épiantis

“Introducing the Next Generation of Cell Mediated Immune Monitoring!”

Novel Epigenetic Immune Cell Markers Enable
Standardized Immune Monitoring from Frozen
Whole Blood or Tissue during Clinical Trials
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Challenges to the Feasibility of CMI Analysis

 Conventional methods for monitoring functional, cell based
immune biomarkers (FACS-ICS, ELISpot) require living and
functional cell material - sample management a core challenge

 Assay specific stability of blood samples and specimens is limited
in particular when involving sample collection and shipping from
multiple clinical sites (Shipping & Freeze/Thaw cycles)

« Obtaining sufficient quantity and quality of blood or biopsy material
by diverse clinical sites is putting strain on IRBs and patient
compliance

 Costly training and resources for sample preparation at clinical
sites (PBMC isolation, cryopreservation, shipping)

thomas.klssn@eplontls.com
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Discovery of cell type specific epigenetic markers allows precise
and robust quantitation of immune cells in all human samples

Benefits of Epigenetic CMI Analysis

 Requires only small amounts of sample (0.1 to 1ml whole blood)
permitting add on of CMI monitoring for most clinical studies

« Standardized tests are based on quantitative PCR targeting
genomic DNA, making readout stable and allowing samples on
site to be simply frozen and easily shipped

 Enables monitoring of patients in large multicenter studies,
retrospective studies, routine monitoring and objective
comparison of results between different studies

thomas.klssn@eplontls.com
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Epigenetic Modification of DNA Specific
for the Cell Type

DNA Sequence
Specific to individual

Covalent DNA Modification
Specific to cell type

mRNA
Specific to current cell status

Proteins
Specific to current cell state

thomas.klssn@eplontls.com
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Cell Type Specific Epigenetic gPCR-Assays

If Example Target cell type is:

* Regulatory T-cell (Treg)

» Treg Marker sequence CpGs are de-methylated

TCCCCCATCCATCT

v v

v

TLCLCCATLCATCT

d & 4 4 3 4 4 3

qPCR Product :

thomas.klssn@eplontls.com
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Process !

Cells
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Native DNA

A 4
Bi-Sulfite
conversion

v
l PCR primer |

v

qPCR
reaction

Then Non-target cell types are:

» All non-Treg cells e.g. activated T-, B- CT-, NK-

Lymphocytes and Leukocytes

» Treg Marker sequence CpGs are JuGINELCT

T.EC-.EGGATlGATGT
T‘EG‘EGGAT‘EGATGT

[FACECCT AR

No qPCR Product :
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Epigenetic qPCR Cell Counting Principle

T-reg Cell Any Other Cell Type Blood Sample

2 demethylated copies NO demethylated 30% T-reg Cells are
detected by PCR copies detected by PCR detected by PCR

* Detection of epigenetically active (de-methylated) gene copies by
quantitative PCR allows robust and precise cell counting

« Parallel measurements of epigenetic reference systems e.g. housekeeping
gene GAPDH or specific plasmid standards allow for total cell number

determination

thomas.klssn@eplontls.com
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Epigenetic Marker Discovery —
Differential Methylation Hybridization

Process

« Genomic DNA from specific cell type (e.g. FACs
sorted) is digested and linkers are ligated

 Fragments are digested with methylation sensitive
restrictases :

 PCR amplification of unrestricted fragments

* Unspecific fragmentation, labeling Differential Epigenetic Modification

« Detection on custom Affymetrix chip B-Cells versus CD4+ T-Cells

« Differential Comparison with other cell types

Chip characteristics

* Nearly all human genes covered
50,000 fragments

* Multiple features per fragment

CD19+ B Cells

Alternative: Literature based candidate genes

&0 &0 100

40
thomas.klssn@splontis.com CD4+ T Cells
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T-Lymphocyte Subsets

Unique, IP-protected Epigenetic Markers
A

of Immune Cells

% Methylation

Naive CD8+ T-Cells

Activated Leukocytes

Regulatory T-Cells

Th17 Cells
Leukocyte Subsets

CD4+ T-Cells
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Development of Relevant Assays

