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IR AN LED
REE 1-3
SRR EGH 400-700nm
e

BRSYpALE (f5%x10) 0.8mm X 1.4mm

SREE (F5Ex10) EfREE 1.6um
BRI > Infinity path

CXYo> bk

Neuroscience Optogenetics
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SHEBIEIR
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EHIIR

400-700nm

[L:1gk
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S0 fEEE 1.6um

Infinity path
N> b

Neuroscience Optogenetics,

DPU—X

SHEBIEIR
S MO BE

EHIIR

350-700nm
Fish

0.4mm x 0.7mm
BEOfREE 0.8um

Infinity path

Neuroscience Optogenetics,

Cell Biology Optogenetics,
Photoactivation
Calcium Imaging

VAV =
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Cell Biology Optogenetics,
Photoactivation,
Photoconversion,
Calcium Imaging

Cell Biology Optogenetics,
Photoactivation,
Uncaging,
Photopatterning,
Optical Section,
Super Resolution
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B By nA1ak

ILLUMINATION PROJECTION AREAS & RESOLUTION

| Commercial Micrascope (1X Objective)?

Model Projection Area - - -
Leica Nikon Olympus Zeiss
Height | mm
POLYGON400-E & Width | mm
POLYGON400-G Diagonal | mm
Pixel Size | um
Height| mm 3.7 3.5 3.1 3.1
Width | mm 6.6 6.1 5.9 5.4
POLYGON400-DP ,
Diagonal | mm 7.5 7.5 6.8 6.2
Pixel Size | pm 76 7.6 6.9 6.2

POLYGON400-DL® Diameter | mm

Pixel Size | pum

a. BEARDEIATEEE EOTIIFHMRERITE I DI, TBEZ L > XDBERTEE
b. Polygon400-DLIZMFZMIRAMEIG T, MDES LIRS DB tEL
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HH& T =20

CONTROL & TIMING

Maximum Frame Rate | fps* 4,000
TTL, BNC connector
Input Trigger Delay | pus 50

TTL, BNC connector
Output Trigger Delay User Programmable

Input Trigger

Output Trigger
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VINIT VAT A

SOFTWARE COMPATIBILITY

Mightex

PolyScan2 software included in every package free of charge

3rd Party Support

Mikon's MNIS Elements (Polygon400-G model only)

MNeuroPG: Open Source Software for Optical Pattern Generation

Micro-Manager Open Source Microscopy Software

SYSTEM AND COMMUNICATION

Operating System

Windows XP, Vista, 7, 8, and 10

Interface

USB2.0

Power Supply

5Vdc 3A input power

Screen Resolution

2018/07/11

1,366x768 or higher

i8] Inter Medical co.,itd.
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https://www.mightexbio.com/prod
ucts/polygon400/polygon400-2/
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Photostimulation:
Neuroscience Optogenetics

O AT NIRRT ORI, Za—OVEBZIRIET BICHDFE

O EIRMRARERIE—_1—0O> (BHIX(EChR2, NpHr. Chrimson/a&) ZFRIERIEE
® EEHDE—HRCAK (CAT b2 T 17 AN OIEE

e ERHIEEMEIFTEDNILEDALAA A= T ERIHARTEE

Electrophysiology + Optogenetics Calcium Imaging + Optogenetics
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Neuroscience Optogenetics #&pk !
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(5) BAS

2018/07/11 ilil inter Medical co.,Itd. L



Photostimulation:
Cell Biology Optogenetics

OOp}[t%%enje_tics(i\ HHREEYIZEE (CRIMHIDIRVEFZER D F B KOS Z IR T KD
(CHhsR LTS,

o B E M S B FRETF - (IFEBEFT T, HREMEET. AT KSR D
A7ZRAWT., B4 ORROEY)FE = (I HFHAR BN OF EDMRREICHWINT., $SFEDEY)
LB EEENBE ColEH I CENTERILDCRDFE U,

Single-Colour Dual-Colour
Optogenetics Optogenetics

..l 3
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Cell Biology Optogenetics &
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Photostimulation:
Photo-activation,conversion,switching

