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human GSGIGTPPSVLKRQRKRR-- ~VALSPVTEN--S--TSLSF-LDSCNSLTPKSTPVKTLPFSPSQFLNFWNKQ-DTLELESPSLTSTPVCS - ---QKVVVTTPLHRDKTPLHQKH- - ---AAFVTP-DQK
mouse GSGIGTPPSVLKRQKKRR ~VALSPVTEN--S--ASLSF-LDSCNSLTPKSTPVKTLPFSPSQFLNFWNKQ-DTLELESPSLTSTPVCS----QKVVVTTPLHRDKTPLHQKYP- -SSEVLP-DQK
chicken ---FGTPPSVLKRQKKRK-~ ~ISLSPVTENAPS--TSLSF-LDSCNSMTPKSTPVKTLPFSPSQFLNFWTKQ-DTLELENPSLTSTPVCS----QKVIVTTPLHRDKTPLLQKN-~ ---SAFVTP-DQK
zebrafish ----ATPPSILSRRSRRR-- ~TALSPDPND-----=---~-------- SMTPKSTPVKILPFSPSQFLNMWTKQ-DTLDLENPSLTSTPVCS----QKAVVTTPLHRDKTPLTQKEN- -==-SLFITP-NHK
frog ~FGTPPSVLKQHKKRK: -ITLSPVTENG-G--SITTS-VTEANSMTPKSTPVKSLPFSPSQFLNFWSKQ-DALELENPSLTSTPVCS----QKTMVTTPLHRDKTPLLQKN -SVFITP-NNK
shark --SFSTPPTILRRKKKTK-~ ~VTLSPVNDSSNSNNSSVVM-DTSNSTMTPKSTPVKSLPFSPSQFLNFWTKQ-DSLDIENPSLTSTPVCS----QKIVVTTPLQRDYTPKLQKEN- ---SVSCTPRSRR
lancelet  ---FTIPP-ILRRKRKK--- ~-HNSLSTSTMSNDSTLTP---CKEADNTPQRTPIKPLPFSPSQFLN----TPDIN---AEVLTSTPICSRAPTSTTPVSGPLNTPATSTSIMGLGKENKDAQEVFRTPLMKR
tunciate  SRLTFNNPVTSSQPVAP--- -QGYQSSCPEIRS-YPHYVM-SQQNHKTPNKTTPIKNLPFSPSQFMN------NSMEIEQPSLTSTPVKII---NPAFQTPVKKGDPRNKENNG--~~-------~ FTPAFCR

acorn worm ---FSSPPSILRRSRKRRHHQHMQDLDDSITQRTDRYQHLNTAYMKEEHEDEPQPLPQTIPCSPKNTPIKPLPFSPSQFLN----SPGLPNDRGISLTSTPVSN--LHINNILSTRVTMPINETSAN---KENK--ETVFRTPRIRR

urchin ---FSTPPTILRKAKRKR-=======---~ VRTSSASFDVSMDTSLSSTLNTP---NTSRYKTPQGTPIKTLPFSPSQFLNG---STSATCSSSLLLTSTRIGG MFRTPRIRR
fly SSETFNQEEAAGNARSR- S = S S S e PPSSPVISPIKSLPFSPSHFLKSPC---LTTFEDMDLRASTPVTK ---IETP----
bee -DNVNQSDYLIINQQEQQ m==mm—mom—=o e TGETTRSTPIKQLPFSPSQFLNS----- LSPETSSWPRASTPKGS-------- SPGPLTTPQPTGLRRS-~

A-MYB ---FSTPPAILRKKRKMR -~

-RDGSL-ND-GGNMALKHTPLKTLPFSPSQFFNTCPGN-EQLNIENPSFTSTPICG- - --QKALITTPLHKETTRKDQKEN-
-SSFIF-AD-VSSSTPKRSPVKSLPFSPSQFLNTSSNH-ENSDLEMPSLTSTPLIG- - --HKLTVTTRFHRDQTVKTQKEN-
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C-MYB ---HSTIPLVILRKKRGQ-- ---TVFRTPAIKR