Established Assays In Earlier Development
 Regulatory T cells * Granulocytes
TH17-cells* « Eosinophils
*Overall T cells (CD3)  Basophils
*B cells *Naive CD4 T cells

*NK cells (CD56 dim) *Memory CD4 T cells
*CCR6 *Memory CD8 T cells
*Granulysin *Naive B-cells
*Neutrophil Granulocytes *Memory B-cells

*Naive CD8 T cells «Central Memory T cells
*CD4 T cells* *Myeloid Suppressor cells
Monocytes *Dendritic Cells

(* Currently being validated) *TH1/TH2-cells

In Advanced Development
Stage

thomas.klssn@splontls.com CD8 T cells




Sample Material Needed

Assay

FOXP3

CD3

CCR6

GNLY

NK Cells

B Cells

Naive CD8 Cells
Granulocytes
Monocytes

Validated amount of DNA
from whole blood
required in ug
1.3
0.3
1.2
1.0
1.33
0.38
0.33
0.2
0.15

11

Minimum volume
of whole blood
recommended®in uf

100
50
100
100
100
50
50
50
50

*Assumes 7,000 (5,000-10,000) leukocytes per pl whole human blood

épiantis

Minimum number cells
from whole blood
recommended*

700,000
350,000
700,000
700,000
700,000
350,000
350,000
350,000
350,000

 Less than 1 ml whole blood allows to run the entire panel of cell types,

twice

 Enabling clinical trials and immune monitoring in settings never before

thought feasible

thomas.klssn@eplontls.com
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Types of Samples that can be measured
with Epigenetic Assays

Blood : Tissue Biopsies :
e EDTA  Fresh/Frozen
e Citrate  RNA keeper/RNA later
 Heparin  FFPE/paraffin embedded

e Fresh/Frozen

e Whole Blood *less extensive validated than Blood

- PBMC

thomas.klssn@eplontls.com
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Clinical Trial Testing Expertise and
Quality Management (QM), Quality Systems (QS)

Epiontis‘ CRO Services Experience
(as of September 2012)

« Clinical Samples tested since 2008: 38,000 (DAt
« Completed and running clinical trials: Deumhe;k;,edme,ungme.le GmbH
21 e e e

 Pilot studies, academic collaborations: 270 Akkreditierung ﬁ@
QM and QS
* Accredited according to DIN EN ISO/IEC 17025:2005 ‘“‘

by DAkkS Ampliicat ah
* In compliance with GLP and ICH guidelines
 Continued, successful on-site audits of QM and QS o

by pharmaceutical and biotech companies
* Regular reviews of QM and QS by Epiontis and Y- ﬂ L.

clients —

thomas.klssn@eplontls.com
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Marker Stability for Epigenetic Assays
in Whole Blood Samples and Tissue

Validated minimum stability in
example Treg

1 day at room temperature
1 week at 4°C
> 1 year at -20°C

> 1 year stability experiments are
running

day 3 day8 week2 monthl month3 ;
(no SD)

Measurment capabilities on various
aged sample types (non-validated)

> 4 years at -20°C: whole blood
«> 8.5 years at -20°C: fresh tissue
> 11 years at RT or -20°C: FFPE

thomas.klssn@eplontls.com
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Example Rationale for Epigenetic Treg Monitoring

* Increased Treg frequencies measured by mRNA or protein FOXP3
were found in various cancers — indicating possible role during
tumor establishment and maintenance

* Inability of human FOXP3 mRNA or protein to differentiate
between Treg and activated T-cells limits its usefulness as
biomarker

 Technical demands of sample logistics and processing for current
FOXP3 assays restricts its application as clinical marker

* Novel method of Treg-specific DNA de-methylation within the

FOXP3 locus can reliably measure Treg in peripheral blood and
solid tissues

thomas.klssn@eplontls.com
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Development of qPCR Assay for Treg Specific,
Demethylated Region (TSDR) of FoxP3:

thomas.klssn@eplontls.com

FOXP3 gene on chromosome Xp11.23

7 65 4 5 2 1 ' ’ -1 .
CHA_NA_HEAmE 0
FOXP3 coding region B Conserved region M CpG island
Amplicon positionm = = = mme =
L\ Al o
Tnaive (NE— O [ S O O