O CE L AIREIRESEY >IN DE(E. FFEICIRREN ST EDFEREDIEDE &
CHEIGIARE (g/_é I DCENTED,

o5 = (L. —ARMI(CfER =N DIEEELRIEIRGFP (PA-GFP) 5> )\U&
(&, 405NmIETDRBRIECDIRCHPREEMN S HEICIRRENDER =T D,

O CE I LRIRE/RE IS >\ TE ", HNODMDSY /)N OB LERMESE DT
KD, BERE - AAZEZHY—IDZENTED,

Photoactivation Photoconversion Photoswitching
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Photostimulation:
Photo-activation,conversion,switching

O L EZIABIRETRNEH Y >IN\ D&, FEDEEDN TEIF bLESNDE. D
”%;g/a_%i‘éxffﬁ N VIRREDN S BI DRI/ FEAANRDT N VRRE(CANB] 1Y (C
B1%9 D,

O RE~INEBDNEWRSY )\ IOBEHNGEE—RINTHD. XL Kaede.
Dendra2. EosidENHDET,

oL, KfEDFRE E EEBICRKRFICEUSY /I IBEEFD2 DDET D
BEIZEZH—CETDELENDRT, WEHEXDFmMNHDFET,

Photoactivation Photoconversion Photoswitching
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2018/07/11 ilil inter Medical co.,Itd. 2




Photostimulation:
Photo-activation,conversion,switching

O VLATIATIREIN T LS > )\ UE (L. BRBEEDIDE & TIFEMNIRBEE L H
fquﬁ‘éctd)Faﬁ%_Ji?_ﬁH’J(Ci_%@“Zoo
O LRI (CAFRH TN DM u] eI Y > )\ DE(L, DronpaTdhbh.

ﬂ(i405nm"€ﬁ@*aj‘c4kﬁb(J’%ﬁ L. 488nm_C3|5*E7‘54kﬁ5(;7i_/E EE=
Do

O LA KD MREDEEI DB TR NIZ Y >IN\ BEZEDIR UEAR
TRZENTEFT,

Photoactivation Photoconversion Photoswitching
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Photo-activation,conversion,switching
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Photostimulation:

Uncaging

o J—= MESHIE, EERMEMEREDUN S Mo fRE
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Uncaging #&pk 45l
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Photobleaching - FRAP
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FRRAP IFRAP FLIP
(Fluorescence Recovery After Photobleaching) (Inverse FRAP) (Fluorescence Lost in Photobleaching)

3-9-9 |H-O-¥ 8*.*’
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Photobleaching - IFRAP

O HIRD I /NI RIEZ RV T EfildZ . AR (CIORBTSED.
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OFRAPMD ¥ (Inverse)

FRAP iIFRAP FLIP
(Fluorescence Recovery After Pholobleaching) (Inverse FRAF) (Fluorescence Lost in Pholtobleaching)
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Photobleaching - FLIP
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Photobleaching t&5k {5
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Photopatterning:
Cellular Microenviroment ff2mv\IRiE
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Cellular Microenviroment #&F%45!
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HH1TEI T D Optogenetics
Deep-Brain, Cortex

Calcium Imaging + Single-Cell Calcium Imaging + Calcium Imaging
Resolution thogeneﬂcs Widefield Optogenetics

Cdicium Imaging -+ Targeted Optogenetics Calcium Imaging
Targeted Optogenetics

/{
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JH1TEI T D Calcium Imaging &
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Single-Cell Resolution
Optogenetic Spiking

(a) Illustration of highly targeted optical stimulation
of ‘a single ChR2-mCherry expressing neuron in the
mouse Somatosensory cortex. Using a small (25 pm
diameter), low-powered (3 mW) spot of illumination
centred on the target cell, action patentials could be

induced in current™clamp (top trace), without any ‘ % "
indication in voltage clamp of post-Synaptic currents

caused by spiking’in other neurons (bottom trace).
(b) Illustration of illumination with a large (125 pm %
diameter), high-powered (15 mW) spot. Multiple
spikes were induced in current clamp, and voltage
clamp traces showed evidence of post-synaptic
currents caused by spiking in other neurons.

