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1. Introduction of CHHM



Welcome to the Curated Catalogue of Human Histone Modifications (CHHM)!

CHHM is a tool for convenient viewing and locating human histone modifications, obtained by manual curation of modification records from 10
knowledgebases/databases and 3 complementary articles.

CHHM contains 6612 nonredundant modification entries covering 31 types of modifications (including 9 types of emerging modifications) and 2 types
of histone-DNA crosslinks, that were identified in 11 H1 variants, 21 H2A variants, 21 H2B variants, 9 H3 variants, and 2 H4 variants. Among the 6612
nonredundant modification entries, 4364 entries were retrieved from knowledgebases/databases and complementary articles, 2248 were identified by
inference based on protein sequence similarity and only identified in the present study.

Modification entries are presented with aligned protein sequences for ease of visualization and accessibility. All retrieved modification records were
manually inspected and classified into 3 categories based on the confidence level according to experimental evidence.

This tool is contributed and published by Wendong MA, Xiaofan DING, Jiajia XU and Terence Chuen Wai POON (Corresponding Author), Faculty of
Health Sciences (FHS), University of Macau

Website of Prof. Terence Chuen Wai POON: https://fhs.um.edu.mo/en/staff/terence-chuen-wai-poon/
Website of Prof. Xiaofan DING: https://fhs.um.edu.mo/en/staff/xiaofan-ding/

Website of Faculty of Health Sciences (FHS): https://fhs.um.edu.mo/

Website of University of Macau: https://www.um.edu.mo/



https://fhs.um.edu.mo/en/staff/terence-chuen-wai-poon/
https://fhs.um.edu.mo/en/staff/xiaofan-ding/
https://fhs.um.edu.mo/
https://www.um.edu.mo/

KNOWLEDGEBASE/DATABASE INFO

Through literature search, 16 publicly accessible knowledgebases/databases containing records of human histone modifications were identified. After manual
comparison of sources of the modification records among the knowledgebases/databases, 10 publicly accessible knowledgebases/databases were included in the
present work (as follows), 6 knowledgebases/databases (Phosida, IntAct, PRO, HPRD, neXtProt, Signor) were excluded to avoid redundancy. Each included
knowledgebase/database was annotated with a unique capital letter in our curated modification catalogue.

Type of Histone Experimental Evidence Whether Providing Whether Classifying Primary Source(s) of
Modifications of Provided Information Inference by Similarity  Subtypes of Methylation Modification Records

UniProtkB, PhosphoSitePlus,
phospho.ELM, GlyGen, dbSNO,
HPRD, IntAct, PRO, BioGRID,
Biomuta, neXtProt, p3DB,
PhosPhAt, PomBase, RLIMS-P,
SGD, Signor, etc.

Knowledgebase/Database  Annotation

iPTMnet N Many LTP/HTP/ISD N N

UniProtKB (Swiss-Prot) U Many LTP/HTP/ISD Y Y PRIDE
PhosphoSitePlus P Many LTP/HTP/ISD Y Y -
Phospho.ELM E Phosphorylation LTP/HTP N N PhosphoSitePlus, Phosida
HISTome2 H Many LTP N Y -
O-GIcNAc Database, iPTMnet,
GlyGen G Glycosylation LTP/ISD Y N UniProtKB, phospho.ELM, PRO,
etc.
GlyConnect L Glycosylation LTP N N -
MetOSite M Methionine Oxidation LTP N N PhosphoSitePlus
SwissPalm S Palmitoylation LTP N N -
UniProtKB, PhosphoSitePlus,
dbSNO D Nitrosylation LTP/HTP N N Phospho.ELM, OGlycBase, doPTM

3.0, dbGSH, RegPhos 2.0,
KinasePhos, etc.




ARTICLE INFO

Three articles were also included (as follows), because they provided complementary records of human histone modifications which have not been
included by the 10 knowledgebases/databases.