Treg (NS NI (WO  (IO0D (OO CCNDED COOODD O
Ampl Amp2 Amp3 Ampd AmpS | Amps  Ampd

Ampl10/11 Amp11
Amp6IT
100 Methylation rate (4] 0

? ? 999 739
: N
? ? %29 FT

?=CpGnm/m

Wieczorek et I., Cancer Res. 2009 Jan 15;69(2):599-608.
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Epigenetic Status of the Foxp3 Gene —
Ideal Marker for Regulatory T Cells

Epigenetic activation DNA CpG Methylation Status: FOXP3
of Foxp3 Granulocytes -
Monocytes -
Is solely observed in NK Cells _
regulatory T cells Naive CD4+ T-Cells -
-All other analyzed Memory CD4+ T-Cells| -
leukocytes and tissues are Naive CD8+ T-Cells -
epigenetically inactive Memory CD8+ T-Cells | -
«Accurate Treg counting is Naive B-Cells -
feasible Memory B-Cells -
Act. eff. CD4+ T-Cells |+
Regulatory T-Cells +
/123456789101112131415
Foxp3-Expression FOXP3 Protein CpG Position

Expr.
*Occurs transiently also in non-regulatory activated effector CD4+T cells

*FOXP3 expression based measurements (e.g. FACS) represent a mixed count of
regulatory as well as activated T-cells. Accurate Treg counting is not feasible.

thomas.klssn@splontis.com Baron et al., Eur. J. Immunol. 2007. 37: 2378-2389
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Quantitative, Highly Sensitive Foxp3 Assay

Epigenetic Foxp3 qPCR Assay

PCR spec
*Very robust and reproducible real time-

épiantis

ific to TpG

cation Curves

PCR test

*Sensitive and quantitative for

& g a g

d.S i e

——

Plasmid S-téndar

/

measurements of physiological and 100 hoo / [/
pathological regulatory T cell levels E - ff 10 ooo;; / /
/ 1000 |
«Application for immune monitoring : / / 7
« Cancer / / / -
i "7__// Plasmid
 Autoimmune disease I
[ J

Transplantation/immune

) number determination
suppression

thomas.klssn@splontls.com Wieczorek et |, Cancer Res. 2009 Jan 15;69(2):599-608.




Very Sensitive Detection of
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Small Cell Numbers (Foxp3-Marker)

Spiking Experiment: small amount of
Treg in large background of

granulocytes

 0.50% (56 Tregs)
* 0.25% (28 Tregs)
e 0.13% (14 Tregs)
* 0.06% (7 Tregs)
e 0.03% (3 Tregs)
 0.00% (0 Tregs)

Each in presence of 12,000 granulocytes

thomas.klssn@eplontls.com
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Wieczorek et al., Cancer Res. 2009 Jan 15;69(2):599-608.
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Application for Clinical Monitoring

Epigenetic Foxp3-
Analysis Shows:

Same trend of cell
numbers

eLess variation

Measured in PBMCs of
melanoma patients before
and after IL-2 treatment.

thomas.klssn@eplontls.com

Epigenetic gPCR
(methylation FOXP3 gene)
149 & Patient 1
& Patient 2
& Patient 3
121 o Ppatient 4
- Paiont5 .
& Patient 6
10
O
)
5. =
6-
44 E
2-
0 . .
pre post
IL-2 therapy

(% Tregs) % non-methylated FOXP3 DNA

gPCR

% CD4+ FOXP3+ cells

épiantis

FACS
(antibody FOXP3 protein)
20 1 & Patient 1
& Patient 2
18 - @ Patient 3
16 o paionts
= atien
& Patient 6 -
14 -
12 - -
10 -
o
8- m
6-
O
J &
2 O
0 T T
pre post
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FACS
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O
(]
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N

Wieczorek et al., Cancer Res. 2009 Jan 15;69(2):599-608.
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Treg Monitoring during mRCC Therapeutic Vaccination

20 25
» Vaccination increases _Pp=0.002 — =
Treg counts R NR R NR
16 20
5 &
. . w w0
« Stronger increase in 5 12 E 15
L]
non-responders g ]
= £
o -
£ 8 e i
s Ej 10
= =
4+ 5-
o
pre  post pre post
% dTSDR / CD3* % dTSDR / CD3*

