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Main office
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Danish office
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Russian offica
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Rome offica
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Asia

Hamamatsu Photonics K.K.

Beijing office

Room 1712, Yanjing Hotel, Fuxingmenwai St.,
Beijing 100045, China

Telephone: (86)10-6851-3804

Shanghai office

Room. 2106, Gangtai Plaza, No.700 East Yan'an
Road, Shanghai 200001, China

Tekphone: (86)21-5385-1186

Beijing H: Photon Techni Inc.
61 Banbidian District

Beijing, 100039 China

Telephone: (86)10-6821-3305

Hangzhou Zheda H: Ph i
Science and Technology Co., Ltd.
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Hangzhou, 310013, China

Telephone: (86)571-8717-8237
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Koryo Electronics Co., Ltd.
9F-7, No. 79, Hsin Tai Wu Road, Sec. 1,
Hsi-Chih, Taipei, Taiwan, R.O.C.
Telephone: (886)2-2698-1143
PhotonWealth Corp. Japan
4f., No 584, Rueiguang Rd., Neihu District,
Taipai City 114, Taiwan R.O.C. Hamamatsu Photonics K.K.
Telephone: (886)-2-6606-1266 Headquartars

Sangki Trading Co., Ltd.
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Telephone: (82)2-780-8515

MoDoo Tek Co., Ltd.
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Saeoul, Korea

Telephone: (82)2-508-8555

Shinwoo Prime Co., Ltd
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Suseo-Dong, Kangnam-Gu,
Seoul, Korea

Telephone : (82)2-525-8082

425-6, Sunayama-cho
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Telephone: (81)53-452-2141

Electron Tube Center
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Telephone: (81)539-62-3151

Solid Stata Division
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Hamamatsu City, Shizuoka Pref.
435-8558, Japan

U.S.A.
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Bridgewater, NJ 08507, U.S.A.
Telephone: (1)908-231-0960
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Telephone: (1)908-231-0960
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Telephone: (1)732-356-1203

Westem office

2875 Moorpark Ave., Suite 110
San Jose, CA95128, USA.
Telephone: (1)408-261-2022

Chicago office

1410 Higgins Road, Suita 202
Park Ridge, IL 60068, U.S.A.
Telephone: (1)847-825-6046

Systems Division, Main office
380 Foothill Road, Box 6910
Bridgewater, NJ 08807, U.S.A.
Telephone: (1)908-231-1116

Systems Division, Sunnyvale Office
536 Weddell Drive, Suite 6
Sunnyvale, CA 94089, U.S.A.
Telephone: (1)408-541-7370

Inspex Inc.

47 Manning Road

Billerica, MA 01821, U.S.A.
Telephone: (1)978-667-5500
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»=1 ® Founded 1953, based in Hamamatsu City, Japan

w» ®* Worldwide sales and service organisation, 3500 Employees
e Revenue $0.9B (2008)

=4 ® A leader in optoelectronic components and advanced detector systems
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3 Typical lab settings for different assays

- Enzyme etc
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What does Hamamatsu FDSS do?

Add

384 well s at a time

200 atio

L -
=

1.00-4

fluorescence & luminescence
0.01Hz (100s) to 40Hz (25ms)

HAMAMATSU
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" Shorter read time and better data quality

1 2 3 4 5 6 7 8 3 10 11 12 13 14 15 16 17 18 13 20 21 22 23 24

A
B
C
D
E
F
G
H
I
J
K
L
M
N
0
P
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6 Assays ran on FDSS

e GPCR calcium influx assays

— All calcium wash or non-washing kits (Fluo-4 or Fura-2 based),
Premo™ Cameleon, Aequorin

e Jon Channel assays

— FMP, VSP, potassium channel (FluxOR™), sodium channel (SBFI
and ANG-2), chloride channel (YFP)

* Enzymatic assays
— Prolyl 1somerase, GTPase, Kvf3

e Transporter assays
 CytoStar-T inetic reader
« Circadian clock

e Mosquito Odorant Receptors
« Light activated receptor or channel assays

HAMAMATSU

PHOTON IS OUR BUSINESS



Use of Fura2 calcium dye in screening

110 120 130

1st addition carbachol
: Fluo4 Calcium NW dye : /\ buffer
340 E i I’I \>(l/\\\\ § / \E\:\x&\,—\
=== SAN | ] -
: =, Agonist?
'H‘-G—g_\_e.‘ra'é—s—efe_ °
XJ*JZ““HM% s
.

