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Safe Harbor Statement
The following presentation and accompanying videos contain forward-looking statements, including, but not limited to, statements regarding potential indications and applications for, 

planned and continued development and advancement of, and therapeutic potential of, product candidates in NGM Bioôs pipeline,including NGM621, NGM707, NGM831 and 

NGM438, and our tumor selection rationale and trial design planning for NGM707; ILT2 and ILT4 being key checkpoint inhibitor resistance mechanisms in cancer; the potential of our 

immuno-oncology candidates, including their potential ability to improve immune responses to solid tumors by releasing myeloid cell checkpoints and reprogramming tumor 

associated myeloid cells from suppressing to stimulating immune attack; the potential importance of inhibiting both ILT2 and ILT4; the possibility that NGM707 in combination with an 

anti-PD1 may deepen and broaden responses in inflamed tumor microenvironments and may benefit anti-PD-1/PD-L1 relapsed or refectory patients; the potential benefits of our 

biomarker strategy; the planned timing of initiation, enrollment, data readouts and results of NGM Bioôs clinical trials, including with respect to timing of data readouts from the ongoing 

trial of NGM707; our anticipated milestones in 2022; and any other statements other than statements of historical facts. Because such statements deal with future events and are 

based on NGM Bioôs current plans, objectives, estimates and expectations, they are subject to various significant risks and uncertainties and actual results, performance and 

achievements and the timing of events could differ materially from those described in or implied by the statements herein. Such risks and uncertainties include, without limitation, 

those associated with the costly and time-consuming pharmaceutical product development process and the uncertainty of clinical success, including risks related to failure or delays in 

successfully initiating, enrolling or completing clinical studies, the risk that NGM Bioôs ongoing or future clinical studiesin humans may show that NGM Bioôs product candidates are 

not tolerable or effective treatments, the risk that preclinical studies or modeling may not be indicative of results in future human clinical trials, the risk that preliminary results from 

clinical studies may not be predictive of the final results of such studies, the risk that success in earlier-stage clinical studies does not ensure that later clinical trials evaluating NGM 

Bioôs product candidates will generate the same results or otherwise provide adequate data to demonstrate the effectiveness and safety of such product candidates, and the risk that 

others may discover, develop or commercialize products before or more successfully than NGM Bio; the ongoing COVID-19 pandemic which has adversely affected, and could 

materially and adversely affect in the future, NGM Bioôs business and operations, including NGM Bioôs ability to timely supply, initiate, enroll and complete its ongoing and future 

clinical trials; the time-consuming and uncertain regulatory approval process, including the risk that NGM Bio or Merck, as applicable, may not receive marketing approvals for any of 

NGM Bioôs product candidates in a timely manner, or at all; seeking and maintaining protection of intellectual property; NGM Bioôs reliance on third party manufacturers and delays or 

problems in the manufacture or testing of product candidates; NGM Bioôs dependence on its amended collaboration with Merck for the development and potential commercialization of 

product candidates falling within the scope of the amended collaboration and its ability to maintain the amended collaboration, including the risk that if Merck were to breach or 

terminate the amended collaboration or Merckôs development funding obligations thereunder, NGM Bio would not obtain all of the anticipated financial and other benefits of the 

amended collaboration, and the development and/or commercialization of NGM Bioôs product candidates falling within the scope of the amended collaboration could be delayed, 

perhaps substantially; the sufficiency of NGM Bioôs cash resources, including to fund development programs that fall outside of the narrower scope of NGM Bioôs amended 

collaboration with Merck, and need for additional capital; and other risks and uncertainties affecting NGM Bio and its research and development programs, including those described 

under the caption "Risk Factors" and elsewhere in NGM Bioôs annual report on Form 10-K for the year ended December 31, 2021 filed with the United States Securities and Exchange 

Commission (SEC) on March 1, 2022 and future filings and reports of NGM Bio with the SEC. The forward-looking statements contained in the following presentation are made only 

as of the date hereof or as of the dates indicated in the forward-looking statements, even if they are subsequently made available by NGM Bio on its website or otherwise.  NGM Bio 

undertakes no obligation to update or supplement any forward-looking statements after the date hereof, or to update the reasons why actual results may differ or differ materially from 

those anticipated in the forward-looking statements. 
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NGM Bio: Explorers on the Frontier of Life -Changing Science
Explorer Series 1: Discovery Engine Explorer Series 2: NGM831 and NGM438

Explorer Series 3: NGM707 Explorer Series 4: NGM621
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NGM Bio: Explorers on the Frontier of Life -Changing Science

Explorer Series 3: NGM707, a Dual ILT2/ILT4 Antagonist 

Antibody Product Candidate
1. Presentation from Marco Colonna, Professor of Pathology and    

Immunology at the Washington University School of Medicine in St. Louis

2. NGM707 Research Overview

3. Clinical Development Update and Overview

4. Q&A Session



Biology of ILT (LILR) receptors
Marco Colonna, MD
Professor of Pathology and Immunology 
Washington University School of Medicine in St. Louis

mcolonna@wustl.edu
https://sites.wustl.edu/colonnalab/
Twitter https://twitter.com/TheColonnaLab

mailto:mcolonna@wustl.edu


How do NK cell recognize many tumor cells or 
virally infected cells?

NK cell Target cell



How do NK cell recognize many tumor cells or 
virally infected cells?

