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Topic: pH Analysis from SBFI Con7
Keywords: SBFI, pH

Introduction

I conducted a calibration Na imaging experiment using SBFI AM. Before
beginning of the experiment, I conducted a series of pH tests to examine how
the dye changes with pH at the standard extracellular [Na] of 155mM. The
membrane was not perforated for these tests.

Imaged Cells

I used the six motor neurons shown below across all images. For background
subtraction, I used the area indicated by the orange dotted line.

AVG_con7_pH_1500_340 (SBFI_Con7, images from pH test, 15:00, 340nm)
Top of image is lateral, bottom is medial. Motor column is indicated by red dotted line. Motor neurons indicated by arrows (though

two in the upper right are in a more shallow focal plane than the other four). Dorso-ventral axis is indicated by solid green arrow.
Note that there are some small, brightly-labeled cells in the dorsal aspect of the cord. Some more medial neurons (probably
interneurons) are also labeled but out of focus. In this image, pH was at 7.01 and extracellular solution was a low-Cl version of
Tyrode's with [Na] = 155mM. Bath temperature was 29.7 °C. There were no drugs.

(a) (b)
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AVG_con7_pH_1500 (SBFI_Con7, images from pH test, 15:00)
Slice from lumbrosacral cord of E10 chick embryo loaded with SBFI AM and fluorescently imaged with excitation wavelengths of (a)
A=340nm and (b) A=380nm.

Analysis

Some representative images are shown below.

15:00 15:45 16:05 16:33 17:10 17:30

After pH is brought nearly to 8, it becomes nearly impossible to see the
cells anymore, and fluorescence doesn't recover even when pH is brought back
to a reasonable level. I suspect this is because the pH changes were so
radical. To be sure of that the loss of efficacy of the SBFI isn't simply
due to time, I need to conduct a similar experiment where I do NOT mess
around with pH but instead leave the perfusion on for ~3 hours and check
fluorescence every 15-20min.

Plot of Ratio as a function of pH:
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time pH temperature chemical mean ratio std ratio diff from 0.8914
recently added

15:00 7.01 29.7 - 0.8810 0.0964 0.0104
15:24 7.01 29.7 -- 0.8995 0.0535 -0.0081
15:31 7.01 29.8 - 0.8937 0.0374 -0.0023
15:45 6.30 29.9 HCI 0.8526 0.0445 0.0388
15:50 6.52 30.0 KOH 0.7686 0.0424 0.1228
15:55 6.66 29.9 KOH 0.8509 0.0378 0.0405
16:00 6.88 29.7 KOH 0.8665 0.0386 0.0249
16:05 7.15 29.8 KOH 0.8653 0.0503 0.0261
16:15 7.27 29.9 KOH 0.9071 0.0608 -0.0157
16:25 7.38 29.8 KOH 0.8999 0.0738 -0.0085
16:33 7.5 29.9 KOH 0.9268 0.0924 -0.0354
16:45 7.66 29.8 KOH 0.8100 0.1289 0.0814
16:55 7.84 29.9 KOH 0.7983 0.1795 0.0931
17:10* 7.98 30.0 KOH 0.8638 0.0864 0.0276
17:30* 7.2 29.9 HCI 0.8526 n=1 0.0388

*recording at 17:10 only included three cells

**recording 17:30 only included one cell

Ratios do seem to stay fairly stable in the 7.0-7.4 range, which is good.
They start looking pretty strange, though, outside of this. Superficially

it appears that acidic pH reduces ratios and basic pH increase ratios, but at
7.66 and higher this rule seems to break down.

some additional handwritten notes...
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Topic: SBFI Con9
Keywords: SBFI AM, chick embryo, spinal cord

Summary: We dissected out an E10 spinal cord, sliced rostral half, incubated
with 15mM SBFI AM for three hours. Moved to optical rig and washed out
excess dye for one hour. Measured fluorescence of several cells in ventral
horn, then perfused in calibration solutions with sodium concentrations
ranging from 155mM (physiological extracellular concentration) to OmM.
Membrane was perforated using ionophores and active sodium pumps inactivated

prior to calibration. Assessment of "normal" sodium concentrations will be
conducted by comparing fluorescence ratio to calibrated ratios &
concentrations. This analysis will be performed post-hoc using Imaged to

define motoneuronal regions-of-interest and measure average fluorescent, and
Matlab to compute ratios.

intensifier gain: 0.977
video gain: 0.808

Real Time Video Time [Na+] pH temp (°C) details

14:17 0:00-0:15 Tyrode's 7.11°? 23.12 bath not on

14:32 0:15-0:32 " 7.15 29.8 bath turned
on!

