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* 20 * 40 * 60 * 80  * 
MTRDFKPGDLIFAKMKGYPHWPARVDEVPDGAVKPP------------------------TNK-LPIFFFGTHE-----TAFLGPKDIFPYS
MPHAFKPGDLVFAKMKGYPHWPARIDDIADGAVKPP------------------------PNK-YPIFFFGTHE-----TAFLGPKDLFPYD
RPREYKAGDLVFAKMKGYPHWPARIDELPEGAVKPP------------------------ANK-YPIFFFGTHE-----TAFLGPKDLFPYK
RQKEYKCGDLVFAKMKGYPHWPARIDEMPEAAVKST------------------------ANK-YQVFFFGTHE-----TAFLGPKDLFPYE
~MPMYKSGDLVFAKLKGYAHWPARIEHMT------Q------------------------PNR-YQVFFFGTHE-----TAFLSPKRLFPYK
EPRSFEVGMLVWHKHKKYPFWPAVVKSVRQRDKKA------------------------------SVLYIEGHMNPKMKGFTVSLKSLKHF-
AAVSLRLGDLVWGKLGRYPPWPGKIVNPPKDLKKPR------------------------GKKCFFVKFFGTED-----HAWIKVEQLKPYH
DGRGFGIGELVWGKLRGFSWWPGRIVSWWMTGRSRA------------------------AEGTRWVMWFGDGKF----SVVCVEKLMP-LS
DGKEFGIGDLVWGKIKGFSWWPAMVVSWKATSKRQA------------------------MSGMRWVQWFGDGKF----SEVSADKLVA-LG
RPRTFNVGDLVWGQIKGLTSWPGKLVREDDVHNSCQ----------------------------------QSPEE----GKVEPEKLKTLTE
DGRTICVGDIVWAKIYGFPWWPARILTITVSRKDNG--------------------LL--VRQEARISWFGSP-T----TSFLALSQLSPFL
EDSPLDALDLVWAKCRGYPSYPALIIDPKMPREGMFHHGVPIPVPPLEVLKLGEQMTQEAREHLYLVLFFDNKRT----WQWLPRTKLVPLG
DRGDLEPLELVWAKCRGYPSYPALIIDPKMPREGLLHNGVPIPVPPLDVLKLGEQKQAEAGEKLFLVLFFDNKRT----WQWLPRDKVLPLG
AASVLEPLKVVWAKCSGYPSYPALIIDPKMPRVPGHHNGVTIPAPPLDVLKIGEHMQTKSDEKLFLVLFFDNKRS----WQWLPKSKMVPLG
AGKKPHYREIVWVKVGRYRWWPAEICHPRAVPSNID--------------------KMRHDVGEFPVLFFGSN-D----YLWTHQARVFPYM
AGKKLHFQDIIWVKLGNYRWWPAEVCHPKNVPPNIQ--------------------KMKHEIGEFPVFFFGSK-D----YYWTHQARVFPYM
AGKKLHYKQIVWVKLGNYRWWPAEICNPRSVPLNIQ--------------------GLKHDLGDFPVFFFGSH-D----YYWVHQGRVFPYV
TPLKYEVGDLIWAKFKRRPWWPCRICSDPLINTHSK-----------------MKVSNRRPYRQYYVEAFGDPSE----RAWVAGKAIVMFE
HLLKYNVGDLVWSKVSGYPWWPCMVSADPLLHSYTK-----------------LKGQ-KKSARQYHVQFFGDAPE----RAWIFEKSLVAFE
TGVKFQVGDLVWSKVGTYPWWPCMVSSDPQLEVHTK-----------------IN---TRGAREYHVQFFSNQPE----RAWVHEKRVREYK
TSCDFSPGDLVWAKMEGYPWWPCLVYNHPFDGTFIR--------------------EKGKSVR-VHVQFFDDSPT----RGWVSKRLLKPYT
CEPCSNPHPLVWAKLKGFPFWPAKALRDKDGQV--------------------------------DARFFGQH-D----RAWVPINNCYLM-
CYPCIPNHELVWAKMKGFGFWPAKVMQKEDNQV--------------------------------DVRFFGHHHQ----RAWIPSENIQDI-
AYASYIPGSIIWAKQYGYPWWPGMIESDPDLGEYFL-----------------FTSHLDSLPSKYHVTFFGETVS----RAWIPVNMLKNFQ
VYSQLPLGSLVLVKLQNWPSWPGILCPDRFKGKYVT-----------------YDP--DGNVEEYHIEFLGDPHS----RSWIKATFVGHYS

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 100 * 120 * 140 * 160 * 180
ENKEKYGKPN-----------KRKG---------FNEGLWEIDNNPKVKFS-----------------------------------------
KCKDKYGKPN-----------KRKG---------FNEGLWEIQNNPHASYS-----------------------------------------
EYKDKFGKSN-----------KRKG---------FNEGLWEIENNPGVKFT-----------------------------------------
