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Select a tree 𝑆! ∈ 𝒯! for each patient 𝑖,

Assign each patient 𝑖 to a cluster 𝜎 𝑖 ∈ [𝑘],

Construct consensus tree 𝑅" for each cluster 𝑗,

Such that the sum of distances
from each selected tree 

to the corresponding consensus tree 
is minimized. 

!""#$%&%&



:'4&+(,-)7%(,&'#()+,,#%(&4)7#.)"+.1'(2)
6%&+&'#()4-&4)+(;)&.--)4'<-4

.'!""#$%&%&



=!*>/?)@%66+.1)#7).-4%$&4

!"#$%&''()*#+,&$)-../)0* 1!"#$),2")")#&$3452+%)5+)6178/)"%$)9#+9+'&$)
:#"$2&%5)$&'4&%5);&3#2'524)<=.8*)>25;)?+$&@)'&@&452+%)5+)3'&)2%)9#"4524&A))

8$$#&''&')9#2+#)@2?25"52+%'()<=.8*)"@@+>')B+#)$2BB&#&%5)9"52&%5)'3C5D9&'E)
$2BB&#&%5)?35"52+%)'&5'E)'4"@&')5+)@"#:&#)'&5')+B)?35"52+%'E)"%$)2%4@3$&')")F*)
'3C#+352%&)5+);"%$@&)?35"52+%)4@3'5&#'A)

=?92#24"@)9&#B+#?"%4&()<=.8*)+359&#B+#?')&G2'52%:)?&5;+$')+%)!"#$%&'()
$"5")>;&#&)5;&#&)"#&)$2BB&#&%5)3%$&#@D2%:)'3C5D9&')"%$)#&'+@,&')"?C2:325D)
B+#)9"52&%5)9;D@+:&%2&')+%)*"+%+,"-&%$"5"A)))

.(!""#$%&%&



@'6%$+&'#()5.#,-;%.-)+$$#A4)5+&'-(&)4%8&15-4

.)!""#$%&%&

:;;"&$<('(%+",$537*+(&"$%,+*%2(,"
)*'*5(+('$=(&"./"-03'"4*'$*.7(,!

I%/J%1.)"K/+(%"3#/((%3/$/#)L%M%/#%DB

I%/J%1.)"K/+(%'+%N"K*+)%)#**(L%M,%O,%/#%DB

I%/J%34.()*#(%'+%@#/.+9%)#.)$L%D%)/%M

I%/J%N"K*+)(%'+%3/$/#)L%MC%/#%DCC

!"#$%&'()$*"+),"-.#/)0'12/.*3#4)

5%#2/*10/)0'12/.*)0%#2.#212)/*..)6()123#4)7*89.*
2.:1.#0.)%#)*"#$%&)2162./)%9)&1/"-%#2

;.#.*"/.),"-.#/)/*..2)6()23&1'"-#4)61'<)
2.:1.#03#4).=,.*3&.#/)2..$.$)6()0%#2.#212)/*..



=!*>/)'65.#"-4)5-.7#.6+(,-B)-45-,'+$$1)A'&0)
6+(1)5+&'-(&)4%8&15-4B)#()4'6%$+&-;);+&+

.*

1 2 3 4 5
simulated numberk! of clusters

0.0

0.2

0.4

0.6

0.8

1.0

fr
ac

tio
n

of
co

rr
ec

tly
se

le
ct

ed
tr

ee
s all model conditions

REVOLVER
RECAP-r50
HINTRA

!""#$%&%&

!"#$%&#'())&'$#*+$,&-$#$)&&#"&.&'$&/0



=!*>/)'65.#"-4)5-.7#.6+(,-B)-45-,'+$$1)A'&0)
6+(1)5+&'-(&)4%8&15-4B)#()4'6%$+&-;);+&+

.+

1 2 3 4 5
simulated number k§ of clusters

0.0

0.2

0.4

0.6

0.8

1.0

fr
ac

ti
on

of
co

rr
ec

tl
y

se
le

ct
ed

tr
ee

s

all model conditions

REVOLVER

RECAP-r50

HINTRA

1 2 3 4 5
simulated numberk§ of clusters

0.0

0.2

0.4

0.6

0.8

1.0

cl
us

te
rin

g
re

ca
ll

all model conditions

REVOLVER
RECAP-r50

!""#$%&%&

!"#$%&#'())&'$#*+1&-$#$)&&#"&.&'$&/0 !"#$%&#*+$,&-$#'.2"$&),-3#'())&'$0



=!*>/)7'(;4),$%4&-.4)'()8.-+4&),+(,-.),#0#.&

.,

TP53

PTEN

6

KMT2C

3

GATA3

3

PIK3CA

11

ESR1

3

GL

11

TP53

MAP3K1

PIK3CA

GL

TP53

MAP3K1

PIK3CA

GL

!"##$%

2 4 6 8 10 12 14
0

50

100

150

200

no
rm

.
di

st
an

ce
p

er
cl

us
te

r

*

cluster
1
2
3

4
5
6

7
8
9

10
11
12

13
14
15

2 4 6 8 10 12 14
#clusters k

0

200

400

600

800

1000

1200

1400

#t
re

es
p

er
cl

us
te

r

&' ((())*+
,-./0 !"##

!"#$%&'&()*+,-.+/0-1!)!2234%5"546)
+78889:,;

12-3#-3/3$4"5.6$)
&' (((78*9

:/0./0$!"##$%

!"##$)

!"#$%&' ()*)+,'

(a)

(b)

(c)

(d)

TP53

PIK3CA

GL

TP53

MAP3K1

PIK3CA

GL

Raw data from [Razavi et al., 2018] !""#$%&%&

! HE6HI)9"J&%5')>25;)70K')2%)
4+9D)%&35#"@)#&:2+%'

! H)5+)LE66M)5#&&')9&#)9"J&%5)
4"@43@"5&$)3'2%:)7*<N.=)

! <&'5#245&$)5+)O)?35"J+%'E)
+443##2%:)2%)PHQQ)9"J&%5'

! R$&%JS&$)O)4@3'5&#')>25;)II)
5+)TQQ)9"J&%5')2%)&"4;



RECAP resolves ambiguity for patient P-0004859
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RECAP recovers known cancer subtype based 
on evolutionary trajectories
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