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l-autoimmunity
2- immunodeficiency
3-acquired immunodeficiency syndrome
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QLR Some primary human immunodeficiency diseases and underlying genetic defects
Immunodeficiency Inheritance Chromosomal
disease Specific defect Impaired function mode* defect
Severe combiried RAG-1/RAG-2 deficiency No TCR or Ig gene AR 1p13
immunadeficiency (SCID) rearrangement
: ADAdeficiency | Toxic metabolite inT AR 20413
PNP deficiency | and Beells AR 14q13
JAK-3 deficiency | Defective signals from AR 19p13
IL-2Ry-deficiency | 1L-24,7:9-15, X Xq13
ZAP-70 deficiency Defective signal from TCR AR 2q12
Bare-lymphocyte Defect in MHC class || No class I MHC AR 16p13
syndrome gene promoter molecules
Wfskott—Atdrf;h Cytoskeletal profein (CD43) Defective T cells and X Xp1
syndrame (WAS) platelets =
Interferon gamma IFN-y-receptor defect Impaired immunity to AR 623
receptor mycobacteria
DiCeurge syndrome Thyric aplasia T-and B-cell development AD 2211
Ataxia telangiectasia Defective cell-cycle kinase Low IgA, IgE AR g2
Gammaglobulinemias X-linked Bruton'’s tyrosine kinase X Xq21
agammaglobulinemia (Btk); no mature 8 cells s
Xelinked hyper-igM Defective CD40 ligand - h(E Xq26
syndrome -
Common variable Low IgG, Igh; variable Complex
Immunodeficiency IgM -
Selective Igh deficiency Lowor nolgh Complex -
Chronic granulomatous Cyt pgiehos i X Xp21
R R v
Grpaie | AR T6q24
Chediak-Higashi syndrome Defective intracellular Inability to lyse bacteria AR - lg&2
- transpart protein LYST) -
Leukocyte adhesion defect Defective integrin B2 Leukocyte extravasation AR 21q22

“AR = autosomal recessive; AD ~ autosomal dominant; XL = X linkec;"Complex ndicates corcitions for which precise
‘Esetc data are not avalizble and that may involve several inceracting loci
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Xlinked chronic granulomatous disease (CGDY
Propendin deficiency

Wiskott-Mdrich symdrome (WAS)

Xlinked severe combined Immunodeficiency

Xlinked agammaglobulinemia (Bruton's tyrosine kinasa)

Xlinked hyperlgM syndrome {(XHM)
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1-reticular dysgenesis
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@ Autosomal recessive
A6/9.4%)

TJak-3 deficiency
C11/6.5%)
‘\ RAG
\ G/2.9%
\

Cartilage hair hypoplasia

(17 0.6%)
Unknown
(11/65%)

nlar dysgenesis

ADA deficien
(28 /16.5%)

IL7Ra deficiency Artemis . deficiency
17 /10%) @/1.2%)  (78/45.9%)

(]
Lymphocyte
phenotype
T B NK Type of SCID.
- + - Xlinked T -2Ry—chain deficiency.

JAKS3 deficiency
CD45 deficiency

- + + IL-7R a-chain deficiency
CD3 3-chain deficiency
= = = Adcnosine deaminase (ADA)
deficiency
- + RAGI or RAGZ deficicacy
Arternis deficiency
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1-severe combined immunodeficiency
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1-Rebecca Buckley
2-recombinase activating genes
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1-Wiskott-Aldrich Syndrome (WAS)
2-Sialophorin
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(k) Cene Protetn product Function of encoded protelns
53-kDa precursar Nuckor apsid proteds
pi7 Forms outer core protein layer
p24 Forms inner core protein layer
po Is component of nucleoid core
BT Binds directly to genamic BNA
160-kDa precursor Emvelope glycoprotetns
apdl Is transmembrane protein associated with gpl 20
and required for fusion
gpizo Protrudes from envelope and binds CO4
Precursor Enzvmes
pid Has reverse transcriptase and RNase acuvity
p3l Has reverse transcriptase activity
plo Is protease that cleaves gag pracursor
paz Is integrase
Reguiatory protetrs
pl4 Strongly activates transcription of proviral DNA
E plg Allows export of unspliced and stingly spliced mRNAs
from nucleus
Auxillary provetas
pa7 Downregulates hostcell class | MHC and CD4
pi6 Is required for efficlent viral assembly and budding.
Promates extracellular release of viml particles,
degrades CD4 in ER
p23 Promotes maturation and infectivity of visal particle
Promates nuclear localization of prefntegration
pl5s compiex inhibits cell division
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(k) Activation of provins

