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Toray is a global material company

B Foundation: January 1926

B President: Akihiro Nikkaku

B Head Office: Tokyo in Japan

B Employees: 45,789

B Net sales: JPN 2,011 B (USD 16.7 B)
M Op.Income: JPN 123 B (USD 1.03 B)

All figures herein are as of March 31%t, 2015
Exchange rate: USD1.00=JPY120.02
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Business Fields

Net Sales (March 31st, 2015)
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Highly Sensitive DNA microarray 3D-Gene;

< 3‘D Gene http://www.3d-gene.com/en/
__\\_. \A nelw dii nen Nn """" array sensitivity
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What is 3D-Gene® W N *  Products

Introduction of the features of : =¥ "y & 3 Introduction of our product
3D-Gene® — " P 4 lineup

Services

Introduction of contract
analysis service by 3D-
Gene®

Case studies

Analysis case studies of 3D-
Gene®
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Technical Background (1):
Highly Sensitive DNA microarray 3D-Gene;

- Unique micro-columnar structure
«"' 3D-Gene- of probe - embedded area

Probe - embedded area

Micro-columnar structure (3D) detects genes (Gene)




& 3D-Genee has four technologies features

/ (D Black plastic @ Micro-columnar \

substrate structure
Conventional
Flat glass substrate
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3D-Gene®
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/ @ Unique surface R B @ Micro-bead \
treatment agitation
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Highly dense & uniform Enhances hybridization efficiency
9 DNA immobilization K /




The bead agitation improved hybridization effectively

Signal intensity is drastically increased by the effect of beads agitation



Four technological advantages lead to supreme data quality
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These feature result in highly sensitive microarray



microRNA (miRNA)

Single-stranded RNA molecules of 21-23 nucleotides in length,
which regulate gene expression

gene (DNA)
o7

\ .

+

transcription

& . e I
mirna @ % Inhibit
microRNA ¥ @ Life event
» -
| protein
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Cancer-related miRNA and Their Aberrant Expression

Esophagus: RNASEN(miR processing 2 D Glioblastoma:miR-21,-221/222,
enzyme), miR-21,-192,-194,-223,-373, : ’ miR-12,-181a,b,c

miR-203,-375 \
Lung: miR-17-92,-21,-155, )
let-7,miR-15a,-16,-29,-133b,-145 — Breast: miR-10b,-17-92,-21,-155,-205,

Thyroid: miR-221/222

. . miR-373, let-7,miR-17-5p,-29,-34,-125b
Liver: miR-18,-21,-106b-25,221/222 miR-145
miR-23b,-26,-34,-122,-195 — Stomach: miR-17-92,-21,-221/222,-421
Biliary tract: — miR-9,-31,-143,-145,-433

miR-21,-224, miR-199a _ . Pancreas:miR-17-92,-21,-106b,-155,
Prostate: Let-7,miR-20,-21,-32, gy -181a,-203,-210,-222,miR-148a,b,-34
-125b,-146a,-221/222, » =
miR-15a,-16,-17-3p,-23,-34, 2 r Colon: miR-10a,-17-92,-20,-21,-155,

-101,-146,-205,-330,-331-3p,-449 let-7,miR-34,-143/145,-342

 Bladder: miR-127
Neuroblastoma: miR-34a - _.L

| foadd? Cervical: miR-2, miR-143

Testis: miR-372/373 —

I l L I Ovary:miR-141,200a,b,c
miR-140,-199a, Dicer(Ago2)

Up Down supplied by Dr. T. Ochiya

Serum MiRNA analysis is quite hot research area for clinical researchers




& 3D-Gene miRNA data comparison

OPEN a ACCESS Freely available online

“ pLoS one

Intra-Platform Repeatability and Inter-Platform
Comparability of MicroRNA Microarray Technology

May 2009 | Volume 4 | Issue 5 | e5540
Agilent

Ambion Exigon

MAQC for comprehensive
MiRNA expression profiles
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3D-Gene ® : evaluation by 39 party

Correlation with TagMan qRT-PCR
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TAG TAC AL hf-Tal TAS
AGL AMB EXQ TRY IVG({GIR) IVG(R/G)
# of probes 559/142 62142 50/142 824142 S6/M1 42 43142
Rs 0.85 0.72 0.67 0,86 0.49 0.69
slope Q.78 0.60 0.56 0.77 0.40 0.44
Int -0.21 0.8 -1.97 0.13 -0.16 1.45

