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Methods 

• Integrase strand transfer activity was measured in an enzymatic assay 
with recombinant HIV-1 IN.

• Antiviral activity was measured in isolated primary human immune 
cells infected with HIV-1 BaL strain by p24 ELISA and in PBMCs 
infected with clinical HIV-1 and HIV-2 isolates using a radiolabeled 
reverse transcriptase (RT) assay. 

• Drug susceptibility to HIV-1 strains with and without site-directed 
INSTI-r, NRTI-r, NNRTI-r, PI-r, or CAI-r mutations was assessed in 
antiviral (MT-2) assays.

• In vitro selection for drug resistant HIV was performed by dose 
escalation.

• Pairwise in vitro drug combinations were assessed in HIV-1IIIb-infected 
MT-2 cells and the antiviral combination effect evaluated using 
SynergyFinder Plus.

• GS-1720 was tested for antiviral activity against 4 non-HIV viruses.
• Compound cytotoxicity was assessed in primary and immortalized 

human cell lines of different tissue origin over a period of 5-11 days 
using CellTiter-Glo. 

• Potential for off-target binding activity was assessed using a panel of 
87 molecular targets including receptors, ion channels, transporters 
and enzymes.

• Safety pharmacology and toxicology profiles were evaluated in vitro 
and in nonclinical species (rat, monkey) following oral GS-1720 
administration.

Results
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• Once daily single tablet regimens containing an integrase strand 
transfer inhibitor (INSTI) remain the standard-of-care treatment 
option for people with HIV (PWH) (1).

• For some PWH, for whom once daily oral medications remains a 
significant burden and unmet medical challenge, there is strong 
interest in developing longer acting oral and injectable therapies to 
meet their needs. 

• GS-1720 is a potent and selective investigational INSTI in clinical 
development as a novel once weekly oral antiretroviral for the 
treatment of HIV-1 infection.

• GS-1720 was found to be well tolerated in healthy volunteers, with 
a median half-life (t1/2) of 9.3 days supportive of weekly dosing (2).

• In a Ph1b study, GS-1720 (450 mg) dosed once daily on Day 1 and 
Day 2 showed robust antiviral efficacy in PWH, with a mean plasma 
HIV-1 RNA decline of >2.0 log10 copies/mL by Day 8 of 
monotherapy (3).

• Herein we describe the in vitro pharmacology and nonclinical 
safety/toxicology profiles for GS-1720.

Results

Conclusions

• GS-1720 is a novel oral INSTI with 

significantly improved antiviral potency 

compared to bictegravir and a similar 

nonclinical virology, pharmacology and 

safety profile. 

• These data support the ongoing clinical 

development of GS-1720 as a potential 

first-in-class, once-weekly oral INSTI for 

the treatment of HIV-1 infection.
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Antiviral Class IC50 (nM)a

GS-1720 INSTI 6.2 ± 0.4

Bictegravir INSTI (pos control) 10.0 ± 1.0

Atazanavir PI (neg control) >3,000

a    Mean ± SD values from 3 experiments assayed in quadruplicate

CD4+ T-Lymphocytes Monocyte-derived Macrophages

EC50 (nM)a CC50 (µM)a SIb EC50 (nM)a CC50 (µM)a SIb

GS-1720 0.76 ± 0.25 14.6 ± 2.1 19,200 0.79 ± 0.40 10.4 ± 0.7 13,100

Bictegravir 5.73 ± 1.33 9.6 ± 2.3 1,680 2.60 ± 0.24 43.6 ± 0.7 16,800

7.5X 

a    Mean ± SD values from 4 independent donors assayed in triplicate; P = 0.003 for both cell types (potency) by unpaired t-test 
b   SI, selectivity index (CC50/EC50 ratio)
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GS-1720 Bictegravir

HIV-1 HIV-2

INSTI

HIV-1 EC50 (nM, n=20) HIV-2 EC50 (nM, n=2)

Mean ± SD Median Range Mean (range)

GS-1720 0.07 ± 0.06 0.04 0.01 - 0.21 0.28 (0.11 - 0.44) 

Bictegravir 0.34 ± 0.32 0.29 0.05 - 1.49 0.51 (0.30 - 0.72)

Mean, median and range values from single mixture of PBMC donors assayed in triplicate; P < 0.001 (HIV-1) and P = 0.47 (HIV-2) 
by unpaired t-test 

4.9X 7.3X 

Mean EC50 Fold Change (relative to WT)a

E92Q Y143R Q148R N155H R263K
E92Q/

N155H

E138K/

Q148K

G140S/

Q148R

GS-1720 2.7 2.5 1.0 1.9 2.0 1.8 9.5 5.5

Bictegravir 1.6 1.8 0.7 1.3 1.9 1.2 4.4 2.1

Raltegravir 4.8 18 16 6.1 1.1 58 65 108
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a    Mean FC values (± SD, in bar graph) from at least 3 independent experiments assayed in quadruplicate
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EC50 Fold Change, Rangea

NRTI-r NNRTI-r PI-r CAI-r

GS-1720 0.4 – 0.8 0.7 – 2.4 0.4 – 1.3 0.8 – 1.2

Controlsb 2.7 - >131 66 - >82 5.3 - 31 30 - >350

a    Mean ± SD values from at least 3 experiments run in triplicate
b    Controls: NRTIs (TAF, FTC), NNRTI (EFV), PIs (DRV, ATV), CAI (LEN)