Article Symbol Introduction

A novel and unique article for the first time identified sites for UV-induced histone-DNA
Stitzer et al., Nat. Commun., 2020 1 crosslinks on histone H1.4. These crosslinks are not collected by the 10
knowledgebases/databases.

A representative article identifying calbamoylation sites on histones. Carbamylation is not

O'Neil etal., Sci Adv., 2020 2 collected by the 10 knowledgebases/databases.

A representative review systematically discussing modifications on Histone family H1.

Andres etal., IntJ Mol Sci., 2020 3 Formylation and hydroxylation are not collected by the 10 knowledgebases/databases.

For detailed information retrieved from articles, please refer to the last sheet "Entries featured in articles".

nfo Page Histone Modification List Human Histone List #H1 #H2A #H2B #H3 #H4 Entries Featured in Article



CONFIDENCE LEVEL

All retrieved modification records were manually inspected and classified into 3 categories based on the confidence level according to
experimental evidence.

The highest level of confidence (CL3) was given to those modifications identified/confirmed by low-throughout experimental methods, i.e.,
typical experiments generating solid evidence. A middle level of confidence (CL2) was given to those only identified by high-throughput
experimental methods, e.g., mass spectrometry-based bottom-up proteomic experiments. The lowest level of confidence (CL1, including CL1a
and CL1b) was given to those modifications identified by inference based on protein sequence similarity.

These confidence levels of the modification records were defined as follows:

Confidence Level Experimental Evidence of Records

CL3 Generated by low-throughput experimental identification (LTP).

CL2 Only generated by high-throughput experimental identification (HTP).

Clla Identified by inference based on protein sequence similarity and recorded in at least one

of the 10 knowledgebases/databases (ISD).

Identified by inference based on protein sequence similarity and only identified in the

CL1b present study (ISS).




2. Structure of CHHM



The tool CHHM consists of nine worksheets:

Worksheet 1: Information page

Worksheet 2: List of histone modifications and crosslinks included in CHHM
Worksheet 3: List of human histone variants

Worksheets 4-8: Curated modification entries in human histone families
Worksheet 9: List of modification entries featured in three articles

A B 5 D E F G H

1 Curated Catalogue of Human Histone Modifications (CHHM)

2 by Wendong MA, Xiaofan DING, Jiajia XU and Terence Chuen Wai POON*, Faculty of Health Sciences (FHS), University of Macau

3

il

5 WELCOME NOTE

B

T Welcome to the Curated Catalogue of Human Histone Modifications (CHHM)!
CHHM is a tool for convenient viewing and locating human histone modifications, obtained by manual curation of modification records from 10 knowledgebases/databases and 3 complementary articles. CHHM contains 6612 nonredundan
entries covering 31 types of modifications (including 9 types of emerging modifications) and 2 types of histone-DNA crosslinks, that were identified in 11 H1 variants, 21 H2A variants, 21 H2B variants, 9 H3 variants, and 2 H4 variants. Am
nonredundant modification entries, 4364 entries were retrieved from knowledgebases/databases and complementary articles, 2248 were identified by inference based on protein sequence similanty and only identified in the present study.
are presented with aligned protein sequences for ease of visualization and accessibility. All retrieved modification records were manually inspected and classified into 3 categories based on the confidence level (CL) according to experime

8

9 This tool is contributed and published by Wendong MA, Xiaofan DING, Jiajia XU and Terence Chuen Wai POON®, Faculty of Health Sciences (FHS), University of Macau

10

11 Website of Prof. Terence Chuen Wai POOM: https:fiths.um.edu.mo/en/staffiterence-chuen-wai-poon/

12 Website of Prof. Xiaofan DING: https:/iths um. edu_mo/en/stafffxiaofan-ding/

13 Website of Faculty of Health Sciences (FHS):  https://fhs um edu mo/

14 Website of University of Macau: https:-/hwww.um.edu. mof

15

nfo Page Histone Modification List Human Histone List #H1 #H2A | #H2B | #H3 | #H4 Entries Featured in Article + 4 »
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Worksheet 1: Information page

Information page provides a fundamental introduction of the tool CHHM, the information of knowledgebases/databases and
articles retrieved in this tool, and classification of confidence levels.

