Supplementary Data 1, Zhu et al. 2018

Supplementary Data 1 | TFs’ binding specificities in NCAP-SELEX and HT-SELEX libraries. The
phylogenetic tree was generated based on the amino acid sequences of the TF DBDs. The primary motifs were
curated for ligl47 NCAP-SELEX and HT-SELEX libraries with manually curated seeds (see Method for
details). As a nucleosome wraps 147 bp DNA, we expect no flanking free DNA presents in the lig147
NCAP-SELEX. Motif matching results for each TF’s cycle 4 and cycle O libraries were illustrated. The
published motifs were from our previous curations'?.

In the absence of nucleosome, some TFs still show a biased distribution of motif match towards one
end or both ends of the ligand. This bias potentially originates from the fixed adaptors of the SELEX ligand.
The 10 bp periodic preference for some TFs in HI-SELEX (e.g. ETS factors) likely emerge from quenching of
the vibrational modes of DNA3. The asymmetry of the ligand due to the fixed linker sequences most likely
results in this pattern occurring at specific positions of the ligand. Such pattern of ETS is less obvious in
NCAP-SELEX because nucleosome decreased the overall binding.

1. Yin, Y. et al. Impact of cytosine methylation on DNA binding specificities of human transcription
factors. Science 356, eaaj2239 (2017).

2. Jolma, A. et al. DNA-binding specificities of human transcription factors. Cell 152, 327-339 (2013).

3. Kim, S. et al. Probing Allostery Through DNA. Science 339, 816-819 (2013).
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i

o
0

LEFAATTAR

i

NCAP, NYAATTAN

L SCAATTAS

page 8

Motif match (HT)

[T
.  BACASSTGTE

1

MI TERERRIN

|

HT, RKATCRNNYGATMY

o SIATCATRICATAS

HT, WACAYRTGTW

 PACAZTCTE

HT, WACAYRTGTW

HT, NRMGRMKYCTTG

;, SLAGREFGFCTTE

HT, YWRGTWACYWR

, SLECTANCTRS

HT, YTRAYYWRRTYAR

o STRAZIXAATEAZ

HT, SCACTTAN

 SCAGTZAS

HT, AAYTAATTAA

LA2ETAATTAS

HT, WWWYTAATTAA

, 85ETAATTAG

HT, NYAATTAN

L SCRATIAS

HT, NYAATTAN

LETAATTAS

HT, CYAATTAG

JESAATIAZ

HT, ACYAATTA

LESFAATIA

HT, CGATAATCG

L TERTAALSR

HT, NCAATTAN

LSCAATTAS

HT, NCAATTAN

LSGAATTAS

HT, NYAATTAN

LECAATTAR

HT, NYAATTAN

 SFAATTAS

HT, NYAATTAN

LECAATTAX

HT, NYAATTAN

LEFAATTAZ

Published motif
Ref, NSRTATCRYN

REETATCLRE:

Ref, NACAYGNNNNNNCRTGTN

TACATAALBR TS

Ref, NCRTGTNNNACAYGN

ERATCTAIACALES

Ref, NAAGRCGTCTTN

SAAGRCCTCAIS

Ref, NCTAGTTAN

&CTAGTIAZ

Ref, TRAYNTAATCA

TAAZEIAATCA

Ref, SCACTTAN

SCAKTIAZ

Ref, NWWYTAATTAN

GALITAATTAS

Ref, YTAATTAN

ITAATTAS

Ref, NYAATTAN

LAATTAZ

Ref, NYAATTAN

SIAATTAS

Ref, NYAATTAN

SFAATTIAS

Ref, NYAATTAN

STAATTAS

Ref, CGATTATCG

CSATTAZCG

Ref, NCAATTAN

SCAATTAS

Ref, NCAATTAN

SEAATTAS

Ref, NYAATTAN

SCAATTAZ

Ref, NYAATTAN

SFAATTAZ

Ref, NYAATTAN

SFAATTAZ

Ref, NYAATTAN

SIAATTAZ



Homeodomain

NANOG

BARHL1

——NKX2-3

—NKX2-4

——HMX1

—NKX6-2

——TLX2

—LBX2

——HOXB7

HOXD3

—HOXD4
H[HOXAZ
PDX1

—MNX1

——GSX1

—GSX2

CDX1

HOXD12

HOXB13

—HOXC11

E-MI diagonal

NCAP |
HT I

1 96

NCAP
HT

96

NCAP
HT
1

96

NCAP

HT

o
3

HT

o,
8

NCAP

.
8

NCAP

T
=

=
=

o
3

NCAP

[

.
8

NCAP

T
E]

.

