Figure S1. Crystal structures of human CBP BrD-PHD bound to lysine-acetylated H4 peptides.
Related to Figure 1.

(A) Cartoon representation of 3D structure of the tandem BrD (green) and PHD finger (orange) of CBP
bound to a histone H4K20ac peptide (shown in sticks with carbon atoms in yellow). The linker of the BrD-
PHD module is colored in light cyan and regions that are lack of electron density is indicated by dots. Zn
atoms are shown in magenta spheres.

B) Electron density map of H4K20ac and H4K12ac peptides. The Fo-Fc maps are computed after simulated
annealing with H4 peptides omitted from the atomic model and shown in mesh (contoured to 1.0 o). H4 pep-
tides are presented in the same orientation as in panel (A).
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CBP 1084 IFKPEELRQALMPTLEALYRQD-PESLPFRQPVDPQLLGIPDYFDIVKNPMDLSTIK---RKLDTGQYQEPWQYVDDVWLMENNAWLYNRKTSRVYKFCSKLAEVFEQEIDPVMQSLG 1197
P300 1048 IFKPEELRQALMPTLEALYRQD-PESLPFRQPVDPQLLGIPDYFDIVKSPMDLSTIK---RKLDTGQYQEPWQYVDDIWLMENNAWLYNRKTSRVYKYCSKLSEVFEQEIDPVMQSLG 1161
BRD2_D1 73 GRVTNQLQYLHKVVMKALWKHQ--FAWPFRQPVDAVKLGLPDYHKIIKQPMDMGTIK---RRLENNYYWAASECMODFNTMFTNCYIYNKPTDDIVLMAQTLEKIFLQKVASMPQEEQ 185
BRD3_P1 33 GRKTNQLQYMONVVVKTLWKHQ--FAWPFYQPVDAIKLNLPDYHKIIKNPMDMGTIK---KRLENNYYWSASECMQDFNTMFTNCYIYNKPTDDIVLMAQALEKIFLQKVAQMPQEEV 145
BRD4_P1 57 KRQTNQLQYLLRVVLKTLWKHQ--FAWPFQQPVDAVKLNLPDYYKIIKTPMDMGTIK---KRLENNYYWNAQECIQDFNTMFTNCYIYNKPGDDIVLMAEALEKLFLOQKINELPTEET 169
BRDT_Dl 26 GRLTNQLQYLQKVVLKDLWKHS--FSWPFQRPVDAVKLQLPDYYTIIKNPMDLNTIK-~--KRLENKYYAKASECIEDFNTMFSNCYLYNKPGDDIVLMAQALEKLFMQKLSQMPQEEQ 138
BRD2_D2 344 GKLSEQLKHCNGILKELLSKKHAAYAWPFYKPVDASALGLHDYHDIIKHPMDLSTVK---RKMENRDYRDAQEFAADVRLMFSNCYKYNPPDHDVVAMARKLQDVFEFRYAKMPDEPL 458

BRD3_D2 306 GKLSEHLRYCDSILREMLSKKHAAYAWPFYKPVDAEALELHDYHDIIKHPMDLSTVK---RKMDGREYPDAQGFAADVRLMFSNCYKYNPPDHEVVAMARKLODVFEMRFAKMPDEPV 420
BRD4_D2 348 SKVSEQLKCCSGILKEMFAKKHAAYAWPFYKPVDVEALGLHDYCDIIKHPMDMSTIK---SKLEAREYRDAQEFGADVRLMFSNCYKYNPPDHEVVAMARKLODVFEMRFAKMPDEPE 462

