Supplemental Experimental Procedures

Sample preparation for mass spectrometry. Phosphorylated CTD affinity purified samples in 2% (v/v) Sarkosyl were precipitated
with the addition of 10% (w/v) porcine insulin (Sigma), 0.1% (w/v) sodium deoxycholate, and 20% (w/v) trichloroacetic acid at 4°C.
Precipitated protein was pelleted and washed two times with -20°C acetone and air dried. Samples were prepared for mass spectrometry
using a modified version of the filter-aided sample prep (FASP) method (Wisniewski et al., 2009). Samples were solubilized in 4%(w/v)
sodium dodecyl sulfate (SDS), 100mM Tris pH 8.5, 10mM TCEP, boiled and allowed to reduce for 20 min, followed by alkylation with
25mM iodoacetamide for 30 min in the dark. The reduced and alkylated proteins were then transferred to a 30kD MWCO Amicon Ultra
(Millipore) ultrafiltration device and concentrated, washed three times with 8M urea, 100mM Tris pH 8.5, and again three times with
2M urea, 100mM Tris pH 8.5. One microgram endoprotease LysC (Wako) was added and incubated for 3h rocking at ambient
temperature, followed by one microgram trypsin (Promega), rocking overnight at ambient temperature. Tryptic peptides were collected
by centrifugation and desalted using C-18 spin columns (Pierce, ThermoScientific) and stored dry at -80°C.

Purification of GST-fusions of the mammalian pol IT C-terminal domain (CTD). The 52 repeat full-length CTD from mouse RNA
polymerase II subunit Rpbl, along with the first 26 repeats of the promixal CTD and the last distal 26 repeats (repeats 27-52), each
including the C-terminal sequence, were expressed from a pGEX vector (GE lifesciences) in RIPL Codon Plus BL21 DE3 cells (Agilent).
GST-CTD fusion proteins were lysed with B-PER (Thermo Scientific) with protease inhibitors (0.25mM PMSF, ImM Sodium
metabisulfite, ImM Benzamidine, ImM DTT, and aprotinin) and cleared, then captured with GSH-Sepharose 4B (GE lifescience).
GSH-Sepharose resin was washed with 500 column volumes 50 mMTris pH7.9, 8mM CHAPS, 1M NaCl, 0.5mM EDTA, 10% (v/v)
glycerol, 0.5% (v/v) NP-40, then 200 column volumes 20mM HEPES, 0.1mM EDTA, 10% (v/v) Glycerol, 0.1% (v/v) NP-40, 500mM
KCl, then 100 column volumes with the same buffer, only 150mM KCI. Beads were sampled using PAGE/Coomassie staining to verify
yield and purity. Crudely purified GST-CTD was eluted from GSH-Sepharose resin with three rounds of two column volumes 30mM
GSH in 80mM Tris pH 7.9, 0.1mM EDTA, 10%(v/v) glycerol, 0.02% (v/v) NP-40, 150mM KClI, then filtered with a 0.2um PVDF
(Millipore) and concentrated in a 30kD MWCO Amicon Ultra (Millipore) to a final volume of approximately 100 pL, and sampled with
PAGE/Coomassie. The entire sample was then loaded onto a Superdex 200 size exclusion column (running at 0.25mL/min) equilibrated
in 25mM Tris pH 7.9, 150mM KCI, 0.1mM EDTA, 10%(v/v) glycerol. Thirty 250 uL fractions were collected and analyzed via
PAGE/Coomassie.

Preparation of HeLa nuclear extract and nuclear pellet. HeLa nuclear extract was prepared from isolated nuclei as described
(Dignam et al., 1983). The insoluble pellet from the nuclear extract (i.e. the nuclear pellet) was solubilized with 100mM HEPES pH7.9,
2mM MgCl,, 100mM KCl, 20% (v/v) glycerol, protease inhibitors (0.25mM PMSF, ImM Sodium metabisulfite, ImM Benzamidine,
ImM DTT, and aprotinin), phosphatase inhibitors (1uM Microcystin LR (Enzo lifesciences), 0.1mM Sodium orthovanadate, 10mM
beta-glycerophosphate, SmM sodium fluoride, ImM sodium pyrophosphate (all Sigma)), and nucleases Benzonase, RNAse A, and
DNAse I. The pellet with chopped and dounced 20 times, and mixed overnight with a stirbar at 4°C. The extract was cleared and
aliquoted for storage at -80°C.