8

NCAP

T

I
-
8

NCAP

T
3

©.

3

NCAP

o
8

NCAP

I
=

©

-3

NCAP

T
=

FIERIT

Q.
8

Motif match (NCAP)

NCAP, TTAATKGN

c4

SRRTI, ZXAATSCS
N- " ‘ Ill NCAP, ACCGTTTA

<0

L BRCSITTA

i

NCAP, CCACTYAA

4| T
o | SCACTZze

i

&l I I l- NCAP, CCACTTSAAM
c0

, SCACTESARS

i

IR ccasTrees

NCAP, NYAATTAATTAN

 SREATTANTIAS

c4

i

NCAP, WAAYYNAATTA

o 1Ll
SIS zaazezenTIA

i

P I _ I NCAP, NCYAATTANN
. L 2TFOATIALR

NCAP, CCCATTAA

[N cocatiae

NCAP, YTAATTAN

L SIAATIAS

NCAP, ATCATTAA

LEERATIAL

NCAP, CTAATTAC

o | INEENTT
. L SLAATEAR

i

NCAP, YTAATTAN

o« MR | | GraATEAS

1'

1 I TEI - NCAPHYAATIAN.
i L TELATLAZ

i

c‘l] l I NCAP, TAATTRNNNWTTAATNR

o . TAATZGEETIIANTTS

1

NCAP, NNATTAANNNNYAATTAN

- — | SRTMEESGeATIA

NCAP, RRYMATAAAM

BRIl ey
] | REPRATAAAS

NCAP, GGTMRTWAAA

[
) o eRLEETRALS

NCAP, NCCAATAAAAN

SCRATAAASS

" _ NCAP, RGTCRTWAAWNNNN
| & 22ICCTAMACEZT

1

page 9

Motif match (HT)

& — HT, TTAATKGN
- L ITAATSGE

HT,ACCGTTTA

L ASCGTTTA

HT, CCACTYAA

LSS ccaCTTze

HT, CCACTTSAAM

, SCACTIgASS

HT, NCAMTTAAN

o . SCASTIAS

HT, YMATTAATKR

) | E6ATIANTZ

HT, YTAATYWRATTAR

o«
)  STAATZZAATTAG

HT, NCYAATTANN

L SCTAATTASS

HT, CCCATTAA

L SSCATTAA

HT, YTAATTAN

- | SIAATZAS

HT, ATCATTAA

N
- LAIQATTAS

HT, CTAATTAC

Z._ FLAALEAS

HT, YTAATTAN

I
JSLAATZAS

HT, NYAATTAN

| I
SN szaaTTAZ
P e

HT, YTAATKRSWWWWTAATKR

. IMTTSGHTTITTS

HT, YMATTAAWWWSYMATTAR

“| ., CONTTAMARECTRATTAS

HT, RRYMATAAAM

| » 2CFCATAAAA

HT, GGTMRTWAAA

4 » SaISKTAAAS

HT, NCCAATAAAAN

. BCCOATAAAGR

HT, NRRTCRTWAAAN

) » ARCTCOTAAAAZ

Published motif

Ref, TTAATKGN

=LAALERS

Ref, NTAAACGN

STAALGCGX

Ref, NNCACTTRAN

FSCACTTEES

Ref, NCAMTTAAN

SCAXTTALS

Ref, NYAATTAN

=LAATTASZ

Ref, NCAATTAN

TLAATTAS

Ref, NCYAATTANN

SCEAATTALS

Ref, NYAATTAN

STAATTAZE

Ref, YTAATTAN

CTAATTAC

Ref, NTMATTAN

SIKATTAZ

Ref, NTMATTAN

STAATTAS

Ref, YTAATTAN

CTAATIAS

Ref, NYAATTAN

SLAATTAS

Ref, CTAATTAC

TLAATZARZ

Ref, STMATTAR

SLEATTAZ

Ref, NGYMATAAAAN

ZCERATAAALE

Ref, NRTCGTAAAN

£&TCGTAAAR

Ref, NCTCGTAAAAN

SCTCGTAAASR

Ref, NRTCGTAAAAN

EXTCRTAAALR



Homeodomain

HOXD9

HOXA10

HOXC10

{E VX1
EVX2
MEIS

PKNOX2

——MEIS3

——MEIS2

| TGIF2LX

|TG IF2LY

TGIF2

Nuclear receptor

THRB

NR4A2

NR3C2

HOXD10

E-MI diagon

NCAP Il
HT |

E-MI diagonal
9 _——all

NCAP | ]
HT

96

NCAP
HT |
96

i %

E-MI diagonal
9 _——all
noe | .

