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CONCLUSIONS
• MTX-101 enhances CD8 Treg function in

vitro, in vivo, and in ex vivo patient tissues.
• MTX-101 may decrease inflammation via

selective elimination of pathogenic CD4 T
cells in IBD.

• We postulate that CD8 Treg can be targeted
by MTX-101 to suppress pathogenic CD4 T
cells and may represent a novel and
selective therapeutic approach to restore
immune balance in patients with Crohn’s
disease.

METHODS
• Prevalence and phenotype of CD8 Treg from

healthy and CD donors were examined by
flow cytometry.

• Binding of MTX-101 was evaluated by flow
cytometry.

• The functional impact of MTX-101 was
evaluated using flow cytometry and
supernatant analysis in PBMCs isolated
from Crohn’s disease patients.

• MTX-101 was tested in AI patient intestinal
tissue biopsies (celiac and CD) and animal
models of acute Graft vs. Host Disease
(GvHD).

• Tolerability and pharmacokinetic studies for
MTX-101 were performed with NSG-Tg(Hu-
IL15) mice engrafted with human CD34+

cord blood cells.
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BACKGROUND/PURPOSE
In healthy individuals, activation of CD8 Treg
leads to selective elimination of self-reactive
CD4 T cells to maintain immune balance. CD8
Treg appear dysfunctional in autoimmune (AI)
diseases, including Crohn’s disease (CD). CD8
Treg from AI patients are insufficient to kill
self-reactive CD4 T cells, due to expression of
inhibitory KIR2DL1/2/3 that serves as an
autoimmune checkpoint.
We have developed MTX-101, a bispecific CD8
Treg modulator targeting CD8 and
KIR2DL1/2/3. MTX-101 selectively binds CD8
Treg and enhances their killing of self-reactive
CD4 T cells.
CD8 Treg function enhanced by MTX-101
prevents self-reactive CD4 T cell expansion
and inflammation, without increasing
unwanted immune cell activation or pro-
inflammatory cytokines.
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MTX-101 increases survival in human PBMC GvHD model
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Figure 4: (A) NSG mice were irradiated and injected intravenously with human PBMC from an HLA-DQ2.5 healthy donor on study day 0. MTX-101 (2
mg/kg) or saline were injected every 7 days to study day 28. Low-dose IL-2 (25,000 IU) was injected every other day from study day 0 to study day 10.
(B) The survival curve for mice across each of the three treatment groups is shown. (C) Percentage of CD25+ CD8 Treg cells within the peripheral
blood as detected across treatment groups. Granzyme B MFI is shown for MTX-101 and low dose IL-2 treatment groups on study day 20 for CD8
Tregs (no saline mice remained). (D) Absolute counts of activated CD25+ CD4 T cells/uL and MFI of Ki67 staining in CD4 T cells are shown for early
take down mice across treatment groups on study day 15 within the peripheral blood.

(A) Human PBMC GvHD model (B)  MTX101 increases survival

CD8 Treg are present in Crohn’s disease patient PBMCs and have decreased 
cytolytic capacity 

Figure 1: (A) CD8 Treg are present in the peripheral blood of healthy and Crohn’s disease donors. (B) Peripheral blood CD8 Treg derived from healthy
and Crohn’s donors were stained for Granzyme B, as a measure of cytolytic capacity, and the transcription factor (TF) Helios. (C) Autoreactive CD4 T
cells in PBMC from 8 Healthy and 11 Crohn’s donors.
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(A) Percent CD8 Treg is similar in CD PBMCs (B) Decreased cytolytic capacity and expression of key TF (C) Increased autoreactive CD4 T cells
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Figure 2: (A) PBMC were incubated with MTX-101 or monospecific constituent molecules. Antibody binding to CD8 Treg was detected using an anti-
human IgG1 Fc secondary antibody. (B) Crohn’s PBMC were incubated for seven days with a mixture of bacterial flagellin and OmpC peptide and IL-7
and IL-15 cytokines +/- MTX-101 at 100nM. The percentage increase in concentration of Granzyme B as detected in the supernatant on study day 5
and decrease in IFN and TNF at day 7 is shown for MTX-101 treated donors relative to untreated for both responders and non-responders in the
assay. The percentage decrease in division as determined by measuring fully diluted CFSE is also shown on day 7 for both responders and non-
responders relative to untreated.

MTX-101 enhances CD8 Treg function and reduces proinflammatory cytokines 
and CD4 T cell expansion in Crohn’s PBMC
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(B) MTX-101 increases degranulation and decreases cytokine production and CD4 T cell proliferation(A) MTX-101 binding

-50

0

50

100

150

Granzyme B

-20

0

20

40

 CD4 T Cell Division

%
 C

ha
ng

e 
in

 D
iv

is
io

n

%
 C

ha
ng

e 
in

 IF
N

-60

-40

-20

0

20

TNFα

%
 C

ha
ng

e 
in

 T
N

Fα

Responder Non-responder

(C)  MTX-101 increases activation of CD8 Treg
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(D)  MTX-101 decreases activated CD4 T cells number and expansion

MTX-101 decreases pathogenic CD4 expansion and proinflammatory cytokine 
secretion in autoimmune disease tissue-derived organoids  

