
Evaluation of an IgG therapeutic efficacy in a humanized immune system mouse model 
lacking murine Fc gamma receptors

Figure 1. Functional deletion of murine Fc gamma receptors is designed to alleviate confounding effects and improve accuracy

Fig 4. Pembrolizumab treatment showed significant tumor growth inhibition in one donor (Donor C; teal) in FcResolv™ huNOG mice, but not in donor-matched 
huNOG mice. Donor B (red) did not show a response to treatment in either strain, whereas in Donor A (purple) the trend was present in FcResolv™ huNOG mice 
but did not reach significance due to spontaneous regression in the vehicle arm post D28.
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Fig 3. No significant differences were seen 
in A) overall human immune reconstitution 
between the parent strain and the FcResolv™ 
version for NOG (at 12 WPE) and NOG-EXL 
(at 10 WPE). B) However, there were significant 
differences in both B) human B cells and C) 
human myeloid cells ONLY in the FcResolv™ 
NOG-EXL compared to parent. The FcResolv™ 

NOG showed no differences in B or C 
compared to the parent. Multiple unpaired t 
tests, * q<0.01. D) No significant differences 
were seen in human T cells in peripheral 
blood, bone marrow, or spleen of naïve 
engrafted animals between FcResolv™ NOG 
(green) and NOG (orange) at either 12 (not 
shown) or 17 WPE. Human T cells were present 
at study start (D0).

Fig 5. Evaluation of human TILs in pembrolizumab-treated animals showed significant differences between the strains across all donors (A-C; represented as single 
bar per treatment x strain), with FcResolv™ huNOG mice (green) showing overall higher human infiltration (hCD45+) (panel A), hCD8+ T cells (panel B) and decreased 
tumor-associated macrophages (panel C) compared to vehicle-treated mice. In contrast, there were no significant differences intratumorally between vehicle and 
pembrolizumab-treated huNOG (orange).
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Fig 6. Summary of human immune cells in tumor. Cytotoxic T cells (red) increase and 
immunosuppressive myeloid cells (orange) in the tumor decrease in pembro-treated 
FcResolv™ huNOG. The opposite is seen in huNOG mice.
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Abstract
Fc gamma receptors (FcγRs) on residual murine immune cells in humanized immune 
system (HIS) mice can interact with human IgG-based therapeutics and confound 
preclinical results. We assessed impact of murine FcγRs on anti-PD1 efficacy in HIS 
mice engrafted with lung adenocarcinoma cells treated with pembrolizumab or vehicle. 
We also present humanization results for the newly generated FcγR knockout NOG-
EXL. Methods: HIS NOG (huNOG) or HIS FcγR knockout NOG mice (FcResolv™ huNOG) 
were made using identical protocols with CD34+ cells (3 shared donors). Reconstitution 
was evaluated in naïve animals and HCC827 cells were inoculated in remaining animals. 
From D7, mice were dosed twice weekly for 4 wks then euthanized for blood, spleen, 
and tumor analysis. Results: Humanization was equivalent between strains. Pembro 
treatment showed significant tumor growth inhibition in 1 donor in FcResolv™ huNOG 
mice, but not in donor-matched huNOG. Human TILs in pembro-treated mice were 
significantly different between the strains for all donors, with more CD8+ T cells and 
fewer TAMs in FcResolv™ huNOG mice compared to vehicle-treated mice, and no 
significant differences in huNOG. Murine TIL analysis showed differences in murine 
macrophage populations between strains. Conclusions: Anti-PD1-treated FcResolv™ 
huNOG mice show expected pharmacodynamic changes and donor-dependent 
efficacy, whereas pembro-treated huNOG mice showed neither, demonstrating the 
impact of murine FcγRs on antibody IgG-based therapeutics.

Experimental Aim
To determine whether knockout of murine Fc gamma receptors in a super 
immunodeficient mouse model would alter an IgG4 mAb checkpoint inhibitor 
(anti-PD1) efficacy compared to the parent strain in a lung adenocarcinoma model, 
we studied tumor growth kinetics, human reconstitution, and tumor infiltrating 
leukocytes (TILs) via flow cytometry in each strain engrafted with human HCC872 
tumor cells treated with pembrolizumab or vehicle.