HT
i 9%

NCAP
HT

1 96

‘h\ﬂllrlllmﬁ

Motif match (NCAP)

NCAP, NYAATAAAAN

IS coaTapes

o« o
8 | GEISATAAAS
c4 | | NCAP, GGYMATAAAAM

TNy
, BERRATANNEE

o NN NCAP, GYAATAAAAN
wi gggATé A é éf!f
L L Ll
E SSTEATEA
-lﬂlll|||| NCAP, NTAATCACCC
. STAALTACES

1

Motif match (NCAP)

o o NCAP, TGTCTGTCA

’, L S2xGAGICe
- NCAP, TGACASNTGWCA
° » SCACAGRTGICA
o TV NP TOACASNTGTCA

g -, TGACASSTCICA
°‘|[’” DN o7 TeAcANMYGWCA

EQAQAC‘EEggCA

NCAP, TGACANMTGWCA

. » RRACASEICICE

NCAP, TGWCRKNTGTCA

" ! TGACASETCTCA

Motif match (NCAP
( ) .

°4Il [ I [_ NCAP, NNNYRMMCYYYRAMCYY
& SEETCACCTLTGACCES

o] NCAP, KTAAAGGTYA

11
“ . ERAAAGGICA

ol NCAP, GAACANNNTGTCC

. SAACARETCTEC

page 10

Motif match (HT)

N TaMrTAALYs
oSS scToRTAMAS
o T
NS sscTsaTAMAMS
SN esTaaTZA
SN cTaATIAZ

Motif match (HT)

HT, TGTCTGTCA

T :czcicice

HT, TGWCASSTGWCA

&2

| ! T6ACASSTCTCA
w‘\ |00 TR Y 100 1 I GHAT(;X(E;?EEC A
: | ToACAEETCICA
] ! TcACAETCTCA

oS 1oacazeTcTCA

Motif match (HT)

g |
c4 _ ] HT, TTAAAKGTCA
g . ERAAAGGTCA

HT, ACRCNNYGTAC

« EIUNTEEE]
. ACAZEATGTAC

Published motif

Ref, GYAATAAAAN

GEAATAAAAZ

Ref, NGTCGTAAAAN

SRTCRTAAAAX

Ref, NRTCGTAAAAN

SRTCGTAAALR

Ref, RTCGTAAAAN

STCGTAAARR

Ref, NYAATTAN

STAATIAS

Ref, NYAATTAN

STAATTAS

Published motif

Ref, TGACANNTGTCA

TGACASSTCICA

Ref, TGACANNTGTCA

TGACASETCICA

Ref, TGACANNYGTCA

TGACASCTGICA

Ref, TGACANNTGTCA

TGACASETGICA

Ref, TGACANNTGTCA

TCACASEICICA

Ref, NTGACAGN

$TGACA==

Published motif

Ref, NTGACCTNNNNNAGGTCAN

STCACCTTARLEAGGTCA

Ref, NAAAGGTCRN

ZAAAGGTCAX

Ref, NGNACRNNNYGTNCN

SRRACATRAZOTECE



PAX

—PAX1

PAX7

PAX2

POU

POU3F4

POU3F2

——POU2F2

—POU2F3

——POU4F3

——POU4F1

——POU4F2

POU1F1

RFX

RFX1

RFX5

—RFX4

——RFX2

——RFX3

E-MI diagonal
9 il

"W“illllﬂﬂ
" —
HT .

