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Final Report

My objective was to extract information from fishing data and develop scripts modifiable/useful for future data.  I looked at durations and amplitudes of events, removal of transients, detection of terminal events, and patterns in enzyme vs. DNA events.  The result was three scripts to analyze fishing data, which have only been used for files 28 and 29.  Workspaces saved as X29.mat and X28.mat contain all the current and voltage signals separated into different variables for different molecules.  Below I describe the most important three scripts I worked on.
Rm_trans2

- The end result of this script is two arrays that define all the amplitudes and durations of events.
- All input that is needed is raw data: variables in the workspace should define voltage and amplitude vectors.

- The logic of the script depends on indexing from the voltage reversals, so it attempts to determine which changes in voltage are actually legitimate events.  The code looks for the holding voltage when the primers bind to the ssDNA to know to ignore what might look like an event before it.
- When amplitudes are calculated, the first x msec of events are ignored (I’ve been removing 5ms to account for transients.  This time should be changed/adjusted for events of different durations so that the entire spike can be removed for longer events, but shorter events aren’t weighted incorrectly.
Figure 1 shows the removal of the first 5msec of an event; the dashed red line shows the start of the event used for calculating the dwell time and the x/solid red line shows what is used for the calculation of the mean amplitude.  Figure 2 is an event plot displaying the effect of including and excluding transients from calculations of event amplitudes.  Event plots that are corrected for transients show that amplitudes for short events are clustered between 14.5 and  15.5 pA.  Events of longer dwell times are generally between 16.5 and 16.2 pA and show a decreasing trend as dwell time increases.  To determine if the downward trend is caused by effects of the transients that have not decayed by 5ms, I removed a larger portion of each event. (voltage was 150 mV.)  In figures 3 and 4, you can see a change in a some of the shorter enzyme events when data from the first 20msec, instead of 5msec, was removed for amplitude calculation (a couple of the very short enzyme events were probably dominated by the terminal step).
Figure 1-2.
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Figure 3-4.
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Summarize_events (runs rm_trans2 at the beginning)
- The main result of this script is to make a plot that characterizes each event by dwell time and terminal event (Figure 5).  As stated in the legend, an x represents a terminal step with mean <15.25pA (true positive) and an o represents no terminal step (false positive).  Squares and diamonds represent DNA events with the same value applied as a threshold, however this may not be applicable because there are no terminal steps.
- Terminal events are diagnosed by a couple methods: a normal mean of the end of the event and the new exponential mean.  The matrix after_detection, which is printed in the command window, gives the average of the last .5ms, the true/false determination of a false detect depending on this mean, and the true/false determination depending on the exponential mean (columns 1-3, respectively).  In general, the exponential mean works well.  I started looking for any trends in where mistakes happen, but didn’t get anywhere.

The diagnosis of a terminal step by the mean of the last .5ms seems to be very accurate, besides a few boarder-line cases that I couldn’t decide, it always matched up with my visual interpretation.  
I have never seen a long (enzyme) event that has no terminal step followed right after by a short (DNA) event.

- Streaks of enzyme events are calculated at the end of this script.  All events without terminal events are ignored (i.e. they aren’t counted in a streak).  The number of times that x events are seen in row is reported as a fraction of possible streaks based on the total number of events.  The output for the molecule that had the most events is:

occurrences of 2 enzyme events in a row: 63/137

occurrences of 3 enzyme events in a row: 54/136

occurrences of 4 enzyme events in a row: 46/135

occurrences of 5 enzyme events in a row: 39/134

occurrences of 6 enzyme events in a row: 32/133 

Figure 5.
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Terminal_event_hist

- The purpose is to combine data from multiple molecules and compile it all into histograms.  This basically just loops through data and saves information.   (Make sure to comment the first bunch of lines at the beginning of summarize_events when running terminal_event_hist.)

Figure 6 shows the distribution of dwell times with the yellow overlay of the fraction of events with amplitudes > 16.  Only events with terminal steps and DNA events are included in this plot.  Long events all have high amplitudes and short events have low amplitudes as predicted by the presence/absence of Klenow.

Figure 7 shows the dwell times for all events (263) and the yellow overlay is events with a terminal step.

Figure 6.
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General statistics from all the events I looked at:

Total time(sec): 219.339400  (this is only time of the events counted

and the fishing time inbetween, so add 8*20 to get 379 sec)

Molecules: 8

Events: 263

False Detects: 74

Percent Correct Detections: 71.863118

Fish Time(msec): 521.034525

Enzyme events in a row / possible opportunities:

2 in a row: 122/255

3 in a row: 97/247

4 in a row: 77/239

5 in a row: 61/231

6 in a row: 47/223