[
human YSMDNTPHTPTPFKNALEK

-YGPLKPLP-QFPHLEEDLKEVLRSEAGIELIIEDDIR: KRKPGLRRSP--IKKVR -KSLALDIVDEDVKLMMS
mouse YSMDNTPHFPTPFKNALEK-~~-YGPLKPLP-QFPHLEEDLKEVLRSEAGMELITEDDMR KRKPGLRRSP--IKKVR -KSLALDIMDEDGKLMSS
chicken YVVDNTPHTPTPFKNALEK----YGPIRPLP-QTPHLEEDLKEVLRSEAGIELITEDDVK---PHKQ- - -KRKQGLRRSP- -IKKVR------KSLALDIVDEDMTQNMP
zebrafish  SDLDTMPRTPTPFKNAMEK----YGPLRPLP-PTPNLEEDLKEVLHSEAGIELIVEDEAP---AEK----KRKQ-VYRPP--MKKVR------KSLALDVIDCSESVAAR
frog FAADHVLHTPTPFKNALEK----FGSLKPLP-PTPHLEEDLKEVLRSESGIELIIVDEPK KRKP---HSP--MKKVR -KSLALDIIDKHPKPSSL
shark SLLDSTPRFPTPFKNALEK-~--YGYLKPRP-PTPHFEEDLKEILRNEADMAMHEEEMQA- - - IKRK - --MYRQ-~HRPP--VKKVR - - ----KSLALDILDKDTSKVN-
lancelet  RLIDMTPRTPTPFKDALAELEKKGGKLKNLPVIPGHIEKDLSEVIKQEDGGK-YSELFCNNETPDRK ---RKTEN--PSP--SKKAR-~-----| KSLACLENWAPDIVDQD
tunciate  SIAESVPRTPTPFKNAMAAQVMKHGPIKMP--DTPNSLDDLFEMINREEKTNYEPKPKRARTDIEYKPDRVRKALLLGDD--WMKTRSPNINCQVSIKSGLVKSELDTQL
acorn worm ALLDTTPRTPTPLKDALAILEKKNGPLKQLPQTPSHLE-DLSEIIQKDELSSGIAGDISSFCSPSKH-~--IKLENGGDTP--SKKAR- -~~~ KSLS--HQWSKENLTGD
urchin SLID-TPRTPTPFKDALAATEKAGGPIRKMPHTPNQLS-DISEITARDEREG-LNKTAINQLKRAIL ---QKAES--ISP--VKKVR-~~---KSLSSCMQREKENLTGD
fly HKSQLGPRTPTPFKKALAAIGKKRDGRRYEPSSPSSLVEDLAEITHEEHL SNSLTANNSKMMGAADQNSTL STEYNAQSPPHMKRAR - - - - - -KSLLSTWSSNHPYNAGS
bee QNDGNTPRTPTPFKNALAELERRSGATTQLPATP-SRLDALTEIIKQETDRESLVGTSTILQDSG--YSTIRRRGKENSAPGGKRAR - - - -~ -KAL SQAWANASQDNSEM
A-MYB SILGTTPRTPTPFKNALAAQEKKYGPLKIVSQPLAFLEEDIREVLKEETGTDLFLKEEDE---PAYK---SCKQ-ENTAS--GKKVR- ~KSLVLDNWEKEESGTQL
C-MYB SILESSPRTPTPFKHALAAQEIKYGPLKMLPQTPSHLVEDLQDVIKQESDESGIVAEFQENGPPLLK---KIKQ-EVESP--TDKSG------NFFCSHHWEGDSLNTQL

