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| Background

* Metabolic dysfunction-associated steatotic liver disease (MASLD) and metabolic
dysfunction associated steatohepatitis (MASH): Prevalent and serious disease,
characterized by steatosis, inflammation and fibrosis in the liver.

« MASLD patients: Higher all-cause mortality.
* MASH: Common reason for need for liver transplantation in the US.
 To develop treatments, animal models of MASLD/MASH are needed!

* There are manyrodent models of MASLD/MASH available, however, in some scenarios
non-rodent models are needed.

* Our hypothesis: Gottingen Minipigs on a choline-deficient high fat diet (CDAHFD) is a
usefulmodel of MASLD/MASH.

« Aim of study: Thorough characterization of phenotype in CDAHFD-fed Gottingen
Minipigs, with special focus on the effects ofa chow-reversal period and comparison
to human disease and other models.



| Study design

 Gottingen Minipigs on CDAHFD for 3 or 4 months, followed by 11-week chow reversal

period.
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 Plasma levels of ALP and ASTat 2 months used to determine duration of CDAHFD feeding

* Ultra-sound guided needle biopsies collected from the liver during the experiment
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Results

* Minipigs on CDAHFD gained weight, and maintained their bodyweight during the
chow-reversalperiod

 No anaemia
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Plasma parameters

Table 2. Plasma and liver parameters measured in study 2

Time Point tO
Baseline 2 Mo (3 or 4 Mo on CDAHFD) End of Study
CDAHFD + 1wk
Chow CDAHFD Chow CDAHFD Chow CDAHFD Chow chow reversal

Total protein, g/L 616114 59.9+0.7 636109 60.6+0.8 65.4+0.4 646111 68.4+0.6 68.6+0.8
Albumin, g/L 396412 40.5+0.5 488+0.6 450110 52.0+0.9 46.0+1.3° 527+0.8 50.0+0.8
Urea, mmol/L 1.6+0.2 1.4+0.1 22+01 4.3 +0.2%*% 22+0.2 23+0.1% 211041 20+0.2
Creatinine, pmol/L 62+3 6211 6712 54 + 1%+ 7613 60 + 2#% 7514 82+3
Iron, pmol/L 95+10 12.0+0.7%* 226+0.7 19.0+0.6 21.3+2.8% 14.9+1.31 217412 202+0.7
Total bilirubin, pmol/L 0.44+012 0.76 0.1 0.55+0.12 0.63+0.19 0.87+0.29 3.02 £1.30%** 0.53+0M 0.67+0.08
Conjugated bilirubin, pmol/L 0.23+0.04 0.37+0.06 03241005 0.86 +0.16%* 0.41+0.16 0.97+0.58% 0.38+0.05 0.34+0.06
ALP, U/L 253+47 20.0+5.3 32377 233.4 £ 59.7%%x 291+ M.71 38251+ 82 7#**t 16.3+6.5 155154
ALT,U/L 306+46 39.0+1.8 746135 614148 751+£341 100.6+8.4 78.3+35 608129
AST, U/L 37.7+5.2 36.4+46 287+18 77.6 +15.9% %+ 305+3.0 192.0 + 61.5%*% 369+4.4 482+69
GGT, U/L 227541531 175.6+33.6 991+9.3 130.7+£238 173.3+64.67 | 335.4+4411 185.5+30.4 175.9+£19.5
Glucose, mmol/L 49+01 5.2+0.2 51+01 57+0.2 46+0.2 45+ 01 41+041 44+01
Insulin, pmol/L 2744121 420+6.21 7121116 128.0+18.7 71.0+£227 46.0+4.7 372189 84.2 £10.6%
Phosphate, mmol/L 2.7+041 2.6+041 23+041 26+0.1% 2.4+0.031 2.3+0.031 21+0.04 2.2+0.05
Triglyceride, mmol/L 0.45+0.04 0.37+0.02 0.41+0.04 0.64+0.13%* 0.52+0.04 0.83+0.08+% 0.42+0.01 0.38+0.03
Cholesterol, mmol/L 211041 2.2+041 1.7+ 01 7.4 £1.0%** 1.7+ 041 12.2 + 1.7F%% 1.7+041 1.9+041
Liver

Glycogen, pmol/g tissue 203.7+36.7 128.6 £14.9%

Triglyceride, pmol/g tissue 7.6+09 12.0+21

Cholesterol, pmol/g tissue 55+0.5 17.3 +1.7%%%*

Values are mean plasma concentration + SE. *, ** and *** indicate P < 0.05, 0.001, and 0.0001, respectively, when CDAHFD was compared with chow at

each time point. TGeometric mean values calculated on n = 3 chow animals and n = 5 CDAHFD animals.
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Liver histology

After chow reversal

e Pronounced steatosis,
mflaimmation and fibrosis in
the liver after 3 or 4 months
on CDAHFD

e Chow reversalled to:

e Marked reduction of
steatosis

e Reduction ofinflammation

e No reduction of fibrosis
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Liver histology

Quantitative image analysis
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Comparison of minipig and rodent models to human disease

e Combined evaluation of in vivo parameters, liver histology and RNAseq
* This approach and panelofrodent models described in detail by Vacca et al., Nat Metab, 2024 Jun;6(6):1178-1196

Comparison to human patients with

Comparison to human patients with
pronounced liver fibrosis

mainly metabolic alferations
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Conclusion

 Gottingen Minipigs fed CDAHFD for 3-4 months gain weight and develop a disease which
in severalaspects resembles MASLD/MASH, with steatosis, mflammation, hepatocellular
ballooning and fibrosis.

* Itis possible to repeatedly collect liver biopsies from Gottingen Minipigs to monitor
disease progression during an experiment.

 Hepatic gene-expression in CDAHFD-fed minipigs has relatively high resemblance to
human MASLD/MASH patients.

* During an 11-week chow reversal period, liver fibrosis persisted but steatosis, SMA-,
Ibal-and CD45-positive proportional areas were decreased, indicating that the induced
disease to some extent regressed when CDAHFD was removed.

« What about response to pharmacological treatment?



" Pharmacological validation

Novo Nordisk ®
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Questions ?
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