100

Time (secs) °
Y r‘— -

Fura2 Calcium NW dye

/AN 1

AN
7 \/ \
/ /‘\ \
/
VAR \\ // \
v o
\ N l
N N e
e \,_,/4'/ S— °
- 500 600 .I
°

100nM NTS143 ,
- Antagonist!

— ey~ .
v N

g 1 : ! f
12 .I _—
1
E 10uM NTS143

.
100 —le
e S "'_t_ -(’\a-»__. o e o
e — ) et - ey e By T W o
S o e e e et -
o s S — \,\_g
v

T T T T T T T
w L » " 9 w 1 "o 120
°

PHOTON IS OUR BUSINESS

T
x

n T T®
a w0 e
°



Fluo3 & Furaz2
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Premo™ Cameleon Calcium Sensor

ECFP 4 - 480 nm e Calcium sensor packaged in
BacMam virus

Transduces hard-to-transfect cells

Frozen storage of transduced cells

e True ‘no wash' — screen in full
medium

é invitrogenr HAMAMATSU
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o Genetically Encoded Calcium Indicator (GECI) Proje

Akerboom ef al.,
Springer
Neuromethods 2012

Calcium Bound GCaMP3

Create
Iit|>rary

Number of Variants

@’
| N
J g L
Varian ts < 5 ‘-.

Mutagenesis & Csnce& e D
ABacteriaI lysate screen B HEK293 Screen cultured neurons | & In vivo imaging

HAMAMATSU
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K+-Channel Openers Suppress Epileptiform Activities Induced

by 4-Aminopyridine in Cultured Rat Hippocampal Neurons

Na+ indicator (SBFI), ex340/380, em540

A
1.101

Normalized ratio (F/Fy)

0.95

L 1
0 100 200 300
Time (s)

J Pharmacol Sci 108, 517 — 528 (2008)

€lsa) HAMAMATSU
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New sodium dye ANG-2

K, 4 mM 92 mM/ 20 mM
Excitation 340 and 380 nm 488 1o 517 nm
Emission 500 nm 540 nm
Brightness Dim Very Bright
Dynamic Range (F_, . /F...) <3 29
AM ester loading Difficuls Easy
Photobleaching Sensitive Resistant

www.teflabs.com

HAMAMATSU
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13 Potent and selective inhibition of the human

Na * /H* exchanger isoform HE 1

Na*:HCO; cotransporter

BCECF
E
f=
o
3
£
=
(=
3
o)
T
3
0.65+ T T T T T
0 60 120 180 240 300 360
Time (s)
B European Journal of Pharmacology 420(2001) 1-8
Na*/Ca?* exchanger
0.8
Fura2

Gramicidin

(Ratio 340nm/380nm)

! ] T T I T I

m‘: odar "0 120 240 360 480 600 720 840 960 HAMAMATSU
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4 The Use of pHIluorins for Optical Measurements
of Presynaptic Activity

ést_i_o-n) &andocytosis
Potential
firing
reacidification
e
4 vAamP
€ 8, ecliptic pHIluorin
e Ht
S. Sankaranarayanan etc, Biophys J. 2000 October; 79(4): 2199-2208.
10Hz
1.44 L — e-pHiuorinS

1.24 -+ EGFP

0 30 60 90 120 150 180

Time (sec) HAMAMATSU
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15 :
TI* assay for potassium chanels

