Figure S5: Agreement of PBM k-mer data with prior motif data, in general.
Comparisons were performed as described in Materials and Methods. 44 of the 50
proteins (88%) in rings 1, 2, or 3 had their top AUC matches to members of their
structural families; 5 of these 44 proteins had their top AUC match to the expected
protein (the exact match, paralog, or ortholog referenced by the ring system). Full
comparison results (AUC > 0.8 and Q0 <0.01) are provided in Table S3.



PBM TF
Arid3a_3875.1

IT‘?‘ATIA}_\A =
Arid3a 38752

xTaATTAAL
Atfl 3026.3

~TGACCTCA..

Bhlhb2 1274.3

TCACCTCa-

E2F2 1022.2
PE B P
E2F2 1022.4
e C &A“.‘-T--‘
E2F3 3752.1
A ot
E2F3 37522
Fa- I: ': L
Egrl 2580.1
TLR — el
Egrl 2580.2
R L - b
Ehf 3056.2
acTT00w x
EIf3 3876.1
Y | [ -
Esrra_2190.2
.cAAGETCA.

Foxa2_2830.2

12 TTTAC.....

Foxjl _3125.2

ITTAT]-_I-A‘F
Foxj3 0982.2

__ <TAAAGAA.

Foxl1_2809.2

4~MIATAAAQAA¢

Gabpa_2829.2

aCC AAAI

Gata3_1024.3

r B ATAA,A

Gata5_3768.1

<xCATAA-.

Gata6_3769.1

_ aCATAA-.

Hicl_2816.2

ATCCCACo

Hnf4a_2640.2

~2AGGTCAs

Top Lever Match
Pbx-1 (V$PBX1_01)

a.._AATcAa

Pbx-1 (V$PBX1_01)

A._AAT<Aa

TCF11-MafG (MA0089)

<TcAT

c-Myc:Max (VESMYCMAX_B)

.WGCAS?_J-: _
E2F (VSE2F_Q4 01)

= !-?C.C CCAAA

E2F (VSE2F_Q2)

celle.

E2F (VSE2F_Q4 01)

00ccaAa

E2F (VSE2F_Q4 01)

-=e00caada

ZF5 (V$ZF5_01)

W20 CaK
ZF5 (VSZF5 01)

R2CcCaK
ETS1 (MA0098)

_xTCC.

ELF5 (MAO136)

: &FITCCT 2

HNF4A (MAO114)

_G.. cAAAG. c.

HNF3beta (VSHNF3B_01)

=5 A._hTATTTA,r.TIﬁ

DMRT7 (VSDMRT7_01)

IT = ——I:LAGAAITT a—
HNF3beta (VSHNF3B_01)

IMA.v.AAA$A s i &

HNF3beta (VSHNF3B_01)

IM’".'.AAASFA LT S

ETS1 (MA0098)

_(Aa_

GATA3 (MA0037)

AT

GATA3 (MA0037)

AT

GATA-6 (VSGATAG6_01)

AT

myogenin (VSMYOGENIN_Q6)

CA-CTCes

HNF4A (MAO114)

~G. cAAAG. c.

AUC
0.965695

0.978981

0.962233

0.869423

0.961466

0.966291

0.959812

0.960145

0.939128

0.936849

0.988278

0.97288

0.89013

0.959604

0.961358

0.963847

0.979563

0.984335

0.95315

0.985313

0.937566

0.833216

0.918195

Same Struct Class?
No

No

No

Yes (HLH)

Yes (E2F family)

Yes (E2F family)

Yes (E2F family)

Yes (E2F family)

Yes (Znf C2H2)

Yes (Znf_C2H2)

Yes (ETS)

Yes (ETS)

Yes (ZnF_C4)

Yes (Forkhead)

No

Yes (Forkhead)

Yes (Forkhead)

Yes (ETS)

Yes (ZnF_Gata)

Yes (ZnF_Gata)

Yes (ZnF_Gata)

No

Yes (ZnF_C4)

1 of3

Closest Previously Annotated Match

dri (ISDRI_01)

<ATTA..

dri (ISDRI_01)

<ATTA..