ssHNA
Reverse
transcriptase

RNA-DNA
bybridd

= HIV dsDINA

(T3 HIV 120 binels tn 134 on target cell. {T) Transcription factors stimulate transcription of provical DNA
Into genomic ssEMA and, after processing, several mANAs.
(Z) Fisogente domatn 1 gpd1 and CXCRA, 3 G-protein-lnked i
receptor in the targetcell membeaie, medite fision. (Z) Viral ENA 15 exported to cytoplasm.
() Nuckocapsid containing viral genome and enzymes entess elk. (33) Host cell rtbasomes catalyze synthests of wiral precursar proteins.
() Viral genome and eazymes are released following removal (B Viral pratease cleaves precursors inin virl proteins.

" of care proteins. ST
{) HIV sBNA ard proteins assemble beneath the hostcell

@ Viral reverse transcriptase catalyzes reverse transcripiion af membrane. into which gpd | and gpl 20 are Inserted.
sBNA, forming ENA-DNA hybrids. i
(53} The membrane bods au, farming the viral envelope.

(5) Original RNA template is partally degraded by rboeusclease H,

followed by symbests of secaed INA strand to yidd HIV dsONA @ Released viral particles complete maturation’ incorposated
precizrsor protedns are cleaved by viml protease present in
() The viral dsDINA Is then translocated to the mucleus and integrated viral particles.

Into the host chromasomal DNA by the virs] Integrase enzyme.
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T sladsho ez 5 S35 02901 0210 medgs S o0 Joe 369,5Le 5T sladsho
55 gy gtsmgin Sladshe 5 (awss T sladsge) HIV-1 sladgus 5| 51 baungs
5 CXCROHIV-1 635 55 (K8 95,8 - xibis (Congs M sladsgu) Koo sladspu

OF-Y Jgaz) S o Jue nlga8 o 5y olgie 44 (CCR5

LB Properties of integrin molecules that are absent in leukocyte-adhesion deficiency
INTEGRIN MOLECULES®
Fropeety LFA-1 CR3 CR4
0 degdion CD11a/CD18 C011b/CD18 CD11¢/CD18
Subutompesition alf2 aMp2 aXp2
Sumitndecular mass (kDa)
wdit 175,000 165,000 150,000
Pt 95,000 95,000 95,000
Celelrgyression Lymphocytes Monocytes Manacytes
Monocytas Macrophages Macrophages
Macrophages Granulocytes Granulocytes
Granulocytes Natural killer cells
Matural killer cells
Ligand ICAM-1 (CD 54) €3bl C3bi
ICAM-2 (€D 102}
Fenvenhibited with monoclonal Extravasation ‘Opsonization Granulocyte adherence
by CTL killing Granulecyte adherence, and aggregation
T-B conjugate formaticn aggregation, and
ADCC chemotaxis
ADCC
“C13 =23 complerment receptor, also known as Mac-1; CR4 = type 4 complement receptor, also known as gp150/95;
113d ORd are hetarodimers containing 3 common [ chain but diffarant « chains designated L, M, and X,
R
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LIRS BN  Clinical diagnosis of HIV-infected individuals

CLINICAL CATEGORIES®

04+ Tcell count A B (4

= 500/ul Al Bl (1]
200-499/ul A2 B2 €2
< 2004 A3 B3 (< ]

CLASSIFICATION OF AIDS INDICATOR DISEASE

Category A Category €
Asymptomatic: no symptoms at the time of HIV Candidiasis of bronchi, hy lungs
Acute primary infection: glandular fever-like iliness lasting a Candidiasis, esophageal
few weeks at the time of infection Cervical cancer (invasive)
+ i oawiah 4
Iy PGLI: Coccidi is, dissemi o

