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Introduction

The MED64 Mobius consists of various modules.

You can create your own experimental protocols by
combining these modules with Mobius Editor.

On the other hand, there are some pre-defined
workflow templates available so that you can run
standard types of experiments immediately.

The Mobius Quick-Start Guide introduces you
how to start MED64 Mobius using these pre-
defined templates.

Please refer to “Mobius User’'s Guide” for detall
Instruction of Mobius.
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How to start Mobius
—On-line recording and analysis-

Recording and on-line analysis are started
from your self-designed “Recording Workflow”,
which are made using “Recording Template”
(pre-defined workflow) or “Mobius Editor”.

Recording

template

Set your experimental

Open a “Recording template” and set your protocol and save as your
experimental and analysis protocol. Finally, custom-made “Workflow
save it as your own “Workflow”.

. Or, Design your own recording Workflow by

using “Mobius Editor”, then save it as your own

“Workflow”. A o
Workflow 1 Workflow?2

Recording can not be done at templates.

Start recording.
From the next time, your Workflow can be _
opened by [Workflow]-[Open]. Then, recording Start recording from

is started. the workflow

-‘ ALPHA
\“ SCIENCES



How to start Mobius
-Off-line analysis-

The Mobius data is opened, replayed and analyzed
off-line at your self-designed “Analysis Workflow”,
which are made using “Analysis Template” or Mobius
Editor.

Analysis

template

Modify and Save it as
Open an “Analysis Template” . your own Warkflow

Save it as your own “Analysis Workflow” after your
modification

Or, Design your own “Analysis Workflow” by using

“Mobius Editor”. )
Analysis
Workflow 1

Start replay.
From the next time, your Workflow can be opened by
[Workflow]-[Open], then, analysis is started.

The data can be opened and replayed at the _ _
predefined “Analysis template” However, exporting Off-line analysis
can NOT be done at Template.

SCIENCES



Mobius Templates

Following templates are available in Mobius

Packages

EP Spike

Folder Folder Template name
Mesurement |sorter

Spike sorter +
filter row data
module

Spike sorter
with stim.

Spike sorter witu

stim + filter Mobius pro |Basic

module

Single Pulse Recording (0]

Paired pulse Recording

EP Recording Theta burst

EP Measurement and

Analysis I-V Curve

LTD Conditioning

. Signle Pulse Analysis
EP Analysis

o|Oo|O|O|O|O

Paired pulse Analysis

Spontaneous Recording (0]

Spontaneous Recording
Recording filter

Spike Recording and Recording with Stimulation

Spike recording with stimulation

Analysis Recording stim filter

Clo| 0 |N|o|Jla|ldh|lO|~|WIN

Spike Sorting 0

Spike Analylsis

Spike sorteing filter

O|O|O| O |[O]|O

12|Single Pulse Recording (EP and Spike)

EP and Spike Recording
13| Paired Pulse Recording (EP and Spike)

EP and Spike
14|Single Pulse Analysis (EP and Spike)

EP and Spike Analysis

15|Paired Pulse Analysis (EP and Spike)

o|o|Oo|Oo|Oo|]O|O|O |[O|O|O|O|O|O|O|O|O

C |
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EP measurement / single pulse recording

1. Open a recording template

B8] Mobius 0.2.7 —— [Rev 2601 on 2007/11/06 06:32:59]

Workflow  Lavout  Help
I Blank Select [Work flow]-[New]-
Open.  CirkO m [From Template].

Cloze
R — Open the template of
Save As. Cirih “Single Pulse Recording”.
Edit F12
Exit  Ctrlex 2l
Lock in: Il‘f} EP Recaording j o 5

OL1-v Curve

5] LTDConditioning

'_g'| PairedPulseRecording

'_g'| SinglePulseRecording

E‘ThetaBurst

File narne: I j Open I

Filez of type: Ipmtocol filez [*.rmofla) ﬂ Cancel ‘

=) EY...
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EP measurement / single pulse recording

2.Framework of the Recording template

“Single Pulse recording” (“Paired pulse recording” ) consists of 2 screens.
In the “Main” screen, experimental protocol is designed and signals acquired from 64 channels are displayed.

In the “EPSP measures” analysis protocol is set. On-line analysis at selected channels are displayed.

Play (or Replay) WITHOUT recording B Stop recording (or replay)
o Play (or Replay) WITH recording Pause recording (or repay)

(At Analysis Workflow, exporting is executed by clicking this button.
Not by green button)

Click here to edit
measurement

EPSP measures screen

Channels to be monitored are selected

t Change the scale for voltage and time -‘ALPHA

—— ain screen ME
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EP measurement / Single pulse Recording

3. Design of experimental protocol (1)

Design your experimental protocol in the control panel of the “Main” screen.

Workflow  Lawout  Help

I | || Warking Direckary = | Annotations -

Main I EFSP measures |

foquire MEDS4 data w/stim Export raw data
— fequired — fnalyzed —atimulation Filename modifier
Trace # Trace duration remaining Trace # Trace duration remaining Step 1 ISteD @ | #5tep 3#| #Step 4#| #5tep Eﬂ #5tep ﬁ#l #5tep '."#l #otep 8#' |EPSP
1 0:00:00 1 0:00:00 ¥ Step enabled legend @ w1 [ F1 B2 [ F2 Format
—Timing —Hardware |‘-.-’"1 LI ¥ Stimulator Enabled 12 lShDrtS Yl(l% Bz
(l)rﬁ% 4) ?;;Ee et (5) L$W cut freq (He) Type Leneth {ms) | Amplitude WA | &)
IOh | ﬂ I LI - 5.00 0.00
Trace duration annels ]
[ Min S E) I_I = Pulze =] nzn -1000 0
@b =P =P ] —I Const w|| 9480 00 A
T int | [Save raw data 16— [~ Fepeat pattern to trace end
Hroal’l':;es (0 er;ﬂ?n ee Filename moditier (16) I_—I1 S iilrrgle rep 1=D1DEIDUD.DD ms
EFSP reps = | ms
(€€)) CONEA N NS | O I =l -12
I I I ¥ Enable storage ) ~ GI—UH)LI ;I ™ futo Tne

Recording parameter
(1) Number of sweep (trace)
(2) Sampling (Recording) time for each sweep (trace)

(3) Interval between stimulations. (From the beginning of the one sweep to the beginning of the next. Refer to Figure.M-1 in the page 29) In the
default , Stimulation programmed by Stepl and Step2 are applied alternatively at the interval of 20 seconds.

(4) Signal range (The range of amplitude to be recorded)

(5) Low cut filter. Selected from 0.1,1.0,10 and 100 Hz. If 0.1 is set, the signals which frequency are lower than 0.1 Hz are cut. Usually, 1.0 Hz is
selected for the recording of evoked responses.

(6) Channels to be recorded are selected here. (Click the square button to get the channel panel.) In the default, all channels are recorded.

