ICGC-IntOGen (b = 66) COSMIC-IntOGen (b = 351) CHANG-IntOGen (b = 316) Q-Q Plot of ICGC-IntOGen Q-Q Plot of COSMIC-IntOGen Q-Q Plot of CHANG-IntOGen

o B
——  Observation ——  Observation ——  Observation (b=66,d=1) ] b=351d=7) 27] b=316,d=6)
— aevror J— —
N Pareto PDF Pareto PDF Pareto PDF z
: m : )
T T T T T 1 T T T T 1 T T T T 1 ST T T T 1 ST T T T 1 S o T T T 1
ICGC-DoCM (b =82) COSMIC-DoCM (b = 463) CHANG-DoCM (b = 381) Q-Q Plot of ICGC-DoCM Q-Q Plot of COSMIC-DoCM Q-Q Plot of CHANG-DoCM
o = — Govror
7 1 : El
) BRAF VEOOE| BRAF V600E : °
- A
1CGCBailey (b =59) COSMICBailey (b= 309) CHANG-Baley (b= 259) Q- Plot of ICGC—Bailey Q- Plot of COSMIC-Bailey Q-0 Plot of CHANG-Bailey
: — Oserstion 7 —— Oertion B — Observaon ©=55.0=1 R 37 w=2wasy
| Pareto PDF Pareto PDF Pareto PDF
. A o H H
Ze] £ sl i ]
BRAF V600E BRAF V600E ° °
T T T T 1 T T T T 1 cor T T T 1 o T T T 1 o T T T 1

Tail Index (Bootstrap Distributions)

ICGC—IntOG: Frechet Plot of ICGC-IntOGen Frechet Plot of COSMIC-IntOGen Frechet Plot of CHANG-IntOGen
~IntOGen
©=66) o oy b=351) o 1 (b=316) B
o
o
ICGC-DoCM - - 8 g
COSMIC-IntOGen « o
] 0
COSMIC-DoCM = R*=09734 - R*=09821
J= L0487 x4 87847 963 x+7.9760
T T
P -
CHANG-IntOGen IMET) ToMFT) InMFT)
Frechet Plot of ICGC-DoCM Frechet Plot of COSMIC-DoCM Frechet Plot of CHANG-DoCM
©-8) o _b=iey o o (b=381) o
CHANG-DoCM - o
T T T T T ] 3 E H
0 2 4 6 8 10 i i :
Tail Index = “
Tail Index (Bootstrap Confidence Intervals) N = R =09840
- 0857 x+8.6934
o _ T T T T 1 T T T T 1
= W COSMIC-IntOGen [l CHANG-IntOGen Y EY El - ) o % 1 % s
SMIC-DoCM [l CHANG-DoCM In(MF4T) In(MFaT) In(MFaT)
Frechet Plot of ICY Frechet Plot of COSMIC-Bailey Frechet Plot of CHANG-Bailey
] (b=309) ° 7 =259 o
b [
P .
5
3
E o
E -
- 0993
7 0407 x + 8.6153
r T 1 T T J
5 E s - -
MFT) ToMFT) InOMFT)

T T T T 1
Student Percentile BCa

Normal Basic

Confidence Interval Methods

S2 Fig. Exploratory plots on cancer driver mutation MFaTs in the total-tumor analysis with
position-based filtering.



In these figures, symbols such as "ICGC-DoCM'" are similar to Fig 2. However, the symbol
“IntOgen,"' for example, denotes a driver-site definition (i.e., position-based filtering)(for details,
see Materials and Methods).

(A) Density plot of MFaTs. The colored solid line is the probability density of observations, the
black solid line is the probability density function (PDF) of GEV, and the dotted lines are the PDFs
of the GPD and Pareto distributions. For each plot, a gene symbol and an amino acid substitution
of a mutation with the highest MFaT value is shown in a box. Disagreement between the
observed and theoretical densities in the case of ICGC-Bailey is likely due to the lack of data
points (b = 55).

(B) Q-Q plot of MFaTs. Here, "b' denotes the number of genomic sites of beneficial mutations
considered, and "d'' denotes the parameter for normalization in the Q-Q plot. The straight line
has the equation y = x. In the Q-Q plot, each pair of an observation and a theoretical value
corresponds to the respective points.

(C) Bootstrap distributions of the tail index. The white point indicates the median of the
distribution. The black square shows the first and the third quantiles. We excluded the cases of
the Bailey position-based filtering from the process due to their lack of data points.

(D) Bootstrap confidence intervals. The dotted line shows the value that is in range of all
confidence interval cases. Cases with the ICGC mutation frequency data and Bailey position-
based filtering were omitted from the calculation.

(E) Fréchet plot. The R2 values and the equation for the linear regression lines are shown. The
symbol "b'" is defined as in (B).