1 96

ol ﬂ“
HTI il |

E-MI diagonal
a9 |

NCAP | | |
Hr |
NCAP Il 1
HT |

NCAP . W
NCAP 1
HT

1 9%

NCAP I f

E-MI diagonal
9 |

NCAP
HT

i 9%
NCAP
HT ]
1 9%
e [l | I i]
wr |
1 9%
NCAP
HT
i %

NCAP
HT

1 96

el L1 THT
cl)l
1

o IIETNERT
<0

oo [T IR
o« | INIIINE T

o[ l
0

Motif match (NCAP)

NCAP, GTGCATGACG

. BAGCRIZACS

IAATQQATT&

i

NCAP, NNNYSRASCGTRACN

|
|, TORECARECRIRACE

Motif match (NCAP)

NCAP, TGCATAAT

L REReTARL

. ATTISCATASEES

i

NCAP, NWTATGCWAAW

 BXTATGEAAAT

NCAP, WTATGCAAAT

I
, STAZGCAAAT

°‘m NCAP, NTAAATWATTAAN

: ,, ETERATAATIZAL
ca [ NCAP, NATGMATWATTNA

! ., SETRATAATT?A
CA. NCAP, NNTNAATAATKCANN ‘

! | SETSMATAATISAES
“. | NCAP, NTRMATATKMAW

: , SLSSATATISAT

Motif match (NCAP
( ) a

I T 4
<0
i

. STISCCATECEM0S

|I NCAP, CMTAGYAAC

» CETAGZAAC

NCAP, CCATRRCAAC

| ccazzacaac

NCAP, RTNRCYATRRCAACN

PR TRAcrAToRACS

TR corrocoimosoucs

page 11

Motif match (HT)

c4 |— HT, NMRNYSRWSCRTRACSR
. SARTCARGCRTOACES

1

HT, NWTAATYRATTAWN

& SRTAATCCATTASS

8 2

HT, NYRNYSRWSCRKRACSR

&A%IEAAQCGTQACQ&

82

1

Motif match (HT)

HT, NNYWMATTWRCATAWW

& EXCTCATTACCATASL

.8

HT, NNCTMATTWGCATAWNN

& ECTEATTICCATARL

g

HT, NWTATGYWAATKNN

" AATATCOMATIAS

.2

HT, NNNWTATGYWAATNW

,, EAAATATOCAATES

.82

HT, YATNAATWATTAATR

o«| IR

3 | CATIMTAATTAKTS
3 " TSRATANITEAR
d | GATIMTIATTRATSS
2 | CTAATTTECHTAT

Motif match (HT)

HT, SGTTRYYATRRYWACS

& SOTTROCATLLEAACE

HT, NGTTRCYAKRGYRAYN

& ST TRCRATROTAAG

& 0T TGOERAGOMCES

HT, YSGTTRYYATRRYWACS

& Z20T TROCATGEGAACE

HT, YSGTTRYYATRRYAACSR

IR LITTTET

[ |
M_ HT, NSGTTGCYWRGCAACSN

| A"

[0

! . TEOTTCOCATGECACSS

Published motif

Ref, NSGTCACGCWTSANYGN

SCCTCACCATEASTES

Ref, NTAATYGATTAN

STAATGCATTAZ

Ref, NSGTCACGCNTSANYGNNYN

SECICACLCaTeATTRSE

Published motif

Ref, NTATGCWAATKAN

SIATCCIAATAS

Ref, TAATTNNNNNNNNAATTA

TAATTSSERCETAATIA

Ref, NTGCATATGCAN

2TGCATATGCAL

Ref, NTATGCWAATN

ZEAZGCTEALS

Ref, NTNAATWATGCAN

ATCAATAATECAT

Ref, NTGCATWATGCAN

ATSGATRATSCAL

Ref, NTGMATAATTAATKAG

ATCATAATTAAT A

Ref, NTATGCWAATKAGN

ATATCCAAATTASS

Published motif

Ref, NGTTRCCATGGYAACN

SOTTRECATCRGANCE

Ref, NGTTGCYRNNNGTTGCYRN

SOTTGIAZEEOTTOONAE

Ref, NGTTRCCATGGYAACN

SOTIRGCATCRGANCS

Ref, NGTTRCCATGGYAACN

SOTTACCATRERAACS

Ref, NGTTGCCATGGCAACN

SOTTRGGATERSAACS



RHD

NFKB2

NFATC2

—NFATC1

NFATC3

NFATC4

T box

EOMES

—TBX21

——IBX2

——TBX3

TBX4

E-MI diagonal
9 _——al

ear SRR )
HT

1 96

NCAP [ |
HT
9%

1

E-MI diagonal
9 _——ll

NCAP
HT

1 96

NCAP
HT
96

1

NCAP |
HT
1 9%

NCAP |
HT
1 9%
neap |
HT

Motif match (NCAP)