BRDT_D2 267 VKVTEQLRHCSEILKEMLAKKHFSYAWPFYNPVDVNALGLHNYYDVVKNPMDLGTIK---EKMDNQEYKDAYKFAADVRLMFMNCYKYNPPDHEVVTMARMLODVFETHFSKIPIEPV 381
BRPF1 627 EMQLTPFLILLRKTLEQLQEKD--TGNIFSEPVPLS--EVPDYLDHIKKPMDFFTMK---QNLEAYRYLNFDDFEEDFNLIVSNCLKYNAKDTIFYRAAVRLREQGGAVLRQARRQAE 737
BRPF3 588 ELELMPFNVLLRTTLDLLQEKD--PAHIFAEPVNLS--EVPDYLEFISKPMDFSTMR---RKLESHLYRTLEEFEEDFNLIVTNCMKYNAKDTIFHRAAVRLRDLGGAILRHARRQAE 698
BRD1 561 ELRLTPLTVLLRSVLDQLODKD--PARIFAQPVSLK--EVPDYLDHIKHPMDFATMR---KRLEAQGYKNLHEFEEDFDLIIDNCMKYNARDTVFYRAAVRLRDQGGVVLRQARREVD 671
GCN5L2 727 LKDPDQLYTTLKNLLAQIKSHP--SAWPFMEPVKKS--EAPDYYEVIRFPIDLKTMT---ERLRSRYYVTRKLFVADLQRVIANCREYNPPDSEYCRCASALEKFFYFKLKEGGLIDK 837
PCAF 722 PRDPDQLYSTLKSILQQVKSHQ--SAWPFMEPVKRT--EAPGYYEVIRFPMDLKTMS---ERLKNRYYVSKKLFMADLQRVEFTNCKEYNPPESEYYKCANILEKFFFSKIKEAGLIDK 832
BPTF 2800 TPLTEKDYEGLKRVLRSLQAHK--MAWPFLEPVDPN--DAPDYYGVIKEPMDLATME---ERVQRRYYEKLTEFVADMTKIFDNCRYYNPSDSPFYQCAEVLESFFVQKLKGFKASRS 2910
BAZ1A 1429 QGGVHELSAFEQLVVELVRHDD---SWPFLKLVSKI--QVPDYYDIIKKPIALNIIR---EKVNKCEYKLASEFIDDIELMFSNCFEYNPRNTSEAKAGTRLQAFFHIQAQKLGLHVT 1538
TRIM24 899 KLTPIDKRKCERLLLFLYCHEM---SLAFQDPVPL---TVPDYYKIIKNPMDLSTIKKRLQEDYS-MYSKPEDFVADFRLIFQNCAEFNEPDSEVANAGIKLENYFEELLKNLYPEKR 1009
TRIM33 957 GLSPVDQRKCERLLLYLYCHEL---SIEFQEPVPA---SIPNYYKIIKKPMDLSTVKKKLQKKHSQHYQIPDDFVADVRLIFKNCERFNEADSEVAQAGKAVALYFEDKLTEIYSDRT 1068
TRIM66 1041 GLSMYDQKKCEKLVLSLCCNNL---SLPFHEPVSP---LARHYYQIIKRPMDLSIIRRKLOKKDPAHYTTPEEVVSDVRLMEWNCAKFNYPDSEVAEAGRCLEVFFEGWLKEIYPEKR 1152
SP140L 467 QMCPEEQLKCEFLLLKVYCCSE---SSFFAKIP----- YYYYIREACQGLKEPMWLDKIKKRLNEHGYPQVEGFVQDMRLIFQNHRAS-YKYKDFGOMGLRLEAEFEKDFKEVFAIQE 575
SP140 754 QMCPEEQLKCEFLLLKVYCCSE---SSFFAKIP----- YYYYIREACQGLKEPMWLDKIKKRLNEHGYPQVEGFVQDMRLIFQNHRAS-YKYKDFGOMGFRLEAEFEKNFKEVFAIQE 862
TRIM28 695 KLSPANQRKCERVLLALFCHEP---CRPLHQLATD---STFSLDQPGGTLDLTLIRARLQEKLSPP-YSSPQEFAQDVGRMFKQFNKL-TEDKADVQSIIGLOQRFFETRMNEAFGDTK 804
BAZ2B 2060 RDDSKDLALCSMILTEMETHED---AWPFLLPVNLK--LVPGYKKVIKKPMDFSTIR---EKLSSGQYPNLETFALDVRLVEDNCETFNEDDSDIGRAGHNMRKYFEKKWTDTFKVS 2168
BAZ2A 1793 RNHHSDLTFCEIILMEMESHDA---AWPFLEPVNPR--LVSGYRRIIKNPMDFSTMR---ERLLRGGYTSSEEFAADALLVEDNCQTFNEDDSEVGKAGHIMRRFFESRWEEFYQGKQ 1902
BAZ1B 1338 RRQSLELQKCEEILHKIVKYRF---SWPFREPVTRD--EAEDYYDVITHPMDFQTVQ---NKCSCGSYRSVQEFLTDMKQVEFTNAEVYNCRGSHVLSCMVKTEQCLVALLHKHLPGHP 1448
ZMYND8 168 MLTIEQLSYLLKFAIQKMKQPG---TDAFQKPVPLE--QHPDYAEYIFHPMDLCTLE---KNAKKKMYGCTEAFLADAKWILHNCIIYNGGNHKLTQIAKVVIKICEHEMNEIEVCPE 277
ZMYND11 112 NTNKQEMGTYLRFIVSRMKERA----IDLNKKGKDN--KHPMYRRLVHSAVDVPTIQ---EKVNEGKYRSYEEFKADAQLLLHNTVIFYGADSEQADIARMLYKDTCHELDELQLCKN 220
ASH1L 2439 RLAQIFKEICDGIISYKDSSRQ-ALAAPLLNLPPKK--KNADYYEKISDPLDLITIE---KQILTGYYKTVEAFDADMLKVFRNAEKYYGRKSPVGRDVCRLRKAYYNARHEASAQID 2550