Schwarzer, et al., Regulatory T-cells and associated pathways in metastatic Renal Cell Carcinoma (mRCC)
Patients undergoing DC-vaccination and cytokine-therapy, 2012 submitted

thomas.klssn@eplontls.com
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Epigenetic FOXP3 Marker Application for Tissue Samples

Epigenetic Foxp3 marker is unique for Tregs compared to all
analyzed tissues

« Epigenetic tests can also be used to detect Tregs in solid tissues
o Alternative to Immunohistochemistry

* Delivery of Quantitative Results

o N ¢

(<} ul ﬂo ! Qo

8“’ .gm 2 I-gw L gm 6‘3 o E '2 g (1)) % Methylation

22 50 0O 8¢ W 8¢ O 8% c3 o 2> E

Sp £2 0 g% O 08 O 0® T ) w

n £S5 QS S\ = X E 1 d® s

<5 OO IXOISOS02a s OOXCcFFRcecE @ w
O=2zF00Mm00 K ®

50

thomas.klssn@splontls.com Wieczorek et al., Cancer Res. 2009 Jan 15;69(2):599-608.




Comparison of Treg
Immunohistochemistry and Epigenetic qPCR

>

Normal

Tn

Colon

Carcinoma

-
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23

FOXP3 demethylation (%)
06 1.0 16 25 40 63
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»
o MNomnal colon L]
& Mommal lung s ®* *
& Colorectal cancer .
4 Lung cancer & i .
o .
L
.
A L]
o L)
Q
(] - i
o i
o
o
o
o A i
&
T T T T T ]
0.1 0.3 1.0 3.2 10 32

FOXP3 IHC (cell number/HPF)

 Epigenetic quantitation of cells (Treg) can be performed using paraffin
embedded tissue samples.

» Cell counts obtained by the two methods correlate

thomas.klssn@eplontls.com

Wieczorek et al., Cancer Res. 2009 Jan 15;69(2):599-608.



Comparison of oTL (CD3+)
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Immunohistochemistry and Epigenetic qPCR

» Classic Immunohistochemistry for oTL

done by Pathologist for colorectal
cancer patients (n=149)

» Separation into high and low oTL
shows no difference in prognosis

Immunohistochemistry
1.0 PFS

0.8 | High oTL

0.6 4 v
Low oTL

0.4

0.2 1

Survival probability

0.0 7

O 20 40 60 80 100
Survival (months)

thomas.kl
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 Epigenetic analysis of same tumor

tissue samples

=) . Scparation into high and low oTL
shows difference in prognosis
Epigenetic oTL Assay

0,87

Cum. survival rate

0,21

0,07

0,67

“High e-6T

Low e-oTL

I 1 1 1 I

I I
0 10 20 30 40 50 60
Progression free survival (month)

T lymphocytes
~low
~ITThigh

-+ low-cens.
~t~high-cens.
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Combination of Scoring Improves Prognostic Value

 Coupling oTL with UICC tumor staging

* Further separation into prognostic
groups possible?

thomas.

Cum. survival rate

Score oTL + UICC

1,07

0,87

0,67

0.47

0,27

0,07

T T
10 20 30 40 50
Progression free survival (month)

60

T lymphocytes/
UICC stage

_mlow oTUlate
stage
—Mintermediate
high oTL/early
stage
low oTL/late
+stage—cen5.
intermediate-
+cens.
high oTL/early
stage-cens.

—)

Cum. survival rate

Coupling oTL with UICC stage and with
UICC tumor immunhistology-Grading

Additional separation into prognostic
groups shows more detailed
information

Score oTL + UICC + Grading

T lymphocytes/

1,07 Lk UICC stage/grade
‘ low oTL/late
Il _nSiage.fhigh grade
:l _mlot oTL/late

0,87

stage/low grade
intermediate
high oTL/early
0,64 stage/any grade

| low oTL/late
+Siage.fhigh grade-
cens.

0,47 lot oTL/late
+stage!|ow grade-
cens.

Low oTL, late stage, high grade

intermediate-
cens.

high oTL/early
stage/any grade-
cens.

