Acquired Immune Deficiency Syndrome

(AIDS)
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Main symptoms of

Acute HIV infection

Systemic:
: EeYT]: | Central:
eight foss - Malaise
- Headache
- Neuropathy
Pharyngitis
Mouth: Lymph nodes:
- Sores - Lymphadenopathy
- Thrush

Esophagus:

- Sores Skin:

- Rash
Muscles:
- Myalgia

Liver and Gastric:
spleen: -Nausea
- Enlargement -Vomiting
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Acute HIV syndrome
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The most common methods of transmission of HIV are:

Unprotected ;?' Sharing
sex with an f needles
infected with
partner infected
f person

Almost eliminated as risk factors for HIV transmission are:

Sl
Transmission “¥ Infection
from infected from blood
mother to products
fetus
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Entry Inhibitors N
Attachment inhibitors block Integrase Inhibitors (INIs)

INIs block HIV from being
integrated into the cell's DNA

HIV from connecting o the CD4

cell. T-20is a type of attachment h\‘j 3
inhibitor called a fusion inhihiti,__’,/f/’
CCR5 inhibitors block

attachment o a co-receptor
called CCRS.

Nukes &  These lypes of

drugs stop HIV
non-nukes changing from

(NRTIs & 4 single strand
NNRTIs) ofRNAintoa

double sirand
of DNA.

Pls block new HIV from
being cut into smaller
proteins and from being
reassembled inte new
infectious particles.



Main symptoms of

AIDS

Central
- Encephalitis
- Meningitis

Eyes
- Retinitis

Lungs oy
- Pneumocystis 5 i
pneumonia ¢ ¥
- Tuberculosis

-

(multiple organs)
- Tumors

="

Skin
- Tumors

Gastrointesti
- Esophagitis

- Chronic diarrh
- Tumors
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KAPOSI'S SARCOMA ASSOCIATED HERPESVIRUS
(HHV-8) OR(KSHY)
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|HIV /AIDS epidemic

33 million people

5.7 million people
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Vif, Vpr, Nef and p7

gp120 Protease

Docking
Glycoprotein
Lipid
Membrane
gp41
Transmembrane
Glycoprotein
Integrase
R Nucleocapsid
»
Reverse

Viral RNA
Genome

Oilnln el ons Sas RNA Gl o535 b (55 oole a5 i gl pug s (TEITOVITUSES) Lo s s 5,
ogoa |y ol RNAegs a5 waieils FRT) GusSias jlopasens” o6y ariil @ 955 50355 sl sl slogms g
99529 S8 Ol i i cnl a5 03 s b p9i5 95l LS w3l SST L1 o Wil b ST (61 a5 SDNA
b sker ;5 Ygone a5 1z ol [bls roed 45 o2 oy g £95 ol pb 5 Col LugSne sl 4 REIMO aelS . 0y] o 3525 4
ooy 1y ol Sl slocnsiyy a5 cul it slags lhls HIV sgi o plosl RNA 4 DNA 51 6 )ls pases
el TV g Hal 053 olaisl slays 55 9 €V 5 POl GBY «oim Loy pgs 5, (soses slopy shls HIV oS
GilS il ao B 53 50 Limgny (hled aleye (b 5l ey 9550 ST 093 50 g ol Jlasil L HIVE L cogie
oS Sl (o9 (SRS Sk 050 Sy 090 (] 45 Wge j5al Iyl )3 o9 e ST Sl (Kiagd 090 Sy s s
O ol glacdly o Jsho g5 Sy oS Wb (asie laasy 0,5 o 18 Jledd Oys0ar (e psis 0900 HIV o o
od3 (495 50 ans & b ye jo (S (nlpln g Wload earde mang b (R lashe pb 4 golad (slae S Je