Iymph node enlargement persisting for 3 or more

manths with no evidence of infection ff?mﬂtocn_:fs.u!upnMuufy

[< is, chronic i inal (= 1 th
Category B Cytomegalovirus disease (other than liver, spleen, or nodes)
Bacillary anglomatash Cytomegalovirus retinitis (with loss of vision)
Candidiasis, oropharyngeal (thrush) Encephalopathy, HIV related
Candidiasis, vulvovaginal: pers} a poorly Herpes si nic ulcer(s) (> 1
responsive to therapy P
Cervical [mod i in situ is, di or ¥y
Constitutional symptoms such as fever chronic (=1 menth
(> 38.5°C) or diarrhea lasting > 1 month Kaposi's sarcoma
Hairy leukoplakia, oral Lymphoma, Burkitt's
Herpes zoster (shingles) invelving at least two distinct Lymphoma, immunoblastic
fssgiec i o o Lymphoma, primary of brain
purpura 1ycob i ? plex or M. K
Listeriosis disseminated or extrapulmonary
Pelvic infl. y di icularly by tub i v i is, any site
abscess 1y ium, other or unidentified speci
Peripheral neuropathy or extrapulmonary

Preumocystis carinii preumonia

Salmonella septicemia {recurrent)
Toxoplasmosis of brain
Wasting syndrome due to HIV

*All categories shown in bold type dered AIDS. For
present; for category B, gory C ition can b
SOURCE: CDC guidelines for AIDS diagnosis. 1993 revision.

gory A di i dition in BorCcanbe
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LLIRS LN Immunologic abnormalities associated with HIY infection
Stage of
infection Typical abnormalities observed
LYMPH NODE STRUCTURE
Early Infection and di ion of dendritic cell: tural di
Late ive d i is;loss of folicular dendritic cells and germinal centers; inability P
support activation of T and B cells
T HELPER (T,) CELLS

Early Noin vitro proliferative response to specific antigen
Late Decreasein T, d g helper ities; no resps T-cell mitogens or alloantigens

ANTIBODY PRODUCTION
Early Enhanced nonspecific IgG and IgA production but reduced IgM synthesis
Late Ne proliferation of B cells specific for HIV-1: no detectable anti-HIV antibodies in some patients; increased numbers

of B cells with low CD21 and enhanced Ig secretion.

CYTOKINE PRODUCTION
Early Increased levels of some cytokines
Late Shift in cytokine production from T, 1 subset to T, 2 subset

DELAYED-TYPE HYPERSENSITIVITY

Early Highly significant reduction in proliferative capacity of T,1 cells and reduction in skin-test reactivity
Late imination of DTH resp plete ab: f skin-test reactivity

T CYTOTOXIC (T,) CELLS
Early Normal reactivity
Late Reduction but not elimination of CTL activity due to impaired ability to generate CTLs from T, cells
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Gemeris name fother names) Typical dosage Some potentiol side affects

REVERSE TRANSCRIPTASE IMHIBITORS: HUCLEOSIDE ANALOGUE

Didanosine (Widex, ddl)

Emtricitabine (Emtriva, FTC)
Lamivudine (Epivie, 3TC)
Stavudine (Zorkt, 4T}
Zakcitabine (HIVID, ddC)

Tidovudine (Retrovis, AZT, ZDV]

2 pills, 2 times a day on empty
stomach

W pill, ¥ tine a day
1 pill, 2 times & day
1 il 2 thmes a day
W i, 3 tiemes o day

 pill, 2 times a day

Nausea, diarrhea. pancreatic inflammation,
peripheral neuropathy

Headache, diarrhea, nausea, rah

Usually nome

Periphoral neuropathy

mouth

pancreatic inflammation

Nauses, headachs, anemia, neutropenta (redused
Iawels of neutrophil white blood cells), weakness,
insomela

INevirapine (Viramane]
[Efavirenz [Sustiva)

Wil 2 thenes o day
1 pif, 1 time a day

Pill containing lamivudine and 1 pil, 2 times a day Same as for zidovudine
Tidavudine i)
Abacair (Ziagen] 2 pills, 1 time a day Mausea, vomiting, disrrhes, lactic scidosis
[suwere liver diseasal
Tenofvir (Viread) 1 pil, ¥ time a day Nausea,
REVERSE TR TASE 1M1 BNT! ANALOGUES
Delavirdine (Rescriptor) 4 pills, 3 times & day (mixed into Rash, headache, hepatitis
‘waterl; not within an hour of
amtacids or didanosine

Rash, hepatitis

PROTEASE IMHIBITORS

rvdinavis (Crixivan)

Nelfinavir (Viracept)

Ritonavir (Norviry

Saquinavir {invirase, a hard-
gl capsule; Fortovase,
@ sott-gel capsule)

MAtazanavir (Reyataz)
Fasamprenavis cabcium? [Laxiva)