0,27

0,07

T T
0 10 20 30 40 50 60
Progression free survival (month)
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Prognostic Value of Epigenetic oTL (CD3) and Treg Count

Tumor Infiltrating Lymphocytes in Ovarian, Breast Cancer and
Colorectal Carcinoma

>

1.0 CRC-I C
@ -
> ? 100
% 0.9 1 S 80
o % : E - © o
9 hlgh oTL ~ 604 . 8 -
g 08 I T ° 3
el @ ! T 8 !
g _— 3 40+ 1 : o "' - -
c 071 2 B . e m iE
X N R = s
low oTL E =L Bl =1 2.
0.0‘ & T T T T T T T T
: ; : . ¥ ¥ @ 8 F & <
0 20 40 60 TY I RE TR
£ £ £ £ £ & £ £
Progression free survival (months) 58 58 23 & 3
3 o O x O g
o 5}

 Epigenetic qPCR assay for CD3 uncovers overall T cell (0TL) counts in tissue
 High oTL counts in colorectal and ovarian tumor correlate with better survival

» Ratio of Treg/CD3 cells highly elevated in tumor vs. healthy tissue (3-8% vs 18
25%) throughout various tumor entities suggest it is a consistent defect of the
tumor associated immune status

 Tested in ovarian, lung and colorectal (616 samples)
thomas.klesn@splontis.com Sehouli et al., Epigenetics 2011 Feb 6:2, 236-246
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Standardization and

Comparison to Flow Cytometry and Immunohistochemistry

Standardization of epigenetic qPCR

sIntra assay CV < 15%
sInter assay CV = 20%
sInternal plasmid standards and reference sample on each plate

No immediate sample prep needed. Collected sample can be stored and shipped at
-20°C/dry ice wl/o stability limitation

Flow Cytometry

*Equivalent numerical results are obtained by flow cytometry and epigenetic gPCR
sLess arbitrary/subjective bias (e.g. gating settings, PBMC prep in flow )

Immunohistochemistry

*No subjective definition of Invasive margin (IM) necessary with epigenetic gPCR
*Results will as well be depending on region and number of biopsies taken

thomas.klssn@eplontls.com
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Summary for Tumor Microenvironment

Composition of tumor cell in Microenvironment can be
quantitatively assed by epigenetic measurements

MRNA can not be associated to cell number since overall amount
of transcript varies and mRNA is much less stable the DNA

FACS requires single cell suspension and IHC is semi quantitative

Treg-to-oTL Composition is disturbed/dysbalanced in solid tumors
potentially indicating fundamental mechanism of tumor evasion

Risk for recurrence or death decreases 0.2 %to 3.4% for each 1%
increase in oTL in tumor environment as does PFS and OS
increase with oTL increase

Epigenetic quantification of T cells and others could serve as
independent or combinatorial clinical parameter for outcome
prognosis

thomas.klssn@eplontls.com
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“Introducing the Next Generation of Cell Mediated Immune Monitoring!”

Goal of the Epigenetic Technology

* Further increase the number of Biomarkers complementary and
based on FACS, IHS and mRNA

 Enable subsequent implementation of such additional Biomarker
monitoring during large clinical Phase 2 and Phase 3 studies
based on in inherent assay characteristics

e Small volume of sample needed

Freeze/Thaw stability

Sensitivity
Standardization

Logistics friendly

* Potential application as Companion Diagnostic

thomas.klssn@eplontls.com
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“Introducing the Next Generation of Cell Mediated Immune Monitoring!”

Questions?

thomas.klssn@eplontls.com
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Epiontis

Innovative CRO and Biotech Company:
*Founded in 2003
*Headquartered in Berlin, Germany with global services

*Funded by revenues generated through CRO activities,
government grants, business angels, and founders

Epiontis’ History:

«Initial license of epigenetic technology for cell

characterization 2003
*Beginning of in-house IP generation 2003
*Established laboratories for molecular biology and
cell biology 2003

*Adapted technology for regenerative medicine 2004
*Major Industry collaborations since 2005
*Adapted technology for Inmune Monitoring 2007
*Engaged in Clinical Trials since 2008

thomas.klssn@eplontls.com
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Scientific Rationale for CMI Monitoring
o Cell Mediated Immunity (CMI) is a critical component during most

immunological responses; involved in cancer, autoimmunity,
allergic responses, and infectious diseases

e During Immunotherapy approaches of malignancies and
autoimmune diseases CMI characterization is advisable

