A recombinant, fully human ATG polyclonal antibody drug drives
immune cell depletion in a model of graft-versus-host disease
Sheila M. Keating, Adam S. Adler, Rena A. Mizrahi, Jackson Leong, Michael A. Asensio, Ariel R. Niedecken,
Yoong Wearn Lim, Emily Benzie, Kacy Stadtmiller, Yao Chiang, Renee Leong, David S. Johnson
GigaGen, Inc., One Tower Place, Suite 750, South San Francisco, California, USA 94080

BACKGROUND
•
•

Figure 7. ATG treatment quickly depletes immune cells. Six NSG animals per group

were engrafted with PBMCs and received a single treatment of either recombinant human
ATG, rabbit ATG, or control.

Anti-thymocyte globulin (ATG) is a polyclonal immunoglobulin
made by immunizing rabbits with thymocytes
ATG is used for immune cell depletion during transplantation to
prevent solid organ transplant rejection

In a GVHD in vivo model, after treatment,
immune cells were significantly depleted 2
days after treatment for both rabbit and
recombinant human ATG; however, cells
quickly rebounded 7 days after treatment for
all groups.

CHALLENGES:
•
•
•
•
•
•

ATG induces allergic responses to rabbit proteins
After treatment, cytokine release syndrome is caused by immune
cell activation from ATG
There is lot-to-lot variability due to differences in animals or cells
used
Anti-drug antibodies may reduce the half-life with repeated use
A central line is required for administration
Thrombocytopenia and red blood cell depletion is associated
with infusion

OBJECTIVE:
•
•
•

To make a recombinant, fully human polyclonal (rhATG) that has
similar antigen specificities to rabbit ATG (rATG)
To characterize ATG function in vitro
To demonstrate similar in vivo function of rhATG to rATG

Figure 2. Overview of GigaGen Pipeline for producing pAb. After immunization of Trianni humanized mice with
human thymocytes, millions of B cells are isolated and individually captured in microfluidic droplets of lysis solution
containing oligo-dT beads. The beads with bound mRNA are subject to OE-RT-PCR in a second droplet to generate each
cell's heavy and light chain variable sequences on single amplicons, which are inserted en masse into the expression
vector. The resulting expression library is transfected into Flp-In CHO cells by directed genome integration to create the
Master Cell Bank for standard bioproduction of full-length human polyclonal antibody.

Figure 3. Diversity is consistent during the cloning
pipeline. After Illumina sequencing, the 50 most frequent

METHODS
•

•

•
•

Trianni human transgenic mice produce antibodies with fully
human variable regions. When immunized with human
thymocytes and T cells, high titer immune cell-specific antibodies
are produced.
B cells are harvested from immunized mice, individual cells are
captured in droplets, native antibody heavy and light chain
sequences are linked together and cloned as full-length IgK-IgG1
into Chinese hamster ovary (CHO) cells for antibody production.
Antibodies are characterized for function and antigen-specificity
Immune deficient (NSG; Jackson Labs) animals engrafted with
human PBMCs are used as a model of graft-versus-host disease
(GVHD). Six animals per group were treated with a single dose of
6 mg/kg rhATG, rATG or vehicle negative control. Animals are
monitored for immune modulation, clinical severity and death
over 42 days.

CDR3H sequences are reported and followed through the
cloning pipeline. Regression analysis of sequence counts
between the library and final downstream step
demonstrates conservation between starting and final
products in generating a Master Cell Bank for rhATG.

Colored lines
demonstrate
dominant antibody
clonal sequences
and the height of the
bar is abundance of
the antibody. Both
measurements
remain consistent
throughout the
cloning process.

Figure 5. ATG depletes cell in vitro. Plasma

polyclonal Immunoglobulin (IVIG), recombinant human
ATG or rabbit ATG antibodies are co-cultured with PBMCs.
After overnight incubation, cell counts demonstrate >90%
depletion of immune cells.

Figure 1. Humanized mice produce anti-thymocyte antibodies. Transgenic mice are
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immunized with human PBMCs or thymocytes; high titer immune cell-specific antibodies are
produced.
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Immune depletion by
ATG works in several
ways including
apoptosis via activation
induced cell death or
direct killing. After
treating PBMCs with
ATG, cells are depleted
overnight.

Figure 8. ATG reduces the time to GVHD. Animals were monitored for the study period of
42 days to measure time to GVHD.

Figure 4. Antigen-specific antibody responses in
ATG. Antibody libraries are compared by ELISA using

Animals treated with
rhATG had a 7-day delay
to GVHD while rATG had
a 10-day delay.

immune cell antigen-specificity.
Libraries from rhATG
(right) are compared to rabbit-ATG (left).

Antigen-specificity of rhATG shows similar dominant
antigens to rabbit ATG. This demonstrates similar
immune cell targeting of both polyclonal antibody
drugs.

Figure 6. ATG activates through FcgRIIIa. CD4-

expressing CHO target cells and FcgRIIIa expressing
luciferase reporter effector cells are co-cultured in the
presence of either rhATG or rATG. Luciferase RLUs
demonstrates Ab-mediated activity.

Antibodies bind and
activate effector cells
through FcgRIIIa
demonstrating
antibody dependent
cytotoxicity.

CONCLUSION
From this study we have found that recombinant human ATG:
• Demonstrates similar in vitro function to rabbit ATG
• Efficiently depletes immune cells in vivo and delays onset to
GVHD
• Can be produced at a large scale from a master cell bank
and manufactured using standardized methods
Pre-clinical and clinical studies will be performed to evaluate rhATG
for toxicity, pharmacokinetics, and function for inducing
immunosuppression to prevent acute transplant rejection and reduce
other inflammatory auto-immune reactions. Future studies may show
improvement over rabbit ATG including:
•
•
•
•

Longer half-life in vivo
The potential for repeated lower doses with reduced anti-drug
antibody development
Easier administration with fewer side effects
A more potent and safer product