Courtesy Matthew Tran & Dr Blake Richards, A
University of Toronto, Canada. ‘
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ChR2 Assisted Circuit Mapping
(CRACM)

* (A) Image of an acute brain slice
préepared from a Thy1-ChR2-EYFP mouse
with ChR2 expression in L5 pyramidal A
neurons. Whole-cell patch clamp r
recor_dlnég from a L2/3 cell. |
(B) Light-activated excitator L

— e

ostS\t/naptic potentials (EPS s} triggered =4
Y Ra terned illumination of a 10x10 grid '
with 473 nm LED. o o
C) Colormap of the activation pattern. I
D) Histogram of automatically measured
responses from all cells in a grid.

Objective lens is 10X.

» Courtesy Qiuyu Wu & Dr Alexander
Chubykin, Purdue University, USA.

N
w
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Optogenetic Stimulation
of Synaptic Inputs

« Light-evoked |nh|b|tor¥
postsynaptic current (IPSC)

recorded in a transgenlc mlce il Spot 1
expressin ChRZ |tn GABJ,L_Aerglﬁ I'e .
neurons. The postsynaptic ce

IS non- GABAep é p t o

negative) and Iue lig ht
stimulates GABAer |c afferents
ex )ressing ChR2. Blue bars =
icate the time of light I ”'_

|IIum|nat|on Spot 1 illuminated ,
a/ ygon400 evoked reliable

SCs whereas Spot 2 caused
NO response.

e Courtesy Dr Wataru Inoue, -
University of Western Ontario,
Canada.
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Mapping Optically Induced Depolarization in ChR2-
expressing Hippocampal Neurons using Polygon400

« E18 Sprague-Dawley rat neurons were
transduceéd with CamKII-ChR2-GFP lentivirus.
Somatic activity was recorded via whole-cell
patch-clamp electrophysmlogg. Each field was
lluminated by the Polygon400 at 100%.
power and 20ms exposure time. Intensity of
magenta pattern represents depolarization
with respect to the Instantaneous resting

otential prior to stimulation with the

olygon’s 470nm LED. In the image, green
represents the magnitude of GFP sSignal and
black represents the fluorescence intensity of :
AlexaFluor 594 backfilled by the patch pipette.

. S%l;‘l‘rtesy Dr Jacob Robinson, Rice University, I

i8] Inter Medical co.,itd.
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Photopatterning of an Acrylate Film

e A 50 um film of liquid tetra 1(ethylen gl]?/col)
diacrylate, containg 1 wt% Irgacure 819
photointiator was irradiated through a glass
coverslip, using the Polygon400 and a 400nm
LED light sourCe to project a pattern onto the
film sarface. (A) Projection of CU logo image
us_ln% the 400nm LED and a 4X objéctive..
Brightfield image of the resulting pattern in
the film, Photopolymerization causes a large
change in refractive index in the resin,
allowing immediate visualization of the pattern.
Standard development techniques coul
subsequently be performed by washing the
film in solvent to remove the unexposéd areas
of liquid resin.

. SguArtesy Gayla Berg, University of Colorado,

2018/07/11 ilil inter Medical co.,Itd.
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Achieving Subcellular Resolution of Input Activation in a
250um-thick Acute Cortical Section Using the Polygon400

« NMDA-receptor mediated synaptic
currents recorded at a +40mV —
membrane potential were elicited by 2
light activation of channelrhodopsm— N \
eforessm g terminals of thalamocortical .. wef e Swentiemm .
fferents onto an upper Iayer cortical - 77
GABAergic interneuron. moving the
470nm Fectangular illumination to the
ght or the left of the cell activates
mPuts of different strength innervating 25
erent somatodendritic domains of | \
the cell. In black and red are the M 5\
individual and the average traces —_
respectively. -

e Courtesy Dr. Theofanis Karayannis,
University of Zurich, Switzerland.
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In Vivo Optogenetic Control of Zebrafish Larva Using
Polygon400 Illuminator ,

« A) Light-evoked response of a head-
fixed larva expressing
channelrhodopsin (right).
Photostimulation site was indicated by
a blue circle (470nm).

* B) A schematic diagram of the
Polygon400 patterned illumination in
In Vivo optogenetic mapping system.

e Courtesy Dr. Sachiko Tsuda, Saitama
University, Japan.

i8] Inter Medical co.,itd.