Figure S2. Structure-based sequence alignment of representative members of human BrD proteins. Related to
Figure 2.

Identical, highly similar and similar residues are colored in red, green and blue respectively. Secondary structure elements of
human CBP BrD are assigned by the PROCHECK program (1) and are shown above the sequences: the helices are shown
as cylinders. The residues interacting with the PHD finger are labeled with green arrowheads. The alignment was generated
using ClustalW (2). The sequences shown are ASH1L (NP_060959), BAZ1A (NP_038476), BAZ1B (NP_115784), BAZ2B
(NP_038478), BPTF (NP_872579), BRD1 (NP_055392), BRD2 (NP_005095), BRD3 (NP_031397), BRD4 (NP_490597),
BRDT (NP_872579), BRPF1 (NP_001003694), BRPF3 (NP_056510), CBP (NP_004371), GCN5L2 (NP_066564), P300
(NP_001420), PCAF (NP_003875), SP140 (NP_009168), SP140L (NP_612411), TRIM24 (NP_056989), TRIM28
(NP_005753), TRIM33 (NP_056990), TRIM66 (NP_055633), ZMYND8 (NP_898868), and ZMYND11 (NP_006615).
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Figure S3. NMR analysis of CBP BrD-PHD tandem module binding to histone peptides. Related to
Figure 2.

The protein/peptide binding was assessed by 2D 'H-15N-HSQC NMR spectra of the 5N-labeled protein (0.2
mM) in the free form (black) and in the presence of a histone peptide (1.2 mM) (red) of (A) H4K20ac (aa
17-23); (B) H3K4me3 (aa 1-18); or (C) H3 (aa 1-18).
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Figure S4. Fluorescence anisotropy measurement of binding affinity of the bromodomains of CBP
and BRD4 to lysine-acetylated histone H4 peptides. Related to Figure 3.

Upper, fluorescence anisotropy competition plots of the CBP and BRD4 bromodomains binding to various
histone H4 peptides. Lower, a Table summarizes the binding affinity values. Ki was calculated as described
in Supplementay Information. The errors in IC5 values recovered from fitting competition curves reflect 95%

of confidence intervals.




