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Facts at a glance

M Founded in October 2006
M A privately-held non-clinical CRO based in Tokyo, Japan;

specialized in research on fibrosis and inflammation

M CRO services

- Non-clinical pharmacology

- One of the leading CRO in liver research with Proprietary NASH-HCC (STAM™) Model
- In vivo disease models for metabolic disorders, inflammation, fibrosis and tumor

- Histological imaging services

- Histological scoring: NAFLD activity score, fibrosis and inflammation scores etc.




CRO expertise: Leading CRO in NASH/HCC

M SMC’s CRO services

Non-clinical

pharmacology study Histological imaging

- High-performance pharmacology services based on the - In-house, high quality analyses; proven skills in Histology
company’s specialty in fibrosis research

- Various Iineup of disease models relating to fibrosis, - Elaborate and comprehenswe reports by Ph.D. holders

inflammation, metabolic disorders and cancer
- Professional support for data publication/IND application

- Strategic study design proposed by experienced physicians and
scientists
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Histopathology and imaging services in NASH _li

M Histopathological parameters are important endpoints in nonclinical as
well as clinical studies in NASH and liver fibrosis.
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SMC'’s outstanding performance in NASH/liver fibrosis research:

W As a leading CRO in NASH, SMC has accumulated know-how by

L A T R oy W | assessing over 600 pharmacology studies and 60,000 slides of NASH and
’?m;ﬁy%ﬁfﬁg related diseases in mouse, rat and human.

SR - judgment of NAS (especially, ballooning), assessment of
pathological changes from disease control, discussion of clinical
relevance... and more!

l NAS; NAFLD Activity score

For...

W Assessment the grade of disease (NASH, fibrosis) in not only nonclinical
pharmacology studies but also clinical studies.

W Development of animal models (including Tg and KO mice) for drug
evaluation in the clients’ own laboratory.

W Achievement of high quality report/data package with objective
evaluation.




NAS: “ballooning” or “pseudo-ballooning”™?

NAS (including ballooning, inflammation, steatosis) is an important parameter to evaluate

the drug efficacy in NASH in both human and animal models.
In order to translate nonclinical results into clinical practice, it is essential to discriminate

‘true’- from “pseudo’ballooning in disease models.

MCD mice

P, steatosis (fat droplet) PV; Portal vein, CV; Central vein
4= : inflammation

4= : ballooning hepatocyte

& “pseudo’ballooning hepatocyte
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The grade of NAS: Achievement !3

An accurate scoring can evaluate the efficacy of the test substances on each
components (steatosis, lobular inflammation, hepatocyte ballooning) of NAS.

Lobular Hepatocyte
Group Steatosis Inflammation Ballooning MAS Mean (5D)
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Tabulation of scoring of steatosis, lobular inflammation, hepatocyte ballooning, and NAFLD activity score in liver sections performed as described in Methods on liver
sections ebtalned from animal livers from the experiment described In Figure 1.
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doi 11371 journal.pone 0834811001 Traber PG et al., PloS One. 2013;8:e83481
Definition of NAS components

Item score Extent
0 <5%

; 1 5-33%

Steatosis 5 >33-66%
3 >66%
Hepatocyte 0 None

—

’ Few balloon cells
Ballooning

2 Many cells/prominent ballooning
0 No foci
Lobular 1 <2 foci/200x
Inflammation 2 2-4 foci/200x
3 =4 foci/200x




The grade of fibrosis (Method)
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The grade of fat (Method)

Threshold setting
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The grade of inflammation (Method)

Threshold setting
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Add interpretation to your slides by double/multi IHC
~ Functional histopathology (quantitative/qualitative)

Gal-3 F4/80 plus Gal-3
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Traber PG et al., PloS One. 2013;8:e83481



Assessment of human materials

Both human and animal samples can be evaluated by the same and standard methods.
Useful for discussion of clinical relevance.
Steatosis Steatohepatitis

SR=152%
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SR positive area

NAFLD
Activity Score

Analysis of Collagen proportionate are (CPA) is also available!
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Basic services

Processing & Embedding :

* Embedding of human and animal tissues in paraffin (FFPE blocks) from fixed tissues.

* Embedding of human and animal tissues in OCT (frozen OCT embedded tissues) from fixed tissues.
* Instruction of fresh frozen block preparation for frozen sections.

Sectioning:
» Cutting of sections (4-8 um thick) from paraffin and O.C.T. embedded blocks.
* Preparation of serial thin sections.