PLoS ONE 2009;4(5):e5540

3D-Gene"’ has high correlation with TagMan®



Specificity of 3D-Gene ® on let-7 family

Sequences of human let-7 family miFtNAs

let-7a | UGAGGUAGUAGGUUGUAUAGUU
let-7b | UGAGGUAGUAGGUUGUGUGGUU
let-7c | UGAGGUAGUAGGUUGUALGGUU
let-7d | AGAGGUAGUAGGUUGCAUAGUU
let-Te | UGAGGUAGGAGGUUGUAUAGUU
let-7f | UGAGGUAGUAGAUUGUAUAGUU
let-7g | UGAGGUAGUAGUUUGUACAGUU probe
let-7i | UGAGGUAGUAGUUUGUGCUGUU

The red letters are mismatch nucleotides against let-7a.

high similarly sequence

Intensity of the signals obtained with each probe sequence was normalized with
a value of a completely matched sequence, and the ratios (%) were obtained.

Let-7 family

chemically Individually Detected with 3D-Gene®
synthesized labeling

,LR:>\:.,:;
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3D-Gene® miRNA microarray

*High Sensitivity
*High Reproducibility
*High correlation with RT-PCR

*High Specificity

Useful for many application



Circulating microRNA in blood(Serum/Plasma)

Tissue / Cells
nuclease-resistant(stable)

Circulating body fluid
e.g., blood

J. Microvesicle
Diameter 30-100nm

(S Phospholipid bilayer

Enclose RNA like miRNA

Apoptotic  Gaar> Exosome and proteins
bod SO
Y Collect

. . . v
Conjugate with protein

Py

Diagnostic marker

Features
:Reflect the condition of organ/tissue
:Collection is easy

:Stable (freeze-thaw ) 3D-Gene ® detection
= Considered as Easy and Useful Diagnostic

marker




Advantage of the 3D-Gene system for studying
circulating miRNA

> RNA extraction technology especially focusing on serum/plasma analysis.
B Extraction tech. : NO DNA contamination

Blood miRNA 3D-Gene.
bp DNA contamination miRNA micra rray

S oo ¢
‘ E.——__-;:."; 200 a—
P I miRNA
Original % o -
Extraction Reagent

Other TORAY

Exosomes

miRNA

v" High quality v" High Sensitivity
Small amount v'  Great Reproducibility v' Great Reproducibility
300 pL v Good Stability v" Excellent Quantitatively

Starting material is recommended only 300uL plasma / serum




=ROA__ -~ Cancer diagnosis with small amount of blood
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1. Specific diagnostic markers will improve mortality rate and contribute the reduction of medical cost.

2.Samples and clinical information stored in bio-bank of NCC/NCGG make the rapid research and

development.
20
3. Hope for the prediction of the therapeutic effects or new drug development are also promising.
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Comprehensive analysis for serum miRNAs

RNA extraction from serum

/ Serum 300uL \ / 3D-Gene® m\ K RNA \
extraction purification
W( - Water Serurm
~ [ !"-’-'H-'- Addition Iay)er miRNA
— x N ) / 4ul
Q I"--.....--f v
0” exosome Voltex T |
¢ g | — [\
5 LY
.‘:1_ |:> Extraction
el s RNA Concentration
— SLJ purification
\ / \ Organic layer (96 well) /

2. Comprehensive miRNA analysis with DNA microarray

/ RNA labeling \

RNA

apt Fluorescent
labeling

LY

v D DD |we

— AP &__

/

DNA chip analysis \

W

/

wg

<__J

l_ﬁHybridization
:> Wash

3D-Gene°®

hly sensitive DNA microarray(miRbase ReI.ZlJ

.