A B 5 D E F G H
Curated Catalogue of Human Histone Modifications (CHHM)

by Wendong MA, Xiaofan DING, Jiajia XU and Terence Chuen Wai POON*, Faculty of Health Sciences (FHS), University of Macau

WELCOME NOTE
Welcome to the Curated Catalogue of Human Histone Modifications (CHHM)!
CHHM is a tool for convenient viewing and locating human histone modifications, obtained by manual curation of modification records from 10 knowledgebases/databases and 3 complementary articles. CHHM contains 6612 nonredundan
entries covering 31 types of modifications (including 9 types of emerging modifications) and 2 types of histone-DNA crosslinks, that were identified in 11 H1 variants, 21 H2A variants, 21 H2B variants, 9 H3 variants, and 2 H4 variants. Am

nonredundant modification entries, 4364 entries were retrieved from knowledgebases/databases and complementary articles, 2248 were identified by inference based on protein sequence similanty and only identified in the present study.
are presented with aligned protein sequences for ease of visualization and accessibility. All retrieved modification records were manually inspected and classified into 3 categories based on the confidence level (CL) according to experime

This tool is contributed and published by Wendong MA, Xiaofan DING, Jiajia XU and Terence Chuen Wai POON®, Faculty of Health Sciences (FHS), University of Macau
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Website of Prof. Terence Chuen Wai POOMN:

Website of Prof. Xiaofan DING:

Woebsite of Faculty of Health Sciences (FHS):

Website of University of Macau:

nfo Page

Histone Modification List

https-fifhs um. edu mo/en/staffiterence-chuen-wai-poon/

https:/iths um. edu_mo/en/stafffxiaofan-ding/

https-fifths um. edu_mo/

https-/Awww um. edu_mo/

Human Histone List

#H1

#H2A

#H2B

#H3

#H4

Entries Featured in Article
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Worksheet 2: List of histone modifications and crosslinks included in CHHM

This worksheet provides summary of 31 types of modifications and 2 types of crosslinks included in CHHM. For acetylation and
methylation, annotations of their subtypes are presented. This part of information is consistent to Table 1 in the manuscript.

A B C D E
Annotation Full Name Amino Acid Residue with the ldentified Modification Modification Subfamily Modification Family
as follows acetylation as follows acetylation acylation

M-ac f-terminal acetylation M-terminus (M. S, T, P) as above as above
ac N*-acetylation K as above as above
but butyrylation K butyrylation acylation
cro crotonylation K crotonylation acylation
for formylation K formylation acylation
glu glutarylation K glutarylation acylation
bhb B-hydroxybutyrylation K B-hydroxybutyrylation acylation
hib 2-hydroxyisobutyrylation K 2-hydroxyisobutyrylation acylation
lac lactylation K lactylation acylation
mal malonylation K malonylation acylation
pal S-palmitoylation C palmitoylation acylation
pro propionylation K propionylation acylation
suc succinylation K succinylation acylation
ADPr ADP-ribosylation K.R, S E ADP-ribosylation ADP-ribosylation
PAR polyADP-ribosylation (PARylation) K.R.S.E ADP-ribosylation ADP-ribosylation
as follows methylation as follows methylation alkylation
M-me3 ff-terminal trimethylation MN-terminus (G) as above as above
me (K) monomethylation K as above as above
meZ dimethylation K as above as above
me3 trimethylation K as above as above

Info Page Histone Modification List Human Histone List #H1 #H2A | #H2B | #H3 | #H4 Entries Featured in Article (D] [
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UniProt Primary Accession

PO7305
Q02539
P16403
P16402
P10412
P16401
P22492
Q75WME
Q81ZA3
PBO00S
Q92522
POCOSE
Q96QVE
P04308
Q93077
P20671
Q96KKS
(2199578
QB6FI13
Q8IUER
Q16777

T T

Info Page

Worksheet 3: List of human histone variants

This worksheet provides summary of identified human histone variants. Human histone variants include 11 variants of human H1,
21 variants of human H2A, 21 variants of human H2B, 9 variants of human H3, and 2 variants of human H4. Protein information
is retrieved from UniProt, accessed in Dec 2022. This part of information is consistent to Table S1 in the supporting information.