Export

(16) Raw data will be saved when the “Enable storage” is checked. Modify the file name by directly typing.
(17) Raw data will be exported either by Double, Shorts, or Ascll when “Enable” is checked. File name can be modified by typing. -‘ ALPHA

ME::
" \‘ SCIENCES



EP measurement / Single pulse Recording

4. Design of experimental protocol (2)

DeS|gn your experimental protocol in the control panel of the “Main” screen.

P.cquwe MEDGS data w,"stlm

— ficguired —fnalkvzed —atimulation
Trace #  Trace duration remaining Trace %  Trace duration remaining Step 1 IStBE o | #Step 3#' #Step 4#' #5tep 5#' #5tep 5#| #step ?#l #5te 8# ‘__| ]
1 0:00:00 1 0-00-00 (V) Step enabled legend @ wi MWF @Y [JF2
—Timing —Hardware ’3]‘\.-’1 j ¥ Stimulator Enabled 12
# Traces Range LA Lowe cut freq (Hz) Tope Length (ms) | Amplitadz WA |~
- - |1DEIEI r |1 =l ol 500 000
Trace duration Channels = = =
Hours  Min Sen iED Pulse =|| 020 -1000 o
=P =P A L] Gonst w|| 9480 0.00 =
LT — _Efal“'e ra da?f_ ™ Repeat pattern to trace end
i NEName modirier Iﬁv Single rep = 10000 ms
IISDUFS_I Ih;m _I SIZE; _I |EPSP A Reps ) reps = 10000 ms 42
v Erable storaes IEI j" (+,f—up,);| ;I ™ Auto Inc

Stimulation protocol (1)
Each “Step” is independent, which allows you to program different type of stimulations in each Step. Stimulations which are programmed
at the "enabled Step” will be applied by the number order of Step1-8 the interval of the “Trace duration”.

(7)  When “Step enabled” is checked, the “Step” become valid. In the default, Step 3-8 are invalid while Stepl and 2 are valid and the stimulation
programmed at Stepl and Step 2 are applied alternatively in the interval of 20 seconds.

(8)  The stimulus output channel in the MED64 amplifier is selected here. V1 corresponds to [INT. V1] in the MED64 integrated amplifier. In the
default, V1 is selected for Step 1 while V2 is selected for Step 2

*When the “Enabled” checkbox is unchecked, the stimulation is NOT applied. If you would like to change the stimulator to F1 from V1, uncheck
the box for V1 (Figure. E4-1) , then check the box for F1.(Figure.E4-2)

—Stimulation Stimulation

Step 1 |Sten 2| #5ten 3¢ #5tep 42 #5ten 5% | 45ten 62 | #5ten 74| 5t Stew 1 [ Seep 2| dinep 39 | Eovep 4| #Snee S8 | Honep 2 | #ouep 78| #nes G|
[¥ Step enabled lezend @1 HEF1 ¥ Step ervhled legend @i WP BV D2
Wi w| T Efimulater Enabled 12 Gl ~| ¥ Stimulator Frabled 12
Tepe Leneth {ms} | Amplitude Gy |= Type Length (mad | Amplinade WAl |=
-] sm 0m 500 i)
Pulze w|| 020 -1000 Pulze =| 020 1002 0
[Gonst = 9480 000 2 onat w| odEn | oo

™ Repeat pattern ba trace end
I™ Repeat pattern to trace end 4
. Snale rep = 10000 ms
= Single rep = 10000 ms 1 ] Reps  Fralere
i Rens il tans £ 10000 me All reps = 100,00 ms 2

Femme] |- mowe 2 il 2| AT Ao N : -‘ALPHA
Figure.E4-1 Figure.E4-2 ‘ ME
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EP measurement / Single pulse Recording

5. Design of experimental protocol (3)

Design your experimental protocol in the control panel of the “Main” screen. (9) 5 ms pre-stimulation time at
0 level of amplitude

1 Ll
Boquire MEDSS data wstim

—ficguired —fnalyzed —Stimulation
Trace # Trace duration remaining Trace # Trace duration remaining Step 1 |Steg 2 | #3tep S#I #3tep 4#' #Step 5#' #Step ﬂ#l #Step '.-‘#l #5tep B#I
1 0:00:00 1 Q:00:00 (7)|7 Step enabled Legend: [ %1 [ F1 B v [ F2
—Timing —Hardware ’3}‘-.-’1 ;I ¥ Stimulator Enabled
# Traces Ranes ) Low cut freq (Ha) Type Leneth {ms) | Amplitude LAY | =
frog =] T | § =l -] s 000
Trace duration Charnels . |
joce durstln e (10) Puise =I| 020 -10.0
- =pF = = S G ES o ~l 4 000 -

—oave raw data (]

)I- Fepeat pattern to trace end
Filename modifier

Trace interval
Hours: Min Sec

)P

Singl = 100,00
F =P = = |5 (13 ZIRees BT fmon me
¥ Enable storaee ID j' Hf—'-"":")_*J _‘J [~ #uta e

(24)* (14) (15)  (10) Pulse pattern: Bipolar stimulation, Output level 10uA,
Duration 0.2 ms [0.1(-) + 0.1(+)]

Stimulation protocol (2)

(9)-(11) Make the stimulus pattern using this chart. The numbers here can be changed by typing directly.

(12) When this check box is checked, the set stimulation pattern will be repeated to the trace end. Useful for LTD conditioning.

(13) Set the number of repeat for the designed stimulus pattern.

(14) When the + button is clicked, the absolute value of the stimulus amplitude at “Pulse” is increment by the number which is
set at the left box. (14*) For example, if number 2 is selected and + button is clicked once at the default, the stimulus <>
amplitude will be changed to -12.00 uA. Useful to change the stimulus amplitude for multiple pulse stimulations (e.g. 0.2ms
Thetaburst) in just one click.

The absolute number of stimulus amplitude will be decremented in the same procedure when - button is clicked.

(15) When this check box is checked, stimulus current will be automatically incremented by the number of uA which is set at the
left box (14)* with respect to each stimulation pulse independently in each Step. ‘
Useful for making IO curve. (Refer to the page 23, (4)) ALPHA
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EP measurement / Single pulse Recording

6.Save as your experimental protocol

Save your experimental protocol as your own “Recording Workflow” (Recording can not be started
from Ttemplates.), then start recording. (Figure. EP-5)

From the next time, open your own Recording Workflow to start recording. (Figure.EP-6)

8] Mobius 0.2.7 -- [Re¥ 2600 on 2007/11/04 07:53:02] [ Mobius 0.2.7 -- [Rev 2600 on 2007/11/04 07:53:02]

wiorkflow  Layout  Help _Wurkﬂuw Layout  Help

Mewt »

New b Etory ~ | Phase Terminatars ‘Ana\ysis# 1 3:
il CpEn... Chrl+0
Close
Close:
Save ChrHs
Save Chrl4s — Analyzed r— Stimulation
Save As..  Chrl+a
Trace # Trace duration remaining Step 1 I Step 2| HSlep 3#' #5tep 4#' #5tep !
Edit F1z 1 0:00:00 7 Step enabled it - 20|
| i~ Hardware IVW | stimulater ¥ Epabled Exit Cirbs o
Exit Chrl+E
el Low cut freq [Hz) Type Length [ms) | Amplitude [ud) 2|
Jro [~ [ =] | =l ~ = i
Trace duration Charinels Pule =] 02 a0
Haours Min Sec |154— =
mﬂm _I Const = 948 1} =
Trace interval [ Saverawdata ] Fiepeat pattern continuously to trace end
ours in ec Filenome I 'I Single rep = 100 ms
IHD—;";d—;”sD—;l [EFsF ! Reps Aliveps = 100 ms
¥ Enable storage IU Vl Auto-increment per trace ()
Dizplay all channels
File name: [ep record = Dpen
Files of type: [wrkfiow fles [*moflo) = | Cancel
Figure.EP5: Select [Workflow]-[Save As]. Save your experimental Figure.EP-6: From the next time, Open the workflow by selecting
protocol as your own “Workflow”. From the next time, the recording [Workflow]-[Open], then, start recording.

can be started from the Recording Workflow.