Figure 3: Organoids were cultured with flagellin/OmpC peptide (Crohn’s) or gliadin peptides (Celiac) +/- MTX-101. (A) Increase in CD25 expression by
CD8 Treg within Celiac organoid following incubation with 100nM MTX-101 compared to untreated control. (B) Reduction in antigen-induced
epithelial cell death and CD4 T cell expansion is shown across celiac and Crohn’s organoid cultures following MTX-101 treatment. Reduction in IL-17a
and GM-CSF detected in celiac organoid supernatant is shown following treatment with MTX-101.
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(A) MTX-101 increases CD8 Treg activation (B)  MTX-101 decreases epithelial cell destruction, antigen-specific CD4 expansion and  
cytokine production
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MTX-101 dosing in CD34+ NSG-Tg(Hu-IL15) mice does not result in production of 
pro-inflammatory cytokines

Figure 5: NSG-Tg(Hu-IL15) mice engrafted with CD34+ hematopoietic stem cells (HSC) [CD34+ NSG-Tg(Hu-IL15)] were injected with 5 mg/kg MTX-
101 and blood was collected at 2, 24, 72 and 168 hrs. Dosing of mice with anti-CD3 (clone OKT3; 0.5 mg/ml) was used as a positive control for
inflammatory cytokine production. Serum levels of (A) IFN, (B) TNF and (C) IL-2 were measured over time.
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Figure 6: (A) Experimental design for multidose pilot toxicology study in CD34+ NSG-Tg(Hu-IL15) mice engrafted from two independent cord
blood donors. At 12 weeks, mice with >25% hCD45, >3% hCD3 and >2% hCD56 were accepted for the study. Animals received IV doses on Days
1, 8, 15, 22, 29 of 0, 5 or 50 mg/kg of MTX-101.

Blood samples were collected for PK (n=4/dose/donor) and immunophenotyping (n=5/dose/donor) at specific time points following dose, and
terminal blood and spleen were collected on Day 28.
• PK time points ( ): pre-dose and at 0.5, 2, 24, 96, 168 hr following dosing on Days 1 and 22; additional PK time point were collected on Day

15, 29 (0.5 hr post-dose)
• Flow cytometry time points ( ): pre-dose on Day 0 and 15 and post-dose on Day 29

(B) Mouse body weight over time after dosing with MTX-101.

No MTX-101-related observations in pilot toxicology study following 
repeated doses up to 50 mg/kg in CD34+ NSG-Tg(Hu-IL15) mice

(A) Experimental Design (B) MTX-101 did not result in body weight loss

Figure 8: Production of IFN by (A) CD8 Treg and (B) NK cells pre-dose, at day 15 and day 29 as measured by flow cytometry in peripheral blood.
(C) Proportion of Helios+ cells in the CD8 Treg and populations in splenocytes. (D) Proportion of CD8 Treg or NK cells in cell cycle, as measured by
expression of Ki67 in splenocytes. Experimental design is shown in Figure 6A.
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Evidence of MTX-101-related pharmacology in CD8 Treg observed following 

dosing in CD34+ NSG-Tg(Hu-IL15) mice
(A) MTX-101 induces CD8 Treg IFN production (B) MTX-101 does not induce IFN in NK cells

(C) MTX-101 increases Helios expression in CD8 Treg (D) MTX-101 induces CD8 Treg proliferation

Figure 7: (A) Binding of MTX-101 to CD8 Treg and CD8 T cells in the peripheral blood of CD34+ NSG-Tg(Hu-IL15) mice pre-dose on Day 15 (7 days
after Day 8 dosing) and 30 min post-dose on Day 29. (B) Binding of MTX101 to CD8 Treg, CD8 and NK cell populations from the spleen of CD34+

NSG-Tg(Hu-IL15) mice at terminal time point (Day 29, 30min post-dose). Experimental design shown in Figure 6A.

(A) MTX-101 binds CD8 Treg in peripheral blood

MTX-101 selectively binds CD8 Treg in CD34+ NSG-Tg(Hu-IL15) mice
(B) MTX-101 selectively binds CD8 Treg in spleen
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In Autoimmune disease, pathogenic immune 
cells escape surveillance

MTX-101
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Mozart’s CD8 Treg Modulator is designed to 
restore homeostasis
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RESULTS
• CD8 Treg from Crohn’s disease donors

appeared impaired relative to healthy
controls, with reduced levels of Granzyme B
and Helios.

• MTX-101 selectively bound to and activated
CD8 Treg in IBD donor derived PBMC and
tissues.

• MTX-101 increased cytolytic capacity and
activation of IBD patient-derived CD8 Treg
in PBMC and Crohn’s donor colon tissues.

• Treatment with MTX-101 reduced
production of antigen-specific pro-
inflammatory cytokines in IBD donor-
derived PBMCs and tissues and did not
elevate cytokine production in early safety
studies.

• MTX-101 showed selective CD8 Treg
binding, without unwanted immune cell
activation or body weight loss in early safety
studies in a humanized mouse model.

• Treatment with MTX-101 selectively
increased the Helios content and
proliferation of the CD8 Treg population,
but not of NK cells, in splenocytes.
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