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ABSTRACT METHODS
Anti-inflammatory and anti-fibrotic effects in TAA mice 
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RESULTS

BACKGROUND

CONCLUSIONS
• HM15211, a novel long-acting triple agonist, is designed to treat NASH and fibrosis by
targeting multiple aspect of the disease

• In TAA mice, HM15211 leads to improvement in liver inflammation and fibrosis, and in
vitro studies clarify its direct anti-inflammatory and -fibrotic effects

• P2b study is on-going for the clinical relevant of these findings

In vitro mechanistic study results demonstrate inhibitory effects of HM15211 on activation of
macrophage and HSC, further supporting its direct anti-inflammatory and -fibrotic effects.

HM15211 is a novel long-acting Glucagon/GIP/GLP-1 triple agonist conjugated with human IgG4 Fc
fragment via a short PEG linker

• Therapeutic potential of HM15211 in liver inflammation and fibrosis was
evaluated in TAA mice. For this purpose, gradually escalated dose of TAA
(thioacetamide, known hepato-toxin) was intraperitoneally injected to mouse for
12 weeks, and HM15211 was subcutaneously administered during last 10
weeks. After treatment, liver tissue samples were prepared, followed by H&E
and Sirius red staining to determine the portal inflammation and fibrosis score,
respectively. Hepatic hydroxyproline contents were quantified using
commercially available assay kit. qPCR was performed to measure the
expression level of hepatic inflammation- and fibrosis-related marker genes.
Multiplex assay (MILLIPLEX®) was performed to determine blood level of pro-
inflammatory cytokines.

• For in vitro mechanistic study, THP-1 cell (human monocyte) and LX2 cell
(human HSC) were used. To differentiate monocyte to macrophage, THP-1 cells
were incubated with PMA (phorbol 12-myristate 13-acetate, known NF-κB
stimulator). LPS (lipopolysaccharide) was then treated to THP-1 macrophage to
further induce M1 polarization. TGF-β was utilized for the activation of LX2 cells
into myofibroblast-like cells

Figure 1. Effect of HM15211 on liver inflammation and fibrosis in TAA mice

HM15211 treatment leads to histological improvement of liver fibrosis in TAA mice. Reduction effect on fibrosis score is
correlated with reduction of Sirius red positive area and hepatic hydroxyproline contents

HM15211 is a novel long-acting triple agonist consisting of
Glucagon/GIP/GLP-1 triple agonist conjugated to human IgG FC
fragment via short PEG linker. Previously, therapeutic benefits of
HM15211 were demonstrated in diet-induced animal models of NASH
and fibrosis. Here, direct anti-inflammatory and -fibrotic effects of
HM15211 were further evaluated in TAA (thioacetamide)-induced liver
injury and fibrosis mouse, and investigate underlying mechanism.
To induce liver injury and fibrosis, gradually increased dose of TAA was
injected to mouse for 12 weeks, and HM15211 was administered during
last 10 weeks. Interestingly, HM15211 treatment significantly reduced
hepatic hydroxyproline (-51% vs. Veh, p<0.01), Sirius red positive area (-
65% vs. Veh, p<0.001), and fibrosis score (0.7 for HM15211 vs. 3.0 for
Veh, p<0.001). Considering baseline fibrosis score at week 2 (1.0),
HM15211 could confer both potential reversal effect on pre-existing
fibrosis and prevention effect on fibrogenesis. Consistently, expression
of hepatic marker genes for fibrosis (i.e. collagen-1α1) and inflammation
(i.e. F4/80, TNF-α) were significantly reduced in HM15211 group.
Furthermore, multiplex cytokine analysis revealed that HM15211
treatment was associated with robust reduction across pro-
inflammatory cytokines including TNF-α, IL-1β, and IL-6. Significant
reduction in blood level of liver enzymes was also confirmed.
Mechanistically, PMA/LPS-induced pro-inflammatory cytokine secretion
of THP-1 cell was significantly attenuated by HM15211. TGF-β-induced
collagen production was also reduced in LX2 cell.
In conclusion, HM15211 markedly improved liver inflammation and
fibrosis in TAA mice, and related mechanism was elaborated by in vitro
studies. Thus, HM15211 could be a novel therapeutic option for fibrosis
due to NASH. Human study is ongoing to assess the clinical relevance
of these findings.
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MoA for anti-inflammatory and anti-fibrotic effects