ME::
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Single / Paired pulse Recording and analysis

/7. Set of Analysis protocol 1)

Set analysis protocol in the “EP measurement” screen. _
(6)*Change the scale by typing

(5) (6)
In “Single Pulse (Paired pulse) Recording (or Analysis)” T —
Template, Slope linear fit (red) and Minimum amplitude (blue) — |\." S| o
are pre-set. v o meooe - o s

Step 1-8 ~EMER
~ZH [z=d]

¥ Frable (8)*

(1)Set the cursor for measurement by dragging with the mouse.
The scale for the graph can be zoomed up by enclosing the

area with the mouse while holding down the shift key. ® =
It can go back to the original scale by double clicking the graph. ||%
The scale can be also changed by changing the numbers of the
largest scale. (Click the number and type.) 00

250
=260

EPSF Sip tms /Ul

=Zn
27845 -
L]

6175

w 2)

£50

EPSF Amp W)

(2)The blue cursor for “Minimum amplitude” will appear when 200
the chart for “Minimum amplitude” (blue) are clicked.

] I o 1 D ) iy T )
0 20 & 60 a 100 Ll 100
Trace time tms}

150
Time ()

(3)Select channel for on-line analysis. It can be changed even Gl [ 2] st Fiter [Gep 1_v] sttt [ 7] [ ochbels  Beamt | T Hisephwses [ [Autoicsi Mesiired o it — (7)
during the recording. ID-"’-'WW o —

(4) Select the Stimulation “Step”. (3) ,m _

When Stepl is selected, the on-line analysis of the responses - g i

evoked by “Step1” stimulation is displayed. 5 =

When Step?2 is selected, the on-line analysis of the responses 5

evoked by “Step2” stimulation is displayed. 1000 ;

In order to analyze Conductor data, select “ALL” o g

(5)It is used to measure paired pulse. Another cursor appears A\ & A 4 s w]| Taw @ T O

the set number of seconds after the first cursor. Another charts ||cuee f=1 sw it ez <] stina [T 2] T ocists __Fosmt | T Hisaghases [ dutoscas esirss it Moo |

for the 2nd pulse will also appear. (Refer to the page 21.)

(6)When this check box is checked, the scales for the chart are  (8) The chart is exported by ASCII when the Enable check box is
changed automatically. The scale for the chart can be changed checked.

by right-click and typing the number. (6)* In order to fix the In this template, responses evoked by “Stepl” stimulation and the ‘ALPHA
changed scale, uncheck this box. one by “Step2” stimulation are exported to 2 separated ASCII ME::
(7) In order to edit measurement, click this button. files. SCIENCES
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Single Pulse/Paired Pulse Recording and analysis

8. Set of Analysis Protocol (2)

Add another measurements.

Click [Edit measures]. The measurement editor will
appear. (Figure.E-1)

(1) Click “Add Measure”. Another line, cursor, chart and
measurement will appear as seen in Figure E-2.

(2)Rename the type of measurement (“Custom Name”)
by double-click and type. (Figure.E-2)

(3) Select measurement type. (Figure. E-2)
(4) Click [Hide Measures] to close it.

(5) In order to delete the measurement, right-click the
“Custom Name”, then select [Delete].(Figure.E-3)

Wworkflow  Layout  Help
@ B || working Directory ~ | Annotations ~
Main  EPSP measures

Workflow  Layout  Help
[} Pl | | working Directory = | Annokations ~ (1)
Main  EPSPmeasures
Exfract ep measures - stepl
Step 19 Add Messure | Measures Help .
2625 Custom Name: Meastre Type
5 SlopeLinearfit =
2000 ] E [ EPSP Amp ) AmnplitudeMiimum =
1500} a
o
&
1000} &
Chanrel Cursarl ] Cursor? (me) -
- 500 7.00 .00
= % 7.00 35.00
. 27 7.00 35.00
o E 7.00 35.00
& E00 29 7.00 35.00
_ 30 7.00 35.00
-1000 3 6.2 22.20
Y 32 7.00 35.00
1500 = 32 7.00 35.00 L
& 34 7.00 3600
= ] 3 7.00 35.00
E3 7.00 35.00
2625 i } | 7 7.00 35.00
0 50 100 321.63 8 7.00 35.00
Tracs time [ms) Tire () 32 TEE 3225 =
Chamel [31 v] StepFiter [Step1 =] Shittims) [0 =] I stlabek  Fleset Cursars | [ Hidsphases ¥ Autoscals Measurss
Figure.E-1

(2)

Extract ep measures - stepl

Step 1-9 " Add Measure Measures Help
=
2625 I -3 Custom Mame Measure Type
:E . EPSP Slp [mefuv] GlopeLinearFit _‘J
2000+ & I EPSF amp (V) AmplitudeMinimum |
o - -
1500 o Amplitudehd aximumiuy] Amplitudehd aximum zl
Amplitudehd asimum -
1000 AmplitudeMinimum 1
K TimeDfamplitudetd aximum
500 — Channel Cursor] [ms) TimeQfmplitudeMinimum =1
= = 25 20.00 AmplitudePeakT oPeak
= = 28 20.00 Areatibsolute
2 0 ] 27 2000 AreaPopSpike
5 & 28 20,00 SlopelinearFit <
z e
o 500+ i 29 20.00 30.00
30 20.00 30.00
1000 20.00 30.00
=z 32 20.00 30.00
S € e 20,00 30,00 !
E 34 20.00 30.00
A= Z * 20.00 30.00
3 3 20.00 30.00
2625 : ‘ £ 10 4 : : | 37 20.00 30.00
0 50 100 0 2 8 10 Sl il Sllu
Trace time [ms) Tirne [5] 39 20.00 30.00 =
40 0100 110

[®

Channel |31 =| StepFiler |Step1 | Shift[ms) |0 *| [T ¥labels  ResetCursars | [ Hide phases ¥ Autosoale Measures

Hide Measures

Figure.E-2

15

fidd

eazure Measures Help ...

| EF

L EPSP Amp V)
Fiber WValley d&mplitude "

Cuztann M arme teazure Type

Copy Cursors

Channel
1
2

Curzor] [ms] Paste Cursars

700 35.00
o0 35.00
Figure.E-3

C |
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EP measurement / Single pulse Recording and analysis, Use Mobius Editor

9. Increase the on-line analysis channels (1)

Increase the number of the channels for on-line analysis by using Mobius Editor.
(1) Select [Workflow]-[Edit]. The “Mobius Editor” will appear. (Figure E-4).

