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® OlHAL-#|O|F 1 KIT :
@ HC 1.35x107 cells/2mL
@ TC 0.45X107 cells/ImL

® HIA XA .
LN, tank (< -135°C)
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Secondary OA

Other Causes: congenital, bone
disorder, etc.
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22
Masson’s
trichrome
staining
Invossa Type Il collagen
NC: normal cartilage (A=)
S/Q , RC: regenerated cartilage (X4 & =)
staining
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Pain Relief

Rat MIA model

von Frey Filament test

H&E Staining

12 - =#= Control <+=hChonJ =¥ hChonJb#7 -#=INVOSSA

—
(o) (=]
L L

Paw Withdrawal Threshold (g)
[+

X200 X400

£
S
-

Normal
(0.410.32)

hChonJ —: i
(14.94+1.88)

0 7 14 21 28 35 42 49 56

Days post Invossa™ injection *p<0.05

MeanS.E.M. *P<0.05 (n=6)

Control, CS-10; hChonJ, 9.0x105; hChonJb#7, 3.0x10°;
INVOSSA®, 1.2x108

1 MIA (Monosodium iodoacetate)

hChonJb#7
(10.94%+1.75)

INVOSSA
(7.5%£1.57)

Harvested at day 56 post treatment
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Recruitment
of
inflammatory
cells

Tissue Injury

Release of
Pro- Release ECM
inflammatory fragments
cytokines

Activation of
Innate
Immunity
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M2 Macrophage 5= .

Immunohistochemistry (CD86/Arg1) Macrophage polarization
Vehicle HC TC Invossa DCDS6 W Argl
o 2500 -
5
*
0 ]
D86 o
[
Y 1500 -
c
2 %
S § 1000 1 *
» MG %
*
Argl g >0 1
g
o 0 T T T
Vehicle HC TC Invossa

Synovial membrane, harvested at day 4 following treatment  x200 e
4 days post injection MeanS.E.M.

*P<0.05 (n=6)

13 INVOSSA

o || T




IL-10 2H| =7}

Dual Immunofluorescence(CD68/IL-10) Multiplex Cytokine assay

IL-10
Vehicle 350 - *
300 - !
250
INvOssA |[EEEE
IL-10 DAPI

Synovial membrane, harvested at day 4 following treatment X400 Vehicle INVOSSA
MinDC: 2.7 [pg/ml]

200 o

150

100 +

Concentration [pg/ml]

50 4
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Polydactyly finger — =e——— O‘ %

TGF-B1 transfer
Chondrocytes with retroviral vector

v

| |
=9 Coo I
Allograft . o
ogra 5 ao

Rejection?
ejeCt 0 Non-transduced Transduced
chondrocytes chondrocytes
hChonJ hC onJ};#?
AR
L L v

Irradiation j
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hChonJ Expressing T Cell Co-lnhibitory I\/Iolécu S .

Co-inhibitory
molecule VS.

Co-inhibitory
molecule

hChonl ‘ hChonl

(Resting) IFN-r treated (Stimulated)

hChonl hChonJ
T 0.1% .

PD-11

PD-L2 :

16 @ |Nv9§%



Safety

hChonJ Not Stimulating, but Inh.ib‘iting

Mixed Lymphocyte Reaction Assay

No stimulation
of Immune Reaction

StimulatorMMC+Responser(MLR)
hChonJMMC (5x10%)+Responder
hChonJMMC (1x10%) +Responder
hChonJMMC (1x10%)+Responder

Responder (1X10°)

StimulatorMMC (1X105)

hChonJMMC (5x10%)
hChonJMMC (1x10%)

hChonJMMC (1x103)
**p<0.001

0 5 10 15 20 25
3H-Thymidine Incorporation (CPM x 103)

**p<0.001 vs. the MLR group.

1 MMC(Mitomycin): Inhibit proliferation of cell

Inhibition
of Immune Reaction

StimulatorMMC+Responser(MLR)
hChonJMMC (5x104)+MLR
hChonJMMC (1x10%) + MLR

hChonJMMC (1x10%)+MLR

**p<0.001
0 5 10 15 20 25
3H-Thymidine Incorporation (CPM x 103)

**p<0.001 vs. the MLR group.

17 $INVOSSA
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Safety

hChonJ Suppressing Immune Response
through PD-L1 & PD-L2

Mixed Lymphocyte Reaction Assay
with antibodies against PD-L1 & PD-L2

StimulatorMM¢+Responser(MLR)
MLR + hChonJMMC + aPD-L1, aPD-L2 *%k
MLR + hChonJMMC + qPD-L2

MLR + hChonJMMC + oPD-L1

MLR + hChonJMM¢ *p<0.05

*5<0.001

0 5 10 16 20 25
3H-Thymidine Incorporation (CPM x 103)

*p<0.05 and **p<0.001 vs. the MLR + hChonJ"MC group

1 MMC(Mitomycin): Inhibit proliferation of cell 18 3 'NVQSSA‘
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Safety

Retroviral Vector Safety of InVOSS&

)
Polydactyly finger — ———— )
55> %
TGF-B1 transfer

Chondrocytes with retroviral vector

Yy

6".)‘3 C%?y Retroviral

Non-transduced Transduced VeCtOI'

chondrocytes chondrocytes

1 1 Safety

<

hﬁhoi\] 0 hcronJ})#?