Purification of human TFIIH. Approximately two grams of HeLa nuclear extract total protein was loaded onto a P11 phosphocellulose
(Whatman) column equilibrated with 20mM HEPES, pH 7.4, 0.1mM EDTA, 10% Glycerol, 0.1% NP-40 and 0.1M KCI and washed to
baseline. Step elutions of 0.3M, 0.5M and 1M KCI were collected and dialyzed to 0.1M KCI. The P11 1M KCI fraction was loaded onto
a POROS Q (Applied Biosystems) column and washed to baseline with 0.1M KCI. Step elutions of 0.4M and 1M KCI were collected
and dialyzed to 0.1M KCI1. The Q0.4M KCI fraction was loaded on an anti-ERCC3 affinity column, washed with 1M KCI, then with
0.2M KCl prior to four peptide elutions (1 column volume each). Kinase activity of the purified TFIIH was measured using a highly
purified GST-fusion of the C-terminal domain (CTD) of the mammalian RNA Polymerase II, as described (Knuesel et al., 2009b). An
overview of the TFIIH purification is shown in Figure S1A.

Purification of human Positive Transcription Elongation Factor b (P-TEFb). This purification was adapted from (Tahirov et al.,
2010). S19 cells were co-infected with plasmids expressing CDK9 (residues 1-345) and CCNT1. Approximately 1.25 liters of S9 cell
pellet was lysed in 7mL B-PER II (78260 ThermoScientific), SmM Imidazole, 150mM NaCl, 1% (v/v) Triton X-100, 2mM MgCl,, 70U
DNase I, and protease inhibitors (0.25mM PMSF, ImM Sodium metabisulfite, ImM Benzamidine, ImM DTT, and aprotinin). The
lysate was then dounced 25 times on ice and the NaCl concentration was brought up to 0.5M, then centrifuged at 100,000 x g for 60
minutes at 4°C. This was added to 1.5mL washed Ni-NTA-agarose (Qiagen) and mixed for 60 minutes at 4°C. The bound resin was
pelleted at 150 x g and washed with 16 column volumes 20mM Tris pH 7.9, SmM imidazole, 500mM NacCl, 1% (v/v) Triton X-100 and
protease inhibitors in a gravity flow column. Next, the column was washed with 10 column volumes 20mM Tris pH 7.9, 25mM
imidazole, IM NacCl, 1%(v/v) Triton X-100 and protease inhibitors, then 10 column volumes 25mM Tris pH 7.9, 25mM imidazole,
70mM KCl, 15% (v/v) glycerol, 0.1mM EDTA, 1%(v/v) Triton X-100 and protease inhibitors. P-TEFb was eluted from the resin with
4 column volumes 25mM Tris pH 7.9. 500mM imidazole, 70mM KCIl, 15%(v/v) glycerol, 0.1mM EDTA, 1%(v/v) Triton X-100 and
protease inhibitors. The imidazole elution was diluted 6x with Mono S buffer A, 25mM HEPES pH 7.9, 150mM KClI, 15% (v/v) glycerol
with ImM DTT and 0.25mM PMSF, loaded onto a Mono S column (GE lifesciences), and washed to baseline. P-TEFb was eluted with
a gradient to 1M KCl in 20 column volumes, while 50 pL fractions were collected. Fractions were screened by PAGE separation and
either coomassie or silver staining and western blotting for CDK9 and CCNT1. Kinase activity of the purified P-TEFb was measured
using a highly purified GST-fusion of the pol II CTD, as described (Knuesel et al., 2009b). An overview of the P-TEFb purification is
shown in Figure S1D.



