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Development of new diagnosis using ultrasensitive ELISA

§5F7 &8 Problems
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@ Generally, PCR is thought to be a definitive diagnosis, but it cannot discriminate between live and dead bacteria. It is
also a question if target nucleic acids are transcribed into the proteins. Thus, an ideal diagnosis needs to detect

proteins.

@ At present, however, we do not have a method to detect a trace amount of protein accurately. Thus, we should
develop a fast, easy and ultrasensitive method to detect a trace amount of protein for accurate diagnosis.
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@ For this purpose, we have developed a de novo method using a NAUH 2
sandwich ELISA combined with thio-NAD cycling. 'é
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@ A trace amount of protein at 10-2° moles/assay can be detected in our ultrasensitive ELISA combined with thio-NAD
cycling. It can be achieved with tens of minutes. This sensitivity is 1000-fold more sensitive than conventional
methods.

Z—% v b5 Targets

BFENGHGESZHNE. SEOHECVAILAKRHICEWL
NAEDLH S,

BRARBRREDHREMAEZE VU TERTHZIDH LG5,
BAY—H—REICHERTH %,

BROME « VAILADREAF TV 7ICHIGARIGETH S,

@ Our present method is versatile, when we have specific antibodies bacteria/virus

against the target proteins. N2
@ Our method is used not only for diagnoses of infectious diseases, but atiny amouj:t of protein

also for measurements of cancer markers.
@ Our method can be used in the field of food industry.

MEM Examples of detection

BRELFE (Infection) @ HIV-1 p24. #&#XE (M. tuberculosis)
4EBEBRE (Lifestyle diseases) : 7T« iRk F > (Adiponectin), 1 > A Y >/ (Insulin)

detection by our method

7o - [BiaE BREXZEVY—FAIR—>3>8>05—
.ﬁﬁn%ﬁ : ﬂi% m“Eﬂ E-mail : contact-tlo@list.waseda.jp

OB : B - HBANEEMmI EEH Tel : 03-5286-9867
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Evaluation and identification of calorie restriction mimetic molecules

% & Problems
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@ Clear scientific evidences are needed to claim functions.

@ Rapid and simple evaluation systems for the screening of anti-aging chemicals are required.

@ Calorie restriction (CR) is most reliable anti-aging intervention, but enforcing CR in humans are difficult.

FRRFER  Solutions
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@ We developed the screening system for the identification of calorie restriction mimetics.
@ This system is unique, rapid and easy to use.

@ This system is applicable both /n vitro and in vivo.
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@ Applicable for new candidates discovery and evaluation of known candidates.

Hormonal adaptation by CR

*Reduce oxidative stress
*Protein quality control

@ Applicable for the large scale and the high-throughput screening.
@ Predictable in a short time for biological action.

R —% R Targets DFCRRE: Dwarfiom and Galore Restrition-Response Element
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SEAP
secretion

@ Cosmetics
cell
@ Pharmaceuticals SEAP: Secreted Alkaline Phosphatase
@ Foods B AN Rt 4 E R FICBIHBDFCR-REEFIDE (L%

SEAPDEMILEL TE=4—FBIELTRYI—=T%1T5

Increased SEAP activity might correlate with anti-aging effects
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Probes for theranostics that target denatured collagen

¥ & Background
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@ Collagen mimetic peptides (CMPs) have the property of hybridizing \&Z'
with denatured collagen and are expected to be used as probes for CMPOEHIS—FU~DRSLEEES
theranostics. However, the binding affinity of conventional CMPs is Binding to denatured collagen and self-assembly of CMP

low and the activity is lost by self-assembly. The CMPs thus requires
denaturation just before use. Such pre-treatment causes technical
troubles and reduce reliability of the results.
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BiE-EEEEZ AWERIRCMP (cyclic CMP, cCMP) FH 1 > O &i&E{L C:)

@ Remarkable improvement of affinity to target by cyclization of CMPs
@ Optimization of cyclic CMP (cCMP) design using structure-activity relationship
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@ Significant improvement of binding affinity |
to denatured collagen §
@ Free from troublesome pre-treatment of the :F 2
peptide o,
@ Controlable retention time in vivo
ERERNASBLEaS—F o0 Western blottingl=&5a5—4 > Mi&H

Detection of collagen secreted by cultured cells  Detection of collagen by western blotting

& HF  Applications
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@ Radiotheranostics and drug delivery targeting
denatured collagen

