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Details of nESI/TIMS hardware and mobility calibration

Nano-ESI source

Custom nESI emitters were made from quartz glass capillaries (I.D. 0.7 mm, O.D. 1.0 mm)
utilizing a P-2000 micropipette laser puller (Sutter Instruments, Novato, CA). The inlet capillary
was a stainless steel tube (1/16 x 0.020”, IDEX Health Science, Oak Harbor, WA).

TIMS cell
The TIMS cell is an electrodynamic ion funnel with three regions (see scheme below): entrance,
analyzer tunnel (46 mm length), and exit. The rf voltage creates a quadrupolar field in the tunnel

and dipolar field in other regions.
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Mobility calibration in TIMS

Multiple ion species are first trapped and thermalized at different £ values set up by voltage profile
along the tunnel, then pushed out by “ramping” (decreasing) E in steps with each species eluting
at a characteristic voltage (Vewtion - Vout). The total time an ion spends in the system (from gating

into the TIMS cell to registration at the ToF detector) is:



tiotal = ttrap + (Velution/ Vramp) X tramp + tToF = fo + (Velution/ Vramp) X tramp,

where fuap 1S the trapping time, f1or is the flight time from cell exit to detector (through MS
vacuum), Vramp and tamp are the voltage range and time of ramp, and 7 is the constant time before
and after the separation step. The Veuion and # values for each m/z of interest are determined
simultaneously by varying framp from 100 to 500 ms at fixed Vwamp. More details on this procedure

are found in Ref. [50].



Table S1.

Collision cross sections (CCS, A2) and resolving power (R) values for protonated histone tails measured

using TIMS.

Peptide Ion CCS (A2), std. error of mean: + 0.04% R
[M+6H]** 1303 137
[M+7H]7* 1398/1406 203/180
[M+8H]3+ 1574/1607 96/102

Komes
[M+gH]o* 1685/1710/1735/1749 153/119/141/211
[M+10H]"** 1835 170
[M+uH]™ 1921 201
[M+6H]** 1308 92
[M+7H]7*  1405/1437 82/72
[M+8H]3+ 1508/1535/1574/1609 188/284/146/223

K23me3
[M+gH]o+ 1684/1707/1751 167/76/233
[M+10H]**  1830/1839 218/236
[M+uH]™  1926/1943 244/183
[M+6H]**  1291/1357 128/137
[M+7H]™*  1394/1422/1441 59/133/119
[M+8H]3+ 1483/1510 215/265

K36me3
[M+gH]o+ 1658/1702 240/122
[M+10H]"°* 1833 176
[M+uH]™ 1948 229
[M+6H]** 1209 105
[M+7H]7* 1290 145

Koac [M+8HI¥  1395/1404/1420/1435/1447/1473 199/187/202/144/90/184
[M+gH]o*  1529/1563/1572/1603 191/223/197/255
[M+1oH]°*  1673/1694/1715 222/121/159
[M+uH]™ 1784 133
[M+6H]* 1205 120
[M+7H]7* 1298/1322 137/85

Kigac [M+8H]**  1404/141/1427/1434/1442/1451 134/168/153/163/170/45
[M+gH]o*  1541/1562/1572/1587/1625/1640 220/112/210/122/216/262
[M+10H]** 1701 150
[M+uH]*  1785/1814 223/151
[M+6H]* 1207 72
[M+7H]7* 1287/1310 239/218

Ki8ac [M+8H]3+ 1396/1405/1418/1428/1435/1454/1480 208/156/153/11/197/117/159
[M+gH]o* 1531/1563/1579/1611 247/223/198/201
[M+10H]"* 1694 179
[M+uH]™ 1786 192
[M+6H]°+ 1210 145

Ka7ac
[M+7H]7* 1294/1304/1326 223/215/221
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[M+gH]>*  1627/1638/1651 148/252/229
[M+10H]"**  1695/1730/1750 213/122/221
[M+uH]™  1791/1799 167/189
[M+6H]%* 1212 135
[M+7H]7 1301/1324 190/221
Kome [M+8H]3+ 1426/1438/1473/1499/1511 247/173/142/180/140
[M+gH]o* 1574/1591/1628/1640 237/175/119/149
[M+10H]®* 1704 97
[M+uH]™ 1787 167
[M+6H]% 1218 151
[M+7H]7 1302/1309/1326/1336 193/73/165/69
Kz3me [M+8H]3+ 1416/1430/1439/1453/1468/1494/1507 153/164/212/153/120/199/260
[M+gH]o* 1561/1576/1625/1635 244/146/140/178
[M+10H]** 1700 90
[M+uH]™ 1800 143
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Figure S2

(a) K4me3/K9me3 (b) K4me3/K23me3 (c) K4me3/K36me3
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Figure S3
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Figure S3 (continued)
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Figure S3 (continued)
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Figure S5
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Figure S6

124+ | K9me3
K23me3
K27me3

K36me3

345 350 355 400
fT. ms

16



Figure S7
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Figure S8

Phosphorylated variants, 10+
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Figure S9
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Figure S10

Acetylated
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Figure S11

Transit time, ms (Synapt)
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Figure S12a

~
+ +
w| & 8 o~ 8+
~ ~
~_ ° °~
~ ~
138 S (] 1 ~ Y ]
b ~ 2 _ 4
>~ rr=0.42 ~ 2 _ 0.74
~ r=0.
136 | S~ ] i
~
S-S - ~N ~
134 | ~ A ~ E
~
~
132 } E E
130 L 1 1 1 1 1 . N 1 1 1 1 1 I. ]
1400 1410 1420 1430 1440 1450 4.80 481 4.82 4.83 4.84 485
155 . . . . . . . . .
9+ 9+
° °
° ) PAC)
150 | T s E
-~ / <
- -
-
P 7
145 P s -
L 2 _ 1 2 _ 1
Pl r'=042 - r°=0.63
P '
- e
140 | P - - - -
Pl ° [ o °
e
° °
s
S 1600 1605 1610 1615 1620 1625 4.74 4.76 478 4.80
UJD 152 . . . m . . . . 0
~ +] < +
150 F o L4 1 ~ i 1
~
° ~_ ° -
L J ~N 4
148 ~ , - )
146 } N ) r= 079- \\Q r= 067-
~
[ ] ~ [ ] N
~
144 | ~ - < i
~ ~
~ ~
~
142 + ~ E ~ g
~ ~
~
140 | So T
138 | e ® |
1680 1690 1700 1710 4.24 4.26 4.28 4.30 4.32 4.34
142 — . . . . . . . . .
° o 11+| @ o 11+
~—— ° °
140 | —-— - -
Tw——_ T T T T T -
138 | E E
2 _ 2 _
r=0.08 r=0.00
136 | E E
134 | ° E ° E
1770 1775 1780 1785 3.845 3.850 3.855 3.860 3.865 3.870
2
CCS. A tr, ms

22



Figure S12b
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Figure S13a
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Figure S13a (continued)
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Figure S13b
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Figure S13b (continued)
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