7y I[ | "I- NCAP, NGGGGAWNYMCCN
c0

| 85065085A08F

1

l II NCAP, YGGAAAMMCC

ca [
SEETET occanesnss

q

NCAP, AATGGAAAAT

« M
) , 2AIGGAAASL

1 92

«IERNEE
<0

i

I | NCAP, RYGGAAAMN

. SEGGAALEA

MI I I [ I l I ] I I NCAP, NAYGGAAAAN
c0

L 88IGGAAAEE

1

Motif match (NCAP)

I [ ll _. NCAP, TCACACCC

-m  ERECASE

1

NCAP, TTTAACACCT

101 1
. ZEIAACACSE

1

o [N NCAP, NTCACACCTN
ol FUTIE, sxcecacea

o | [ NCAP, TTCACACCY
N -ococaccs

1 93

NCAP, TTTCACACCT

CURRR
“ FLISLCACSE

i 92

o 1T M TP || teem ceacacer
0 |
1

. Xe2CACCL

page 12

Motif match (HT)

Published motif

Ref, NGGGGAWNYMCCN

GGG0RAMZTACCT

' HT, WWNTTTCCRY

I
“| o CPRTTTCCATEATCCAACIE

HT, AATGGAAAAT

oSS saTCOAARST

HT, RYGGAAARTTCCRYN

o s

HT, NAYGGAAAAN

« | I
, BATGGAAALE

Motif match (HT)

o4 HT, NNNTCACACCT

S aaeacacer

1

HT, YNNCACCTYN

o« [l I NN |
. , TRACACSERS

i

HT, TTTCACACCTN

o | | NN
" " ZITCACACCTT

HT, TTCACACCY

L ETSACACSZ

HT, TTTCACACCTN

oM. 1TTCACACCTE

HT, TCACACCT

SIS reacaceT

Ref, NTTTCC IYGGAAAN

ATTTOCATRZATGOMAS

Ref, NTTTCCRNNNNYGGAAAN

ATTTOCAT=EATGOMAS

Ref, NYGGAAANNNNNNNTTTCCRN

BLCAMCARERTTTON:

Ref, NAYGGAAAAN

AATGGAAAST

Published motif

Ref, NANGTGTGANNNNTNACACCTN

HGTCTAMTITRACHCT

Ref, NTCACACCTN

ATCACACCIX

Ref, NTCACACCTN

ATSACACCIX

Ref, NTCACACCTN

FXSACACSEX

Ref, NTCACACCTN

ZICACACCER

Ref, TCACACCT

T<ACACCT



Znf C2H2

—ZIC1

——ZIC4

Znf GATA

—GATA4

GLI3

GATA6

——GATA2

——GATA3

ZGLP1

E-MI diagoni‘
il

neap | [ |

HT
i 9%

NCAP |
HT

1 96

E-MI diagonal
_——all
nese| ] U
HT
i 9%
NCAP | |
HT
1 9%
near| ]
HT
i 9%
neap| I ]
T
i 9%
neap || 1
HT

Motif match (NCAP)

I . NCAP, NCCCCCYRCTGNNM

-, ACCOC0G:01GAC8

NCAP, NNCCCCCCGCTGNNM

. |
 GAOCGOCRECTRGe

4 NCAP, NGACCACMCAMNWNNN

- SCADCACCCACaAece

i

Motif match (NCAP)

= |
S, ATASATCTe
P coraohTAAGATAY
S oATaAcAz
Y ATMsaATCTe
] | eSCATSSE

page 13

Motif match (HT)

c4 I_ ) HT, KACCCCCYGCTGYGM
” , 2ACCCCOGECTCACK

c4 l HT, RGACCACMCAMGWNGN

R, CACTACCACSTSCR

1

Motif match (HT)