(2) Click [Acquire MEDG64 data w/ stim] in the “Workflow” box, then, double-click [Extract ep measures] in the “Available task pannels” box . (Figure. E-4) The
[Extract ep measures] are shifted to the box of “Workflow” and appears under the [Acquire MED64 data w/stim]. (Figure.E-5) Another chart appears on the

screen.

(3) In order to export the new chart independently, click the [Save ep measures]. [Save ep measures] is shifted under the new [Extract ep measures] in the
“Workflow” box and “Save ep measures” module appesrs. ((Figure. E-6)

(4) In order to delete the measurement, right-click the [Extracted ep measures], then select [Delete]. (Figure. E-7)

(5)Close the Mobius Editor

whorkflow  Layout  Help

LA Il H Working Directory ~ ‘ Phase Terminators ~ ‘

Main EPSP messures |

Extract ep measures - stepl

fTill [&] Mobius Editor ] 3]
Warkflow Awvailable task panels
El Aequire MEDB4 data w/stim T Display all channels 1
W Extract ep measures - step! &> Display spke measures
8 | Y Extract ep measures - step2 > Display single channel
W Export raw data T Expart raw data
7 | % Display all chanrels [ Etract ep measures
Save ep measures - step2 > Extract spikes
B Save ep measures - stepl & Filter raw data
3
Figure.E-4
[s] Mobius Editor
"ok flove Available task panels
Replay raw data file I Dizplay all channels
B Euract ep measures - stepl 8 Dizplap zpike measures
B Eubract ep measures - step? & Dizplay zsingle charnel
B Export raw data s Export raw data

B Dizplay all channelz g
Save ep measures - step2
Save ep measures - stepl 0 Filter raw data

Figure.E-4*:In case of off-line analysis, [Acquire
MED®64 dataw/stim] is replaced by [Replay raw data
file. [Extract ep measures] will be shifted to under
[Replay raw data].

i ad |

1ol x|
Bkl ok parets

&5 Conous comosmns aveison
S Save o meanre:

=

Extract ep measures - step2 ‘

Expoart raw data

Display all channels Save ep measures

@ Extiact ep measuies
Save ep measures

Save ep measures - step2

Save ep measuies - stepl ™ Enable

Filename modifier

Figure.E-6
16

3
, £
Yok it chomrigin: 3
- % 4
Table of Contents
Extract EP Measures §
E
Trace 1
=y 3
R e e e
1 (] 50 100 ] 2m =0 5
z D bere G Teem
‘%7 50— wrwl [T ] smpfam [0 <] Shjeme] [T 7] I isbetr  AmeetCusors | T Hisephases B unoscss Messuer  Eck Mnsums J
& Mobius Editor [ Mobius Editor =
orkilove Available task panels wiorkflow #vvailable bask panels
Replay raw data file {3 Acquire MEDB4 data w./stim & Computs ep measure averages
Exlract ep measuies - stepl Extract ep measures - stepl > Save ep measures

Estract ep measures - step?
Expart raw dala
Display all channels

Extract ep measures|
Save ep measures -
Save ep measuies - Custom Mame

Figure.E-7




EP measurement / Single pulse Recording and Analysis, Use Mobius Editor

10. Increase the on-line analysis channels (2)

Increase the number of the channels for on-line analysis in another tab by using Mobius Editor

3. Double click [Extract ep measures]

[#] Mobius 0.2.8 —— [Rev 2683 on 2007/12/16 21:28:101

Wiorkflow |\ Layout ) Help
P
Main {EFE

Delete Tab
Rename Tab

Extract ep n

BN O || ‘Working Directas = | Fhase Terminatars = ‘

inators =

10

Gharts Backeround Color

B

Figure.E-7

L

Man | EPSF moanees EFSP meanmes 2 |

winhing Destery = | Blun Terssratins =

Frvadabls tatk panels

W) Save ep meanures

Tash pared doseription

| T—re—

|EPSP measures 2

S

[} &0

Table of Contents

tain I EPSF measures CEPSP measures 2 i

=0l
‘wiorkflow
Acquire MEDES data witim
B Extract ep measures - stepl
B Extract ep measures - step?2
B Export raw data
B Display all channels
Save ep measures - sep?
Save ep measures - stepl

Available task panels

‘ ‘ED Dizplay all channels

% Display spike measues
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2. Open the “Mobius Editor” in the new tab.

(1) Select [Layout]-[Add tab]. Type a name in the “Tab Name” pop-up
as seen in Figuer. E-7. Another tab will appear.

(2) Open the new tab by clicking the title. Open the “Mobius Editor” by
selecting [Workflow]-[Editor] in the new tab. (Figure.E-8).

(3) Click the [Acquire MED64 data w/stim] in the “Workflow” box (left),
then, double click [Extract ep measures] in the “Available task panels”
box (right).

(4) [Extract ep measures] is shifted to the box of “Workflow” and
appears under the [Acquire MED64 data w/stim]. Another “EPSP
measurement” appear in the new tab.(Figure.E-9)

(5) Add “Save ep measures” by double click the “Save ep measures”
in the “Available task panels box if needed. (Refer to page 16)

(6) The number of “EPSP measurement” can be increased with the
same procedure.

(7) Close “Mobius Editor”, then adjust the screen. (Figure.E-10)

Figure.E-10
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EP measurement / Single pulse Recording and analysis, Use Mobius Editor

11. Measure and graph the Average and SD (1)

Measure and make the graph of the Average and Standard Deviation by using Mobius Editor
(1).Make the new tab for “Average”. (Select [Layout]-[Add tab]. Type the name in the “Tab Name” pop-up. Refer to the page 17 (1) )

(2). Open the new tab by clicking the title. Open the “Mobius Editor” in the new tab. (Select [Workflow]-[Editor])

(3) Click “Extract ep measures-Stepl” in the “Workflow” box, then double click [Compute ep measure averages] in the “Available task panels” box.

(Figure.E-11)

(4) [Compute ep measure averages] is shifted to the box of “Workflow” and appears under the [Extract ep measurements]. The chart and graph

appears. (Figure. E-12)

(5) Double click the [Save ep measure averages] in the “Available task panels” box. It will be shifted to the “Workflow” box, under the [Compute ep
measure average] and the task panel will appear. (Figure. E-13) The carts will be exported by ASCII.