Generation of TFIIH- and P-TEFb-phosphorylated pol I CTD for pulldowns. Highly purified GST-CTD fusions were quantified
using PAGE/Coomassie staining against a known amount of a standard protein. Kinase reactions using highly purified TFIIH and P-
TEFb were performed with 50pmol of either GST-full length CTD (repeats 1-52), proximal CTD (repeats 1-26), or distal CTD (repeats
27-52). Buffer only was added for the mock kinase control to generate the unphosporylated CTD for pulldowns. GST-CTD kinase
substrates were added to the kinase buffer containing 15mM Tris pH 7.9, 10mM MgCl,, 50mM KCl, 2mM DTT, either kinase TFIIH
or P-TEFb were added, and finally 500 uM ATP was added. Reactions were incubated at 30°C and sampled over two hours by
PAGE/Silver staining. Kinase reactions were diluted into 20mM HEPES, 0.1mM EDTA, 15%(v/v) glycerol, 150mM KCI, protease
inhibitors and phosphatase inhibitors, 1 pM Microcystin LR (Enzo lifesciences), 0.lmM Sodium orthovanadate, 10mM beta-
glycerophosphate, SmM sodium fluoride, ImM sodium pyrophosphate (all Sigma). (All buffers contained both protease and phosphatase
inhibitors from here out.) Diluted kinase reactions were added to GSH-Sepharose resin to capture the phosphorylated/unphosphorylated
GST-CTD, and resin was washed with 20 column volumes 20mM HEPES, 0.1mM EDTA, 10% (v/v) glycerol, 0.02% NP-40, 150mM
KCI, with protease and phosphatase inhibitors. All the buffer was removed from the un/phosphorylated GST-CTD affinity resin, and
approximately Smg HeLa nuclear extract, supplemented with Benzonase, was added and mixed at 4°C overnight. The GST-CTD affinity
resin was washed with 75 column volumes 500mM KCI, 20mM HEPES, 0.1mM EDTA, 10%(v/v) glycerol, 0.1% (v/v) NP-40 and then
with 50 column volumes 150mM KCI, 20mM HEPES, 0.1mM EDTA, 10%(v/v) glycerol, 0.02% (v/v) NP-40 with protease and
phosphatase inhibitors. All buffer was then removed from the resin. To elute the protein-protein interactors, while leaving the excess
GST-CTD affinity ligand immobilized to the resin, one column volume 2%(v/v) Sarkosyl in 0.15M HEGN without PIs/Phls was added,
removed and repeated, then combined, and sampled for PAGE/Silver staining. Finally, 8M urea was added to the resin to release the
GST-CTD affinity ligands for PAGE/Silver staining comparative analysis of before and after to confirm the affinity ligand was not
degraded throughout the experiment.

Cell lines. Wild-type (WT) and isogenic homozygous CDK?7 analog-sensitive (CDK7as) HCT116 cells were provided by R. Fisher (Mt.
Sinai School of Medicine) and validated by STR analysis. The cells were maintained in McCoys media supplemented with 10% FBS
and penicillin/streptomycin. All experiments were performed after treating both WT or CDK7as cells for 24hr with 10uM NM-PP1
inhibitor (Toronto Research Chemicals), diluted from a 20mM stock in DMSO. THZ1 (Calbiochem) was used at 1uM, diluted from a
ImM stock in DMSO, for 1 hour treatment.

ChIP-Seq antibodies. Rabbit anti-pol I CTD (Schroeder et al., 2000), anti-histone H3 C-terminus and H3K4me3 (Zhang et al., 2005),
H3K36me3 (Kim et al., 2011) and capping enzyme (Glover-Cutter et al., 2008) have been described. Rat monoclonal anti-Ser2-P (3E10)
and Ser5-P (3E8) (Chapman et al., 2007; Mayer et al., 2012) were from Chromotek and gifts of D. Eick and were used with rabbit anti-
Rat IgG (10mg/IP Jackson ImmunoResearch).

Methyltransferase assays. About 500ng of purified GST-CTD was incubated with 10 pL purified TFIIH for five hours in kinase buffer
(25 mM Tris pH 7.9, 50 mM KCI1, 10 mM MgCl,, 2 mM DTT, 1 mM Benzamidine, ] mM Sodium Metabisulfite, | pM Microcystin LR
and 300 uM ATP) at 37°C in a final volume of 20 pL. This ensured a single, hyper-phosphorylated CTD, based upon silver stain
analysis. Control reactions containing either GST-CTD or TFIIH only were incubated alongside. Aliquots of the kinase reactions were
taken at the beginning and end of the incubation, separated by polyacrylamide gel electrophoresis and silver stained to insure full
phosphorylation of the CTD. The kinase reactions were then placed on ice while assembling the SETD1A/B methyltransferase reactions.