Uncaging RuBi Glutamate with the Polygon400 to Study
Neuronal Networks in the Cerebellar Cortex

« An example of connectivity mapping that Granule cell to Purkinje cell Granule cell to Purkinje cell
allow to reproduce some results from in Excitatory connectivity map (monosynaptic) Inhibitory connectivity map (disynaptic)
Valera et al. (ellfe 2016) 100um RUBI granular layer  Purkinje cell molecadar ayer granular layer  Purkinje call malecular layer

lutamate was uncag ed at various - , fayer , o , layer
ocatlons |n th e g)]ranu ar layer with 20ms L ' -

pulses ue bar eXC|t|n notably .
100+

rec. pipetie

rec. pipette

granule cells. Wé can th en measure the
Spatial organization of the granule cells to
Purkinje cell (PC) connections b
recording PCs in"whole cell patc cIamE)
Granule cells trlg%ers both monosynap fo
excitatory curren onto (left. map
measured a - W), but also dlsynapt|c
inhibitory currents via molecular layer
interneurons (right map, measured at 0
mW). Average €voked responses at one
location (dofted blue square) are shown
at the bottom of the figure. Data storage,
measurements, and map representatlons
can be made online, using a homemade - ; 5 55 - o =
software in python. ] distance from PC | Iayer{um} |

« Courtesy, Dr. Antoine Valera & Dr. 1
ﬁEgus ilver, University College London, SLW %

mediolateral distance from recorded cell (pm)
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Optogenetic Activation of Channelrhodopsin in Transfected
Hippocampal Neurons Using Mightex’s Polygon400

« A) Patch-clamp recording of the current
generated by the channélrhodopsin when
activated with the blue LED light from the

Poly%)n400 illuminator as indicated by the
bluebar.

« B) Activation of an action potential (upper
trace) and the corresponding current under
voltage-clamp conditions (lower trace). The
action potential could be evoked by a 0.5ms
stimulation of the blue LED |I9ht from the
Polygon400 illuminator at 60% intensity.

e Courtesy, Dr. Hans van Hooft, University of
Amsterdam, Netherland.

i8] Inter Medical co.,itd.
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ing Polygon400 to Stimulate Hippocampal Slices Acutely Prepared
from Mice Transgenically Expressing ChR2 in the Dentate Gyrus

« The first figure a repetitive stimulation
with a larger circular pattern which
elicited increasing responses until an
action potential is generated. The
second figure is increasing the
intensity of stimulation from 30% to e
100% and keeping the size of the
pattern the same. Here we're driving
the cell at 10Hz at 100% and one can
see that the stimulation is sufficient to s N
drive doublets of action potentials L T
during each bout of depolorization. B RN

« Courtesy, Dr. Geoffrey G. Murphy,
University of Michigan, USA
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Local Photostimulation of Channelrhodopsin-2
Using Polygon400 Illuminator

e A) Acute brain slice from a_YFP-
channelrhodopsin-2 (ChR-2) mouse
depicting its expression in cortical L5
Pyraml al neurons. B) L5 pyramidal neuron
rom the somatosensory cortex filled with
Alexa 594 to allow visualization of neuronal
compartments without stl_mula_tlnctg ChR-2.
Blue dots indicate on the illuminated areas
(Blue LED - 470 nm) along the apical
dendrite. Expansion of the marked areas
depicting the delicate dendrites that were
stimulated. C) Electrophysiological (patch
clamp) current recordings from the soma
corresponding to local photostimulation of
ChR-2 by blué light. The numbers in the
bottom of the trace corresponds to the
stimulated dot numbers as indicated in B.

» Courtesy, Dr. Yossi Buskila, University of
Western Sydney, Australia.
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Purkinje Cell Firing Properties Unveiled by Optogenetic Activation of
the Cerebellar Granular Layer Using Variable Light Patterns with
Mightex Polygon400

» Purkinje cell (PC) firing is monitored,
while various light stimulation
atterns are de |vered to the
Pranu ar ayer (gl) and/or molecular

er (ml) of acite mouse

cerebellar slices. The mice
cerebellum was injected with AAVs
carr |n%the Ch R2 construct The
figure shows the |r|n|9 frequency
|ncrease cause in @ PC unit (scale
bar 500ms) by optogenetic
activation of a ran ar layer ROI
(blue rectangle).

e Courtesy, Dr. Lisa Mapelli & Dr.
ﬁlnlmna Trltto University of Pavia,
aly
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