UniProt Secondary Accession
B2R6I0; B4DRD6; QBFGEE; QBNBR3
Q3MJ34

ABK4I2

B2R751; Q2M212

Q4VB25

(214529; Q3042

Q6ISI1; QBIVES

Q147U8; QaGKZE; Q7726594
QBBWTT

P02261; Q2M1R2; QTBPAG
F28001; Q76PG3
B2R4F7; 000775, O00776; Q00777 00077TE; Qh40R1

ADPKS1; PA7754; QBFGYE

A2RUUB; Q5JXQ4
BZRAFD; P20670

QBORAT. QBIUES

=== -]

Histone Modification List Human Histone List

C

UniProt Accession Suffix

H10_HUMAM
H11_HUMAM
H12_HUMAM
H13_HUMAM

H14 HUMAM

H15 HUMAM
HAT_HUMAM
H1FNT_HUMAM
H18_HUMAM
HILS1_HUMAN
H1X_HUMAM
H2A1_HUMAN
H2A1A_HUMAN
HZA1B_HUMAM
H2A1C_HUMAM
H2A1D_HUMAM
H2A1H_HUMAM
H2A1J_HUMAM
H2AZA_HUMAMN
H2A2B_HUMAMN
H2A2C _HUMAM

R-F - SRR

Entries Featured in Article

Protein Name

Histone H1.0

Histone H1.1

Histone H1.2

Histone H1.3

Histone H1.4

Histone H1.5

Histone H1t
Testis-specific H1 histone
Histone H1.8

Putative spermatid-specific linker histone H1-like protein
Histone H1.10

Histone H2A type 1
Histone H2A type 1-A
Histone H2A type 1-B/E
Histone H2A type 1-C
Histone H2A type 1-D
Histone H2A type 1-H
Histone H2A type 1-J
Histone H2ZA type 2-A
Histone H2A type 2-B
Histone H2A type 2-C

12

Short|
Histon
Histor
Histon
Histor
Histor
Histon
Testic
Haploi
Histon
H1.9 |
Histor
H2A.1
H2A-c
Histon
H2A-c
Histor
H2A-c
Histor
H2A-c
H2A-C
H2A-c

»



Worksheets 4-8: Curated modification entries in human histone families (Part 1)

Worksheets 4-8 are the principal content in CHHM, providing the curated modification entries in human histone families H1, H2A, H2B, H3, and H4,
respectively. Below is the key table for these worksheets. The curated modification entries in CHHM are delivered at two levels: protein sequence level and
modification level. At protein sequence level, capital letters denote amino acid symbols (e.g., M for methionine, K for lysine). At modification level, capital
letters or numbers in italic denote the source of a modification entry (e.g., N for a modification featured in iPTMnet; 2 for a modification featured in O’Neil et
al., Sci adv., 2020). At both protein sequence level and modification level, font color and background color denote the confidence level as shown in the key
table. Besides, the initial methionine is indicated with a red background color. This part of information is consistent to Figure 1 in manuscript.

KEYS

PROTEIN SEQUENCE LEVEL

Initiator Methionine

Site information supported by LTP [Confidence Level 3]

Site information only supported by HTP [Confidence Level 2]
K Site information supported by 1SD [Confidence Level 1a]
Site information supported by 1SS [Confidence Level 1b]

-~

MODIFICATION LEVEL

Modification featured in iIPTMnet

Modification featured in UniProtkB

Madification featured in PhosphoSitePlus

Modification featured in Phospho.ELM

Modification featured in the HISTome2

Modification featured in GlyGen (Glycosylation)

Modification featured in GlyConnect (Glycosylation)

Maodification featured in MetOSite (Methionine Oxidation)

Maodification featured in SwissPalm (Palmitoylation)

