Creating and editing a Stimulus File:

For the purpose of this tutorial, Clampex will be used in the Demo configuration.
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The demo driver behaves differently
depending on the acquisition mode

In episodic mode, it isrelated to the output

Configuration waveforms:
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In al other acquisition modes:

1. INO: AnAP-likewaveform

2. IN1. Squarewave

3. IN2: SineWave

4. IN3: Ramp
This sequence repeats for channelsIN 4 .. IN 15. This
behavior is unchanged from earlier versions of Clampex.

The Demo protocol that was used for this exercise was
set up in the High-speed oscill oscope such that it would
produce an action potential (AP) like waveform. To
mimic acell that isresting near 76 mV, inside negative
with respect to a bath defined as ground, and firing APs
that rise to near 60mV, inside positive, it was necessary
to create asignal in the Lab Bench which designated Vm.
The scaling and offset were chosen to most closely
simulate the conditions noted.
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Input Signals | Duput Signals | The protocol that was used to mimic collecting
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Analog [N #0 0 H

e _adt | speed oscilloscope mode, sampling at 20 kHz
nalog N 2 Lo |l and collecting 10 sweeps.
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Analog input Channel #0 was chosenin

the protocol asthe signal of interest for this experiment.
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When the protocol isrunin the
view only mode (Shift + F2 or :
button), the Trigger level can be "
adjusted such that the events are

synchronous, which isimportant | _

since the 10 sweeps collected will n &

be averaged. Onetrial was ] ol
recorded and the datafilewas "
named “Demo_0000.abf” ]

¥

I& Demo 0000.abf- Analysis M=1E3 [ w0 “.,"I

v | v

e || 2] B[z
V2 h L\ 4 The datafile, “Demo_000.abf”, was
N - opened in Clampfit. To reduce the
noise associated with the waveform,
the 10 sweeps were averaged by
selecting Analyze/Average Traces

from the drop down menu.
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[# Clampfit - Demo_000D.abhf

File Edit View Analyze Configure Tools Window Help The 10 va%ps were averagw
2 ace dsrl Bkl o8 generating an 11" sweep in this
& Demo_ 000D.ahf- Analysis - _ O] x| ?r?ézg)lelr?de-rrltcl))\//gefv\{ffglgtﬁ{evreep
~ +=| jpe
| SB[ R e [bs] £ |2 ]2 sweeps, place the cursor in the
1 v — A white space of the Analysis
Froperties.. window and then right-click.
imgt o CllxClick From the right-click menu, select
oo Detween LUrsors
» “Select Sweeps”’. From the
Full Scale All Axes .
Auto Seale ALY Axes Select Sweeps dialog, highlight
WMaimize Fignl sweep #11.
il Eigrials
Is-hde g & Demo_0000.ahf - Analysis _ O]
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Cpen Data... Ct+HD T T T -ﬂ
0 40 50
gz:: v CHE Time (=] Sy 11411
e al =l
Bave Che+3
Export. & Any file in the axon binary format (*.abf) or the axon text
Pyevious Date Fils SHiftHF3 format (*.atf) may be used as astimulusfile. Sincethisfile
f":;”‘;’jn 8 will be manually edited later in Excel, it was saved in the
; - s axon text format. Only sweep #11 was visible at the time that
ropetties t+Enter - . .
o file was saved, therefore only sweep #11 will be in the new
Print.. TP . « ’
et Peevion file named “Average.atf”.
Page Setup...
Send.. Save Data As x|
1 Dema_0000.abf Save jn:laStimulus_File2 j gl
2 CAMBA-files. \30swreeps. atf
3 CiAyont \Jiviall 0001 abf
4CAyont \Jiviall 0000 abf
5 CAAyont. . Mrash\02319002 abf
6 ChAront. . Mrash\02319001 abf
T OAMSA-files'. Mackiel2 atf
BOAMSA-files' MackielZ abf
20614 _03_02_0011.abf File name: IAverage Save I
Exit AltHF4 Save as type IAxon Teut File [*.atf] j Eancel |