Resting Stimulated

) Closed ® " Wv :
. Hieoo -

Q
2«
Extracellular o

Extracellular o —9 Intracellular

—D Intracellular

Tl+ can permeate K channels and be detected by Tl+-sensitive dyes

HAMAMATSU

PHOTON IS OUR BUSINESS



" “GIRK” Assay for mGIluRs

mGIuR8 mGIuR4

125 5-
o a

(2]

8100 " ®  Glutamate

Q_ —

@ 4 CPPG —~ 4 A Glutamate+

o Y MPPG T 10 uM PHCCC
© @

£ 75 7 A UBP1112 2

S o
= o 34

°’ L
2] 2

o

E » 24

G 25

o

)
o

0 1 14 1
-10 2 -10 9 8 -7 6 5 4 3 -2
Log antagonist, [M] Log agonist, [M]

* HTS-compatible functional assays for G, -coupled mGluRs has been
challenging

« GIRK assay has enabled rapid development of quantitative, HTS-
compatible assays of mGIluR 2, 3,4, 7, and 8

« Detection of agonists, antagonists and potentiators has been enabled

X7 | JANDEREILY Mol Pharmacol 73:1213-1224, 2008 HAMAMATSU

UNIVERSITY PHOTON IS OUR BUSINESS
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" BacMam-hERG Expression/ FIuxOR™

9 S
BacMam Delivery >+
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Sodium Channel Depolarization

FMP on FLIPR VSP on FDSS
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9 YFP Assay to Identify Modulators of CFTR-AF508

Corrector _ oK &
potentiator
24 37C 1 1 24h 27C
Plate cells J—®_®—> YFP reading J - -T2
: CFTRchannel @ Fluorescent YFP
- lodide @ Quenched YFP
100% s x 100% <y
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T ’ TH FSK
T 50% ?  50%
£ Control N
g 40% g 40% 10 M C4 \} FSKIGen
S o
30% - - - = 30% . . .
0 10 20 30 40 0 10 20 30 40

Time (s) Time (s)

e
Combinatog(? HAMAMATSU

PHOTON IS OUR BUSINESS



20
Calcium Oscillation in heart muscle cells

75 uM Isoproterenol

1.08-
1.06 | JNMNM%M

é; 1.04
L 1.024 Al
9 WA | /
+ 1.00 A WI\Y
oY
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094 | | | | | |
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Characterizing the phenotype of iPS cardiomyocytes

Ca’ ATP ATP
Lacking in
thapsigargin —l SERCA - Nneonatal
myocytes
baseline 0.1% DMSO -
Rate (min™) Amplitude (a.u.)
61 400 -
5 | n=4 350 A n=4 .
300 A
4 n=4 250
3 4 200 4
150 4
2 -
100 A
14 50
0 T 1 a T 1
control 1uM TG control 1uM TG
Decay

baseline

Baseline: T = 0.93s (n=4)

TG: t=1.97s (n=4; p<0.005)
HAMAMATSU

PHOTON IS OUR BUSINESS
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2 | ow Mg<*-induced synchronized repetitive

calcium oscillation in cultured neurons

150 cmpds selected for acute
I 40 ref & 28,000 cmpds @ 10 M I ‘ in vivo antiepileptic effect

(MES @ 30 mg/kg ip Mouse)

—

(A
sanofi aventis HAMAMATSU
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HTS to identify Prolyl Isomerase Inhibitors

Suc-Ala-Ala-Pro-Phe-MCA, cis

Cyclophilin A

Suc-Ala-Ala-Pro-Phe-MCA, trans

thermo

chymotrypsin

Suc-Ala-Ala-Pro-Phe + AMC

% 10Hz data collection
% plate shaking function

\//; Mitsubishi Tanabe Pharma

365nm/460nm
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Journal of Biomolecular Screening. 14(4) p419-422. 2009
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" HTS to identify Small GTPase Inhibitors

mant-GTP
360nm/440nm
GTPase
As mant-GTP gets bound in the
nucleotide binding pocket of a GTPase,
its fluorescence increases dramatically
GDP‘
GTPase GlEase
GTP
81833 o 1200 1200
1600 - = 4600 - hDbs + Rho 1600 -
§ ~"  hDbs+ cdod2
p1400-| 1400 - 1400 -
51200 - J.-" p— 00 -
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" Light as a GPCR agonist in HTS