CCMP a-GM130 Al merge

Green:cCMP
Red:golgi

G130 Ab: Golgl marker

PC3

Green:cCMP
Red:ER
aMDEL Al ER marker

@ Prove for pathological diagnosis - ;
MaEmoFoas—yr okl A B Dinvivof A—2 4

Detection of procollagen in ER In vivo imaging of malignant tumors

oTHxE®R :/MH [ER BREXFUY—FA I R—>3 >t 59—

g . AL/ I o E-mail : contact-tlo@list.waseda.jp
oFfilE : BIZFhibt (b= - £d{bFEH Tol + 03-5286.9867 5
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Epithelial cell-cell communication to facilitate the aberrant cell elimination

i® & Problems
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@ Malignant/incurable cancer disease
@ Cancer prevention to eliminate precancerous cells

| BERFE  Solutions
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@ Epithelial cells eliminate precancerous cells

@ The mechanism similar to the recognition
of antigen presentation

@ ECAR-targeting treatment enhance the elimination

{Bfiiff Advantages

O FROMEBREZRETEAN=XLs
O HRASMELMESHTEN

@ A novel mechanism to promote the elimination
@ Low cell toxicity
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Regulation of Epithelial cell-cell communication to attenuate the rejection of suboptimal cell

2 = Problems
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@ Poor survival of transplantated cells

@ The cells are eliminated upon
the immunosuppressunt
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@ Optimal cells eliminate suboptimal cells

@ The mechanism similar to recognition
of antigen presentaiton

@ Inhibition of ECA1/ECAR interaction suppresses
the elimaination of suboptimal cells

Bt Advantages
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@ A novel mechanism to suppress the elimination
of suboptimal cells

@ Low cell toxicity
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Ultra-sensitive and high-performance biomolecule detection method
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FHAZH - RHIRRREFEER. KiK. BRPEDOTFHEBTICEN 25 — 50 °C
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1 3k
@ Early diagnosis and detection are effective for prevention and treatment 9 (100 nm)
of lifestyle-related diseases, diseases, and infectious. @ 601
@ There is no effective method for rapid detect of trace biomolecules ﬁ 40 1 SRE
(biomarkers) in the early stage. i Sk e (20%/°C)
@® A general technology for more sensitive and rapid detection of 201
biomarkers is expected. 0 A —
3 - 20 25 30 35 40 45 50 55 60
BERFE  Solutions R (C)
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REREEF7FOJERDSFIILARCERTZ — CERRSERERTORERE
aracteristics of the temperature-responsive fluorescent particles
13 FERETE ZRERERE 70— T 2H%T 3 s s G e 1
= —_— = & — = 4 ;E >z § J:%)%L"F#E’fibg?ﬁ'li
SEIDFTIINHEEICL ZERBRMEEALTS  paans 1o a
. . L CHRiReg) $MAR—H— BERRALE (Z40%/s)
@ Conversion of detection principle from analog method to p
digital method. T FILEEIE X 105<)
@ Development of ultra-sensitive detection probes capable of S RE
single molecule detection. > EERETE
@ Practical application of quantitative technology based on 4

high-speed single molecule digital counting. 18 - I (~5%)

Bk Advantages /w;r?_[;zjq*g_(_) /§471-7—7JT$—(+)
(F=1%) (F&14)

BEBEEHEXTO—TRFICLIBERES FIRE EESSERLR T IC & 3 EFS T OREEE

Principal of the biomolecule detection by using the temperature-responsive fluorescent particles

TIFIWERICLBRELEREORVIENEEZRER o
S FORBEERMZRF L S 5/ VRAME & St

@ Ultra-sensitive molecule detection by using temperature-responsive
fluorescent probe particles.

@ High accuracy and reliability by digital analysis (absolute
quantitation).
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@ High versatility and innovations that may innovate biomolecular % m m 0 P m )
detection and quantification technology. e
5 NA AT —H—(FIERBFERNIE : PSA) RS
a e 7 ‘y I~ $% TargetS Detection of biomarker (prostate—specific antigen, PSA) as an example
B - EREE  FHEY. KRCEROBEWER A s
e e T RHs
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@ Health care and medical industry: Preventive medicine, ultra-early Bk E] AR -- i
detection of diseases and infections. =

@ Environment and food industry: Inspection kit for environmental e T Py
microorganism and bacteria. -

Zoa (BRI T D)
@ Bio-industry: New technology for detection and quantification of MINRELICEPER1 D FTITILEHE
u|tra-tl‘ace biomolecule‘ Rapid single molecule digital counting with microdroplet technology

Oz ER : = BEXE. Runkai Hu, KFEET FRAXFUY—FL I N\—2320>5—
E-mail : contact-tlo@list.waseda.jp
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Development of cosmetic products targeting cell endogenous activation

§57 &E Problems

REEEDOERT : N7 EREEERBOFEET MO ELPHEEEET OINE
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@ Reduced activity of protein quality system causes skin aging.
@ Accumulation of abnormal mitochondria in cells produces reactive oxygen and accelerates skin damage.