(6) Now, the average and SD of the measures set in the “Extract ep measurement-step 1” will be computed and graphed. Please set the one for
“Extract ep measurement-Step2” with the same procedure of (3)-(5). (Another Compute ep measures average will be shifted to under “Extract ep

meausres-Step2”. (Figure.E-14)

‘Warlflow  Layout  Help

/(4)Double click

Main | EPSP messurss verags |

LI || “Working Directory = ‘ Annotations = ‘

Workflow

Arvailable b

=10ix]

ansls Measures

Acquire MEDE4 data wistim

Main | EPSP measures Average |
8] Mobius Editor
Workflow
J5 Acquire MEDS4 data w/stim
Extract ep measures - stepl
Extract ep measures - step2
Expart raw data
Dizplay all channelz
Save ep measures - step2
By Save ep measures - stepl

(3) Double click

Figure.E-11
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=1a| x|
Available task panels

ijnuta B IMEASUNE aVErages:

4% Extract ep measures - stepl
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Export raw data
Display all channels
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Figure.E-11*: In case of off-line analysis,
[Acquire MEDG64 dataw/stim] is replaced by *

[Replay raw data file. [Compute ep

Mr | (PSP mmasons

measures averate will be shifted to under

[Extracted measures]
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Figure.E-13
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EP measurement / Single pulse Recording and analysis, use Mobius Editor

12. Measure and graph the Average and SD (2)

Measure and make the graph of the average and Standard Deviation for the process of baseline, drugl,

and washout.

Make sure that [Hide phase] is NOT checked. When the software is run, the first
phase is recognized as “base line” automatically.

When the recording for baseline is completed, pause the recording by click yellow
button. (Do NOT “stop” the recording.) Select [Annotations]-[Add New Phase].
Pop-up of “Annotate Phase” appears. Type the name. (e.g. Drug 1), then click [OK].

Re-start experiment. The brown bars appear and “Drugl “ phase starts as seen in

When the drug applications is completed, PAUSE the recording. (Do NOT “stop” the
recording.) Create the new phase for the “Wash out” according to the above

Restart the experiment for Wash out.

At the completion of the experiment, the EP measurement charts with indication of
each phase (Figure. E-17), and the chart and graph of Average and Standard
deviation by each phase (Figure. E-18) are completed.

(7)If this box is unchecked, the

1
2 O
Workflawe  Lavout  Help
Sl oot Phase ] — 2
u |> Mame of phase just completed: w{nnnotatlons A ( )
Main
Extract Celete Last Phase .
LI ﬂl ep 1-10 Delete All Phases (Flgure.E-15)
T S S
3)
Figure.E-15 Figure.E-16
182 g 4)
-200
= . .
g -220 Instruction.
£
5EL—2=10 (5)
& 260 ©6)
-280 - ; |
400 44222
Figure.E-16
Man  EPSP meanses | aversge |
et o mmazures - ttep
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(1) NOT checked.

Figure.E-17

£ Meaiaes

average and SD for all plots are
computed. If it is checked and the
number of 5, for example, is
selected, the last 5 plots at each
phase is computed

(8) If it is checked, the chart and
graph for the selected measure
will be hided.

Ouvsd [ =] T topies 7 7] piuiphase

Figure.E-18 (7)
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EP measurement

13. Off-line Analysis

The data file are opened and replayed from either of “Analysis Template” or your self-designed “Analysis
Workflow”.

Same analysis protocols to the on-line analysis including ones introduced 5 to 13 can be done off-line.

Exporting can be done only at your self-made Analysis Workflow. Exporting is executed when the data is
replayed with @ button. (NOT by » button)

How to open a “Analysis Template”
*Select [Workflow]-[Template]. Select “Single pulse analysis” (Paired pulse analysis)

(Design your own analysis protocol, then save as your own “Analysis Workflow” (Select [Workflow]-[Save as]. From the next time, data
file can be opened from the “Analysis Workflow”. )

How to open a “Workflow”
*Select [Workflow]-[Open]. Select a “Workflow”. (Figure. E-17)

How to open data file
*Click the box next to the file name. Then, select a file. (Figure.E-18) T —

Wl Lot e

LN ] M worirgDwstory + | P Demiaton.

Click this button
to open the data
file.

SCIENCES
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Figure.E-17
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Paired Pulse Recording and Analysis

14. Paired pulse Recording and Analysis

In the Paired Pulse Recording (Analysis) templates, 2sets of cursors and charts
are displayed.

5] Mobius 0.2.11 -- [Rev 2703 on 200802, :19: —|&| x|

Workflow  Layout  Help
[ ] Pl | | working Directary = | Annotations ~

Main  EPSP measures

Extract ep measures — stepl Save ep measures — stepl
Step 1-6

Filename modifier
PP1

[¥ Enable

=
&
@
&
|
@
&
=
&
|

2625 -

2000 -

EPSF Slp (ms/ul}
SEPSP Slp {ms/uvd

1000 ]

Potential v

Set the interval of 1st and 2"d pulse.

EFSP Amp W)
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~1000 ]

g

]

|
FY Amp W
PPV Bmp

I I I |
40 60 100 50 50 10052
Trace time (ms! Time (&) Time (=)

{
Charnel {29 «| Step Filter [Step 1 | Shift tms} 50 =" #-labels Reset [~ Hide phasss W Autozcals Measures Edit Measures
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S T 3 Filename modifier
£
o B PP2
a [
@ 500 - o ¥ Enable
5 &
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i S
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FY Amp W)
SOFV Amp M)

|
10052

Trace time (ms! Time (=)

‘ALPHA
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EP measurement

15. LTP by Mobius -1-

There are several ways for LTP experiment using Mobis. One example is introduced here EXP. REC. CON.

1. Select Pathway

FStimalEtion

Step 1 ﬁleuzﬂdﬁlgaﬁ #Step 43 | #Step Bit | #Step ik #SIE'/# #SlEE# F|gure L 1
(1) " i8R anabled Legend: @ w1 M F1

V2] stinsatr 7 Enchled 2 Stepl: Step2: Check the “ Step
Type Length (ms) | Amplituds =~ ”
] s 0 . EXPERIMENTAL Enables
S armmeas stimulation CONTROL stimulation
I Repeat pattern continuausly to trace enc .
[T Figure. L-3
Workflow  Layout  Help
b I [ || meIng Directory = | Annotations - ‘
Main | EPSP measures
Aoquire MEDG4 data w/stim xport raw data
qu d : - Prialy: —Stimu'ston EF?\enYame :n:j fier
’7 Trace #  Trace duration remaining ’7Traca# Trace duration remaining | | Step1 | Step 2| #Step 3# | #Step 4% | #Step 57 | #5tep 62 | #Step 7| #5tep B2 e
A e P i e e B0 EP mE DR e Figure. L-2: Look for the stimulation points while changing
#Treoes Rongs W) loncut e U || [ o T the stimulation points. In this example, channels are
hd 500 000 1 .
L e . ; selected as followings: _ _
I'_o ot -] 0430 |- (EXP: Ch30, CONTROL:Ch32, On-line analysis Ch.31)
Repeat pattern ta tra
l__[Reu iug\ pm1nnnunnn ms . ::.” ..-..-mm;|l,...‘.,|
Pl s | | nioi e — = r

(1) Openthe “Single Pulse Recording” Template.
Uncheck the “Step enabled” at Step 2 so that only Stepl stimulation is available. (Figure.L-1)

(2) Click Play (green triangle) button and apply single pulse stimulation from V1stimulus output
channel. Look for the best stimulation points for CONTROL and EXPERIMENAL and a channel
for on-line analysis by using the stimulation plug and vernier dial of the MED64 amplifier.
(Figure. L-2)

*You might want to have shorter “Trace interval” in this process for your convenience. (4)

Figure. L-4: The ch 31
is selected for on-line
analysis.