FDSS Application Setup - Select Wavelength

Assay Protocol File | Load... | Save... ~ Method
File Name | ! [ Initial + /N Setup | : — =

Interval (s) ﬂ_l ﬂ 1.0 Setup Wavelength 1 Wavelsngth?

Total Samples ﬂ J j 121 |Ex34l]:Em5 m Ll ; |Ex380:Em540 Ll

Total Sampling Time{h:m:s.ms) | 2:00.0 "
— Select Wavelength - Light Stimulation | !,',,','j' ll 'J”“ﬂ'/“/

Setup... | 2EX1Em or 2Ex2Em [ Ex340:Em540 / Ex380:Em540 | L Wavelength Time (ms]
[StageNo1  +| [ExdgnEmsan  +| [3000
¢ Stage No.1 |

" Stage No.2 ‘
" Stage No.3 ‘|'| 19 0K I Cancel |

2180 e ———
0.6- —3
0.5 —1.5
_ —0.75
04 —0.38
0.3 —0.20

0.2

Net Change Ratio
340:380

'0.1 I I I I 1
0 30 60 90 120 150

Time (sec) "SL)
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" Flat panel of LED to stimulate reaction

Separating the excitation
wavelengths 470nm (for ChR2) and
590nm (for RCaMP) allowed Ca2+
measurements in the BWMs without
excitation of ChR2. ....... to
investigate cell-cell interactions and
network function in live animals, even
if no behavior is evoked, on a simple
imaging setup.

J. Akeroom, HHMI Janelia Farm

HAMAMATSU
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7 Aequorin-based Functional Assay for GPCR

Agonlst

I a2 m O

&~

+ Coelenterazine Inositol Phosphates /'

N/

Aequorin + Ca™ /'

FLASH LIGHT . .
(10 to 30 seconds) E. Le Poul et al., J. Biomol. Screening 2002; 7(1) 57-66

HAMAMATSU
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" BacMam Aequorin by PC and ImagEM

EMCCD
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2 Kinetically Analysis of Endogenous b2AR Full and

Partial Agonists in HEK293 cAMP GloSensor Cell Line

The intracellular biosensor of the GloSensor™ cAMP Assay

Forskolin

™ Av&S.D. N c
c cAMP
Isoproterenol o
-
Metaprdterenol
0
’

Salmeterol

Dopamine nl

Promega HAMAMATSU
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3 Multiplexed Analysis of Second Messenger

Signaling in Live Cells

PTH1R Activation
. . GloSensor cAMP Timepoint (15 minutes)
GloSensor / Aequorin PTH1R Multiplex 50000+
Kinetic Analysis
40000+
50000 -
30000+
3
[T
20000+
40000+ 10000 s PTH1-34
m PTH2-38
0+ T T 1
10 104 102 10 102
300004 [Peptide], uM
-
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A in Ti int (5 d
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100004
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: s = : . A A
0 T T el 3000- - —
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1
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Promega HAMAMATSU
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' BRET: dimmerization of receptor

Coelentérazine @Rluc

Boluninescerce ua)

Pas de dimérisation

WX
co 2 -
2 Lumieére bleue
a480 nm
400 450 500 550

Longueur d'onde (nm)

Dimérisation
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BRET ad27 nm
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| |

L L L
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2
Luciferase

-
800 7 8- Gaussia Luciferase
Assay Kit
7m n . .
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. What does Hamamatsu FDSS do?

Add

384 well s at a time

200 atio

L -
=

1.00-4

fluorescence & luminescence
0.01Hz (100s) to 40Hz (25ms)
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