 Reliance on antibody response as correlates of protection is often
not sufficient for high value target pathogens with unmet medical
need (e.g., HIV, HCV, TB, Smallpox)

thomas.klssn@eplontls.com
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Regulatory Rational for CMI Monitoring

« Adding immunological endpoint analysis to clinical endpoints
provides mechanistic information and early developmental
quidance

 Regulatory agencies, including the EMA and U.S. FDA, encourage
better prognostic models and establishment relevant biomarkers
for immune modulation and immunotoxicity

|t is advisable to include CMI monitoring as adjunct to clinical trials,
including biologic agents and vaccines

« CMI monitoring is crucial as analytic and diagnostic component
during development of immune modulators and will be essential for
their routine clinical implementation

thomas.klssn@eplontls.com
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Validation and Routine Testing Technology
Bisulfite Conversion:

Bisulfite-mediated conversion of cytosine to uracil
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Comparison Whole Blood versus PBMC Sample Testing

Biological variability

*Whole blood and PBMC samples from 5
different donors were tested in parallel

»PBMC samples show expected higher cell
numbers due to separation process
enrichment

Technical variability

*5 whole blood samples from the same donor
and five independent PBMC preparations
thereof were tested in parallel

»Additional PBMC preparation introduces
higher variation

>»Whole blood is preferable form of sample

thomas.klssn@eplontls.com

Epigenetic FOXP3 Assay
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Additional Assays -
Correlation Epigenetic qPCR and Flow Cytometry

Overall T cells NK cells

Comparison of oTL counts using Flow cytometric and Comparison of NK cell counts using Flow
epigenetic markers cytometric and epigenetic markers
i
7.0
* e
25 > 60U
L — Flow cytometric 2V P -
Flow cytometric ’,-"" count of CD3- 4 s
D3 cell count 14 + ?’,¢$ CNIGICNSES
10 _/""-' > calls a0 ¥ ¥ =
A 2
— 20 & ¥ *
5 0'3 * 10 @ & ~® » *
& RS S
R 0.0
i} 05 0 15 70 75 In 0o 100 2.00 200 4.00 L0 600
Eplgenetic CD3 c2ll count Eplgenetle NK cell count

Treg B cells

Comparison of Treg counts using Flow cytometric Comparison of B cell counts using Flow
and epigenetic markers cytometric and epigenetic markers
100
0.8
07 . 6.00 *
[ . ¢ + 5.00 A
05 T * Flow 400
Flow cytometric 04 L 4 - v. - cytometric -
count of CD25+ P e 3.00 """‘ *
CD127- cells 03 N './_.-' s count of CN19 -
02 et cells 2.00 ’_’,.s'q
’ T e hd hd #F e
e S 1ea sy
S L 4 0.0 R
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Eplgenstic Foxp3 cell count ' Epigenetic B cell count
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Epigentic Selective Specificity for
CD56+NKdim (cytotoxic) cells

Donor 1 Donor 2

Cell type Epiontis’ NK9™ marker [%]

CD8+ T-cells 1.35 © ©
CD4+ memory T-cells 0,0 g 2
CD4+ naive T-cells 0,0 (&) §)
CD4+ T-cells (all) 0,1

CD14+ monocytes 0.1

CD15+ granulocytes 0.0

CD19+ B-cells 0.0

CD3- CD56++ Nkbright cells 0.1

CD3- CD56+ Nkdm cells 88.8

CD3+ CD56+ NK T-cells 3.2

CD56 depleted CD8 4.4

CD3+ CD8+ CD45RA+ naive T cells 0,0 © ©
CD8 effector memory 0,0 g 2
keratinocytes 0,0 (&) (&)
cartilage 0,7

osteogenic iIMSC 0,3

chondrogenic iMSC 0,5

lung carcinoma cell line 0,0

« Only CD56 dim NK cells (cytotoxic) are detected
« CD56 bright NK cells (cytokine secreting) are not detected

thomas.klssn@eplontls.com
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Epigenetic Th17-Assay

