 17 CD4 ˁ ʰʽ IL-17

Åɳˎˁˇ˂ˈˍʶˊʹ ʵʽʶʾˋʵˎˋʹ ˋˍˇ˄ ʶ˄ˍʶˊʽˁˈ ʲ˂ʶ˄˄ˇʴˈ˄ˇ ό ʹ IL-17
ˋˎ˄ˍʹˊʶʾ ˍʰ ʶ˄ˍʶˊˇˁˏˍˍʰˊʰˁʰʽ ˍˇ˄ ʶ˄ˍʶˊʽˁˈ ˒ˊʰʴ˃ˈύ

ÅA˂˂ˈʻʶˋʹ(translocation) ̡ ʰˁˍʹˊʽʰˁˇˏDNA ˁ ʰʽ LPS̀ ˍʹ˄ 
ˁˎˁ˂ˇ˒ˇˊʾʰ ςh ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶ TLR (Ťll- like Receptors7,8,9)

Åɮˏ˅ʹˋʹ ʰ˄ˇˋˇ˂ˇʴʽˁʺˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ

ÅPHI: ̀ ˇʲʰˊʺ ˃ʶʾ˖ˋʹ CD4 (˒ ʷˊˇˎ˄ ˁʰˍ˘ʶ˅ˇ˔ʺ˄CCR5)

Åʃˊˇˋʲˇ˂ʺ ɱɳʅΥ 

-ʱ˃ʶˋʹ όˋʶ˅ ʶˉʰ˒ʺΣ ˃ʹˍˊʽˁˈ ʴʱ˂ʰΣ ʰ˃˄ʽʰˁˈ ˎʴˊˈύ

-ʷ˃˃ʶˋʹ όˁˎˁ˂ˇ˒ˇˊʾʰύ

Mehandru S, Curr Opin HIV AIDS 2008



Role of the gastrointestinal tract

in establishing infection in primates and humans

Mehandru S et al, Curr Opin HIV AIDS 2008



MIɼʄʁɰɹɮɼɶ ɮɽɽʁɸɳʅɶ 
ʅʆɶɿ HIV ɽʁɹɾʍʀɶ 

Marchetti G et al, Clin Microb Rev 2013





The Preferential Depletion of Gastrointestinal CD4+ T Cells                               

During Acute and Early HIV-1 Infection.(2)

Menandru S, The PRN Notebook 2007



ɆɈɀɄȷɅȷũɃɁɇȺɆ ȷɁɃɆɃȿɃũȽȾȼɆ ȺɁȺɅũɃɄɃȽȼɆȼɆ

ÅHSV-1,2, CMV, EBV, HHV-6, HBV, HTLV-1, ŬŭŮɜɞɥɞɑ

ÅM. tuberculosis

ÅMycoplasma, Plasmodium

http://en.wikipedia.org/wiki/Image:Antigen_presentation.jpg
http://en.wikipedia.org/wiki/Image:Lymphocyte_activation_simple.png


Eʀɳɽɹʀɶ ʆɶʅ HIV ɽʁɹɾʍʀɶʅ



ɃɂȺȽȷ ɄɅɋɇɃɄȷŪȼɆ HIV ȿɃȽɀɋɂȼ

PRIMARY HIV INFECTION, PHI 

Å XɟɞɜɘəɧŭɘɎůŰɖɛŬ Ŭˊɧ ɛɧɚɡɜůɖ ɏɤɠ ɞɟɞɛŮŰŬŰɟɞˊɐ- ŮɛűɎɜɘůɖ ŬɜŰɘůɤɛɎŰɤɜ

Å 3-12 ŮɓŭɞɛɎŭŮɠ (ůˊɎɜɘŬ 6-12 ɛɐɜŮɠ)

Å Ʉɟɩɘɛɖ HIV ɚɞɑɛɤɝɖ: 6-12 ɛɐɜŮɠ (set point)

Å ȾɚɘɜɘəɎ ůɡɛˊŰɩɛŬŰŬ / ůɖɛŮɑŬ (ɞɝɨ ɟŮŰɟɞɘəɧůɨɜŭɟɞɛɞ): 50 % (40-90 %

- ůɡɜɐɗɤɠ ůŮ 2 ŮɓŭɞɛɎŭŮɠ (1-6 Ůɓŭ) ïŭɘŬɟəŮɑ 2-4 (10) ŮɓŭɞɛɎŭŮɠ

Å ɄŮɟɑɞŭɞɠ ɘŭɘŬɑŰŮɟŬ ɛɞɚɡůɛŬŰɘəɐ (x10 ůŮ ůɢɏůɖ ɛŮ Űɖ ɢɟɧɜɘŬ ɚɞɑɛɤɝɖ)

