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GENERAL GENOMIC
COMPARISONS
il —wll

Human (Homo sapiens) 3 billion 30,000

EAGGRIIyARUSS 2.6 billion 30,000
(M. musculus)

Thale cress (A. thaliana) | 100 million 25,000
Roundworm (C. elegans) |97 million 19,000
Fruit fly (D. melanogaster) | 137 million 13,000

Yeast (S. cerevisiae) 12.1 million 6,000
Bacterium (E. coli) 4.6 million 3,200

Human immunodeficiency
virus (HIV) = O =)




Genome layouts of HIV-1 (upper) and HIV-2 (lower)
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HIV forms.
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Acute HIV syndrome
Wide dissemination of virus
Seeding of lymphoid organs
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Prevalence of HIV among adults aged 15 to 49, 2017
By WHO region

Prevalence (%) by WHO region
. Eastern Mediterranean: 0.1 [<0.1-0.1] || Europe: 0.4 [0.4-0.4]

| Western Pacific: 0.1 [<0.1-0.2] Il Americas: 0.5 [0.4-0.6]| Global prevalence: 0.8% [0.6-0.9]

| South-East Asia: 0.3 [0.2-0.4] I Africa: 4.1 [3.4-4.8]

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever
on the part of the World Health Organization conceming the legal status of any country, territory, city or area or of its authorities,
or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines
for which there may not yet be full agreement.

0 875 1750 3,500 Kilometers

Data Source: World Health Organization
5 (73N World Health
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Map Production: Information Evidence and Research (IER) 3 M . s
World Health Organization w Organization

©WHO 2018. All rights reserved.




Summary of the global HIV epidemic (2017)

People living with People newly infected HIV-related
HIVin 2017 with HIV in 2017 deaths 2017

36.9 million
[31.1 million — 43.9 million]

940 000
[670 000 - 1.3 million]

1.8 million
[1.4 million - 2.4 million]

830000
[590 000 - 1.2 million]

1.6 million
[1.3 million = 2.1 million]

35.1 million
[29.6 million — 41.7 million]

18.2 million
[15.6 million — 21.4 million]

16.8 million
ﬁ [13.9 million — 20.4 million]

ii 1.8 million
[1.3 million — 2.4 million]

Children
(<15 years)

110000
[63 000 - 160 000]

180 000
[110 000 - 260 000]

Source: UNAIDS/WHO estimates

4‘;”@ World Health
WY Organization

———



-
i af

e

-
i
3
b

[

[ &)

i

b

" "

e ]
mi B g




AFRICAN AMERICANS
make up 12% of the
U.S. population but

accounted for 40% of
people living with

diagnosed HIV in 2014.

THAT’S MORE THAN
390,000 PEOPLE.

RATES OF BLACK PERSONS LIVING WITH DIAGNOSED HIV, 2014

050 55 76100 0M25 126200 (00 CT R MG E AT

AIDSVU.ORG SOURCE: U.S. CENTERS FOR DISEASE CONTROL AND PREVENTION A|DSVu°




Symptoms of HiV infection

Lymph node
(swelling)

Respiratory
system

- dry cough

- pneumonia
- sore throat

Muscle
- pain

Joints
- pain

shutterst~ck:

Headache
and difficulty
—a . concentrating

>

Skin

- rashes

- fever

- night sweats

Digestive
system

- nausea

- vomiting
- diarrhea

" Nail
(thickening

) and curving)

B

Weight loss
and fatigue
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Classification System-HIV/AIDS
Adolescents & Adulls
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Antiretroviral therapy for HIV infection

In the 1990s

Up to 20 pllks dally, taken at different : As little as 1 pill per day,
intarvals thraughout the day ' dlivering multiple drugs




FDA Approval of HIV Medicines

1981
First AIDS cases reported in the United States

1987
Zidovudine (NRTI)

1991 1992 1994
Didanosine (NRTI) Zalcitabine (NRTI) Stavudine (NRTI)

1995 1996 . 1998 —
Lamivudine (NRTI) Indinavir (PI) ombivir (FDC) Abacavir (NRTI)

Saquinavir (Pl) New.rapme‘(l\rlN‘RTl) Delavn.dmei(NNRTl) Efavirenz (NNRTI) Amprenavir (PI)
Ritonavir (PI) Nelfinavir (PI)

2003
2000 T
Didanosine EC (NRTI) 2001 Aazanavie (v) 2004

Kaletra (FDC) Tenofovir DF (NRTI) Emtric lh.‘l)l-n( (NRTI) Epzicom (FDC)
D Enfuvirtide (FI) Truvada (FDC)
Trizivir (FDC) ’ 5
Fosamprenavir (Pl)

2005 2006 il 2008
Tipranavir (PI) Atripla (FDC) s Etravirine (NNRTI)
W Darunavir (PI) Raltegravir (INSTI)