14:37 0:32-0:47 " 7.15 30.0

Perfuse in 155mM Na+ w/o drugs at 14:43; reaches bath at 14:45.

no drugs,
14:50 0:47-1:06 155mM 7.006 29.1 Smin
15:00 1:06-1:21 |" ? ? no drugs,
15min
Add 0.5mM ouabain, 3uM gramicidin, 10uM monesin at 15:04.
15:14 1:21-1:37 |155mM 7.03 29.1 10min
15:39 1:37-1:54 |" 7.04 29.0 25min
15:54 1:54-2:08 |" 7.04 29.4 40min
16:09 2:08=2:27 |" 7.06 29.4 55min
16:24 0:00-0:12 |" ? ? 70min

Perfuse in 120mM Na+ solution at 16:26; reaches bath 16:28.

16:33 0:12-0:26 |120mM 7.09 30.1 5min
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16:38 0:26-0:41 |" 7.10 30.9 10min

16:43 0:41-1:00 7.11 30.8 15min

Perfuse in 90mM Na+ solution at 16:45; reaches bath at 16:50.

16:55 1:00-1:16 |90mM 7.25 30.6 5min
17:00 1:16-1:32 |" 7.29 30.06 10min
17:05 1:32-1:47 |" ? ? 15min

Perfuse in 60mM Na+ solution at 17:07; reaches bath at 17:09.

17:14 1:47-2:05 |60mM 7.13 30.6 5min
17:19 2:05-2:22 |" 7.13 30.7 10min
17:24 2:22-2:35 |" 7.13 30.7 15min

Perfuse in 30mM Na+ solution at 17:29; reaches bath at 17:31.

17:46 2:35-2:57 |30mM 7.13 30.6 15min

17:51 2:57-3:19 |" 7.15 ? 20min

Perfuse in OmM Na+ solution at 17:58; reaches bath at 18:00.

18:05 3:19-3:32 |0mM 7.40 30.3 5min
18:10 3:32-3:49 |" 7.30 29.9 10min
18:15 3:49-4:08 |" 7.32 30.1 15min
18:20 4:08-4:25 |" ? ? 20min

NOTE: The 155mM Na+ solution had dropped to a pH of 6.88 even without
bubbling (it was bubbling in the other room during perfusion of other
calibration solutions). I added 10 drops of 0.1M KOH to increase pH. (In
the mean time, I kept perfusing the bubbled ONa solution and took an extra
reading at 20min) .

Perfuse in 155mM Na+ solution at 18:22; reaches bath at 18:24.

18:29 4:25-4:37 |" 7.13 30.9 5min

18:39 4:37-4:50 |" 7.20 31.0 15min

18:49 4:50-5:06 |" 7.21 31.0 25min
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Topic: SBFI Con9 Analysis
Keywords: SBFI AM, chick embryo, spinal cord

Introduction

The following analyses pertain to the following experiment:

2010.06.24 SBFI Con9 Experimental Notes

Regions of Interest

I defined ROIs around two cells that remained visible throughout the
experiment. Some examples are below.

I also made some new macros in Imaged to streamline the process for batch
operations. I have listed and described their functions below:

Macro Name Task Performed

Inputs a directory containing *.mov files. Creates an average
of the first 60 frames for each movie, adjusts the minimum

mov2tif , . .
intensity to cover full dynamic range, and re-saves as a
*.tif file in a designated directory.
Inputs directories for averaged images and corresponding
ROIs. Measures min/max/mean intensity for each ROI/image
batchROImeasure v in/max/ * Lty /imag

combination and tags by ROI area. Saves information as *.txt
files in a designated directory.

Computing Ratios

I have written a Matlab script called ratio_calc that performs the following
tasks:

* reads a folder of ImagedJ-generated *.txt files containing measurements
of area, mean, min, and max intensities for each ROI (different files
in the folder represent different time/concentration conditions)

e performs sorting and background subtraction for mean intensities for
each condition, and calculates the appropriate fluorescence ratios

* saves the following information into a data structure called data:

o headings- original file names with condition information (e.g.
ONa_ 10min_340)

o 0orig340- original mean emitted fluorescence when excited at
340nm

o 0orig380- original mean emitted fluorescence when excited at
380nm

o ratio- contains processed fluorescence ratios

° times- contains time of fluorescence measurement

e plots fluorescence ratios by time of measurement, labeling different
conditions


http://docs.google.com/View?docid=dcmrh58h_177n3w9dg7
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Topic: SBFI Lid5 Analysis
Keywords: SBFI AM, chick embryo, spinal cord, lidocaine