Current Optiong

Help |

Data range: - E ntire file
Data selection:  Visible sweeps and signals p

: A . S Dptions...
Time origin: Time origin will be preserved
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To usethis averaged datafileas a Edit Protocol - (untitled)
gl mul us Waverorm, |t |S nec%ary to Mode/F ate | Inputs I Dutputsl Triggerl Statisticsl Eommentsl Math I Wave 0 I Stirn 0 I Wave 1 I Stirn 1 I

H H —Acquisition Mode
Create a naN’ epl wdlc prOtOCO| . : " Gapfree i Fixed-length everts * Epizodic stimulation
= Variable-length events = High-speed osciloscope
To maintain the time base of the NELE . - StattoStat tervas () |
original waveform, the sampling Runs ik I_hgl Fun e —]
. Sweepsun: 10 = 0.04 MEB. weep: Minirum |+
interval was set to match the i _ o Suesp l |
. . .. 5 amples/sweepsignal: |2DB4 ﬂ= 103.2 ms.
Sarnpl I ng I nterval orl gl nal |y u%d, 20 Firzt Holding: Epochs: Last Holding:
kHz. Nota Bene, the sampling SE e ez <2 TR
interval of the episodic protocol and - Sarmpling Interval per Signa ~Averaing
the number Of Sampl es pel' SN%D IR inGtervaIS[':L.fst]: I ﬂ= AR, Runz / trial = 1. no averaging.
. . . ear Shil L
W_|II determine the time base _of the Sesondrenvallust [0 Ao
sti mu' us WaVGfOI’m, not the time Efiarne aften|sammles]; IHaIfway 'I = G B s M
ba&:‘Of the ori gl r’]’al fl | € ) SI nce the Space available is 1662158 sweeps = 14735 ME. Total D ata throughput iz 20 kHz [= 2.23 MEB /min).
fl | e Average atf Contal ns Onl y one ¥ Allow automatic analysis in other programs. Experiment type: IDther 'I
sweep, the Sweeps per run should be o o .
%tet(e)pl eep p Ok I Cancel | Help I Acqg:jilgggi?sotidrﬁﬁlation Update Preview |
.
Vi b | bt | Dt T | S| G| et 0ol |2t |t |50 | | ON the Wave O page of this new protocol, the
F tnakog Wi r pais . .
e o Analog Waveform was set to use a stimulus file
s e L [verces ] s instead of Epochs defined in the table. When the
" awvaloas nalag DLIT: Crsd [ it . . .
== Stimulusfileis selected as the waveform, the
Stimulus File button becomes active. Stimulug File.. |
Clicking the Stimulus File button brings up the
Stimulus File dialog. Oncethefile of interest is
selected, the signal specification fields are
— popul ated.
e | b | 5"'""" TR Note that the file Average.atf
Stimulus File z
(o] e ; has only one sweep.
= = I = l Look in: Ia Stimuluz_File2 j gl y eep
Average. atf
Stimulus File x|

Look i | 3 Stimulus_Fie2 | =1

File name:

Files of type:
— Signal Specification b

This section will be filed in when a file is selected. —_—

File narme: IAverage.atf 0K I
Files of bype: I.t’-‘mon Teut Data % atf] j Cancel |
— Signal 5pecification:
: - Help |
= = e =L IATF Signal 'l
Uge gweep number(1-1]: IAII Sweeps vl

Gain factor: -

|1
Dffset [ m J: ID
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To see what the waveform will Updafs Preview |

look like when executed, click

on the Update Preview button. Nota Bene, the
amplitude of the waveform is determined by
datain the stimulusfile, not by the Cmd 0
scale factor, however the interpretation of the
command waveform by the amplifier is
affected by the Cmd 0 scale factor and the
status of the amplifier.

In this case the holding command is set

to O mV and, in the episodic mode,

Clampex collects afew data points at
theinitial and final holding level.
Therefore in the waveform preview
thereisastep from O mV.

To set the holding level closer to the

baseline level of the event, use the real
time control panel (RTC) to set the
holding level to—77 mV or so.

To determine what the waveform will actually look like as a command signal
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400 Ein
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Bl =
— Irnermnb

going to the amplifier, connect a BNC cable from Analog Out #0 to Analog In #0.
In Clampex, Configure the Digitizer. In this configuration, the data collected
when a protocol is executed is simply the command waveform.