Set the cursor for the
measurements by

dragging.

(3) Check the “Step Enabled” at Step 2 again. In this example, “Stepl” is used for
“EXPERIMENTAL” while “Step2” is used for “CONTROL". (Figure. L-3)

(4) Inthe “EP measurement” screen, change the number of channels for on-line analysis to the one
you selected.

(5) Set the cursors both for Slope Liner fit and Minimum amplitude.

SCIENCES

(6) Saveitasyour“LTP “Workflow. Leave it open this Workflow, which will be used in the next
step.
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Single Recording and Analysis

16. LTP by Mobius -2-

2. Making 10 curve ) (2)
i i Acquire MEDE4 data w//stim
(1) At the workflow which was used in the 1"Select | Aequired | Analyzed | Stimulation L |
» . Trace #  Trar e duration remaining Trace #  Trace duration remaining Step 1 StaE2I#StEE 3t | #Step 4% | #Step F ¥ | #Step 6 | #Step 7#'&;. i
Pathway step”, change the enabled stimulator to F1 1 £-00-00 1 0-00-00 St i B e —— a———
from Vl and FZ fI’OI"n V2. (Please refer tO page 11 (8)) —Timing —Hardware |F1 ;I [ Stimulator Enabled 12
. o Taces nee W) "
Change the stimulus plug at the MED amplifier to F1 . ] [ . e [ i G
and F2 from V1 and V2 Teceduaten |1Ohﬁ4l— = el .
m m W 2 Gonst_ ¥ 9480
. . X [ Gave raw data ™ PRepeat pattem to trace end -
(2) Type the appropriate number for the first value to Towe " s Filname modifier : ﬁ;eps Sl < T o ’
. m m lﬂ |1U step i-v curve - alternating pwys All reps = 100.00 ms
make 10 curve for stimulus current. e F Slemme| - |@ aone -2l ‘
100
H “ H 1] 3 1
(3) Set the appropriate number for “Auto-increment”, then, (3) Figure. L-5:
check “Auto Inc” button. —Stimulation
Step 1 | #5tep 3# | #Step 4 | #5tep 52 | #5tep 6t | #Step 74| #5tep 82 |
(4)  Set the appropriate “Number of Trace”. The stimulus l'fzs_‘eilenlg"':_ o L?g;”d: LB L
. . . il Imulator Enables
current wil be incremented by the number of uA which -
. “ ) o Type Leneth (ms) | Amplitude WAY |~
is set at “Auto-increment” in each Step. — BT o0 5
Pulze x| 020 -1000 A | i
*In this example, stimulation is applied through F1 and | Lconst =l s4s0 LU
. . ™ Repeat pattern to trace end -5
F2 alternatively. The stimulus current at Step 1 starts T =lReps Srel rep = 10000 m;
with 5 uA and incremented by 5 uA such at each F = <+,f-um;|repz| v ,;UT:MC 12
stimulation such as 10, 15, 20 uA, then stopped with
50 uA. (10 traces for Stepl) (5) Figure. L-6:

(5) Set the parameter for “Stimulus current”, “Auto-
increment” at Step 2. (Figure. L-6)

EFSP Sk (neuM)
]

(6) Save it as another Workflow such as “I-O curve”.

8,
5=
E 3

)
™ MAR

(7)  Run Mobius and make IO curve. (Figure. L-7)

(8) Calculate the amplitude of the 30%-50% for both
Steps and determine the stimulus current both for
Stepl and Step?2.

EPSP Amp @AY
2334 3§

Figure. L-7: -‘ AI-PHA

ME:::
(9) Close this Workflow. \‘ SCIENCES
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Single Recording and Analysis

3. Baseline

(1) Open the “LTP workflow” which you saved in the “Select
Pathway” step.

(2) Change the “enabled stimulator to F1 from V1 and F2 from V2.
(Please refer to the page 11 (8).)

(3) Set the stimulus current you calculated in the “IO curve” step for
“EXPERIMENTAL” (Stepl)

(4) Set the stimulus current you calculated in the “IO curve” step for
“CONTROL” (Step2)

(5)Change the number of [Trace] to he appropriate one.

Both of “Baseline” and “LTP” will be conducted in this workflow.
Please set the number long enough to cover these processes..

(e.g. “300 time with the interval of 20 sec”: 6000 seconds (100 min.)
for whole experiment. 20 min for baseline, 60 min for experiment, 20
min for extra)

(6) Overwright save this workflow as your own “LTP” Workflow.

(6) Click o button to start recording.

(5) When the baseline recording is completed, PAUSE the
experiment by clicking yellow ' ' button. Leave this Workflow open.

Do NOT stop experiment by clicking black square [l
button. If it is done, the experiment is stopped and
Baseline and LTP can not be recorded in a data.

17. LTP by Mobius -3-

(3)

Acquire MEDB4 data m/stim

~Aequired ~Analyzed ~Stimulation
Trace #  Trae duration remaining Trace #  Trace duration remaining | | {Step 11| Step 2 | #5tep it | #Step 4 | #Step 52 | #Sten £é | #5tep 7 | #5tep B2 |
1 0:00:00 1 0:00:00 ¥ Step enabled leesrs @M1 BWF WY CF2
~Timing —Hardware [Fl" =] ¥ Stimulator Enabled
hﬁm ?‘;g;e L oot feq 2 [Type [ Loneth et | Amplitude wir =]
| B o 5w w g 2
Trae dration Channele
Hours  Min Sec EE—— | Pulse x| 020 3000
T = F =P = =l Const_v| G480 oo -l 0
Trace interval [Save raw data I~ Repeat pattem to trace end
Hows  Mn  Sec i iy [ lrepe Sneleren =100 ms -
i - = = EER S e
T [750 dre 0 = e | - | T Ao e

—Stimulation

Type

Step 1 Step 2 | #5ten 3# | #Step 44 | #Sten 5t | #Step 6| #Step 7# | #Step 82
F2 x| ¥ Stimulator Enabled 24
Fal
Length tms} | Amplitude WA |=

000 1

Puse || 020 -2000
Uonst_~|| o480 000 -l o
- Sirele rep = 10000 ms -10

T lRers R 00 e

[V Step enabled leeend Owv1 HF @Y [OF2
-] sm
™ Repeat pattem to trace end
i ¢rua e | - | Avee -
24

I | I
20 40 il

Figure. L-8

Figure. L-9
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Single Recording and Analysis

18. LTP with Mobius -4-

4. Conditioning (4) Step2 is un-enabled. 3)

ficauire MEDE data w/stim
. . W i1
—Acquired —Analyzed ~Stimulation — (1) Open the “Thetaburst Template.
Trace #  Trace duration remaining Trace #  Trace duration remainine Step 1 | #t5tep 2# | #5tep 38 | #Step 4% | #tep 5it | #otep 62 | #5te 1| #otep 52|
1 0:00:00 1 0:00:00 [¥ Step ensbled legend D1 HEF @V [OF2
Timing — Hardware F1 +| ¥ Stimulstor Enabled I (2) Un-enable V1 stimulator and
# Traces Range v} Low cut freg tHzd Tope Lot ) | Arplituds G |~ .
i = [rn = [T =] — om0 E enable F1 stimulator.