For the methyltransferase assays, we used a buffer system based upon our in vitro transcription assays on chromatin templates
(Knuesel et al., 2009a). A nucleosome master mix was first made containing 0.25 mg/mL non-linker ended trinucleosomes (NLE-Tri),
62.5 ng/mL S-Adenosyl Methionine, 0.6 mM Benzamidine, 0.6 mM Sodium Metabisulfite, 0.6 mM Phenyl Methyl Sulfonyl Fluoride,
about 1 pg/mL Aprotinin, 1.6 uM Microcystin LR, 1.6 mM DTT and 1.6X Chromatin Assembly Buffer (5X stock contains 50 mM
HEPES pH 7.6, 300 mM KCl, 35% glycerol, 30 mM MgCl,, 0.5 mM EDTA, 0.5 mM EGTA, 2.5% Polyvinyl alcohol 9-10 KDa and
2.5% Polyethylene glycol 20 KDa). NLE-Tri were prepared as described (Muthurajan et al., 2014). The mix was then aliquoted into 8
puL and 1.5 pL of the appropriate kinase reaction was added. Then, either 3 L FLAG-purified SETD1A or SETD1B was added. The
reactions were incubated at 30°C for either 3 or 16 hours. Reactions were stopped by adding 12.5 pL of 2X Laemmli loading buffer
and flash freezing in liquid nitrogen.

For westerns to detect the different H3K4 methylation marks, each reaction was divided four times and separated on a 15%
denaturing PAGE gel. The proteins were then transferred to a 0.2 pm PVDF membrane and blocked for 1 hour in 5% milk in TBS-T.
The blots were then rocked at 4°C overnight in TBS-T and primary antibodies against H3 total, H3K4mel, H3K4me2 or H3K4me3.
The next morning, the blots were washed thoroughly in TBS-T and incubated with the secondary antibody for 1 hour in 5% milk in
TBS-T. The blots were then washed in TBS-T and visualized on an ImageQuant LAS4000.

Purification of SETD1A and SETD1B complexes. Flag-SETDIA and -SETD1B HEK?293 stable cell lines were cultured in DMEM
with 10% FBS in the presence of 50pg/ml Hygromycin (Sigma). Doxycycline (final 2 pg/ml) was used to induce Flag-SETD1A and
SETD1B expression for 48 hours. For complex purification, 3-4 ml HEK293 cell pellets were used for nuclear extract preparation and
Flag affinity purifications were performed with M2 anti-Flag—agarose (Sigma) in the presence of Benzonase (Sigma). The M2 beads
were washed with wash buffer (10mM HEPES (pH 7.9), 1.5mM MgCl,, 300mM NaCl, 10mM KCI, 0.2% TritonX-100, w/ Protease
inhibitor cocktail (Sigma P8340, add 1/500~1/1000 vol.)) four times. The complexes were eluted with 3x100 pl elution buffer (10mM
HEPES (pH7.9), 0.1M NaCl, 1.5mM MgCl,, 0.05% Triton X-100 w/ protease inhibitor cocktail (Sigma P8340) and 10% glycerol)
containing 3XFlag peptide.