2 pills, 3 times a day on empty
stomach or with a low-fat

3 pills. 3 times a day with
some f

6 pilis, I tinves a day (or 4 pills,
2 timas if taken with

weakness, abnormal distribution of fat, elevated
d chiols glucose nt ok

& pills, 3 times a day (or 2 pills,
2 times a day if taken with
ritonavir) with a large maeal

2 pills, 1 time a day

2 pills, 2 times & day

FUSION INHIBITORS

Nauses, diarrhea, headache, sbnormal distribution
of fat, sievated triglyceride and cholesters
Iawsls, ghscoss intoloranca

Miust be used with ot least two other drugs
Appetite loss, malalse, diarrhea, nausea, vomiting

Enfuvirtide (Fuzeon, T-20)

Subcutaneous injection
2 times daity

Soreness at injection site, dirziness, loss of sleep,
umbaess in feet and legs

929 RNA U“’iu 6)'.) A L) a5 S92 (sglm”b .k.a»’S ”AT C,«.ﬁiéy OLO).) U,:_J,I
e J._al§ 60»9)_19,;.{3 4.l>)A P9 .JJ.)/SGA Slowl J.>|.&S DNA MuT Jg'J\.Jg

Al w3z @Jb O py SO cle cux Slepie Gl n cwss bl 055

S gl Jolge b 1) 0T 0lgiign 9 039 ug 9 olais] 559 0 siasls al o ol

6)lzs )b L enfuvirtide cles 8 il s jeme Tasl a5 Llag)ls £55 cpnges -390



aAD ol ol

S5 slr Baa Gladshe 4 (ug 9 3909 Sl 9 035 Jlasl 028" Jlge &5 AL o0 055590
S o

L o9y i oo bl J3105 GugSan )10 0 asuns )5 a8 plag)ls adsl i o

CDNA o155 45 (522558l 55 ST ) AZT 3959 adloo (2 dsess 225DAZT
0393 550 Ollows (F 0 )3 AZT 55,8 o 6,5 4ails w9 299,59, 5 Jb> o
ohlas 5 s asls ols ,UT 0T wase Vb oslizal L5 30 g39me LT,
09929 RT 55T baogs Lo 6 AZT .m0 3929 4 pilin asbly gz sl s 9
sLadslo DNA 4y AZT 3959 39 oms 03litl 35 bl 5l ask DNA Luwgs asl,
ovls AZT a4 95 505 ladgho Slogiy pogas 4.3 00 om 5l D T 0L
o> s Jlar gz K05 Ghg) Ko oo (B T b g asT 4 jomie 5009
RT o507 Joe o aibign 020995 5 ol s lag)ls 08,5 ) & Gugkan
S oo )lee 1)

Al L g AZT b ol a5 Glas Sl sl 5 os o pb b alogsls pos 03, b
G ot 5anl ml 0lays sl i Sl axigy e 4 6039205 g5 sla S oIT
=9,299 520 0Ly Olgie o sla pa3) Sl oolitul b &5 Wblon (o5 5 Oloyo
639l g5 FUT 95 S5 51 ,lge LS55 5,8 0 & sg0 (HAART) "Jles Lo
U5 oS 5 L)l s o b 4 g sl 59, S ogS e Sy
3 ol 5> sl saal 56 91> 4 polas sladidl Gigzr @ M55 oz w909
SLaghs) b a5 Sl oo ook 5 9 0305 (el | Lawdly s g 5k HAART 5)lgs
LesT 5,8kae a5 (515l 50 53] Olylows 39 azga 9 0398 Larieds (bl Jgars

2548 500l 5l (ol S e )la e slasms Hs rals 55 8 e b b Olee 4 0,b9s

\-nevirapine
Y -delaviridine
3-Highly active antiretroviral therapy



(st Juad QAS

4598 ol 43 iy 4 (YooY JK2) 398 0 0daline p3| sladleys samie L
S 3929 - HAART Slosal cuws 4 slocuiige of e 5980 0315 s laole
bl jlogs e b aily, 7 oo 3 I Ole 9 G slr 38> Glas b
ails 3 s sle Lolse cal (Ken cpl 09de . 308 0 Coguumma 0T Cind

(Y -0 Jyaz) sk

IR Some anti-HIV drugs in clinical use
Gemeric name {other namest Typical dosage Some patentiol side effects