¥l G o ol Gl gl a3



5LTR 3LTR
U3 R U5 m RRE U3 R US
l] | gag | | vif | [ env [ [I
A4 [ pro | pol [ [veq w IJ:]
sD «— tat
. T
HIV provirus
B
\.lflf
| gag | RRE
CMV- T - ] = polyA RSV [rev | polyA
SD sA
packaging plasmid rev plasmid
5LTR 3LTR
us us
RSV I:llijgl T:E| Promorarl Transgene I CMV-r- H:\Z.S:_t;_-f_ij polyA
: H: ab &l
SD rev I
I
SA SIN vector plasmid envelope plasmid

ol 33l 037 1y 3l 5 Lo « CDA” 55 51 T (slacemsisd ol & (ol olfs slaslus 51 85,5 03,5 03901 L HIV
Shoslizal L HIV ais oo o 1) Cigie & il Gl (g j5boas a5 ais wis slo 55 51 (29,5 25 slaJsbs
&ly o o5 250 sl ol (2alS el oy plod )0 5wl go GBS s e y0 (Bos5 2385 sl T sla sl
05 ol S bgio e 9> B HIV wongll 5,5 ,5 T CDAT sla Jsho ol 45 colfin .ol Lo ba)] & 595 5l glis
clboo b slacisie (al @lyys w5 JruS ) ol wlsioe oo (sone Sl )3 a5 39 e s Lags oy I i

S oo JSio [, HIV Lo le a5 0,10 9929 aliea LYo .aigd oo 0,8 S yo el a5 siiwn

3579 DNA (sljls slog g 4 comd HIV 1o (Giaz) psenlise sl e Jlaio! o5 05 00 ey iyl 05 oo
2,10 3529 yloyd dy g yg & e Cueglie Sloml Il pl by ol asils

S99y o~ u,uég} WOy IRSRAY U¥929 ASJ HIV )f‘ .Q)L.\.; Cono Cawl sauiS U¥9°9 u& HIV S Gb )5@ U"‘ s:\i..s‘ Pjo
3y dilegoe anki B s o lagle HIV @il il gos (L wox slacisie @ly Glaiz cuop o5 |z ) o o
S o 0390l o 1) 1,00 wligs as yobe 5l Jlasl g g3 Wl o pwi abasl) aiile calizes 3,0



HIV life cycle

- 1:Binding ’ * i

4

S

7. Transcription

Virions
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Viral Attachment

CD4Cell

Chemokine
Co-Receptor
(CCR5 or CXCR4)
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HIV Life Cycle and existing drug targets
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Protease | /%
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Epidemiologic Notes and Reports

Kaposi‘s Sarcoma and Pneumocystis Pneumonia
Among Homosexual Men — New York City and California

During the past 30 months, Kaposi's sarcoma (KS), an uncommonly reported malig-
nancy in the United States, has been diagnosed in 26 homosexual men (20 in New York
City [NYC], 6 in California). The 26 patients range in age from 26-51 years (mean 39
years). Eight of these patients died (7 in NYC, 1 in California)—all 8 within 24 months
after KS was diagnosed. The diagnoses in all 26 cases were based on histopathological
examination of skin lesions, lymph nodes, or tumor in other organs. Twenty-five of the
26 patients were white, 1 was black. Presenting complaints from 20 of these patients are
shown in Table 1.

Skin or mucous membrane lesions, often dark blue to violaceous plagques or nodules,
were present in most of the patients on their initial physician visit. However, these
lesions were not always present and often were considered benign by the patient and his
physician.

A review of the New York University Coordinated Cancer Registry for KS in men
under age 50 revealed no cases from 1970-1979 at Bellevue Hospital and 3 cases in this
age group at the New York University Hospital from 1961-1979.

Seven KS patients had serious infections diagnosed after their initial physician visit.
Six patients had pneumonia (4 biopsy confirmed as due to Pneumocystis carinii [PC]),
and one had necrotizing toxoplasmosis of the central nervous system. One of the patients
with Pneumnocystis pneumonia also experienced severe, recurrent, herpes simplex infec-
tion; extensive candidiasis; and cryptococcal meningitis. The results of tests for cyto-
megalovirus (CMV) infection were available for 12 patients. All 12 had serological evi-
dence of past or present CMV infection. In 3 patients for whom culture results were
available, CMV was isolated from blood, urine and/or lung of all 3. Past infections with
amebiasis and hepatitis were commonly reported.