Figure S1. Sequence alignment of the B-Myb NRD. Sequences for B-Myb orthologs are shown along with
the sequences of human A-Myb and c-Myb. Minimal Cdk sites consensus sites (S/TP) are highlighted in pink.
The B-Myb proteins sequences used are from human (Homo sapiens), mouse (Mus musculus), chicken
(Gallus gallus), zebrafish (Danio rerio), frog (Xenopus laevis), shark (Callorhinchus milii), lancelet (B. floridae),
tunicate (Ciona intestinalis), acorn worm (Saccoglossus kowalevskii), urchin (Strongylocentrotus purpuratus),
fly (Drosophila melanogaster), and bee (Apis mellifera).
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Figure S2. Confirmation of recombinant protein phosphorylation. (A-B) PhosTag gels following
purification of full-length B-Myb expressed in Sf9 cells and treatment with the indicated enzyme(s). The B-
Myb band appears with similar mobility in the phosphatase treated and untreated samples, suggesting that
untreated purified protein is not extensively phosphorylated. Phosphorylation with Cdk2-CycA produces a
noticeable shift, whereas the shift with Plk1 treatment is not detectable when using Plk1 alone or together
with Cdk2-CycA. However, we are confident in the activity of our PIk1 enzyme preparation considering our
mass spectrometry results detecting TAD phosphorylation in panel D. (C) B-Myb NRD#4%-6%° ynphosphorylated
(left) and phosphorylated (right) by Cdk2-Cyc A detected by mass spectrometry. In this construct there are 3
strong Cdk consensus sites ({S/T}Px{K/R}) at T444, T520 and S577 and 9 other weak consensus sites
({S/T}P). Peaks are labeled with the final mass and the number of phosphoryl groups added in parenthesis
(+80 Da). (D) B-Myb TAD unphosphorylated (left) and phosphorylated (right) by Plk1. This construct contains
4 Plk1 consensus sites ({D/N/E/Q}xS®) as depicted in the schematic diagram. (E) B-Myb NRDS50-600

unphosphorylated (left) and phosphorylated (right) by Cdk2-Cyc A detected by mass spectrometry.
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Figure S3. Chemical shift perturbation plot of NRD-DBD association. Chemical shift change (Ad) of the
corresponding peak for each amino acid in the '*C-'>N CON spectrum. The change compares the labeled
NRD alone to the labeled NRD plus unlabeled DBD. AS is calculated using A8 = V((0.3AN)? + AC2), where AN
and AC are the shift differences in each dimension and the 0.3 normalizes to the different nuclear gyromagnetic
ratios. Overall the perturbations are modest compared to the observed loss in peak intensities shown in Fig.
3D, although regions near the T515/T518/T520 phosphorylation sites and conserved L541/L545/L549 residues
show relatively larger changes that is consistent with the peak intensity analysis. Asterisks mark amino acids
that could not be assigned. Red bars mark residues corresponding to peaks that completely disappear in the
spectrum with DBD.
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Human TPHLEEDLKEVLRSEAGIELIIEDDIRP
Mouse TPHLEEDLKEVLRSEAGMELIIEDDMRP
Chicken TPHLEEDLKEVLRSEAGMELIIEDDMRP

Frog TPNLEEDLKEVLHSEAGIELIVEDEAPA
Zebrafish TPHLEEDLKEVLRSESGIELIIVDEPKL

Figure S4. Rational for probing the L541/L545/L549 NRD mutant. (Top) Sequences for five B-Myb
orthologs. The bars on top of the sequence reflect conservation from the larger sequence alignment shown in
Fig. S1. (Bottom) Helical wheel projection beginning with T538 in the “a” position. The projection suggests that
this sequence has the potential to form an amphipathic helix with the three leucines (colored in red) positioned

along one face.
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Figure S5. 'TH-NMR spectra of B-Myb NRD domains. 1D 'H-NMR spectra were acquired for the indicated
NRD construct at 300 uM: unphosphorylated WT (NRD WT), phosphorylated WT (phosNRD), S577A
phosphorylation site  mutant (NRDS%7%), L541A/E542A/E543A/D544A mutant (NRD-SEP),  and
T515A/T518A/T520A phosphorylation site mutant (NRD'T). The spectra show several chemical shift changes
for select peaks from site specific phosphorylation or mutagenesis; for example, the downfield shifts of several
amide protons in the phosNRD spectrum from sidechain phosphorylation are observable. However, there are
no gross overall differences in the spectra, and the limited but similar chemical shift dispersion is consistent
will all the constructs adopting similar distributions of disordered conformations.