ATF1 (VSATF1_Q6)

C-.7cAcxcA

DEC (VSDEC_Ql)

oclACTCAA:

E2f1 (MA0024)

cClccAAA

E2f1 (MA0024)

cClcchAA

E2f1 (MA0024)

ClccAAA

E2F1 (MA0024)

cClccArA

Egr-1 (VSEGR1 01)
TG0GTe

cuUT
Egr-1 (VSEGR1 01)
-TG06Tel0chx

ELF5 (MA0136)

: &.:ITCCT :

ELF5 (MAO0136)

: ﬂ.k—.:ITCCT :

ERR alpha (VSERR1_Q2)

«~ATCA

HNF3 (V$HNF3_Q6_01)

N ,

FOXIJ1 (VSHFH4_01)

_KexGTT1GTTTA

FOXJ2 (VSFOXJ2_01)

. _LA.eA.IMAQA

FOXL1 (MA0033)

.. ~ATA

GABP (VSGABP_B)

~cclAAG Ge

GATA3 (MA0037)

AT A

GATA-6 (VSGATAG6_01)

AT

GATA-6 (VSGATA6_01)

AT

HIC1 (VSHIC1 02)

-

HNF4A (MAO114)

~G. cAAAG._ c.

Ring
ring 3

ring 3

ring 1

ring 3

ring 3

ring 3

ring 3

ring 3

ring 1

ring 1

ring 2

ring 2

ring 1

ring 1

ring 1

ring 2

ring 3

ring 1

ring 3

ring 2

ring 1

ring 3

ring 1

AUC
0.920001

0.934148

0.780575

0.648959

0.895325

0.901104

0.893595

0.890967

0.642253

0.639174

0.984428

0.97288

0.682352

0.947694

0.858688

0.905563

0.889422

0.656266

0.95315

0.935301

0.937566

0.68262

0.918195



Hoxa3_2783.2

TAATTA_.

KIf7_0974.2

ANIC\ IS
Lefl 3504.1

~=ATCAAAG..

Mafb_2914.2

f\)‘.\l.T CTAC .

Max_3863.1

~CACCT

Max_3864.1

~-CACZTC -

Myb_1047.3

aACCTzA

Mybll_1717.2

AACC:TTA

Nkx3-1 2923.2

rTAACTG:

N2f2 21922
AAAC:TCA
Osrl 3033.2
aCalTAC
Osr2 1727.2

.ACaCTACC

Smad3_3805.1

cCACACA

Sox13_1718.2

—ARCAAT-_

Sox17_2837.2

-M‘:J!LﬁTI A

Sox18_3506.1

~ aACAAT. _

Sox30_2781.2

~ACAAT

Sox5_3459.1

—.ARCAAT..

Sox7_3460.1

__ARCAAT. ...

Sox8_1733.2

AACAAT. .

Srf 3509.1

Cl.TaTAYED -
Sry 2833.2

_ATTATAAT

Tbp_pr781.1

_ xAJATAZA..
Tcfl 2666.2

Ubx (MA0094)

TaAT

ZF5 (VSZF5_01)

G.GeonaR
TCF (I$TCF_Q6)

_ A.caBA

c-Maf (VSCMAF_01)

- JOCTGAG.
c-Myc:Max (VSMYCMAX 02)

A CACAI.. &

c-Myc:Max (VSMYCMAX 02)

A CACAI.. &

v-Myb (VSVMYB_01)

~xAACsc

v-Myb (VSVMYB_01)

- AIAAC-— -

Bapx! (MA0122)

-AAGTS

HNF4 (VSHNF4_Q6_02)

Ar.CA
Odd-skipped (Wolfe et al., 2005)

Odd-skipped (Wolfe et al., 2005)

.o0aCTACC

MAD (ISMAD_Q6)

<aCz.
Sox5 (MA0087)

AACAAT

SRY (V$SRY_02)

aACAAL. _

SRY (MA0084)

- ‘?‘AACAAI

SRY (MA0084)

. A.\AACAAI

SOX9 (V$SOX9 B1)

__a0AAT....

SRY (MA0084)

. ‘?‘AACAAI

SRY (MA0084)

. ¢AACAAI

AGL3 (PSAGL3 01)

- CCAI‘%I‘.\IA .
SRY (MA0084)

. A.\AACAAI

TATA (VSTATA 01)

_TATAAA.