DNA CpG Methylation Status: IL17A

% Methylation
100

Granulocytes
Monocytes

NK Cells

NK T-Cells
CD8+ T-Cells
Th17 Cells
Th1/Th17 Cells
Th1l Cells

CD4+ T-Cells
Regulatory T-Cells
B-Cells

90
80
70

60

50

40

30

20

10
0

1 2 3 4 5 6 7 8 9 10

CpG Position

* Is solely observed in Th17 cells and Th1/Th17 (IFN-g+/IL17+ double positive) cells

* All other analyzed leukocytes and tissues are epigenetically inactive

thomas.klssn@eplontls.com
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Epigenetic Th17-Assay versus Flow

Epigenetic
100 compare
20
)
T 60
Q
S 40
L
[
w 20

PMA/iono-stimulated
IL17+ pre-sorted

P3 P1

. P2 -E]
non-stimulated
CCR6/CCR4+ pre-sorted PMA/iono-stimulated
CCR6/CCR4+ pre-sorted

All Th17 cells detected by flow also detected by epigenetic assay

Epigenetic assay detects identical cell counts without prior stimulation
(lineage commitment detection?)

Flow cytometry detects only 50% of epigenetic signal in stimulated
CCR6/CCR4+ sorted cells (incomplete stimulation, Flow detection
threshold?)

thomas.klssn@eplontls.com
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Monitoring Change in Treg-Levels During Drug Therapy
induced Immune Suppression

Immunosuppressive E%:glet_"etl:'gngCR
me ation ene
treatment after transplant (methylali gene)
< 8+ % Patient 7 8- -~ Patient 10
=+ Patient 8 == Patient 11
-Thymoglobulin (ATG, polyclonal Z 7 « Patient 9 < . ~ Patint 12
antibodies for T-cell depletion, O . 3 - Patient 14
. . . . O 6- <+ Patient 15
Genzyme) in combination with é <
tacrolimus, mycophenolate mofetil L; 57 Q s
and steroids 2 4 8 .l «
> I
N . . = 3 Z 3
*Basiliximab (anti IL2R, Novartis) 2 @
L 27 € 5. *
Detection of Immunosuppressive = W 2 '
treatment with In all monitored ° e host 0+—— ‘ﬁ—
: : re ost
patl_ents, Treg_levels dropped in ATG therapy Bgsiliximab chrapy
periphery, which was measured by gPCR 4PCR

the FoxP3-Methylation-Test

thomas.klssn@splontls.com Wieczorek et al., Cancer Res. 2009 Jan 15;69(2):599-608.
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Diagnosis of IPEX-like Syndrom (epigenetic FOXP3 Assay)

b IPEX'Iike patients have F Barzaghi er al. / jowmal of Awtodmmuendty e (2002) T-10
significantly lower Treg A s B 10
counts s, p<0.001 . 08
- Epigenetic PCR: good g, 2 o4
specificity/sensitivity profile £ 1 g ol
(90% AUC in ROC curve) * % '
0 - — AUC=0.90
= I J n I I I I 1
HS IPEXJike o0 02 04 06 0B 10
(n=40) [n=28) False positive rate

 Not possible with flow
cytometry due to noise

Barzaghi F, et al., Demethylation analysis of the FOXP3 locus shows quantitative defects of regulatory T cells in IPEX-like syndrome,
Journal of Autoimmunity (2012), doi:10.1016/j.jaut.2011.12.009

thomas.klssn@eplontls.com
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Commercial Applications:

For the week of November 7, 2005

Standard Release Test for Biocentury_

Genzyme's Carticel Product

Epiontis GmbH, Berlin, Germany
Genzyme Corp. (GENZ), Cambridge, Mass.
Business: Manufacturing

The companies will use Epiontis' DNA methylation technology
to develop quality control tests for GENZ's Carticel cartilage
repair product. Epiontis also will provide cell purity and identity
assays and tissue-specific biomarkers. Epiontis will receive R&D
funding, milestones and technology license payments.

Quantitative Assay for  For QC of therapeutic cells

Immune Cells

* For clinical trial
immunomonitoring in
patient samples

thomas.klssn@eplontls.com