Swedish Coast Guardto local fishermen:
if the silhouette of sub you have just seen doesnɅt match 

one of ours, then Ɉplease call usɉ



NK cell

¢ƘŜ άƳƛǎǎƛƴƎ ǎŜƭŦέ ƘȅǇƻǘƘŜǎƛǎ

Target cell
-

MHC-I



NK cell

Inhibitory receptors provide a molecular basis for 
ǘƘŜ άƳƛǎǎƛƴƎ ǎŜƭŦέ ƘȅǇƻǘƘŜǎƛǎ

Target cell
-

MHC-I



2DL1 2DL2 2DL3 3DL1 3DL2

HLA-Cw4,5,6 HLA-Cw1,3,7 HLA-Bw4 HLA-A3,11

KIRs - Killer Ig-Like Receptors 
Diverse inhibitory receptors for Human MHC class I 

KIRs

MHC-I

ITIMs
SHP1/2

phophatases

Inhibition
Colonna et al. Science 1995



The Human Leukocyte Receptor Complex: 
more than KIRs

Modified from Troswdale, Immunity



Leukocyte receptor complex (LRC)

Modified from Troswdale, Immunity

Human 

Chromosome 

19q

Mouse

Chromosome 7

Mouse

Chromosome 10



c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

ILT2

LILRB1

ILT4

LILRB2

ILT5

LILRB3

LIR8

LILRB4

ILT3

LILRB5

c

c

s
s

s
s

c

c

s
s

s
s

PIRB

(mouse)

c

c

s
s

s
s

ILT: Immunoglobulin-like transcripts
(LILR: Leukocyte Ig-Like Receptors)

Cytoplasmic 

ITIMs SHP1/2

Inhibition

Inhibitory isoforms
c

c

s
s

s
s

Gp49b

Lilrb4a

(mouse)



c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

ILT1
LIR7

LILRA2

ILT7
LILRA4

ILT8 LIR6a ILT1
like

protein

c

c

s
s

s
s

c

c

s
s

s
s

PIRA

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

FcRg

ITAMs

ILT: Immunoglobulin-like transcripts
(LILR: Leukocyte Ig-Like Receptors)

Activating isoforms

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

ILT1
LIR7

LILRA2

ILT7
LILRA4

ILT8 LIR6a ILT1
like

protein

c

c

s
s

s
s

c

c

s
s

s
s

PIRA

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

FcRg

ITAMs

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

ILT1
LIR7

LILRA2

ILT7
LILRA4

ILT8 LIR6a ILT1
like

protein

c

c

s
s

s
s

c

c

s
s

s
s

PIRA

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

FcRg

ITAMs

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

ILT1
LIR7

LILRA2

ILT7
LILRA4

ILT8 LIR6a ILT1
like

protein

c

c

s
s

s
s

c

c

s
s

s
s

PIRA

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

FcRg

ITAMs

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

ILT1
LIR7

LILRA2

ILT7
LILRA4

ILT8 LIR6a ILT1
like

protein

c

c

s
s

s
s

c

c

s
s

s
s

PIRA

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

FcRg

ITAMs

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

ILT1
LIR7

LILRA2

ILT7
LILRA4

ILT8 LIR6a ILT1
like

protein

c

c

s
s

s
s

c

c

s
s

s
s

PIRA

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

FcRg

ITAMs

Gp49a

Lilrb4b
(mouse)

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

ILT1
LIR7

LILRA2

ILT7
LILRA4

ILT8 LIR6a ILT1
like

protein

c

c

s
s

s
s

c

c

s
s

s
s

PIRA

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

FcRg

ITAMs

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

ILT1
LIR7

LILRA2

ILT7
LILRA4

ILT8 LIR6a ILT1
like

protein

c

c

s
s

s
s

c

c

s
s

s
s

PIRA

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

FcRg

ITAMs

Pira1 Pira2

(mouse)

Lilra5 Lilra6

Cytoplasmic 

ITAMs SYK

Activation



c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

c

c

s
s

s
s

ILT2

LILRB1

ILT4

LILRB2

ILT2 (LILRB1) and ILT4 (LILRB2) bind HLA-class I 

Cytoplasmic 

ITIMs SHP1/2

Inhibition

HLA-A, -B, -C, -E, -G
Angiopoietin-like proteins

Amyloid b
RIFIN



ILT2 (LILRB1)



ILT2 is broadly expressed on NK cells, CD8 T cells, and 
myelomonocyticcells

NK cells

B cells

T cells

monocytes

moDC

Colonna M et al. J Exp Med 1997;186:1809-1818 © 1997 Rockefeller University Press



Colonna M et al. J Exp Med 1997;186:1809-1818 © 1997 Rockefeller University Press

ILT2-Fc soluble protein binds HLA-A, -B, and -G1 transfectants

ILT2

Fc

721.221 721.221



Structure of the ILT2 (LILRB1)-HLA-A2 complex

Yang Z , Bjorkman P J PNAS 2008;105:10095-10100

a3 domain



Steric clashes (<5 Å)

between CD8aa & LIR -1.

CD8aa/HLA-A2

(PDB: 1AKJ)

LIR-1/HLA-A2

(PDB: 1P7Q)

MHCI 

Contacts

(LIR-1)

MHCI 

Contacts

(CD8aa)

CD8aa& LIR-1 contacts.

HC

b2m

CD8aa& ILT2 (LIR-1) exclude each other sterically