(Refer to the page 11 (8).

Channels
flracellstion Puse vl 020 30,00

Hours Min Sec |—1-64 _I I —— — -

0 -| [0 -| |2 - onst v - )

Trace interval [Saverawdata ——————————— | [" Repeat pattern to trace end

fowe i __oes o — T e gieer? o

T <~ =AfF = - -20
Il b smes =] wmumE] - [T Avo e

-3

] ] |
0 500 1000

(3)*
(3) Change the stimulus amplitude to the value used in the “Baseline” by using + or - button.
In this sample, 20 uA was set and + button was clicked once (3)*. The stimulus amplitude for all 4 pulse was changed to -30.00uA from -10.00 uA (default.)

(4) Make sure the Step2 is un-enabled.
(5) Click the green button once to apply Thetaburst. (With the green button, recording is NOT done.)

(6)Close the Workflow
5.LTP

(1)Go back to the LTP workflow where Baseline was recorded and paused.

(2) Click the o button to restart recording.

Do NOT click stop button until the experiment is completed.

i _ Do NOT click green button.

ME::
25 \‘ SCIENCES



Chapter 2
Spike Sorter
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Spike Recording

1.0pen Templates

8] Mobius 0.2.7 —— [Rev 2601 on 2007/11/06 06:32:59]

Waorkflow  Lavout  Help

Clpen... Citr +0
Cloze

Save Cirl+s
Save Az. Cirl+h

Edit F12

Exit Cir [+

Select [Work flow]-[New]-[From Template]. Open a template:

1.

2
3.
4

Spontaneous Recording: “Spontaneous Recording”
Spontaneous Recording with filter : “Recording_filter”
Recording with stimulation: “Recording_stim”

Recording with stim and filter: “Recording_stim_filter”

27
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Spike Sorter
2.Framework of Spike Sorter templates

“Spontaneous Recording “ consists of the 2 screens, while “Recording_filter” template consists of 3 screens.
In the “Main” screen, experimental protocol is set and raw data acquired from 64 channels are displayed.

In the “Spike” screen, sorting protocol is set. Acquired data, extracted spike, and chart of spike frequency in the
selected channel is displayed.

In the “Filter” screen, raw data (top) and filtered data (bottom) are displayed.

Play (or Replay) WITHOUT recording B Stop recording (or replay)
o Play (or Replay) WITH recording Pause recording (or repay)

(At Analysis Workflow, exporting is executed by clicking this button.
Not by green button)

Filter tab

Channels to be monitored are

Spike tab selected -‘
ALPHA

IS et _ Change the scale for voltage and time ‘ ME:i:
Main screen o8 \} SCIENCES




Spike Sorter

3. Design of experimental protocol

Design your experimental protocol in the control panel of “Main” screen.

Workflow  Lawout  Help

D H Warking Directary -

Phase Terminators =

Main | Spike | fiter |

Acquire MEDEd data

Howrs Fefiry Sec
73] A | R | CIRE

Trace interval

Hourz bin Sec

M sm b

—Acquired —analyzed

Trace #  Trace duration remaining Trace #  Trace duration remaining
0 0:00:00 0 0:00:00

— Timing — Hardware
# Traces Fange [uv] Low cut freq [Hz]
1) [+ - (@) =i =|(5)

I durati Channelz

race duration

[1-64 ()

Export raw data

Fileriame modifier

| Spike-HPF

Farmnat

IShu:nrts 'I(8]_ Enable

— Save raw data
Filename modifier

{Spike-HPF

—~

7) ™ Enable storage

[s] Active Channels x

Display all channelz

(2)Number of traces (Number of sampling)
(2)Sampling time (Recording time)

(3)Interval between each trace (sampling).
Beginning from the first trace to the beginning of
the next trace.

*In the default, recording is done for 5 minutes
every 30 minutes.

(2) Trace duration [Recording time] (5 min.)

@) ?)

v

A

—

3)Trace interval (30 min)

Figure. M-1

(4)Signal range (The limitation of amplitude to be
recorded)

(5) Low cut filter: Select from 0.1, 1, 10, 100 Hz. If
1.0 is selected, the signals which frequency is
lowered than 1.0 Hz is cut. Usually 100Hz is
selected for spike recording.

| /| [ e .

(6) Click this box and select the recording
(7)If the [Enable storage] box is checked, the raw data for the selected channel is saved. channels. (Green for recording, Red for NOT
In the default, the raw data is NOT saved. recording)

(8)If the [Enable] box is checked, the raw data for the selected channels is exported by either . ‘ AI.PHA
format of shorts, double, or ASCII. In the default, the row data is NOT exported

ME:::
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Spike Sorter
4. Save as your experimental protocol

Save the experimental protocol as your “Recording Workflow” (Recording does not start from the
templates.) (Figure.S-1)

From the next time, open your own workflow to do recording. (Figure.S-2)

[5] Mobius 0.2.7 -- [Rev 2600 on 2007/11/04 07:53:02]

[ Mobius 0.2.7 -- [Rev 2600 on 2007/11/04 07:53:02]

Workflow  Layout  Hel
L i P workflow  Layout  Help
New b Etory - | Phase Terminators = ‘ Analysis # |1 33 - New ]
Cpen... Cr+0 i
Clase Export raw data Close

Save Chrl+5 — Base filename Save i
|Spike-HPF Save s, Chl+A
Farmat Edit F1z
| -

Shells [ Enate Exit ChrHR
2=l fopen vrarktiows 2=l

Savn i [ MED caln | 3 B Lock.ine [ (23 MED data = oF

Analyzed
Trace f  Trace duration remaining
1 0:00:00

Edit Fiz

Exit Chrl4+%

13 B

Trace duration
Hours Iin Sec

= =p =

Trace interval
Hours Hin Sec

Display all channels

File name: [Spke srcoadeg

N Fi Spikr e ~ I o
e e [Esie ncieding | pen

Files of fyper [wortom e [mafl | Larecel

Save ot [potocol s otk

I
Figure.S-1:Select [Workflow]-[Save as]. Save the experimental Figure.S-2: Select [Workflow]-[Open]. Open the workflow and
protocol as your “Recording Workflow”. From the next time, the start your experiment.

recording can be started from this workflow.