Irradiation j
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Safety

Retroviral Vector Safety of InVOSS&

1.Replication competent retrovirus (RCR) test

2. Insertion site analysis of integrated DNA

3. Irradiation

20 $INVOSSA



Safety

No RCR Detected

Post Cell Production

RCR
® <
06
v )
Retroviral @
TGF-B P .
. vector @ oy,
Infection of hChonJ @
4 Immm&dpm 2 Cell culture
- llntegmion - ﬂg ';‘x,l
LTR Gene of interest LTR i e
| >89
—p> A NAS d \'l
! @2 ‘\@@
\@m Protein of interest XCJ\' Q €
A D
& o £

b =
0O -0
L_J@ Lfgj“'j

Invossa
injection

Post Patient Dosing

* harvest blood
* isolate gDNA
 perform qPCR

OA Patient

21 $INVOSSA



Prepare several enzyme-digested
Genomic libraries

Chromosome

Digest chrmosomal DNA with enzymes
to form blunt ends

=

Flanking sequence Gene of interest

Adaptor ligation

@

Flanking sequence Gene of interest

Adaptor primer Gene-specific primer

First PCR

@

Flanking sequence

h
Nested o
Nested gene-specific primer
adaptor primer ‘ Nested PCR
Flanking sequence
Sequencing

Genome database search

Insertion Chr.

Transcriptional

No . Insertion site
(Accession no.) change
X Chromosome . .
1 (L78810) ADP/ATP carrier protein(ANT-2) No
Chromosome 12 . . : .
2 (AC012085) Suppressor of cytokine signaling2 (SOCS2) Up regulation
Chromosome 3 -
3 (AC117515) Similar to Roundabout homologus 2(RH2) N/A
Chromosome 20 nd : .
4 (AL035652) 2"dintron of the Topoisomerase | (TOP1) No
5 Chromosome 1 | ° profilin 1(PFN1) pseudogene N/A
(AL954711) * peptidylprolyly isomerase A(PPIA) pseudogene N/A
Chromosome 10 st .
6 (AL356608) 1stintron of Cyclin M2(CNNM2) No
X Chromosome . L. N/A
7 (AC002349) putative transcription factor XPRF No
Chromosome 2 .
8 (AC012595) non-coding sequence N/A
9 Chromosome 9 |  Last intron of Protein tyrosine phosphatase, No
(AL162733) non-receptor type 3(PTPN3)
Chromosome 16 | RNA binding protein S(RNPS1) No
10 (acoosoes) | D¢t No
* Hypothetical protein (LOC388204) N/A
Chromosome 10 .
11 (AL157892) non-coding sequence N/A
Chromosome 1 nd s . . . .
12 (AL590422) 2"dintron of RGL1 (Ral ganine nucleotide dissociation) No
* hypothetical protein(FLJ13479) N/A
Chromosome 16 | 2|_nc flf'\ger prot_eln(KIAA0296) N/A
13 (AC135050) * vitamin K epoxide reductase(VKORC1) No
* brandched chain alpha-ketoacid dehydrogenase(BCKDK) No
* syntaxin 4A placental(STX4A) No
14 Chromosome 18 | hypothetical protein N/A

(AP005210)




Safety

Irradiation Ensuring Proliferationsmeom

1

I‘rr;diated
hChonJb#7

° = CelPNOGmBef (xX10?) ° °
LT

hChonJb#7 ‘!\;\__Q

2 4 6 8 10 12 14 16 20 24 28 32 36 40 44

Days

23 & |Nv9$§ﬁ
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Patients Population

£ 22 80/3t KHo0| g1

Parameter Statistic
Male
Gender
Female
Mean (range)
30~40
40~50
Age (year)
50~60
60~70
70~80
Body Mass
Index (kg/m2) Mean (range)
Left knee
Lesion
Right knee

Disease duration (year)

INVOSSA -K

(N=78)
N (%)

18 (23.1)
60 (76.9)

61.6 (31-79)