I defined ROIs about two cells for the duration of this recording, computing
average intensities in Imaged, and used Matlab for additional computation and
plotting. Results of calibration data are shown below:

lid5: retrograde label with SBFI
1 T T | T

+ gramicidin + monensin + ouabain

0-9 — - B .
Tyrode's 155mM Na 120mM  90mM 60mM 30mM 0 Na 155mM

06} o oL ‘ e

Bl

05 . . . . o . . L o . . . s RN ..._ e

03[ : Pl B

02+ . . o - o . P

0 | | | I 1 |
0 50 100 150 200 250 300

time (minutes)
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Topic: SBFI ConlO
Keywords: SBFI, chick embryo, spinal cord

Summary: With previous retrograde label experiments, we have always had
difficulty with loss of signal over the course of the experiment. We do not
know if this is due to post-slice leakage, bleaching, irreversible effects of
different solutions (e.g. drugs, [Na]). Soooooo, we're going to test how
signal changes over time and after adding drugs only using the low-Cl
solution with Na

Through Ventral White Matter
intensifier = 1.01ish?
video gain = 0.808

Real Time (Video Time| [Na+] PH temp (°C) |details

?? 0:12-0:28 |Tyrode's ? 26.5

Transverse Slices

We looked at two transverse slices. One have three faintly labeled cells.
The other had a totally bomber cell with processes and all. We decided to
do the experiment on the slice w/ three cells, but take before & after images

of the pretty one.

These were all conducted using the 155mM calibration solution.

Single Cell Slice

Real tem .

T:;e Video Time |pH (°C$ details
intensifier @ 1.01ish

12:2?2 |0:37-0:52 2222|2227 (probably too high... we re-
did this)
focusing in at out at 340,

$ 7?7 :52-1:1 P07 el ars . .
12 0:5 0 gain at ~1.01lish
12:2? [1:10-2:04 |?222 |2222 intensifier € .997 (Just

barely reddish @ 380)

intensifier @ .997
15:55|3:49-4:01 7.16 272727 this time it is way less
bright... weird!
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0.5mM OUABAIN, xx uM
16:15 |4:01-4:18 7.12 |27.1 MONENSIN, xx uM GRAMICIDIN at
16:05
17:52 |5:44-6:00 717 l27.1 this is 113min after adding
drugs, but
17:54 |—- started perfusing in ONa
17:55 |-~ reaches bath
17:58 |—- 6. 87 |24.5 due to low pH, we are adding
1KOH
18:02 |-- 7.09 (24.7
18:11 |10:45-10:54|7.06 |25.7
Three-Cell Slice
Real . . temp .
Time Video Time |pH (°C) details
12:55|2:07-2:16 7.18 272727 Omin intensifier @ 1.068
13:25|2:17-2:29 7.27 |?22727 30min
13:55 |2:29-2:46 7.29 [27.1 60min,
90min, +++++++++before this
14:25 |2:46-3:05 7.14 |26.9 recording, added some more
saline to the perfusion bath.
14:55 |3:05-3:20 7.15 (27.2 120 min
15:25 |3:20-3:35 7.16 [26.8 150 min
15:55 |3:35-3:49 7.16 (27.2 180 min
ADDED 0.5mM OUABAIN, 10uM
MONENSIN, 3uM GRAMICIDIN at
16:19 |4:18-4:31 [7.12 [27.1 16:05
this is 14min after adding
drugs
16:49 |4:50-5:04 [7.14 |27.2 this 1s 44min after adding
drugs
this is 74min after adding
17:19 |5:10-5:25 7.15 |27.1 drugs
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(5:04-5:10 are accidentally at
380nm)

17:49 |5:25-5:44 7.17 |27.1

this is 104min after adding
drugs

18:17 |10:55-11:05|7.06 [26.5 regular reading, 0ONa
18:18 |11:05-14:05|7.06 |26.5 bleaching at 340nm
18:21 |14:05-17:05|7.06 |26.5 bleaching at 380nm
18:24 |17:15-17:25|7.06 |26.6

Chronological Log

Real Time |Video Time|details

drugs at 4:05

white matter... right LS2. 340/380. 00:12-00:28... intensifier ~1.01ish?
super good cell

00:37-00:52... 340/380... intensifier gain was adjusted here at 340 so
probably saturating out at 380... we can verify this later but we'll repeat
this again (intensifier at ~1.01ish?

00:52-1:10.... focusing in an out at 340; ~1.01lish?

intensifier changed to .997 (just barely reddish @ 380)

1:10-2:04... 340/380

three pseudo-good cells

intensifier changed to 1.0--
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2:07-2:16
12:55
pH=7.18
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Topic: SBFI Con6 (Re-analyzed)
Keywords: sodium imaging, embryonic chick, spinal cord, motoneurons

Introduction

I am re-analyzing a previous experiment to determine how background
subtraction effects the calibrated ratios.