HT, WGATWAGATAASR

" AOATACATAASS

Published motif

Ref, NMCCMCCYGCTGYGN

A0CC0CHCT0ENS

Ref, NRCCMCCYGYNGYGN

FAOCROCHREERER

Ref, RGACCACCCACRWYG

€GACCACCCACSASE

Published motif

Ref, NGATAACGATCW

XCATAACZATCA

Ref, NWGATAASRN

SEGATAACER

Ref, NYGATAASN

SXCATASSE

Ref, NGATAAGATCW

QGATAAGATCL

Ref, GATCGATC

SATCGATC



Other families

TFAP2B
AP2

TFAP2C

CSD vBx1

CUXT
cur|

E-MI diagonal
9 il

I |
o i—
1 96
NCAP
HT }

1 96

NCAP
HT

1 96

neap . b
HT
1 %

ONECUT2 "7

E2F E2Fs

HSF1

HSF
HSF4

IRF8
IRF

IRF3

MADS SRF

MYBL1

MYB
MYBL2

RUNT RUNX3

near [l
HT

2 o
& R

<[ 1000
0

e[ 1] T TR
CD.

Motif match (NCAP)

NCAP, SCCYCAGGCANNNN

! |
* S(09AG088765

NCAP, SCCYCAGGSCNNNNN

* ormesaceregess

o4 l— NCAP, NNYGYWCCAYCCNN
o

& DRERERCATCRRR

d NCAP, MYAATCRATA

5 L SEAATCAATE
= - ] NCAP, CCRATCRATA

5 L SZRATCRATS
c4l NCAP, NTCCCGCCAAAN

R ]
., STCCOCCCAAAR

“l l " I NCAP, NCNAGAANNNNCNAGAA
0

 ESRCASTTICR A

. 'Il E m. NCAP, MYMGAAMMNWCYAGAN

., SACMSRTICTAGHS

NCAP, NNNRAAASYGAAASY

. SISGAMOGAMET

NCAP, RAAACNRAAAC

o IR
 GAAACCCARAC

1

oo | 0 #1oTATGow
<0

, SACCATATAKGGKS

i

M PSR

88

NCAP, AACCGTTA

, S8KCOGLLL

1 94

NCAP, AAACCRCAAANN

, BAACCRCALRER

1 90

page 14

Motif match (HT)

c4

i

o« [NHIIRT
0

1
o4

c0
1

o | NN |

1
o[
0

i

o| T
)

1

0
1

o 110 R SR

1

c4
)
i

S L
c0
i

HT, NNTRSCCYSRGGSYANN

-, BTAC0CIEACCosATs

HT, NNTRSCCYSRGGSYANN

& ATEC(CEEACCRRALE

HT, NNYGYWCCAYCCNN

& FrECLACCATCSSER

HT, TRATCRATAA

L TAATCZATAS

HT, NRATCRATW

L SGATCRATA

HT, NTCCCGCCAAAN

, LICCCGCCAZ24

90

HT, NNNTAGAAYRTTCTNKNN

&, TCTECAATATTCLA A

HT, NNMTAGAANNTTCTAGAA

< AEECAATSTTCRAGM

) HT, NNNRAAASYGAAASY

. ARCGAACCGAAACT

HT, RAAACNRAAAC

! canacecanac

HT, MWNNCCWWAWAWGGNMW

|, GRRECCRTALAAGCASS

HT, AACSGNNNNAACSG

& PACGREZATAACER

HT, CCGTTANNNNTAACGG

& SGTTERARRIAMCES

HT, AAACCRCAAANN

. TAACCLCAARAG

Published motif

Ref, NGCCNNNGGCN

£8CCE800CE

Ref, NGCCYNMGGCN

£CCPTHER658

Ref, YGTWCCAYC

SGIRCCALC

Ref, NYATYGATYN

£LATEGATXE

Ref, NTATCGATTTN

“TATGCATERS

Ref, NTTTCCCGCCAAAN

&LTTCCCGCCARSR

Ref, NGAANNTTCNNGAAN

SGAATETTCIACAAS

Ref, NGAANNTTCNNGAAN

EOAATETICTAGAR:

Ref, NYGAAASYGAAASYN

ECGAAACGGAAACTE

Ref, NSGAAANSGAAASSGAAASN

SECAMAGSGAMOGAMCE

Ref, CCWTGTWNGG

CCATZTAZGG

Ref, NNAACCGTTNN

E2AACCCTIAS

Ref, NTAACSGTTRN

sIAACEGLESS

Ref, NWAACCGCANNNACCGCARN

CARCC-CAMAOCECASS
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