Ubx (MA0094)

4

0.986339

0.93137

0.887154

0.934102

0.884495

0.931824

0.910701

0.920978

0.918855

0.917819

0.947458

0.974839

0.802327

0.980609

0.946124

0.968292

0.948422

0.972955

0.962653

0.946788

0.99214

0.970784

0.979028

0.893147

Yes (Homeodomain)

Yes (Znf C2H2)

Yes (HMG)

Yes (bZIP)

Yes (HLH)

Yes (HLH)

Yes (SANT)

Yes (SANT)

Yes (Homeodomain)

Yes (ZnF_C4)

Yes (Znf_C2H2)

Yes (Znf C2H2)

Yes (MAD)

Yes (HMG)

Yes (HMG)

Yes (HMG)

Yes (HMG)

Yes (HMG)

Yes (HMG)

Yes (HMG)

Yes (MAD)

Yes (HMG)

Yes (TBP)

Yes (Homeodomain)

2 0f 3

HOXA3 (VSHOXA3 01)

= Ta .
KIf4 (MA0039)
PP AP

LEF1 (VSLEF1_Q2)

T0AAAC

Mafb (MA0117)

CICA_
MAX (MA0058)

~_CACET

MAX (MA0058)

_»_CACET

¢-Myb (VSCMYB _01)

C.. oBAC coe .

¢-Myb (VSCMYB_01)

C.. cBAC e . .

Nkx3-1 (VSNKX3A_01)

’.u.\TA.A - TAI"* .

COUPTF (VSCOUPTF_Q6)

i ‘FMA LTCA
Odd-skipped (Wolfe et al., 2005)

_A_ﬁcA -[A C‘

Odd-skipped (Wolfe et al., 2005)

.oCACTACC

SMAD3 (VSSMAD3_Q6)

IATCT ICI

SOX5 (V$SOX5_01)

AACAAT

Sox17 (MA0078)

ACAAT.

SOX17 (V$SOX17_01)

~ACAAT

Sox30 (Osaki et al., 1999)

_ACAAT-..

Sox5 (MA0087)

AACAAT

Sox17 (MA0078)

~ACAAT..

SOX9 (MA0077)

~ACAAT =

SRF (V$SRF 01)

ATCeCOATATAXG. -

SRY (V$SRY_01)

TBP (VSTBP_01)

T‘&TAAAT‘.x

HNF1 (V$HNF1_01)

=

ring 1

ring 2

ring 1

ring 3

ring 3

ring 3

ring 2

ring 2

ring 1

ring 1

ring 3

ring 3

ring 1

ring 2

ring 1

ring 2

ring 1

ring 1

ring 2

ring 3

ring 1

ring 1

ring 1

ring 3

0.736896

0.682812

0.761938

0.58046

0.621124

0.605609

0.795148

0.7907

0.749729

0.727204

0.947458

0.974839

0.757946

0.975989

0.84448

0.958906

0.753482

0.955712

0.887095

0.92127

0.82962

0.871343

0.951961

0.834492



_ITAAC=-.

Tefl_2666.3

—nCTTAAC. -

Tef3 3787.1

~.ATcAAA: _

Tef7_0950.2

~=ATcAAA:

Tcfe2a 3865.1

~CA=cTCe

Zfpl05_2634.2

B AR Aa
Zfpl61 28582
_=-G0GCGC..<
Zicl 0991.2
e e e
Zic2_2895.2
= v o
Zic3 3119.2

TaAT

C1 (P$C1_Q2)

- MC._._ .

TCF (ISTCF_Q6)

_ AcaBA

TCF (I$TCF_Q6)

. AccaBA

USF (V$USF_Q6_01)

~CAcCTUA

HNFI (VSHNF1_Q6)

= xA‘!iA._x_ ATIAAQﬁ=A
c-Myc:Max (VSMYCMAX B)

ﬁGCACFﬁ-;
Macho-1 (MAO118)

Macho-1 (MAO118)

Macho-1 (MA0118)

0.917045

0.950095

0.955304

0.885149

0.982651

0.915214

0.898683

0.926914

0.899988

AATIAAI &Tla.s

Yes (Homeodomain) HNF1 (VSHNF1 01)

AﬁTIAAI aTla s

Yes (Homeodomain) E12 (VSE12_Q6)

Yes (Homeodomain)

Yes (bHLH)

No

No

Yes (ZnF_C2H2)

Yes (ZnF_C2H2)

Yes (ZnF_C2H2)

30f3

~=0AGTG

LEF1 (VSLEF1_Q2 01)

_.xCAAAG

E2A (VSE2A_Q2)

CACQT -f < =

Znf35 (Pengue et al., 1993)

cAA-a

ZF5 (V$ZF5_01)

P20 CaK
Zicl (VSZIC1 01)

L e

Zic2 (V$ZIC2_01)

ceoreal
Zic3 (V$ZIC3_01)

ring 3

ring 3

ring 1

ring 3

ring 3

ring 1

ring 1

ring 1

ring 1

0.854438

0.266878

0.750827

0.711049

0.57543

0.88187

0.76883

0.686375

0.792524