Methods
Expt A. HIS NOG (huNOG) or HIS FcγR knockout NOG mice (available as the FcResolv™ 
huNOG mouse) were created using identical protocols with CD34+ cells from three human 
donors (A-C) shared across both strains and animals evaluated for human chimerism at 
12 weeks post engraftment (WPE) via peripheral blood (inclusion criteria ≥ 25% hCD45 
and > 3500 live single cell count). Animals were shipped to study site, acclimated and 
baseline reconstitution (prior to study start) was evaluated in a cohort of naïve animals 
(n=5-6/strain/donor) via flow cytometry at 17 WPE (study start D0; blood, spleen, and 
bone marrow samples were evaluated) to confirm human T cells (hCD3) were present. 
HCC827 (10x106 cells in 200 µl RMPI 1640 via subcutaneous injection) cells were inoculated 
in remaining animals (n=58 huNOG, n=79 FcResolv™ huNOG). Animals were randomized 
on day 7 (D7; criteria = individual tumor volume and % hCD45 at 12 WPE) post-tumor 
implantation into 12 groups (n=9-14 x 3 donors x treatment/vehicle). Daily clinical 
observations and twice weekly body weights and tumor growth were measured (length x 
width via calipers) and recorded. Mice received treatment (pembrolizumab 10 mg/kg IP, 
10 ml/kg) or vehicle (0.9% NaCl IP, 10 ml/kg) from D7, dosed twice weekly for four weeks, 
and were then euthanized for FACS analysis (utilization of a human and murine marker 
panel) collecting blood, spleen, and tumor samples. Expt B. HIS NOG-EXL (huNOG-EXL) 
or HIS FcγR knockout NOG-EXL (available as the FcResolv™ huNOG-EXL mouse) were 
created using identical protocols with CD34+ cells from three human donors (D-F) 
shared across both strains. Animals were evaluated for chimerism at 10 WPE. 

Conclusions
The FcResolv™ NOG and FcResolv™ NOG-EXL strains have similar humanization 
performance compared to the relevant parent strain, NOG or NOG-EXL
In a tumor-bearing context:
• �Pembro-treated FcResolv™ huNOG mice showed an increase in human T cells and 

decrease in human and murine immunosuppressive myeloid cells as compared 
to controls

• �When treated with anti-PD1, FcResolv™ huNOG mice show expected 
pharmacodynamic changes and donor-dependent efficacy

• �Despite the same donors and identical engraftment parameters, pembro-treated 
huNOG mice did not show efficacy or expected pharmacodynamic changes

• �These differences are due to the FcγR knockout, despite pembro being an 
Fc-silenced IgG4 anti-PD1

• �Cannot fully accept the hypothesis (Donor A spontaneous tumor regression), 
but conclusions support it

Fig 8. In the spleen, hCD8+ cells (panel A) were increased and murine myeloid (panel B) and granulocytes (panel C) were significantly decreased in the presence of 
pembrolizumab in the FcResolv™ huNOG (green) compared to vehicle. There were no differences in the spleen with either human or murine immune cells composition 
between vehicle and treated huNOG animals (orange).
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Fig 7. Evaluation of murine TILs revealed all the cells present in the tumor were of myeloid origin (data not shown). There were significant differences in the murine 
macrophage intratumoral populations, regardless of treatment or donor, with a F4/80+LyClo dominant phenotype in FcResolv™ huNOG (panel A; green) compared to 
the F4/80+LyChi phenotype in the huNOG (panel B; orange). In the presence of pembrolizumab, the murine myeloid population within the tumor, showed a decreased 
trend in FcResolv™ huNOG but it did not reach significance. In contrast, the huNOG pembro-treated animals showed an increased trend in the intratumoral murine 
myeloid population compared to vehicle but like the FcResolv™ huNOG, did not reach significance.
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Fig 2. NOG and FcResolv™ NOG (Expt A) and NOG-EXL and FcResolv™ NOG-EXL (Expt B) 
mice were humanized using identical protocols with three different donors per experiment. 
Engraftments for a given donor occurred on the same date for both strains. For Expt A, 
humanized mice (those that met the inclusion criteria) were shipped from the humanization 
lab to a study site where tumor implantation, randomization, and treatment occurred.
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Strategy for murine FcγR knockout in FcResolv™ NOG models

FcResolv™ NOG strains humanize similarly to parent NOG strains

Donor C responds to pembrolizumab in FcResolv™ NOG but not in NOG

Pembro-treated FcResolv™ huNOG mice had significantly higher
human immune cell infiltration into the tumor

Human and mouse immune cells in the spleen show significant differences 
in the FcResolv™ huNOG but not in the huNOG when treated with pembro

Ly6Clo dominant macrophage population in tumor of FcResolv™ huNOG mice

Human TIL changes in pembro-treated FcResolv™ huNOG are 
more reflective of clinical results compared to huNOG

Study design

Murine innate cells are not inert in the context of human mAbs, and their 
interactions with Fc domains of antibody-based therapies can introduce 
confounding factors. FcResolv™ NOG strains represent a cleaner system 
for efficacy studies of antibody-based therapies which remove potential 
confounding variables due to interaction with murine Fc gamma receptors.