Figure 3. Effect of HM15211 on THP-1 cell activation
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(a) Representative image for Sirius red staining (scale bar = 100 μm)

Normal, Vehicle TAA, Vehicle TAA, HM15211

(b) Fibrosis score
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Figure 2. Effect of HM15211 on surrogate efficacy markers in TAA mice
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(c) Blood liver function marker
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(d) Blood pro-inflammatory cytokine
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(part of data for multiplex analysis)

Consistent with histology results, robust therapeutic effects of HM15211 are confirmed for surrogate efficacy
measurement such as hepatic marker gene expression, blood cytokine level (w/o statistical significance).

(a) PMA-induced cell adhesion and representative image (monocyte to macrophage differentiation)

Vehicle PMA PMA + HM15211

(b) Pro-inflammatory cytokine secretion (M1 macrophage polarization)

0

5 0

1 0 0

1 5 0

**

A
d

h
e

re
n

t 
c

e
ll

s
(%

v
s

. 
P

M
A

 o
n

ly
)

*

0

1 0 0

2 0 0

3 0 0

5 0 0

6 0 0

7 0 0

***

C
y

to
k

in
e

 C
o

n
c

. 
(p

g
/m

L
)

***
***

*** *** ***

TNF-α IL-1β IL-12

*~***p<0.05 ~ 0.001 vs. PMA only 
by One-way ANOVA

Figure 4. Effect of HM15211 on LX-2 cell activation
(a) Smad3 phosphorylation & luciferase activation by TGF-β (b) Collagen secretion

*~***p<0.05 ~ 0.001 vs. TGF-β only by One-way ANOVA■ TGF-β 0.5 or 5 ng/mL ■ TGF-β + HM15211 10 μM□ Vehicle
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Study design

TAA mice
(C57BL/6 strain)

w10w0 w6 w8w2 w12w4

HM15211 211 μg/kg, Q2D (6 mg/week Human equivalent dose)

50 100 200 300 400 mg/kg 

TAA (i.p, 3 times/wk for 12 wks)

Drug treatment (for 10 wks)

May be 
indirect benefits

 NASH resolution 
 Fibrosis improvement 

 Glucose production
 Weight loss by energy expenditure

Glucagon

 Favorable lipid metabolism reprograming
 Bile acid production ↓ 
 Anti-inflammation
 Lipotoxicity and liver injury ↓

 TGF-β production ↓
 Smad signaling ↓ in HSC
 HSC activation and fibrogenesis ↓

[Liver targeting]

Direct benefits

 Weight loss by appetite regulation

GLP-1 GIP

 Anti-inflammation

 Insulin resistance improvement
 Glycemic control

 Off-set blood glucose elevation

HM15211 [Ph2b, US]

      

GCG/GIP/GLP-1 
triple co-agonist

Flexible PEG Linker

Aglycosylated Fc 
fragment

• Designed and optimized for liver specific 
distribution and effect

• Multiple MoAs in liver to manage inflammation 
and fibrosis in addition to steatosis resolution 
(benefits confirmed in various animal models)

• Designated by US-FDA as a ‘fast-track program 
in NASH’ (Jul. 2020)

• The extended half life is sufficient for weekly 
dosing

• On-going for P2b study in biopsy-confirmed 
NASH pts w/ F1~3 (US, KR)

□ Vehicle
■ PMA 150 nM
■ PMA 150 nM + HM15211 10 μM
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