TABLE 1. Presenting complaints in 20 patients with Kaposi's sarcoma

Presenting complaint Number (percentage) of patients
Skin lesion(s) only 10 {50%)

Skin lesions plus lymphadenopathy 4 (20%)

Oral mucosal lesion only 1 (5%)

Inguinal adenopathy plus perirectal abscess 1 (5%)

Weight loss and fever 2 (10%)

Weight loss, fever, and pneumonia 2 (10%)

(one due to Pneumocystis carinii)
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Deadly Viruses:
Crossing From
Monkeys to Humans

Over the last decade, scientists have discovered X B . T s
that [he fwo wirirses respansible for the glabal & 4

AIDS epidomic, HIV-1 and HIV.2, came from SAHAES : whw:ﬁ '\H fhﬂn;::m l;v:: tl:
simvan viruses that fumped the species barmior o . 3 m’“‘ ﬂm, Tl Caitd i Sh sk

fermans from twa different kinds of Afiican ’m rn.lr;lllur:'ﬂl’ M" 4 sultspecios in Gentral Africa. Dthers

markeys
FilV- 1, which has caused the viast majority of W;ﬂmwu 19 "’.';!" - “m-":.mm,iﬂ:ﬂm!m -
woridvatte AIDS cases, came from chimpanzees eouree of KIV-L ehimpanzees from West Central Afrles, | LA

Distributlon of chimpanzes subspecias
@D Pan troglodytes troglodytes
SUBAK CFFD Fan [pygmy) paniscus

@S Pan trogidytes schweinfurthi

Ut live in eitfher Central ar West Central Africa.
HIV-2, wihich infects people Iocated primanly in
Wes! Afnca, has been traced fo a virus found in
tha sooly mangabey monkey, which ives in a
coastal range in West Afnca

Hooper's Theory:
In 1999, farmer BBC radio reparter Edward Hooper pubkshed a book caflad “The
River” in which he contends the AIDS epidemic was caused by a contaminzled pofio
vaccine Lhat was given to hundreds of thousands of peogle in Central Africa in the
19505, Hes theory, which some have called flawad, ciles the sirong comelation between
Ihe ruzal African clinics where the Wistar oral vaccine was administered from 1957 to
1960 and the villages where the earliest AIDS cases turned up,
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$ Westar oral pol
vaccination smas 1957-1960

D) riv-1 cases up to 1980

Edward Hooper visits
Kasonero, Uganda, in 1988
and learns that 100
villagers have died of
“slim” disease, thelr
name for AIDS. That
encounter began his
search for tha origin of

the epidemic.

It i at this stage in the process that Hooper contends
The Process the Wistar polio vaccine may have contaminated witha
Wistar Used to Make simlan virus, Wistar categorically denles the allegaton.
Oral (live) Polio Um‘u .

(2]

The palivins is grown

in @ series of monkey i in large quantities in fluid

facdney-tissue cultures bo emzure that st form over o single loyer of  immune systemn to
untd it is incapable of Is s2le and maoriey Wdney tissue lo destroy ary natural
eaming sachness, etoctive produce The vactina. poba Infectian

1 e R by Ectwiared Hoaper; Msbonal Gecgraphies Pedowsss Smagn courtasy JsnYoes Sgro and Linweesity of Wisconsiny Jous Basonsmn [ The Chromicls

Siloass SIV gy jlo axisls cds llgs (293 L g Ko ,o a5 olul sas oo lis a5 conl sg2 90 (Sl
b bl oy 5o athe i 5l i g a8 e ablie T L lldl oy els e &S ol b ugpg SIV ax S
odle s o HIV @ (T Los (gl gy cnl @1y (B o)l calizes slo bl oy 4T Jlgite 5 oo oo JWH Lol cailo o3
39 Sy s oy ;3 o3l sobj ol Goyb Sl wilsi e b SIV (g lar o 3a0,8 JUil (s €55 4 4z b ol