Modification featured in dbSMO (S-nitrosylation)

Modification featured in article (Stitzer et al., Mat. Commun. , 2020} (UV-induced histone-DMNA crosslinks in H1 family}
Modification featured in article (O'Neil et al., Sci Adv. , 2020} (Carbamoylation in H3 and H4 families)
Modification featured in article (Andrés et al_, Int J Mol Sci. , 2020) (H1 modifications)

Madification record generated by LTP, featured in the corresponding knowledgebase/database or article
Modification record only generated by HTP, featured in the corresponding knowledgebase/database or article
Modification record generated by ISD, featured in the corresponding knowledgebase/database

w-:iml\:ubmar-m:tm-uc:z

Modification record generated by 1SS

13



Worksheets 4-8: Curated modification entries in human histone families (Part 2)

The next page demonstrates an example page of CHHM providing information of the modification entries at protein sequence level.

At protein sequence level, aligned amino acid sequences of the histone variants within a family are provided. Gaps in protein sequence are determined by
sequence alignment. The confidence of the amino acid residue being a modification site is indicated by the confidence level of the modification entry with the
highest confidence of evidence among all entries associated with the amino acid residue. The degree of confidence is denoted by a combination of the
background color and the color of the amino acid symbol (refer to the key table for details). The initial methionine is highlighted with a red background color.

This part of information is consistent to Figure 2 in manuscript.



Protein sequence position of an amino
acid residue presented at the end of a line

Gap determined by
sequence alignment

Unmodified site Modified site

Initial methionine

In accession

Prote

"
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Example Page at Protein Sequence Level

Histone family
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Worksheets 4-8: Curated modification entries in human histone families (Part 3)

The next page demonstrates an example page of CHHM providing information of the modification entries at modification level.

To visualize the modification entries for each amino acid residue, clicking the “+” button on the left of the consecutive line, below the amino acid sequence of
a histone variant will give the information of individual modification entries, including type, localization, source, and confidence level. For each modification
entry, its type information is indicated at the beginning of each line of entries with the corresponding abbreviation. The italic letters/numbers indicate the
sources of the entries, i.e., knowledgebase/database or article. The combination of font color and background color denotes the highest confidence level of the
retrieved records for each entry (refer to the key table for details).

Of note, the modification entries highlighted with a grey background color are only used to describe the situation in which the type of modification is
identified, but the subtype of the modification has not been clarified. For instance, “Sym/asym me2” is only used to describe the situation in which the

dimethylation on this site is identified, but the type of methylation has not been clarified in the source knowledge/database.

This part of information is consistent to Figure 3 in manuscript.
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o. Reference Article
Stutzer et al., Naf. Commun. , 2020  https:/fwww_ncbi_nlm_nih.gov/pmc/articl HTP
(UV-induced histone-DMA crosslinks

in H1 family)
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Worksheet 9: List of modification entries featured in three articles

This worksheets provides the detailed information retrieved from articles, including source, confidence
level, protein information, site information and modification/crosslink type. This part of information is

included in the principal content of CHHM in the worksheets 4-8.
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3. How to use CHHM



HOW TO USE CHHM

To demonstrate how to use this tool, we provide the procedures in two assumptive sceneries:

Scenery A: investigation of the identified modifications on a target site on a histone variant.

For example, through site discovery, we have identified that the site K5 on histone variant Q99878/H2A1J HUMAN
is a site for a novel modification X, now we need to search for the identified modifications on the same site to investigate

the potential influence of X on bioprocess.

Scenery B: investigation of the identified sites for a target modification on histone variants.

For example, we have discovered that 2-hydroxyisobutyrylation (hib) on H2A histone variants contributes to some
novel functions in chromatin architecture and thus has influence in gene expression, now we need to search for the
identified sites for hib on H2A histone family to investigate how the mechanism works.

20



SCENERY A:

Investigation of the identified modifications on the site K5 on histone variant Q99878/H2A1J HUMAN.

