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• There are 170 million people with HIV-1 infection and about 30% are co-infected with 
either HCV (25%) or HBV (10%), which can cause long-term illness and death. 

• Viral hepatitis progresses faster and causes more liver-related health problems among 
people with HIV-1 than among those who do not have HIV-1. 

• HIV-1 co-infection triples the risk for liver disease, liver failure, and liver-related death 
from HCV and HBV. 

• The new cyclophilin inhibitor STG-175 is a cyclosporine A (CsA) derivate with extremely 
high potency against HCV and intermediate potency against HIV-1 and HBV.

• In a novel HCV/HIV-1/HBV co-infection/co-culture system, STG-175 significantly inhibits 
the three viral replications, suggesting the potential use of STG-175 in combination with 
direct-acting antivirals (DAAs) in co-infected patients.

The New Cyclophilin Inhibitor STG-175 Efficiently Inhibits 

Mono- as well as Co-Infections of HIV-1, HCV and HBV
Philippe Gallay1, Michael Bobardt1, Udayan Chatterji1, Zhengyu Long2, Shengli Zhang2, and Zhuang Su2

1Dept. of Immunology & Microbial Science, The Scripps Research Institute, La Jolla, California 92037; 2S & T Global, Inc., 470 Wildwood Ave., Unit 3, Woburn, MA 01801. 

AASLD 2015, San Francisco

Human immunodeficiency virus type-1 (HIV-1), hepatitis B virus (HBV) and hepatitis C virus
(HCV) share a common route of transmission. HBV and HCV mono-infection represent the
major causes of chronic liver disease globally. HIV-1 co-infection with HBV or HCV is
associated with accelerated progression to severe liver disease, increased risk of
hepatotoxicity from antiretroviral therapy and reduced survival. Co-infected patients are
often refractory to most therapies and develop liver fibrosis, cirrhosis and liver cancer
more often than mono-infected patients. Since a growing body of evidence suggests that
HIV-1, HCV and HBV, all exploit the host protein cyclophilin A (CypA) to optimally infect and
replicate in human cells, we tested a new cyclophilin inhibitor STG-175 for its capacity to
inhibit mono- as well as co-infections of these three prime viral human threats.
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Results

Fig 1: Anti-PPIase and Immunosuppressive 

Activities of STG-175

Fig 3: Drug Combination Analyses

Fig 2: Anti-HCV Activities of STG-175 

Among Genotypes (GTs)

Premise

A. Replicon-luciferase containing cells were exposed for 72 h to 

increasing concentrations of STG-175 and luciferase activity in 

cell lysates quantified. B. A similar experiment was conducted 

with the GT1b replicon cell line in 0, 5, 10, 20 and 40% of human 

serum. 

Results

Background

For mono-infections: i) human PBMCs were infected with HIV-1 (JR-CSF) and viral
replication was quantified by HIV-1 capsid/p24 ELISA; ii) hepatoma Huh7.5.1 cells were
infected with HCV (JFH-1) and viral replication was quantified by HCV core ELISA; and iii)
NTCP-positive Huh7 cells were infected with HBV AD38 and viral replication was quantified
by HBV HBeAg ELISA. For dual and triple infections: target cell populations were mixed
prior to virus exposure. For drug treatments, STG-175 was added to cells either i) together
with viruses or ii) 3 days post-infection and then every 3 days for a period of 12 days.

Materials and Methods

In this in vitro co-culture infection system, we found that STG-175 inhibits in a dose-
dependent manner mono-infections, dual co-infections as well as the triple HIV-
1/HCV/HBV co-infection. The degree of STG-175 antiviral efficacy was HCV > HIV-1 > HBV.
The addition of STG-175 together with virus totally blocked HCV and HIV-1 infection and
greatly attenuated HBV infection. When added 3 days post-infection and then every 3 days,
STG-175 totally eradicated the pre-established HCV infection, almost totally aborted the
established HIV-1 infection and prevented the viral expansion of the pre-established HBV
infection. Similar results were observed during the triple HIV-1/HCV/HBV co-infection. STG-
175 was found to be constantly more efficacious than the well-characterized cyclophilin
inhibitor alisporivir in both mono- and co-infections.

Conclusions
By demonstrating a potent and broad spectrum of antiviral activity, the new cyclophilin
inhibitor STG-175 represents an attractive drug partner for an IFN-free regimen for the
treatment of HIV-1/HCV/HBV co-infections.

Inhibition of CypA (A) and CypD (B) isomerase activities were 

assessed using the α-chymotrypsin-coupled assay. Enzyme 

catalyzed rate constants were calculated as IC50s. (C) IL-2 

promoter activation upon T-cell stimulation by PMA was 

determined using a Jurkat T-cell line, which expresses 

betagalactosidase. DMSO, STG-175, CsA, ALV (alisporivir) or 

SCY-635 were added together with PMA and enzymatic activity in 

cell lysates quantified after 24 h. 

Fig 5: Dual-infection Analyses

Left panels. Same as Figure 4, except that mixed PBMCs and human 

Huh7.5.1 cells were exposed to both HIV-1 and HCV. Middle panels. Same 

as Figure 4, except that mixed NTCP-Huh7 and Huh7.5.1 cells were 

exposed to both HBV and HCV. Right panels. C. Same as Figure 4, except 

that mixed PBMC and NTCP-Huh7 cells were exposed to both HIV-1 and 

HBV. 

Fig 6: Triple-infection Analyses

Same as Figure 4, except that mixed PBMCs, NTCP-Huh7 and Huh7.5.1 

cells were exposed to HIV-1, HBV and HCV altogether. DMSO, STG-175 

or ALV was added to cells either together with viruses (top panels) or 3 

days after virus addition and then every 3 days (bottom panels). 

Fig 4: Mono-infection Analyses

Left panel. Activated human PBMCs were exposed to HIV-1 JR-CSF 

together with or without STG-175 for 3 h, washed and replication 

monitored by HIV-1 p24 ELISA for 12 days. Middle panel. Huh7.5.1 cells 

were exposed to HCV JFH-1 for 3 h, washed and replication monitored by 

HCV core ELISA for 12 days. Right panel. NTCP-Huh7 cells were exposed 

to HBV AD38 for 3 h, washed and replication monitored by HBV HBeAg

ELISA for 12 days. 