Resistance Selection Methodology Viral Outgrowth Progression

EC50 Fold-Change (relative to WT)a

HIV-1IIIb 

input 

virus

Selected HIV-1IIIb Virus Passage (P)

GS-1720,

P-16

BIC,

P-14

EVG, 

P-18

GS-1720 1.0 ± 0.1 9.0 ± 2.5 2.8 ± 0.4 0.6 ± 0.1

Bictegravir 1.0 ± 0.1 6.8 ± 1.8 4.4 ± 0.9 0.5 ± 0.1

Elvitegravir 1.0 ± 0.1 6.0 ± 1.3 1.8 ± 0.3 63 ± 19

Efavirenzb 1.0 ± 0.2 2.1 ± 0.3 0.6 ± 0.1 0.9 ± 0.2

a  Mean ± SD values from at least 2 (BIC and EVG) or 3 (GS-1720) experiments assayed in triplicate

b  A non-INSTI (NNRTI) control

-40 -30 -20 -10 0 10 20 30 40

GS-1720 + GS-1720

GS-1720 + LEN

GS-1720 + TAF

GS-1720 + RPV

GS-1720 + DRV

TAF + EVG

RBV + d4T

1.18

3.47

11.70

7.22

11.50

14.47

SynergyFinder Plus Scorea

Synergistic

-20.79

Antagonistic

Additive

a  Mean LOEWE scores from at least 14 experiments assayed in quadruplicate

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p = 0.045

p = 0.22

Antiviral Activity, EC50 (nM)a

HCV HBV SARS-CoV-2 HSV-2

GS-1720 31,700 ± 1,550 >50,000 >50,000 >50,000

Control 

(Inhibitor)

3.6 ± 3.5

(Danoprevir)

52 ± 15

(RG-7834)

37 ± 13

(Remdesivir)

121 ± 57

(Amenamevir)

a    Mean ± SD values from at least 3 experiments assayed in quadruplicate

Target 

Cells

Human 

Cells

Tissue 

Origin

Cytotoxicity, CC50 

(µM)a

GS-1720 Puromycin

Immortalized 

Cell Lines

Huh-7 Hepatoma >44 0.3 ± 0.1

Gal-Hep-G2 Hepatoma, galactose-adapted 30 ± 8 0.5 ± 0.3

Gal-PC-3 Prostate Carcinoma, galactose-adapted >44 0.3 ± 0.1

MRC-5 Embryonic Lung Fibroblast >44 0.3 ± 0.1

Primary 

Cells

Hepatocytes Liver Donors (n=3), freshly isolated >50 0.8 ± 0.2

Activated PBMCs Blood Donors (n=4), IL-2/PHA-treated 9 ± 1 0.7 ± 0.1

Unstimulated PBMCs Blood Donors (n=4), resting 28 ± 5 0.6 ± 0.1

CD4+ T Lymphocytes Blood Donors (n=4), purified 15 ± 2 0.7 ± 0.1

Macrophages Blood Donors (n=4), monocyte-derived 10 ± 1 5.9 ± 1.5

a    Mean ± SD values from at least 3 experiments assayed in quadruplicate

NOAEL, No observed adverse events level

GS-1720 Shows No Clinically Relevant Antiviral Activity 

 Against Several Non-HIV Viruses

GS-1720 Retains Activity Comparable to Bictegravir 

Against Common INSTI-r Site-Directed HIV-1 Mutants

GS-1720 Shows Full Antiviral Potency Against a Panel 

of HIV-1 Mutants Resistant to Other Drug Classes

GS-1720 Shows High Potency Against a Multiclade 

Panel of HIV Clinical Isolates in Human PBMCs

GS-1720 is a Potent and Selective Inhibitor of HIV-1 

Replication in Primary Human Target Cells
GS-1720 and Bictegravir Select for S153 Variants In 

Vitro, Conferring Low-level Drug Resistance

GS-1720 Shows No In Vitro Antiviral Antagonism 

When Combined with Other Antiretrovirals

GS-1720 Shows Low Cytotoxicity In Vitro Across 

Human Cell Lines and Primary Human Cells

GS-1720 Was Well Tolerated In Nonclinical Safety 

Studies Up to the Highest Dose Levels TestedGS-1720 is a Potent Inhibitor of HIV-1 Integrase (IN) 

Strand Transfer Activity In Vitro

Repeat-dose studies Outcome

Rat, 6-week • No GS-1720 related adversity or target organ toxicity

• NOAEL= 300 mg/kg/week (highest dose tested)

Monkey, 6-week • No GS-1720 related adversity or target organ toxicity

• NOAEL = 30 mg/kg/day (highest dose tested)

Safety pharmacology studies Outcome

Safety panel (n=87 targets) Melanocortin receptor 4 (MC4; IC50 5.11 μM)

Rat neurobehavioral function • No GS-1720 related observations

• NOEL= 300 mg/kg (highest dose tested)

Monkey cardiovascular and respiratory 

function

• No GS-1720 related observations

• NOEL= 30 mg/kg (highest dose tested)

hERG potassium channel IC50 > 6 µM (limit of solubility)

Genetic toxicity studies Outcome

Ames, Chromosomal aberration (in vitro) Non-mutagenic

Rat repeat dose micronucleus (in vivo) No micronucleus formation

GS-1720 clinical data presented in poster WEPEB116 (ref 2)
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