.c,w,lmlxoyjmﬁmdﬁjldgb45@1&.{1).3)5[.345



Origin of HIV-1

Heeney et al., Science 313, 2006, 462-466
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Warldwide prevalence of HIV-1 subtypes, CRFs, and LIRFs
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Top Ten HIV Clinical Controversies 2014
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Global summary of the AIDS epidemic 2014

Number of people Total 36.9 million [34.3 milion — 41.4 million]
living with HIV in 2014 Adults 34.3 milion [31.8 milion — 38.5 million]
Women 17.4 million [16.1 milion — 20.0 million]
Children (<15 years) 2.6 milion [24 milion — 2.8 milion]
People newly infected Total 2.0 million [1.9 milion — 2.2 million]
with HIV in 2014 Adults 1.8 million [1.7 milion — 2.0 million]

Children (<15 years) 220 000 [190 000 — 260 000]

AIDS deaths in 2014 Total 1.2 milion [980 000 — 1.6 milion]
Adults 1.0 milion [890 000 - 1.3 million]
Children (<15 years) 150 000 [140 000 — 170 000]
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Global summary of the AIDS epidemic | 2013

Number of people Total 35.0 million [33.1 milion — 37.2 million]
living with HIV in 2013 Adults 31.8 milion [30.1 milion — 33.7 million]
Women 16.0 million [15.2 million - 16.9 million]
Children (<15 years) 3.2 milion [2.9 milion — 3.5 million]
People newly infected Total 2.1 milion [1.8 milion — 2.4 milion]
with HIV in 2013 Adults 1.9 milion [1.7 million — 2.1 milion]

Children (<15 years) 240 000 210 000 — 280 000]

AIDS deaths in 2013 Total 1.5 milion [1.4 milion — 1.7 million]
Adults 1.3 milion [1.2 milion - 1.5 milion]
Children (<15 years) 190 000 [170 000 — 220 000]

WHO — HIV department | July 21, 2014 (@};g;ﬂiﬂggﬁﬂ @UNAIDSE = unicef®
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The CCRS Re Ce tO I' (Wild-Type Protein)

32-bp deletion
begins here

Cell Membrane

Cytoplasm

@ = Cysteine
/ = Disulfide Bond
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Wildtype CCR5 segment:

5/- ... TTT CCA TAC AGT CAG TAT CAA TTC TGG AAG AAT TTC
CAG ACA TTR AAG ATA GTC ATC TTG GGG CTG GTC CTG CCG CTG
CTT GTC ATG GTC ATC TGC TAC TCG GGA ATC CTA ARA ACT CTG
CTT CGG TGT CGA AAT GAG RAG ARG ... -3'

CCR5-A32 mutation segment:

5= ... TTT CCA TAC ATT AAA GAT AGT CAT CTT GGG GCT GGT
CCT GCC GCT GCT TGT CAT BGT CAT CTG CTA CTC GGG AAT CCT
RRR BAC TCT GCT TCG GTG TCG ARA TGA -3’

Recombinase-treated CCR5 chromosomal segment:

5= ... TTT CCAR TAC AGT CAG TAT CAA TTC TGG AAG AAT TTC
CAG ACA TTA AAA GGA AGT TAC TGT TAT AGA GGG TCT AAG ATT
CAT CCA TTT ATT TGG CAT CTG TTT AAA GTA GAT TAG -3

Key:
Delta-32 deletion Zinc Finger A recognition site
Recombination site Zinc Finger B recognition site
Stop codon Zinc Finger D recognition site

Recombination Recombination
site gite
Dealta 32 Dealta 32 Wild typa Recombinase-
mutation mutation CCRS5 treated CCRS

deletion stop codon stop codan stop codon

Ly

Zing  Zing ! Zing  Zir
Finger Finger Recombinase- Finger Finge
A B m&lﬂll‘:'l.lﬂnﬂ- C B
si site e site  site
fragment
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Frequency of CCR5- A32 allele in the Old World
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