Western blot antibodies. Total Pol II: Santa Cruz, sc-899, N-terminus of RPB1, Lot # D2607; phospho-Ser5: Millipore, 3E8, Ser5
phosphorylation of the CTD of RPB1, Lot # 2585825; phospho-Ser2: Millipore, 3E10, Ser2 phosphorylation of the CTD of RPBI1, Lot
# 2276409; phospho-Ser7: Millipore, 4E12, Ser7 phosphorylation of the CTD of RPBI, Lot # 1951949; CDK7: Santa Cruz, sc-856,
residues 1-346, Lot # C1914; p89/XPB: Santa Cruz, sc-293, C-terminus of TFIIH subunit p89, Lot # C0708; TBP: Santa Cruz, sc-273,
Residues 1-300, Lot # A1811; H3K36me3: Abcam, ab9050, human histone H3 aa 1-100 (trimethyl K36); SETD1A, Total H3, and
H3K4mel, H3K4me2, H3K4me3 were rabbit polyclonal lab stocks from A. Shilatifard.
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Figure S1 (related to Figure 1, 2, 6). CTD phosphorylation is maintained during incubation with HelLa nuclear extract (NE) or nuclear pellet
(NP) fractions; distinct sets of polypeptides bind unmodified vs. TFIIH-phosphorylated or P-TEFb-phosphorylated CTD. (A) Purification
scheme for human TFIIH. (B) Example of a silver-stained gel showing immobilized GST only, GST-CTD, or TFIIH-phosphorylated CTD
(GST-CTD-P) before (-) and after NE or NP incubation. Note that phosphorylated CTD state is maintained in GST-CTD-P samples. All
samples had phosphatase inhibitors added. (C) Representative silver-stained gels showing proteins bound to GST only, unmodified
GST-CTD, or TFIIH-phosphorylated CTD (GST-CTD-P), for both NE or NP binding experiments. (D) Purification scheme for human P-TEFb.
(E) Example of a silver-stained gel showing immobilized GST only, GST-CTD, or P-TEFb-phosphorylated CTD (GST-CTD-P) before (-) and
after NE or NP incubation. Note that phosphorylated CTD state is maintained in GST-CTD-P samples. All samples had phosphatase
inhibitors added. (F) Representative silver-stained gels showing proteins bound to GST only, unmodified GST-CTD, or
P-TEFb-phosphorylated CTD (GST-CTD-P), for both NE or NP binding experiments.
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Figure S2 (related to Figure 2, 6). Summary of MS data for different proteins and protein complexes that bind
unmodified or phosphorylated pol Il CTD. Intensity-based absolute quantification (iBAQ) (Schwanhausser et
al.,, 2011) data are shown plotted along the y-axis for select proteins or protein complexes indicated to the left
of each plot. Data from experiments with nuclear extract or nuclear pellet are shown. For multi-subunit
complexes (e.g. PAF1, Mediator), all subunits were combined. fICTDA = unmodified CTD, full-length;
fICTDO_H = full-length CTD, TFlIH-phosphorylated; ICTDO_P = full-length CTD, P-TEFb-phosphorylated;
ProxA = Proximal CTD (repeats 1-24), unmodified; ProxO_H = Proximal CTD, TFIIH-phosphorylated;

ProxO_P = Proximal CTD, P-TEFb-phosphorylated; DistA = Distal CTD (repeats 25-52), unmodified;

DistA_H = Distal CTD, TFlIH-phosphorylated; DistA_P = Distal CTD, P-TEFb-phosphorylated.



(suonesylpow suolsly 1oj) €H
2UO0]SIY |B10} 10 ‘dg] ‘(d-£-19S d-TI3S d-G19S 10)) L 9dY O1 pazijew.lou sem [eubis Uid1SapA “S|192 se/)AD “SA LM Ul $91els uoliedyipow
ula30.4d 10 suIa30.d JO S|IDAS| DAIR[D4 SMOYS YDIYM ‘("WI'D'S F) sa3edi|dal [ed1uyda) € wol) elep 30|q uialsam Jo uonenuenp (D)
"pa1edIpul 9seun| 3y} Yym uoiregndul Jdlje 4115 brl 1 pautejuod sue| yoe3 ‘gL |l |od Yibus|-||n Y3 Yyum sAesse aseurs| 013A ul
woJy s3o|q ui9ysam oydsoyd-/19s-13ue aAleuasalday ‘saseury @l /495 21e q431-d pue Hil41 yiog (g) ‘dol ay3 je pajedipul si peoj
ui9304d |10} JO UOIRI}] YI] 3B UMOYS Suoljedyipow uiloid Jo suiloid ay) 404 S10|q UI91SOM dAI3eIUDSIdRY (V) “Ldd-WN Yim
pa1e241 Y283 ‘S[|192 91 L1 DH Se/MAD SA 1/ Ul Suoiedyipow pue s|9A3] uilold jo uosuedwo) (£ ‘s ‘v ‘€ 24nbi4 03 pajejal) €S ainbi