Routine staining:
 HE, Sirius red, Masson trichrome, PAS, Oil red, etc.

Immunohistochemistry (IHC): Inflammation-related molecules, fibrosis-related molecules etc.
- Functional Immunohistology (Double/multiple staining).

* New antibody staining protocol optimization & validation.

Imaging analysis:

 Area, length, diameter, stained cell count, percentage positive area, shape etc.

* Proliferation, Apoptosis, pathological grading etc.

Interpretation of results:
» Discussion of the histological findings in view of pharmacology.

Reporting:

-11 -



Fibrosis In various disease models

Providing optimal disease/tissue-specific analytical methods to evaluate the grade of fibrosis in
accordance with the types of fibrotic/inflammatory diseases.

The number of
positive cells

Positive area
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Model: Model: Model:
DSS-induced colitis model UUO-induced renal fibrosis model BLM-induced lung fibrosis model
Organ: Colon Organ: Kidney Organ: Lung
Calculating the a-SMA positive Calculating the Sirius red Assigning a numerical scale of
cells per field positive area per field the amount of fibrotic area (i.e.,

Ashcroft score)
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Inflammation in various disease models

Evaluation of the grade of inflammation in various tissues in various disease models by using
F4/80 as a macrophage markers.

F4/80 Brain Pancreas
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Proliferation and apoptosis in various disease models

Characterization, distribution and quantitative analysis of proliferative/apoptotic cells.
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Yoneyama H et al., Med Mol Morphol. 2007;40:191-7
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Morphometric and functional analysis in diabetes

Insulin positive area, the number of insulin positive cells/proliferating £ cells.

The number of insulin positive cells The number of BrdU+ B cells
: : W‘\kﬁ T eI (after B cell injury by STZ)
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Morphometric analysis in kidney injury (Method)

. Threshold setting PAS-positive area in the tuft
PAS staining : : :
after extraction (excluding the nuclear region)
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Mesangial matrix area = PAS-positive area/tuft area
Okada S et al., Diabetes, 2003;52:2586-93
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Target cell counts based on anatomical compartments g

Quantitative analysis considering the distribution of cells of interests based on anatomical and
functional compartment.

Ophthalmology: Retina Immunology : Lymph node
GCL iR
INL
ONL
e
GFAP
50- P< 0.0001
40-

The number of cells in GCL

30+
20+
A
0 T GCL: Ganglion Cell Layer

INL: Inner Nuclear Layer

Vehicle Treatment ONL: Outer Nuclear Layer

HEV: High Endothelial Venule

The number of target cells in GCL The number of target cells in HEV
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Portfolio: non-clinical pharmacology models

W STAM™: Premium preclinical platform for NASH-HCC

1. Pharmacology study

- For efficacy evaluation of drug candidates/existing drugs
- Histological review with in-depth knowledge of inflammation

Stomach

and fibrosis

2. Delivery of STAM™ Mice samples

- For target (biomarker) discovery and validation
- Provided as tissue and/or plasma (serum) samples

M Conventional disease models

*Fatty liver/NAFLD: ob/ob model, MCD model
Diabetes mellitus : nSTZ model
-Liver fibrosis: CCl, model, BDL model CCl,
*Acute liver failure: CCl, model Concanavalin A model
D-gal/LPS model, TAA model
*Pulmonary fibrosis: BLM-induced lung fibrosis model
- Skin fibrosis: BLM-induced skin fibrosis model

*Renal diseases: UUO-induced renal fibrosis model uuo.
Adriamycin-induced nephropathy model :ﬁ%{&" ok
-IBD: DSS-induced colitis model {}Q&S" _
*COPD: PPE-induced emphysema model :"’5,‘2'-54 '
*Alzheimer’s disease: icv-STZ model :-*.».r;?é: 2
Sl Endoscopy

-Cancer: DEN- CCl, liver cancer model

Xenograft tumor model 18



Contract Research Laboratory (CRL) capabillity:

M Facility
- Accreditation by MEXT*
- Sponsor audit (QAU)
- Animal welfare audit by global
pharmaceuticals

M SPF-grade animal room:
- 2080 mice

M CRO science team:
- 10 full-time researchers
- 5 visiting scientists (MD, PhD)
- 3 external pathologists

M Equipment:
- CT system (In vivo)
- Endoscopy (In vivo)
- Confocal microscopy
- Dry-chemistry analyzer
- Real-time PCR
- Multi-mode microplate reader
and more...

*MEXT: Ministry of Education, Culture, Sports, Science and Technology
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M Publications (continued)
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