1(1.3)
5 (6.4)
20 (25.7)
42 (53.9)
10 (12.8)

42 (55.1)
35 (44.9)
5.7

Placebo
(N=81)
N (%)

11 (13.6)
70 (86.4)

61.5 (44-77)

0 (0.00)
4 (4.9)
30 (37.0)
33 (40.7)
14 (17.3)

39 (48.2)

42 (51.9)

5

Total
(N=159)
N (%)

29 (18.2)
130 (81.8)
61.5 (31-79)
1(0.63)

9 (5.7)
50 (31.5)
75 (47.2)
24 (15.1)

254 (19.8-29.9) 25.7 (21.0-29.9) 25.6 (19.8-30.0)

82 (51.6)
23 (48.4)
5.3

P -value

0.1211

0.6117

0.2801

0.4694

0.3786

0.5485 ¢ & 1vossh
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+ 127§ €7FX| IKDC score 74

16 1 15.1

B INVOSSA°®-K (N=78) Placebo (N=81) *
* 13.3
14 1 12.9

7.5

IKDC Score changes from baseline

Pre-dose ™ 3M 6M o9M 12M

[Baseline] INVOSSA®-K : 40.3 / Placebo : 39.6

Statistical Analysis (within group): paired t-test (/ITT Population)
"Between treatment group: two-sample t-test, p-value<0.05;
IKDC (International Knee Documentation Committee): Symptom, sports activity and function

e leng%
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+ 1273 7tX| VAS 74

Pre-dose 1M 3M 6M oM 12M
o m INVOSSA®K (N=81) Placebo (N=78)
[
E] 10.3
s

13.3
£
o]
2
(/)]
Q
o
c
@
= *
o *
© —.—
g 2 22.3 -
) -23.4
o -24.5
-30

g

[Baseline] INVOSSA® -K : 60.0 / Placebo : 62.3

Statistical Analysis (within group): paired t-test (/ITT Population)
"Between treatment group: two-sample t-test, p-value<0.05;
100mm VAS (Visual Analogue Scale): 0 being no pain and 100 being intolerable pain

16380] E|2y PF BUEY BAE (YO ARACHOIL HAE 12] 0| T 1274 N 2T (213) MY LAY

ot

Kt

]

1) Jung Jong Cho, INVOSSA®K (TissueGene-C) in patients with osteoarthritis: A phase Ill trial. OARSI 2016 World congress; Poster No. 322
2) Data on file. E|gi M2t 2 SIXIE A S 2 NZO7HE SEXXIS Q! 'E|HTI-CO| G5 8l oHEd WIS 9{ot YU E, FHE7HE, FAHE, W, O |2 S& MI34 AAA|A. Protocol No. KS-TGC-01-3. CSR v1.0. 2016
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+ 1271 €K} S & 84%

Response Rate (%) OMERACT-OARSI responder criteria’
90 + P=0.0200 P=0.0011 P<0-0001
Improvement in pain (VAS) YES \
67.5 T score 250% Responder
and absolute change 210
AND
Improvement in function (IKDC) —
45 1 score 250%
and absolute change 220 <
Improvement in pain (VAS) = Responder
score 220%
225 1 NO and absolute change 210
AND —
Improvement in function (IKDC)
0 ) ) ) score 220% and
' ' ' absolute change 210 [NON  Non-
6M oM 12M PR
B INVOSSA®-K @ Placebo

*OMERACT-OARSI response rate

1. Jung Jong Cho, INVOSSA (TissueGene-C) in patients with osteoarthritis: A phase IIl trial. OARSI 2016 World congress; Poster No. 322 E|gi M2t 2 SIXIE A 2 NZOj7HN SEXIXIS M Q! 'E|FE-Co| fad % N

oHR N WIS QI3 AIYTIE, FSE71E, TR, BUE, 7|2 35 3N A4AL. !l NVPSSA



HEE F0 89 =2 S

INVOSSA-K
body system / preferred term (N=78)
N (%)
Total 27 (34.6)
General disorders and administration site conditions 15 (19.2)
Musculoskeletal and connective tissue disorders" 7 (9.0)
Arthralgia 3(3.9)
Joint Stiffness 1(1.3)
Joint Swelling 5(6.4)
Muscle Tightness 1(1.3)
Spondylolisthesis 0
Skin and subcutaneous tissue disorders 3(3.9)
Renal and urinary disorders (Hypertensive Nephropathy, etc.) 1(1.3)
Gastrointestinal disorders (Diarrhea) 1(1.3)
Infections and infestations (Cystitis, Tonsillitis) 1(1.3)
Metabolism and nutrition disorders (Diabetes Mellitus,
Hyperlipidaemia) 25,
Nervous system disorders (Facial Spasm) 0 (0.0)