Example

Below are the four cells used for analysis and the five different background
subtraction regions. The same ROIs and BGs were used for all images, but
only the ONa 10min 340nm is shown here as an example.

ann AVG_ONa_10min_340.tif (300%)
7 20x480 pixels; 8-bit; 335K
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Aanon AVG_ONa_10min_340.tif (300%)
20480 pixels; 8-bit; 338K

Calibration Curves

Below are the different calibration curves for different background
subtraction regions. (Pre-subtraction fluorescence is the same for all).
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SBFI con6 (reanalyzed)
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Topic: SBFI Conll
Keywords: SBFI, chick embryo, spinal cord

Description: This is the first experiment with new Warner perfusion system
for quickly switching between calibration solutions. Because of the low
number of cells, we decided to conduct the experiment through the white
matter. The general experimental plan is as follows:

A. Tyrode's: check at two times points 10min apart

B. low Cl, 155mM Na, w/ drugs: check at 15min and 30min after solution
reaches bath

C. low Cl, 90mM Na, w/ drugs: check at 15min after solution reaches bath
D. low Cl, 30mM Na, w/ drugs: check at 15min after solution reaches bath
E. low Cl, OmM Na, w/ drugs: check at 15min after solution reaches bath
F. low Cl, 155mM Na, w/ drugs: check at 10min after solution reaches bath
G. low Cl, 90mM Na, w/ drugs: check at 10min after solution reaches bath
H. low Cl, 30mM Na, w/ drugs: check at 10min after solution reaches bath
I. low Cl, OmM Na, w/ drugs: check at 10min after solution reaches bath

intensifier gain: 1.000
video gain: 0.808

Three cells visible (upper right quadrant in chosen field-of-view).

Real temp

Time Video Time [Na+] pH (°C) details

11:45 0:00-0:15 Tyrode's |[-- 27.2 no drugs

11:48 - Tyrode's |7.2 - pH check: Tyrode's

11:48 - 155mM 7.08 - pH check: 155Na

11:55 0:26-0:36 Tyrode's |—- 26.9 no drugs
155Na_ 15min

12:16 0:57-1:16 155mM —-— 27.4 0.1lmM ouabain, 3uM
gramicidin, 10uM monensin

12:26 -= 155mM 6.98 - pH check: 155Na

12:26 -= 90mM 7.1 -= pH check: 90Na

155Na_30min
12:31 1:26-1:306 155mM - 26.7 0.1mM ouabain, 3uM
gramicidin, 10uM monensin

12:47 -= 90mM 7.01 -= pH check: 90Na

12:47 - 30mM 7.13 - pH check: 30Na
90Na_ 15min

12:49 1:45-1:59 90mM -= 27.0 0.1mM ouabain, 3uM
gramicidin, 10uM monensin
30Na_15min
0.1mM ouabain, 3uM

13:08 2:06-2:16 30mM 7.08 26.9 gramicidin, 10uM monensin

+ pH check
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note: there was a fairly
slow flow rate on this one

13:27 2:28-2:42 OmM

ONa_15min
0.1mM ouabain, 3uM
gramicidin, 10uM monensin

13:33 -- OmM

7.04

pH check: OmM

13:33 --

155mM 7.05

pH check: 155mM

13:40 2:57-3:13

155mM --

155Na_ 10min
0.1mM ouabain, 3uM
gramicidin, 10uM monensin

13:52 -- 90mM 7.02

pH check: 90mM

13:53 3:30-3:42 90mM -=

27.

90Na_ 10min
0.1mM ouabain, 3uM
gramicidin, 10uM monensin

14:05 -= 30mM 7.08

pH check: 30mM

14:06 3:50-4:01

30mM -=

27.

30Na_10min
0.1mM ouabain, 3uM
gramicidin, 10uM monensin

14:18 4:10-4:22 OmM

27.

ONa_ 10min
0.1mM ouabain, 3uM
gramicidin, 10uM monensin

14:31 4:30-4:50

155mM --

27.

155Na_10min_end
0.1mM ouabain, 3uM
gramicidin, 10uM monensin

Additional Notes

* be sure to run some solution through lines BEFORE experiment so that

when switching there is not too large of an air pocket...
cause flow to stall otherwise

this will

* there were bubbles that entered the influx line in switching between
so flow rate went down significantly
* the experiment did not seem to work

Tyrode's & 155Na...

* pH test at end...

o in 90Na bath: 7.04

° in chamber:

7.68=-T7.77
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