EWOENEH EWPHNEH TIWPNEH  LNMAD

viai3as

Ladd d-L19S

d-¢19S d-S19S

_ - - _ _ _ ’
ool
seia> [l 1m ovL
=
i = S
SF 2 :
o adX
d-£13s d-£413s d-,19s m
L - S o>
- P | dal
-— W | |230L €H 2 ‘- ' Lady
r—— 4 —
— s e | sWIOENEH
L — L e | cowp)EH - L — d-2419s
. -— 'l ZPWPNEH Ld il JPER
- . B |viaiss o - es
€ 9 7L € 9 ZL uioud b € 9 7L € 9 ZL uoud b
se/Madd 1M se/H/add 1M

Jeubis pazijew.ou

Y

Y



‘4'Q/ 21nbi4 ur umoys

ejep jo a3edydal |ed1bojolq e Juasaidal pue ul-9y1ds SSNOW e 0} PAZI|eWIOU 3Je ©) ‘4 U] S} NS Y] 'SPUD,E PIEMO)} E3WQEYEH JO UOINQLISIP 9y}
SYIYs uoniqIyul £Xdd 3eyl 0N “JoNqIyul Ldd-IWN YHM paleal) ydea ‘s||ad se/)ad pue LM Ul sjeubis bas-d1yD €Wy gH-11Ue JO sJoys uaaids
J9smoiq dwoudb JSON (D) 1oNqIyul Ldd-INN YHM pajeall yoes ‘s||9d se/ydd pue [ M ul sjeubis bas-d1yD eaw9epeH-11ue ueaw jo syojded|y (d)
‘Q-g¢ 24nb14 ul umoys ejep jo axedijdal |ed1bojolq e uasaidal ejep 3say) ‘(smolie pal) sa1poq duab olul EaWRYEH JO pealds ay3 sywi| uoniqIyul
HIAD 1eY3 0N g ul se sjeubis bas-diyD €Wy EH-1IUE JO SJ0YS Uda1ds J19Smoiqg awouab HSON (3-D) "V 24nbi4 ul umoys ejep jo a1edijdal
[ed1bojoiq e yuasaidal eyep 9say] ‘(€S 9|gel) uoniqiyul £yad uodn sjeubis sawpyeH padnpas A|buoils yim sausb Jo 19sgns e Joy (Y ‘WrioL)
Ldd-WN YHMm pa1eas) |es ‘s|[9d seZ)aD pPue LM Ul (SS1 9Y3 03 pazijewiou) sjeubis bas-dIyD eawpyeH-Ue ueaw o sjojdels|y (g) 's||92 se/Mad
Ul SS1 Y3 38 uoibal 9314 SWO0SOo3|dNU Jusulwoid 10w Y3 910N “Ldd-INN YIIM paieall yoes ‘s||93 se/ydd pue I M Ul sauab passaldxa-||om 10y
sleubis bas-d|yD €H-13ue ueaw jo sjo|deld| (V) "SUOIINGLISIP EdWLYEH PUe E3WLNEH SI1S}[e uoniqiyul £dd “(£ 'S ‘v 2inbi4 01 paje|al) S 2.nbi4

pliaq ¢—— DG e+ vd SSL ) §'I-
e maa  u ] :

— —— SeLIPO EAWYEN
" LM €8W9EN

100

{:

(5 diyd €d3W9EHNEH

2000

[000°2£0'%2 [000’5€0'r2 [o00'sE0' YL |000'vE0' L [ T19¢v=U -
616y ————i 1 [ .

(emmmmm— 1))0Q 1q (emmmm— ) Hy

e ISl 71100 me6LeHIN wal

dIuD €3WOENEH
LL

_ io1ov
L
=
se P &
gawpy
(0]
(@)
=
)
. N o . N - g 1M g3y L
oL [ooo'seo’s2 ooove0's2 looo'eeoy2 ..mm _ooomm—w”_o_m loos've 0 _8o§o_mf loos'eeroe | mh . 000°2Lv'6L| 000°8L1'6L| 000°6.1'6L| 000°087'6.|
616y P11 ) ! _ : @ t———— 616u
s’ L+ vd SSL M S'}-
Mlo'e+ . - SS1 a4 §°L- C S