Placebo
(N=81)
N (%)
10 (12.4)

2.5)

W =2 N O DN
A~ N A~ A~~~
- O Do fow NN

[ U U U @b N
AN N N N N

o
=
&

—
—
—
N
w
~
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Biomarker &A1

Measurements Evaluation CRO
X-ray : . Bioclinica(Synarc)
(SynaFlexer™) Joint Space Width (USA)
MRI WORMS"Y Qmetrics (USA)
(3T) Quantitative Imorphics (UK)
ELISA Liquid biomarkers Nordic Bioscience
(Serum and urine) (Denmark)

1 Whole-Organ Magnetic Resonance Imaging Score
31 &INVOSSA



Cartilage defect changes In VW ORINS

+ QlH Al E0{ 0 M= E0| M = Cartilage defect score?| X}0|7} ¢l

+ =22 0M= Eof ™ CH| £0f 5 total cartilage defect scoreZ7} S2|5}H| Z7}&t
Cartilage-thickness defect depth Cartilage defect surface area
1.8 1 0.8 1
S 16 1 | S 0.7 t
%E 14 I %E 06 4
c N 1.2 + c N
g I gL 051
S 5 S s
2] D c 041
o® O ® 031
= 8 067 = S
E 04 + ‘s—g 0.2 7
= 0.2 1 - P04
0 i 0 J
B INVOSSA"-K (N=78) Placebo (N=81)

Total WORMS : [Medial(Tibia+WB Femur+Posterior condyle)] + [Trochlea+Patella], [Lateral(Tibia+WB Femur+Posterior condyle)]

Statistical analysis, Wilcoxon signed rank test, within group *p < 0.05
Cartilage-thickness defect depth WORMS: from 0 (normal) to 6 (worst possible score)
Cartilage defect surface area WORMS:from 0 (normal) to 5 (worst possible score)

N2 @ |Nv9$§ﬁ




Osteophyte change In WORMS &

+ QIH AL REO{Z 0= F£0f ™ £ Osteophyte score X}0|7} I &
+ =20 AM= F0{H CjH] £0 = total osteophyte scoreZl §2|54| Z7}gt

Change of Osteophytes WORMS

07 71 *
Q
e
2 06 1
]
é: 05 t
8 ©
® 2 041
e3
>0
-§_g 0.3 1
55
g = 0.2 t
8
IS 01 t
0 }
INVOSSA'-K Placebo
(n=78) (n=81)

Statistical analysis, Wilcoxon signed rank test, 'p < 0.05

Osteophyte WORMS: from 0 (normal) to 4 (worst possible score)

* Osteophyte (total WORMS score) : [Medial (Tibia+WB Femur+Posterior condyle)] +
[Trochlea+Patella], [Lateral (Tibia+WB Femur+Posterior condyle)]

33 $INVOSSA




Liquid biomarker &4

Relative to screening (%)

+ serum CTX-I and urine CTX-II/Cr

120 1

110 1

100 1

90 7

80 T

70

Serum CTX-1 Urine CTX-II/Cr
120 } 4 INVOSSA*-K (N=78)
< Placebo (N=81)
@ 110 1
=
c
w m
) © 100 1 @D
O
(7))
2 g9}
Q
2
® 1
= 80
4
70
0 26 39 52 0 26 39 52
Week Week

Assay and analysis performed at Nordic Bioscience Lab

CTX-l (C-terminal telopeptide of type | collagen): Serum biomarker of MMP-generated fragment released during bone degradation
CTX-ll (C-terminal telopeptide of type Il collagen): Urine biomarker of MMP-generated fragment released during cartilage degradation
CTX-ll is reported as a normalized ratio to urinary creatinine in order to account for variations in urine flow rate

* Between treatment group p -value<0.05

34 &INVOSSA
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IKDC & VAS 71|41

+ 2471 E7FX| IKDC & VAS 7|

(@)

IKDC?! Score VAS? Score

60 - 70 -
64.5
55 - 60 -
50 - 50 -
45 40 -
40 - 30 -
35 - 36.8 20 -
20.0

30 ‘ 10 ‘

Baseline 3M 6M 12M 18M 24M Baseline 3M 6M 12M 18M 24M

=@=|NVOSSA Placebo =@=|NVOSSA Placebo

Statistical Analysis: Linear mixed model (ITT Population)
Between treatment group p-value<0.05;  Within group p-value<0.05;  Within group p-value>0.05
1 IKDC (International Knee Documentation Committee): Symptom, sports activity and function

2 VAS (Visual Analogue Scale): 0 being no pain and 100 being intolerable pain 3B @ INVOSSA
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