& Select Digitizer

Digitizer: Aeailable -
= _EIK
Demo j
Dema Cancel |

Digidata 1200
e 32

Help |

LConfigure. . |

Amplitude;
tedium = 50% of full szale.
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ot
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4

Drigitizer gain

-

Elapzed time
00:00:00

Fun  Sweep
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EE Scope

When the digitizer is
configured to feedback on itself
(OUT #0to IN #0), the data
collected is simply the
command waveform. In this
case the scaling for the signd
“IN #0” was set to 1V/V.
Since the Cmd O output signal
has a scale factor of 20mV/V,
the holding level of —77 mV is
in fact acommand of -3.85V,
whichiswhat isseen at IN O.

Note that even though this command waveform is the average of 10 events, the datais
still abit noisy. Clampfit could have been used to further filter the data, however care
needs to be exercised since filtration may alter the critical part of the event (the AP).
Since the data file was saved in the axon text format, one can use MS Excel to manually
smooth out the holding levels.
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When an ATF fileis selected
asthefileto openin Excel, the
Text Import Wizard will open.

1 .
2 The default settings are usually
3 . .
- sufficient.
5
b
. | =
-] =
FETE IS Bl il - A il = R R
atf
_part I
Text Import Wizard - Step 1 of 3
The Text Wizard has determined that wour data is Delimited.
If this is carrect, choose Mext, okhoose the data type that best describes vour daka.
riginal data type
Choose the file bype that best describes wour data:
(Ol - Characters such as commas or tabs separate each field,
- Fields are aligned in columns with spaces between each Figld.
I |+“"'f Start impart at row; |1 3‘ File origin: IWindows (ANST) vl

Py of Eypec (ol Piles (% %)
Preview of file C:YMSA-filesiTech DocumentsyQ and Alpi,. . Waverage, atf,

L1 laTFO1. 0 ﬂ

|z oz

|2 "hcoquisitionMode=High-8peed Oscilloscope”

|4 ["Conment="

|5 ['vTop=164. 8" =

[ [
Cancel < Back | ext = I Finish |

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

Ed Microsoft Excel - Average.atf
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77633
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EE:

Thefirst few lines of an ATF file
contain header information. Nota
Bene, when adatafileissavedin
the ATF format, a significant
portion of the original header is
lost.

Thefirst column contains the time
base of the data. When the High
speed oscilloscope protocol was
created the first interval (i.e. the
time between any two data points)
was set to 50 ns (0.00005 s),
alternatively put the sampling rate
was 20 kHz (20,000 data points per
second). Each sweep contained
2000 data points (i.e. 100 ms).

The second column of datais the
signal of interest. Thisisthe data
that one wants to ‘smooth out’.

From 0 to 0.0094 s (row 10 — 200)
the level was set to aflat —76,
likewise the post-event level. The
after hyperpolarization was
smoothed out in Clampfit using a
3" order exponential fit.

When saving an ATF file after
editing in Excel, remove the
quotation marks. In this case,
“Average.atf” was replaced with
Avg_smoothed.atf. After clicking
the Save button, awarning
message will appear, click Yes. A
similar warning may appear when
you exit Excel.

g 1. tF oy contain Feabures that are not oompatible with Tet (Tab deleited) . o you wenk b keep he workbook inthis fonatt
‘:l) 'EM“ mﬂmw hu-untmm

- oA a

.mmmummm o
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PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

I§ Stimulus File HE

A new, episodic protocol was created

using the file which was edited in Look | 3 Stim.beFile2 d8 @l gl l2E
Excel, Avg_smoothed.atf, as the @"e'age-a o

. . Fovg_smooktned. atl
stimulusfile. p——

When the command waveform is
‘previewed’ by sending the Analog
Out to the Analog In, the signal is now

[3 b
much ‘cleaner’. File name: IAvg_smonlhed.atf ak I
Files of type: I.&Hon Tewt Data [7.atf] j Cancel |
Signal Specifications
Hel
=i g | e = I.t’-'«TF Signal j Ll
|Jze sweep number(1-1]: Iﬁ.ll Swesps j
Gain factar: - |1
Offset [ my | IU
| =l
2
o s
Al
-2
4]
5 T T T T T T T T T ll
e 0 [ms) 50 100
o =
Clampex version 8.2.0.228

Microsoft Excel 2000, build 9.0.3821 SR-1.
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