REVERSE TRANSCRIFTASE INMIBATORSI NUCLEOSIDE ANALOGUE

Didanosine [Vides, ddi} 2 pills, 2 timves & day on empty Mausea, tic imfl ti
stomach peripheral newropathy
Emtricitabine [Emtriva, FTC) 1 pill, 1 time a day Headache, diarrhea, nausea, rash
Lamivudine [Epivic, 3TC) 1 pifl, 2 times a day Uzually nane
Stavudine (Zorit, d4T} 1 plll, 2 thmes a day Pesiphoral neuropathy
Zadcitabine (HIVID, ddC) 1 pill, 3 times a day ripak P mouth
pancreatic Inflammation

Tidowudine (Retrovin, AZT, ZOV) 1 pill, 2 timees a day Naisea, headache, anemia, nevtropenia (reduced

levels of neutrophil white bleod calls], weak e,

insamnia

Pill comtaining lamivadine and 1 pill, 2 times a day Samae as for ddovudine

zidowudine (Combivir]

Abacavir iZlagen] 2 pilis, 1 time a day Hausea, vomiting, diarrhea, lactic acidesis
lsuvers liver diseae)

Tenafir (Viread) 1 pil, 1 time a day Nausea, vomiting, increased risk of bone breakage

BEVERSE TRANSCRIPTASE INHIBITORS: MOMNUCLEOSIDE ANALOGUES

FUSIGH INHIBITORS

Delavirdine (Rescriptor) 4 pills, 3 times & day [mixed into Rash, headache, hepatitis
‘water); not within an heur of
antacids or didanosine
Nevirapine (ViFamune] 1 pill, 2 times a day Rash, hepatitis
Efavirenz [Sustiva) 1 plll, 1 time a day Dizziness, Insomnia, rash
PROTEASE IMHIBITORS
Irncinavis (Crisivan) 2 pills, 3 times & day on empty Hidnary sones. vislan,
stamach or with a low-fat dizzines, rash, matallic tasts bn meuth, abnormal
snack and not within 2 hours distribution of fat, elevated triglyceride and
of didanosine cholesterol bevels, glucose intolerance
Nefinavir (Viracept) 3 pliis, 3 times a day with Diarrhea, ab 1 of fat,
some food triglyceride and ch Ievels, glucose
[Ritonavir (Norvirh 6 pllls, 2 times a day (or 4 pillls. Nausaa, vomiting, diarrhea, abdaminal pain,
2 timas a day if taken with headachae, prickling tion in skin,
saqguinavir] with and not e I of fat,
within 2 hours of didanos! igly and chol gl intok
Saquinavir Invirase, a hard- 6 pills, 3 times a day [or 2 pillls, Nauseas, diasrhea, headache, abnonmal distribution
el capiule: Fortavase, 2 timas » day il takin with of 1at, elivated wriglyceride and cholesteral
a saft-gel capsule) ritenavir) with a large meal lawals, glucoss intolaran oo
Atazanavir (Reyataz) 2 pills, 1 timea day Must be used with ot least two other drugs
Fosamprenavir calcium? (Laxiva) 2 pilis, 2 times & day Appatite loss, malaise, diarrhea, nausea, vomiting

Enfuvirtide (Fuzean, T-28)

Suboutanecus injecion
2 tiens daily

at infection site, loss of leep,
nurnbaeis in feet and legs
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Why AIDS does not fit the paradigm

TAGLE 206 for classic vaccine development

Classic vaccines mimic natural immunity against reinfection
generally seen in individuals recovered from infection; there
are no recovered AIDS patients.

Most vaccines protect against disease, not against infection; HIV
infection may remain latent for long periods before causing AIDS.

Most vaccines protect for years against viruses that change very
little over time; HIV-1 mutates at a rapid rate and efficiently
selects mutant forms that evade immunity.

Most effective vaccines are whole killed or live attenuated
organisms; killed HIV-1 does not retain antigenicity, and the
use of a live retrovirus vaccine raises safety issues.

Most vaccines protect against infections that are infrequently
encountered; HIV may be encountered daily by individuals at
high risk.

Most vaccines protect against infections through mucosal
surfaces of the respiratory or gastrointestinal tract; the great
majority of HIV infection is through the genital tract.

Most vaccines are tested for safety and efficacy in an animal
model before trials with human volunteers; there is no suitable
animal model for HIV/AIDS at present.

SOURCE: Adapted from A.S. Fauci, 1996, An HIV vaccine: breaking the para-
digms, i of the iation of A i ysicic 108:6.
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