\uﬂ Digitizing /
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Quality control methods in project

1 Extraction control :

Serum . .
Used for the extraction efficiency
N * Three synthetic RNA were added
E:'“temla” 1 < [Addition] before the purification of RNA
ontro R Extraction control solution
MiRNA . y
N ) Synthetic RNA

2 Labeling control:

Used for labeling efficiency

* Three synthetic RNA were added
[Addition] before labeling of RNA.

p

Purified RNA

-

LY < Labeling control
e Synthetic RNA 3 Internal miRNA:

Used for normalization

* |Internal control miRNAs were
selected from database of human

Detection serum miRNA of more than 700
samples analyzed by 3D-Gene®

* Selection criteria was small CV
(SD/average) by geNorm

x

i

@

Internal control miRNA

Extraction control
Labeling control

mMiRNAs 24
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Analytical steps

All miRNAs expression levels for each sample (2555, miRBase rel.21)

> mean+2SD of background signal
|

v %
Positive call: Negative call :
miRNA signal — (mean of negative control spots) Minimum signal of miRNA -0.1
\%

Normalization :Internal control miRNAs

mMiRNA expression data for analysis

l miRNA markers selection l
T-test (BF corrected)
CONTROL group Fold change TEST group

LASSO
Absolute signal intensity

(Non-cancer participants) (Cancer patients)

onstruction of Discriminant

Fisher’s discriminant with each marker-candidate miRNA




Study of Serum microRNA
Diagnostic Marker researched by 3D-gene
Gancer Science P i ACA

Novel combination of serum microRNA for detecting
breast cancer in the early stage

Akihiko Shimomura,'® Sho Shiino,? Junpei Kawauchi,* 5atoko Takizawa,* Hiromi Sakamoto,® Juntaro Matsuzakl,®
Makiko Ono,"® Fumitaka Takeshita,” Shumpei Niida,® Chikako Shimizu," Yasuhiro Fujiwara,’ Takayuki Kinoshita,*
Kenji Tamura® and Takahiro Ochiya®

Cancer Sci March 2016, vol. 107, no. 3, 326-334

Training cohort Test cohort
Number of patients (1,280) 74 1,206
4
Stage 0 (256) 0 256
Stage 1 (483) 0 483
Tumor stage Stage 2 (444) 52 392
Stage 3 (44) 22 22

Stage 4 (53) 0 53




Discriminant performance of combined 5 miRNAs

Diagnostic index= (0.25 x miR-1246) + (0.49 x miR-1307-3p) - (1.06 x miR-4634) +
(1.89 x miR-6875-5p) + (0.31 x miR-6861-5p) -13.94

Training set Test set
Dis-criminant Accuracy Sensitivity Specificity Accuracy Sensitivity Specificity
(%) (%) (%) (%) (%) (%)
Diagnostic
index 78.7 87.8 78.5 89.7 97.3 82.9
(5miRNAs)
A. Training set B. Test set
6 8 1
+| Non-cancer il
<, control ]
i H H ; E 2
o i : ; 2
- )
o X ] : @ -2
b ' g
4 Other cancers/benign dis. 6
Breast /benig : | Breast Non-cancer  Breast
Cancer H BilC (8 5 EE HC PC PRC GC BeO B Cancer o ContrOI _Benlgn dIS_

(N=1,206)  (N=1,343)  (N=54).

Discriminant performance combined 5 miRNAs
results in more than 85%



Sensitivity

1.0

0.8

0.6

0.4

0.2

0.0

Performance in combined 5 miRNAs

Patients with breast cancer (1206)

Area under the curve: 0.971

0.0

02

0.4 0.6 02 1.0

1-Specificity

Stage or TNM Positive Negative Sensitivity
Stage 0 (256) 251 5 0.980
Stage 1 (483) 474 9 0.981

Stage|Stage 2 (392) 375 17 0.957
Stage 3 (22) 22 0 1.000
Stage 4 (53) 51 2 0.962
T Tis (257) 252 5 0.981
T1 (505) 496 9 0.982

T [T2(385) 369 16 0.958
T3 (22) 20 2 0.909
T4 (34) 33 1 0.971
Unknown (M1) (3) 3 0 1.000
N NO (1070) 1040 30 0.972
N N1 (109) 107 2 0.982
N2 (14) 13 1 0.929
N3 (4) 4 0 1.000
Unknown (M1) (9) 9 0 1.000
M M MO (1153) 1133 31 0.973
M1 (53) 51 2 0.962




Summary

« 3D-Gene®system, which includes the RNA extraction
kit, the highly sensitive DNA microarray, is suitable to
detect the comprehensive miRNA expression in 300 pL
of serum /plasma.

* |n the national project, we have been constructing
MiRNA profiling database of various cancer serum and
we have been developing cancer diagnosis device.

 We control the experiments and analysis data quality by
using developed standard substance in national project.