ESKEKFGKPN-----------KRKG---------FSEGLWEIENNPTVKAS-----------------------------------------
ECKEKFGKPN-----------KRRG---------FSAGLWEIENNPTVQAS-----------------------------------------
DCKEKQTLLNQ----------ARED---------FNQDIGWCVSLITDYRVRLGCGSFAGSFLEYYAADISYPVRKSIQQD-----------
AHKEEMIKIN-----------KGKR---------FQQAVDAVEEFLRRAKGKDQTSSHNSSDDKNR--------------------------
SFCSAFHQATYN-----KQPMYRKAI--------Y-EVLQVASSRAGKLFPVCHDSDESDTAKAVEVQNKPMIEWALGGFQPSGPKGLEPPE
LFSQHFNLATFN-----KLVSYRKAM--------Y-HALEKARVRAGKTFP----SSPGDS---LEDQLKPMLEWAHGGFKPTGIEGLKPNN
GLEAYSRVRKRN---------RKSGKLNNHLEAAIHEAMSELDKMSGTVHQIP---------------------------------------
ENFQSRFNK------------KRKGL--------YRKAITEAAKAAKQLTPEVRALLTQFET------------------------------
VNQDLDKEKMLE---------GRKSNIRKSVQIAYHRALQHRSKVQGEQS------------------------------------------
VEDTVDKLKMLE---------GRKTSIRKSVQVAYDRAMIHLSRVRGPHS------------------------------------------
IDETIDKLKMME---------GRNSSIRKAVRIAFDRAMNHLSRVHGEPT------------------------------------------
EGDVSSKDKMGK--------GVDGT---------YKKALQEAAARFEELKA-----------------------------------------
EGDRGSRYQGVR--------GIGRV---------FKNALQEAEARFREIKL-----------------------------------------
EGDKSF-AEGQT--------SINKT---------FKKALEEAAKRFQELKA-----------------------------------------
GRHQFEELPVLRRRG----KQKEKG---------YRHKVPQKILSKWEASVGLAEQ------------------------------------
GEGQFEKLCQESAKQAPTKAEKIK----------LLKPISGKLRAQWEMGIVQAEEAASMSVEERKAKFTF---------------------
GHKQYEELLAEATKQASNHSEKQK----------IRKPRPQRERAQWDIGIAHAEK------------------------------------
GSKSKEAQKG-----GHFYSAKPE----------ILRAMQRADEALNKDKIKRLELAVCDEPSE----------------------------
-SKEIPFSVKK-----------TKSI--------FNSAMQEMEVYVENIRRKFGVFNYS---------------------------------
-TVNIHRLHVK-----------RSMG--------WKKACDELELHQRFLRE--GRFWKS---------------------------------
ELSLELSVM-----------KKRRN---------DCSQKLGVALMMAQEAEQISIQERVNLFGFWSRFNGSNSN------------------
ITLKPEKCK-----------NKKK----------WYKSALQEACLLYGYSHEQRLEMCCLSKLQDKSETHDKVA------------------
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Supplementary Note: Structure-guided sequence alignment of all known PWWP domains in human proteins.
There are over 20 PWWP domain-containing proteins encoded in the human genome that can be categorized into 6 
classes. The sequence alignment was first generated by Clustal Omega and then manually adjusted based on known 
structures to match the putative DNA interacting basic residues in loop regions at similar positions. Putative DNA 
interacting basic residues in the patches 1 and 2 are highlighted in green. Residues forming the aromatic cage for 
methyllysine binding are marked with yellow circles. Other conserved residues (mainly in the conserved 
hydrophobic core) are colored in grey scale based on the score of conservation.