@ Reduction of cellular damage and abnormal proteins in the dermis are important issues for skin aging.
A—=R 77 I—Ic L BHMERNRLEZTHD I ETERI VNI EDERZEREE S,
BESNIVRUTPORERE (YA hT77Y—) ZFEUEERROREREZIED,
HRDA N L ARERBZRNHS I ETMHPRIER ML A5 REELZAENICEHE <,

@ Degradation of abnormal proteins by enhancing autophagy.

@ Elimination of damaged mitochondria by mitophagy reduces the source of active oxygen.
@ Intrinsic protection from aging or environmental stress by increasing cellular stress response system

{2it¥ Advantages

REMRICETZA—RT77I—0VA N7 7 I—DFHEREHEILL TWS,

A=K7 7I—PIAM T 7I—ICREETIHRAZRAELTWS,

HRDA KL ARERBZREOIBAZEAEL. ZOMEESNHHMRZRETLTWVWS,
@ We establish an evaluation system of autophagy and mitophagy in skin cells.

@ We identify compounds affecting autophagy or mitophagy.
@ We identify components that enhance the stress response system and verify the cytoprotective effect.

Z2—=4%y bHiE Targets
EB - (LiEmmiiE @ Beauty, Skin-care, Cosmetic product
RERBmTE @ Health food market
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@ Healthcare industry
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(3] HaraT, et al. Nature, 2006 YRRETE, A—bT7O—PIbT7I—
Takamura A, et al., Genes Dev, 2011 A FLRAGEVRTLEZHEHT 2ESDIERETE
HTWB,
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Method for monitoring the treatment effect of Myeloproliferative neoplasms

% &= Background

BREIEJENES (MPNs) TRJAKZ BIEFORRAER (V617F) RIS
JAKZ2VB1TFDEEEHNMPNsDFEIEE EED S
BEMREHETESIRERMHAROSNTVS

@ JAK2V617F point mutation is detected as one of the driver mutations of myeloproliferative neoplasms (MPNs)

@ High JAK2V617F allele burden associates with the poor prognosis of MPNs

@ Clinical examination technique to estimate the therapeutic effects is required

JP=UIC & THAT FHnERTO—T
#f = Summary
quenching
JAK2VB1 7TFERDERETHNBELIE(L I KB TO— T ZEH O-x 9
Ry —o T — (NGS) EREOEERE B
TESOWMMELE(LET=Y —HlEE
emittin
@ Usage of the fluorescence-dye-labeled probe exhibiting fluorescent intensity as a :
function of the amount of V617F allele q ;
@ JAK2V617F allele burden can be quantified equivalent to the results by next- 5 GTTT G ¥
generation sequencing (NGS) JAK2V617F
@ Available for the monitoring of slight increase/decrease of V617F allele burden
=1
fl = Advantage 100
By ~ gt ~ .
NGSLAZDEREEEELN5S, ME MOEIRL § | s
17y FOBEDNARICKELAVWERER B
. e 1 I 60 s
AR RYIE (CFI A TTRE it s
$ a0l o
@ NGS-compatible determination precision with simple and cost-effective o e
workflow E ol
@ Precise quantification independent with the input gDNA amount ® ) L
@ Utilized to determine the therapeutic effect OO' * 20 40 60 80 100
NGSIC KD EZFER (%)
& H  Applications <100, )
o ® original
ERERIRE & sod | = 10mmm
— E A _100{8R1R P
%1&%[1\] %; 60- ";04
LRI Y—=2Y 3 -~
BRIV V—-=V7 $ 4o .
@ Clinical examination B g
= 2
@ Prognosis predicting g 7
@ Drug screening 3 30 60 75 100

JAK2V617F allele burdeni2i#{i (%)

oifxER : EH BREAZEUY—FA IR—S 3>t o—

— = E-mail : contact-tlo@list.waseda.jp
oFfilE : BIFihlx EMGENFN texzx. memeormEmz) Tel : 03-5286-9867
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