Å ɆɤůŰɐ ŭɘɎɔɜɤůɖ ůŰŬ ɇȺɄ: 19-26 %

Å 1 % Űɤɜ ŬůɗŮɜɩɜ ɛŮ Mono test (-) ɚɞɘɛɩŭɖ ɛɞɜɞˊɡɟɐɜɤůɖ

Å Ɇɡɜɐɗɤɠ (ŬɟɢɘəɎ): HIV-ELISA (-)/(+),  W.Blot (-) / ŬˊɟɞůŭɘɧɟɘůŰɖ

HIV-RNA ˊɞɚɨ ɡɣɖɚɧ ɐ p24 Ag (+)



ɆɡɛˊŰɩɛŬŰŬ əŬɘ ůɖɛŮɑŬ Űɖɠ ɞɝŮɑŬɠ HIV ɚɞɑɛɤɝɖɠ

ˊɡɟŮŰɧɠ 88%

əŬəɞɡɢɑŬ 73%

ɛɡŬɚɔɑŬ 60%

ŮɝɎɜɗɖɛŬ 58%

əŮűŬɚŬɚɔɑŬ55%

ɜɡəŰŮɟɘŭɟɩŰŮɠ50%

əɡɜɎɔɢɖ 43%

ɚŮɛűŬŭŮɜɞˊɎɗŮɘŬ38%

ŬɟɗɟŬɚɔɑŬ28%

ɟɘɜɘəɐ ůɡɛűɧɟɖůɖ18%

ȯůɖˊŰɖ ɛɖɜɘɔɔɑŰɘŭŬ                              ɏɤɠ 24 %

ɄɎɟŮůɖ ɜ.VȽȽ

Ɇ. Guillain-Bareeȭ - ɟɘɕɑŰɘŭŬ

ɀɡɞəŬɟŭɘɞˊɎɗŮɘŬ

ȾŬɘɟɞůəɞˊɘəɏɠ ɚɞɘɛɩɝŮɘɠ (ˊɢ PcP, Candida)

Ȱɚəɖ ůŰɧɛŬŰɞɠ əŬɘ ɔŮɜɜɖŰɘəɩɜ ɞɟɔɎɜɤɜ   5-20 %

ȿŮɡəɞˊŮɜɑŬïɗɟɞɛɓɞˊŮɜɑŬ 40-45 %

ɇɟŬɜůŬɛɘɜŬůŬɘɛɑŬ 20 %

ȾŬhn, NEJM 1998     Daar ES, Curr Opin HIV AIDS 2008

http://en.wikipedia.org/wiki/Acute_HIV_infection
http://en.wikipedia.org/wiki/Acute_HIV_infection
http://en.wikipedia.org/wiki/Acute_HIV_infection




ɄɟɤŰɞɚɞɑɛɤɝɖ

ȹɘŬűɞɟɘəɐ ŭɘɎɔɜɤůɖ

üɆɨɜŭɟɞɛŬ ɚɞɘɛɩŭɞɡɠ ɛɞɜɞˊɡɟɐɜɤůɖɠ (EBV, CMV)

üɃɝŮɑŬ ŰɞɝɞˊɚɎůɛɤůɖ

üɀɘəɟɞɓɘŬəɏɠ ɚɞɘɛɩɝŮɘɠ (ˊ.ɢ. ůɨűɘɚɖ, ɔŮɜɘəŮɡɛɏɜɖ 

ɔɞɜɞəɞəəɘəɐ ɚɞɑɛɤɝɖ, ŰɡűɞŮɘŭɐɠ ˊɡɟŮŰɧɠ)

üȽɞɔŮɜŮɑɠ ɚɞɘɛɩɝŮɘɠ(HSV, ŮɟɡɗɟɎ, ɛɖɜɘɔɔɞŮɔəŮűŬɚɑŰɘɠŬˊɧ 

ŮɜŰŮɟɞɥɞɨɠ, ɘɞɔŮɜɐɠ ɖˊŬŰɑŰɘɠ)

üūŬɟɛŬəŮɡŰɘəɐ ŬɚɚŮɟɔɑŬ




