Supplemental Figure 1
(56 MS/MS spectra)

SUPPLEMENTAL FIGURE 1. MS/MS spectra for all the peptides identified and analyzed in the study.
For those peptides that cannot be resolved from the MS/MS data alone (with superscript  °in Sup. Table
1), a representative MS/MS spectrum for one of the possible peptides is provided.
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#7975-7975 RT:55.15-55.15 NL: 6.11E3
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#7547-7547 RT:52.62-52.62 NL: 1.03E3
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#7964-7964 RT:55.09-55.09 NL: 7.39E3
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#8614-8614 RT:58.94-58.94 NL: 9.96E2
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prkme3:0SAPATGGVKpr,mel:1KprPHR

#8140-8140 RT:56.19-56.19 NL: 4.14E5

Relative Abundance
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prKpr,mel:1SAPATGGVKme3:1KprPHR H3K27mel:1K36me3:1

#8475-8475 RT:58.01-58.01 NL: 3.70E4
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prKpr,mel:0SAPATGGVKme3:3KprPHR

#8849-8849 RT:60.34-60.34 NL: 7.26E2
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prkme3:3SAPATGGVKpr,mel:1KprPHR H3K27me3:3K36mel:1

#8392-8392 RT:59.27-59.27 NL: 1.93E3
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prKpr,mel:1SAPATGGVKme3:3KprPHR H3K27mel:1K36me3:3

#8766-8766 RT:59.85-59.85 NL: 2.84E5
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prkme2:0SAPATGGVKme2:1KprPHR

#6163-6163 RT:49.33-49.33 NL: 5.18E3
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prKpr,me2:1SAPATGGVKpr,me2:1KprPHR

#6696-6696 RT:47.70-47.70 NL: 1.20E4

Relative Abundance
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prKpr,me2:1SAPATGGVKpr,me2:2KprPHR

#6700-6700 RT:47.72-47.72 NL: 5.32E3

Relative Abundance
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prKpr,me2:2SAPATGGVKpr,me2:2KprPHR

#7226-7226 RT:50.74-50.74 NL: 1.36E3

Relative Abundance
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Supplemental Figure 2

SUPPLEMENTAL FIGURE 2. Differential equations used for modeling the relative abundances of
residues that can be mono-methylated (A), mono- and dimethylated (B), or mono-, di-, and trimethylated
(C). In the MATLAB code (Supplemental Data), we account for dilution of the various species due to cell
division in the fitting of u. For calculating the time required for half-maximal labeling, we fit the relative
levels of a fully labeled peptide species X to equation (D) at each day after introduction to labeled media.
In the equation, c; represents the final relative level of X (more precisely, the change between the
maximum relative level and the initial relative level, which is 0 for the fully labeled species), and c,
represents the time constant. Multiplying the time constant by In(2) yields the half-max time (ty,) of

maximal label incorporation.

A

d[0:0)/dt = o — Ko_1[0:0] = Ko .1 [0:0] + Ky o[L:1] + Ky -o[1:0] — o [0:0]
d[lO]/dt =- kj_*)()[l:o] + k’oﬁl[OZO] - p.1[10]

d[L:1]/dt = Ko_.1[0:0] —Ka o[1:1] - pa[L1:1]

B:

d[0:0]/dt = o — ko_1[0:0] — K’o_1[0:0] + ky_o[1:1] + K;_0[1:0] — po[0:0]

d[1:0]/dt = — ky_0[1:0] + k’0—1[0:0] — Kq—,5[1:0] + ko1 [2:1] + ko1 [2:0] = K*1—,5[1:0]— pa[1:0]
d[1:1]/dt = — Ky, o[1:1] + ko_1[0:0] — kqn[1:1] + ko [2:1] + Kpoi[2:2] — K*15[1:1]— pa1:1]
d[2:0]/dt = — 2k,_,[2:0] + K’1_,[1:0] — p2[2:0]

d[2:1)/dt = — 2k, [2:1] + K’ 15[ 1:1] + Ky_0[1:0] — p2[2:1]

d[2:2)/dt = — 2k,_,,[2:2] + ki_5[1:1] — p2[2:2]

C:

d[0:0]/dt = o — ko_1[0:0] — K’o—1[0:0] + ky_o[1:1] + K;_0[1:0] — po[0:0]

d[1:0]/dt = — k;_o[1:0] + K’9_1[0:0] — k1_5[1:0] + ko_,1[2:1] + 2k,_,,[2:0] — K’1_5[1:0]- u 4[1:0]

d[1:1]/dt = = ky_o[1:1] + Ko—1[0:0] = kq—5[1:1] + ko [2:1] + 2Koo,1[2:2] — K*1n[1:1]— o[ 2:1]

d[2:0]/dt = — 2k,_,[2:0] + k’1,[1:0] — K'5_5[2:0] — Ko—.3[2:0] + 3k3_5[3:0] + k3_,[3:1] — po[2:0]

d[2:1)/dt = = 2k, [2:1] + K’1o[1:1] + Ky0[1:0] — ko3[ 2:1] + 2K3-5[3:2] + Ks5[3:1] — K’5—5[2:1] -
Ho[2:1]

d[2:2)/dt = — 2k,1[2:2] + kyo[1:1] — kp3[2:2] + 3Ks5[3:3] + Ks_0[3:2] — K’55[2:2] — po[2:2]

d[3:0)/dt = — 3k;_,[3:0] + k’»_3[2:0]- p3[3:0]

d[3:1]/dt = ky_,5[2:0] — 3kz_o[3:1] + K’553[2:1] — pa[3:1]

d[3:2)/dt = kp_3[2:1] — 3k3_2[3:2] + K’5_3[2:2] — p3[3:2]

d[3:3]/dt = kp_,3[2:2] — 3K3_,2[3:3] — u3[3:3]

D:
[X] = ¢ — cyxexp(-t/cy)



Supplemental Figure 3 (14 MS spectra slides)

SUPPLEMENTAL FIG 3. MS spectra of the turnover for all peptides analyzed in the study, from day 0 to
day 1 post introduction to labeled media. For peptides that can exist as non-oxidized or oxidized forms
(labeled with “ox” in Sup. Table 1), only the non-oxidized form is provided. Furthermore, for peptides
that can exist in multiple charge states, only one charge state is provided.
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Su pplemental Fig. 4 SUPPLEMENTAL FIG 4. Relative distribution of H3K18mel, H4R3mel, H3K79mel and me2,
H3K4mel, H3K27mel, me2, and me3 and H1.4K25mel compared to the respective overall histone
turnover during the course of the pulse labeling. Markers represent averages from two technical
replicates, and vertical bars denote standard error.
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Supplemental Fig. 5

SUPPLEMENTAL FIGURE 5. Effect of acetylation and methylation of other residues on half-life. The average
half-lives of the (A) H3K9 fully labeled peptides depending on the K14 acetylation state and of the (B) H3K27 and
H3K36 fully labeled peptides depending on the methylation state of K36 and K27 respectively. Vertical bars denote
standard error.
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