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The setting :
m We have acertain number of mutations of interest for every
patient.

m Every mutation has MAF measurements coming from different
templates (usually 2 or 4 templates)

m For every mutation and template we have several MAF
measurements corresponding to the number of wells observed.

m Number of wells for every mutation and template is 95
(digital).
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General principles of the method :

[ For every mutation and template, score every well according
to the observed MAF for that well.

| For every mutation and template, combine the wells scoresin
order to get a score specific to every mutation and every
template.

Combine the scores of all the mutations and templates to get a
final score for the patient corresponding to the reported
specificity.
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Scoring a single well for a fixed mutation and
template
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This scoring is based on 2 evaluations :

= How unlikely is the MAF measurement with respectto the
control distribution.

m Given an estimation of the Genome Equivalence number(GE),
and assuming that we started with-! rggtants, decide if the
I\/]IAF observed is plausible or too low for aninitial signal of

gE.
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For the first evaluation:

m Welearn the control (Null) distribution of the corresponding
mutation from the control ("NL763”) templates.

m This distribution is modeled by amixture of apoint massat 0
corresponding to the event of observing MAF= Oanda
continuous density modeling the positive MAFs.
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m In general, the higher the mutation’s background, the lower is
the weight of the point mass at 0 and the heavier are the tails of
the continuous density part.

m Important remark: If wedon’t observe an MAF > Ofor a
particular mutation in the control templates, we do not put
100% of the masson 0 in our corresponding control
distribution. We still have acontinuous part.

m The reasonis the following: The estimated control distribution
is amix between adistribution using only the mutation specific
MAFs of the controls and aglobal null using all mutations
MAFs of the control templates.

m The more we observe MAFs under controls for the particular
mutation the less weight we put on the global distribution and
vice versa.
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Figure: Example of continuous density part of the control distribution of a
high background mutation. The right tails are heavy. The weight of the
point massat 0 (not represented here) is 0.92
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Figure: Example of continuous density part of the control distribution of a
low background mutation. The right tails are not heavy. The weight of the
point massat 0 (not represented here) is 0.99
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Figure: Example of continuous density part of the control distribution of a
mutation where we did not observe any positive MAF under controls.
Therefore, this density is nothing but the global null density. The right
tails are heavier than the low background example but the weight of the
point massat O (not represented here) is 0.9985
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m Oncewe have the control distribution for every mutation, we set
a’tolerance level” p, that is 0.05,0.1 or 0.2. We compute the p-
value of the observed MAF and correct it by the number of
wells tested (multiply).

m We compute a preliminary score in the following way: if the
corrected p-value is lower than the tolerance level, then the
scoreis the the logarithm of the p-value. Otherwise, the score is
0. The lower is the score, the more significant.
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m Example: Suppose that you observe awell with MAF= 0.01
where the mutation is the high background mutation
illustrated previously and wesetp= 0.2. The corrected
p-value is 0.013 which is lower than 0.2. Therefore, the
preliminary well scoreis log(0.013) = -4.3428.

m Suppose now that you observe awell with MAF = 0.002
where the mutation is the high background mutation
illustrated previously and wesetp= 0.2. The corrected p-
value is 0.24 which is higher than 0.2. Therefore, the
preliminary well scoreis 0.
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Second evaluation:
m Wewant to assesswhether or not the observed MAF is
plausible for aninitial signal of—‘GE

m Forthis, we usethe "spike-in” experiments to learn the control
distribution of the MAF sin the situation where we start with 1
mutant among a number of Genome equivalence GE.

= Wethen setathreshold t defined by:

1
P(MAF < t|MAF < —_) = 0.005.
( | on)
m These thresholds are the same across all mutations and
patients.

= The final score of asingle well is then O if the corresponding
MAF is lower than this threshold and equal to the preliminary
score otherwise. This finalizes describing scoring a single well !
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Table: Example of GEsand corresponding thresholds.

GEs | Thresholds
100 0.00147
200 0.00069
300 0.00044
400 0.00033
500 0.00024
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Scoring a particular mutation in a particular
template
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m Now that we have a score for every well, we take the scoresof all
wells corresponding to the mutation and particular template of
interest and sum them.

m To assesshow significant is that sum: We compute the sums
using the same procedure but for all mutations in the test
templates (The "PLS” templates) that are not in the list of
mutations wewant to assess. The idea is that these give a
conservative control distribution .

m The rank of our sum among these sums divided by the total
number of mutations observed is the p-value and the score of
the mutation for that particular template
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m For example, if for amutation and template of interest, we
observe 5 wells with MAF > 0 scored respectively
-1, 0, -1.5, -2, 0. Then summing these scores gives —4.5.
m Assume now that we have 270 "control” mutations from the
PLS templates and that only one value is lower that —4.5.
The corresponding p-value of the mutation for that template
would be!5,0.0037.
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Scoring the patient




Now, we have a score for every mutation of interest and every
template. For example assume we are assessing 2 mutations in 4
different templates:

—__Template | o) 557 | pLso1A | PLSOZ | PLSO2A
Mutation

Mutationl P11 P12 D13 D14

Mutation 2 P21 D22 D23 D24

m The final scoreis ,-2:1 ;‘:1 -2 log(pjj ). We compare that
sumto adistribution of x2(16) (in general the degrees of
freedom are number of templates times number of mutations
assessedtimes 2) to generate afinal p-value. One minus that p-
value is the reported specificity of the patient !
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