- - *
= 520000

I . .ot
w
A
N 050000 H
; 3 o
“ W “ 1520000 Auluv
: =u ) o
: egel 9 ; 9gsy=u ©
. SEPD E3WpH T - se.pd €H : onono
;1M eawpy ¢ m ; imen T <



Figure S5
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Figure S5 (related to Figure 2, 4). TFIIH-phosphorylated CTD activates SETD1A/B. (A) Representative silver-stained
gel showing TFIIH-phosphorylated CTD (P-CTD), unmodified CTD (CTD), and no CTD (none); the “P-CTD"” and
“None” samples each contained TFIIH, but only the P-CTD sample included ATP to achieve a fully phosphorylated
CTD, as shown. These fractions were added to methyltransferase assays with SETD1A or SETD1B in the presence
of nucleosomal templates (see Methods). Asterisk: bands corresponding to TFIIH and eluted antibody used to
purify TFIIH. (B) Representative western blot data following incubation of SETD1B with nucleosomes, SAM, and
the corresponding CTD supplement indicated at the top. (C) Relative quantitation (+ s.e.m.; for H3K4me1,
H3K4me2, and H3K4me3, n = 3, 2, 3 replicate experiments, respectively) of H3K4 methyl marks following
incubation of SETD1B with the pol Il CTD fraction indicated (None = buffer + TFIIH only). Data for H3K4me1,
H3K4me2, or H3K4me3 were normalized to signal from P-CTD samples, which was set to 1. Note that the
phosphorylated CTD specifically affected levels of tri-methylated H3K4 with SETD1B, not mono- or di-methyl
(red box). Similar data were obtained for SETD1A complexes.

Methylation Signal Normalized to P-CTD
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Table S2A: Proteins binding unmodified CTD, not TFlIIH-phosphorylated CTD

CA9 KRT6B MED16 MED29
CAPZA LIMCH1 MED17 MED30
CAPZB LMO7 MED18 MED31
CTNND1 MED1 MED19 MYO1C
DSP MEDA4 MED20 MYO1G
ELL MED6 MED21 PICALM
GNAI1 MED7 MED22 SPTBN2
GNAI2 MED8 MED23 STOM
GNB1 MED9 MED24 TOX4
GNB2 MED10 MED25 WWP1
ITCH MED11 MED26 WWP2
ITGAS MED14 MED27 ZNF655
KPNAG6 MED15 MED28

Table S2B: Proteins binding TFIIH-phosphorylated CTD, not unmodified CTD

ACTN1 DDX5 IQGAP1 RPS7
ACTN4 DHX15 MARS RPS8
ACTR2 DPY30 MTR1 RPSA
ALDH18A1 ECH1 MYO1E SCAF4
ASH2L ENSG00000250151 NOLC1 SEPT.8
BOD1L1 ERCC3 PCIF1 SETD1A
CAPRIN1 FASN PIN1 SETD1B
CDC73 FLOT1 POLR2B SETX
CHD4 FOLR1 POLR2C SKIV2L2
CMTR1 GLUD1 PPP1CB TRIM25
CORO1C HCFC1 PSMD2 TUBAS8
CSTF2 HNRNPC PSME2 WDR82
CTR9 HNRNPH1 RBBP5 YBX1
CXXxC1 HNRNPH2 RHOA ZC3H4
HNRNPL RNGTT

Table S2. (A) List of proteins that differentially bind unmodified CTD vs. TFIIH-phosphorylated CTD.
(B) List of proteins that differentially bind TFIIH-phosphorylated CTD vs. unmodified CTD. Related to
Figure 2.



Table S6: Proteins binding P-TEFb-phosphorylated but not TFlIH-phosphorylated CTD

C220rf28 HIST1H4H RADS50 SF3A1
CDC5L HNRNPR RBM25 SMARCC2
CHERP ILF2 RECQLS SMC4
CPSF1 ILF3 RIF1 SRRT
CPSF3 KIAA1967 SCAF1 TBL1XR1
DARS PHF3 SCAF11 TOX4
DDX21 PHRF1 SCAF8 U2SURP
ELL PRPF40A SCAI ZNF207
GATAD2B RAD21 SETD2

Table S6. List of proteins that differentially bind P-TEFb-phosphorylated CTD vs. TFIIH-
phosphorylated CTD. Related to Figure 6.
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