ME::
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Spike Sorter

5. Set of Spike Sorting protocol (1)

The purpose of clustering spikes by Mobius is to discover and separate the signals of multiple cells recorded on a single channel based on

Workflow  Layout  Help
[ ] P || working Directory ~ | Annotations ~ (1)
Main  Spike | fiter |
xtract spikes T [Gluster spikes Gompute spike frags Save spike frens
Channel +Thresh [m) Thiesh (] Fre [ms) Post [ms) Centroids Mapping Eliifiz i e Filenams madifier
1 003 -003 1 25 spike._f
i Cluster | Cell | #5pkes  Trace &
r Similarity ¥ [30 b
2 003 003 1 25 imilerity 8 a0 & Arbitrary (nsh 1000 =] || ¥ Enable
3 003 003 1 25 PVintspkes f =]
4 003 -003 1 25 G HEFLEs
5 003 -003 1 25 )
5 ] 003 7 25 ™ Freeze cantraids Save spikes
7 003 -003 1 25 Feset Centroids Filename madifier Data type
8 003 -003 1 25 [oket | Time stamps onk
] 003 003 1 25 =
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(1) Set the thresholds both for positive and negative
and pre (post) time to extract spikes. A number can be
applied to all channels by right-click and select [Apply to
all]

(2) Set the minimum number for the cluster.

A “valid” cluster must have a user determined minimum
number of spikes defining its centroid (center of mass
vector.) Set this minimum number for the cluster here.

As the number of processed spikes are beyond this
number, clusters emerge.

The higher the minimum # of spikes is the greater the
significance of valid clusters.

(Their centroids are plaotted as the solid lines in the
chart of “Extracted Spikes.)

(3) Set Similarity:

Centroids represent a kind of “average spike shape” for
a set of similarly shaped spikes. Sometimes you will get
more clusters than you think can possibly represent real
cell, or too few. You can adjust this by tuning the
[Similarity %] setting.

Higher values reduce the number of clusters found.

C |
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Spike Sorter

6. Set of Splke Sorting protocol (2)

(6) 8 (4)The mapping table lets you see a list of the clusters
Wﬂ:f‘n; ey WHE‘D - that have been discovered per selected channels, and
“Working Directory = | Annotations ~ . . . .
Wam Soie [1ier | map them to cells. Each is assigned a color in the first
Emaﬂc‘:a:::; +Thresh [mv] “Thresh () Pre (s Post (i) ;—l C‘u;:n?:js Mappine (:u:::j:.:::v::jz T”v:”:tg'”t:?’l' COlUmn, a CIUSter Iabel in the Second COlUmn (LetterS),
: o0s 003 1 20 | = T — i '
: i e 1 h smiryx fa | |[fo | peres_ and a cell number in the third cqlumn. It also has the
s i om0 i prm 1 VARSI ] | column of labeled number of spikes.
g ggg ggg 1 gg [ Freezs centroids m o 4 5 Save sphes
! = s : 2 (7) ece cnvee | e L You might have some cluster that you think represent
o ooc s ; & Satarh s ——l the same cell. You can merge them by double clicking
11 i) 10 1 26 . . « ”
2 oie g 1 2 ) swon (8) _reet o and typing the same cell number in the “Cell” column.
14 003 003 1 25 . Fl ure S_l)
15 nna -Nn3 1 2R J ( g .
Display spike measures L. . .
Trace Exvacted Spikos Pe—— You can also eliminate clusters (e.g. noise spikes) by

0.05

deleting the “Cell number” . (Right click the number,
then select [Delete]. (Figure. S-2)

004 |
003

0.02

wl (5) The mapping of the channel which is selected here
is displayed.

001 (6) Once you have a valid set of clusters that you
believe present different cells, you can freeze them by
checking the “Freeze centroids” check box. When this
check box is checked, incoming spikes will not alter
the definitions of the existing clusters (their centroides),

nor cause new clusters to form.
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(7) Click on this button to reset the centroids and start
the clustering process over again.

-0.09

-o1

D ! v !
61 62 63 5 15 2

e fine Tt Bz i @ " (8) This button simply resets the cell mapping, so the
orovei 1= et % = modified mapping such as by “merge” or “delete” will
Mapping P " be returned to the original one.

T it [_Col | sphes ]| [ (9) When this box is checked, centroid vectors that
il © 1 23 :
S T : D d(r—:;ﬁnlgls thelcl(l;sterls are exporte_g b]}/ AS”CI:. ‘
o 4 5 i} 4 % v .
—— s Figure.S-1: D e | Figure.S-2: This file includes ¢ ust,er centroids for all clusters as ALPHA
3 e 7 o N ;Hr"r} . well as those that don’t have enough member spikes
Merge cells = Eliminate cell

yet to pass the validity threshold. \‘
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7. Set of Spike Sorting protocol (3)
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(10) Select the binning window size to compute
Spike Frequency. The chart for Spike frequency
is displayed in the right-bottom.

(11) When this box is checked, the chart of the
spike frequency is exported. Modify the file name

by typing.

(12) “Time stamp only” or “Time stamp and
extracted spikes” is exported when this box is
checked.

*All exports including (9)-(12) are executed when
the datas played (or replayed) with red and
green ébutton. NOT by green button.

(13) Channels for on-line sorting can be changed
here even during recording or replay.

C |
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8.Set of Filtering Protocol

Select the type of Filter and set the number to be used for filtering.

Man | S el |

Filen 1w ol

Fies e

Typical sl length fma]

Choeed [0 =] Dusstion sl [05 =] Auoncaio Orcn | 1 dutacele pes update

Dimplay unge channel - fite

Patarsial [o4]

6 SA65 a7

Tence v [2)

Chareal [©3 7] Dusionf)[05 7] AwsecalsOece | T Auiosce po upnin

Channels can be changed during recording.

* Both templates of “Recording_filter” and “Recording_stim_filter” are designed so that the filtered data will be clustered.

Please select “NONE” if you would like to sort the original raw data.
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Raw data

Filtered data
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Spike Sorter

9. Off-line Analysis

Dalétﬁ'l file can be opened and replayed from either of “Analysis Template” or your self-designed analysis
“‘workflow”.

‘Exporting can be done only at your self-made Workflow. Exporting is executed when the data is replayed
with @ button. (NOT by ) “button)

Same analysis protocols to on-line analysis can be done off-line at Analysis template or workflow.

How to open a “Analysis Template”
*Select [Workflow]-[Template]. Open the “Spike Analysis” folder, then select either of “Spike Sorting” or “Spike Sorting _filter” tamplate.

(Design your own analysis protocol, then save as your own “Analysis Workflow” (Select [Workflow]-[Save as]. In and after next time, data
file can be opened from the “Analysis Workflow”. )

How to open “Workflow”
*Select [Workflow]-[Open]. Select a “Workflow”. (Figure. S-3)

How to open the data file
*Click the box next to the file name. Then, select the file. (Figure.S-4) T —

o Click this button
to open data file:

SCIENCES

Figure.s-4
Figure.E-3
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Analysis of Conductor data

There are some limitations for analysis of Conductor data.
Only raw data where all 64 channels are recorded can

be opened by Mobius.

Following data can not be opened by Mobius

Resaved data used “Save as” function

Raw data where only selected channels (not all 64 channels)
were recorded.
Some data which were recorded using more than 2 loop depth.

Performer data can NOT be opened by Mobius.

-‘ ALPHA
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