2011 2014
Complera (FDQ) 2012 2013 Cobicistat (PE)
Nevirapine XR (NNRTI) Stribild (FDC) Dolutegravir (INSTI) Elvitegravir (INSTI)
Rilpivirine (NNRTI) Triumeq (FDC)

2018
Evolt’aoz‘(fDC) 2016 Biktarvy (FDC)
Genvoya (FDC) Descovy (FDC) 2017 Cimduo (FDC)
Prezcobix (FDC) Odefsey (FDC) (NS 5 De'-‘*_‘ﬁQ"(([ﬁRg?ﬂ)
oravirine
Ibalizumab (PAI)
Symfi (FDC)
Symfi Lo (FDCQ)
Symtuza (FDC)

Drug Class Abbreviations:

CA: CCR5 Antagonist; FDC: Fixed-Dose Combination; Fl: Fusion Inhibitor; INSTI: Integrase Inhibitor; NNRTI: Non-
Nucleoside Reverse Transcriptase Inhibitor; NRTI: Nucleoside Reverse Transcriptase Inhibitor; PE: Pharmacokinet
Enhancer; Pl: Protease Inhibitor; PAI: Post-Attachment Inhibitor

T
Note: Drugs in gray are not available in the United States and/or are no longer recommended for use AlDSInfO
in the United States by the HHS HIV/AIDS medical practice guidelines. These drugs may still be used in
fixed-dose combination formulations.




HIV DRUG CHART
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DHHS, IAS-USA Guidelines:
Recommended Regimens for First-line ART

* BIC/TAF/FTC
*DTG/ABC/3TC *DTG/ABC/3TC
*DTG + (TAF or TDF)/FTC DTG + TAF/FTC
=« EVG/COBI/(TAF or TDF)/FTC «EVG/COBI/TAF/FTC
* RAL + (TAF or TDF)/FTC * RAL + TAF/FTC
Bold text identifies single-tablet regimens. *IAS-USA guidelines not updated since the approval of BIC/TAF/FTC.

» Recommendations may differ based on BL HIV-1 RNA, CD4+ cell count,
CrCl, eGFR, HLA-B*5701 status, HBsAg status, and osteoporosis status

» With FDA approval of 1200-mg RAL ! all options now available QD (except
in pregnancy)

1. DHHS guidelines. March 2018. 2. Ginthard HF, et al. | {s]
JAMA. 2016;316:191-210. 3. Raltegravir [package insert]. 2018. Skde credit: cBnicalopions.com
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bNAD Targets on HIV

. HIV envelope

-~ V3-glycan
* 10E8 L« 10-1074
| * PGT121

CD4 . L “ Vi/NZ-glycan
* 3BNC117 o «(CP256-VRC26
* VRCO1 * PGS

* VRCO7-523 * PGOM1400




GS-CA1 Mode of Action Summary
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?ﬁg Where is the HIV reservoir?

Cells of the Immune System
Stem Cell

TCell

Progenitor
3 Cell °9 Natural

Progenitor Killer Cell

From http://textbookofbacteriology.net
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Anatomical Reservoirs
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The only
man cured

of HIV.
Timothy Ray
Brown




Examples of strategies currently in human studies

MINIMIZE RESERVOIR
Limit reservoir with early treatment

Reactivatin:

infecte Combination

Inhibit histone
Inhibit bror Cure

extrateri
Activate toll-like
Activate protein ki

Transfusing cells without CCR5 gene
Gene-editing therapy
Bone marrow or cord blood transplantation




Chance of PTC

HIV Cure strategies:
Lessons from Long-term control in human and NHP

To limit the
establishment of the
reservoir

To reduce the size of
the reservoir

[
¥ Render
uninfected Flush out the

Deplete |
atent
cells resistant] ; ¢c ted cells -
to HIV reservolir

Early ART

Strategies to optimize innate and
adaptive immune functions to:

- facilitate clearance of infected cells
- enhance immune control

Time of ART Initiation



Eradication Cure Eradication

* Timothy Ray Cure
Brown (Berlin No functional HIV-1
Patient) remaining in the body
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Current Opinion in Virology




Approaches to HIY

aeme therapy Knockdown of proteins required for HIV replication.
For example, CORS
Dverexpression of restriction factors, For example,
Human: Bhesuws chimearnic TRIMSa
Engineered T-cell recapiors. For example,
Third-generaticn chimernc antigen receptors
Immuneg based Therapeutic vacoanation
Coytcking therapy, For example, 1h7, IL15
Anti-inflammaiory agenis
Growth Formone
HIV reactivation HDAC inhibitors—For example, SAHA
TLR agonists
FKC activation
Cyioloxic Autclogous stam-call fransplant
Allogensic stem-cell fransplant




90-90-90

An ambitious treatment target
to help end the AIDS epidemic