Step 1. Locate the target histone variant in the corresponding family "#H1/H2A/H2B/H3/H4™ (worksheet).

Step 2. Find the target site on the sequence of histone variant and view information at protein sequence level.

Step 3. Click on the "+" button on the left of the consecutive line below the amino acid sequence of a histone variant to access the information of
modification entries.

Step 4. Find the information of modification type and confidence level on the target site by viewing the modification entries.

Step 5. Check the annotations of knowledgebases/databases or articles denoting the sources of information, search for the original page on the

corresponding knowledgebases/databases or articles for more details.
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Step 1. Locate the target histone variant in the corresponding family "#H1/H2A/H2B/H3/H4" (worksheet).
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Step 2. Find the target site on the sequence of histone variant and view information at protein sequence level.

4
—
nn. EE=E==z==qg=l=====ITI I FIITIkFFOD GGGGGGGGGGGGGEKNNE..
(%]
nn. [ I T TR | (0 T T O T T T T TR IR B o L S S R R T U [ [ [ [ [ Y I Ry L
(a4
nn. (L =R R R [Lo) [S=Rs - B R B R s R R R Vo R . - g TE | B e e L e T |
(@
nn. ok W W W = O Y- ==
=9
a..n. oo oo ood o of effled o oof o of o oM oo o o M o DY EE=E=====================wvne oo
Q
aﬂﬁn R [ [ | U U ) S U s A U [ R R [ e S R Y [ [ [ U U | | U | | [ R | [ [ [ |
=
nn. [N P ] BN e e T - - [P TN TR T T R T W R R T YW R R T YW T W R R B o T AT
=
nn. - A - o A A [ TN T T T T T T T T T T T T R TR TR A
—
nn. ITTTTITTTPIIfr T T T T 2 E WWWI IO [ R = R R R o R Rl e R B o e R o R e o R o o R R o o R
B
nn. SH>>>AH>I>>>>>>=Z= 4> A HH> S = === ============249uv
—
<L
i _RRRRRRRRRRRRRRQQHRRF _RRRRRRRERRRRﬂﬂHHQRR
<
| [-RR R - ARt R RE R - - - R A R R R - o D > A
S
nn. I =] = = - = A= R R R =R e R e e e e R A R A== = S
(]
nn. O oo o o off oo o O A A O A G wow oo O oo o ) E R o
L
nn. [ | [ W W XYoo A 00N DO
L
nn. (=== === Ry [=gfe el e = e Ml LA A = = = = B A I e A Ll N L A A e Rl ML M i = A
=
A..n. RN R R S R U DU N [ e = R [ [ | I r r X r X X X r X I IIIIT JdJdII I
Q
nn. Ww o ww g oo W W w W W WO W A== R S TR R ==
[as]
a..n. AR 1] G e e T e e A A S A A A (¢b] [ B R~ B~ R = P ~ P - PO - P - Ry - P -
.ﬂ.ﬁ n
< RRRRRRRRRRRRR_RRRRRRR 0% AiHHHHRF < —F F
1 —
c
I~ n
wwownwn W N SSSSSﬂ.ﬂVVRQQm %e R R R e R = e R e R R R ]
- - =
wviowowow o ufoun [ R R BT RV RV R R R RV R = mn e e e e == U
< n 8
| o e e e o e 2 E R EEEEE D EE O .IC R il el R - R - R R
)
= L v
= wvi = v = H v vnon wnon VWi i Qrbe A A TT TR ==
| e
= = [DIESHSINEEAY t.ln_.m Mo ow o 00U
- C O
o © r—
T W <L o < <f Iff<T I < < I =T == O N hms_.NNNNNNSSSLL
= wn
- =)
EK TSRRREN A %hhuDDDDDDNNNDD
)
- )
o > =
I I I g I AT IS T T NE DO DTS = U mwm“RRRRRRQQKE
)
« I 2379~
| [N R - - Ny [ . . N - = _ neDlnnnnAnA.nnnAnA.ﬂn.ﬂnUuSS
O-I
o [ fT
A S S I L A S R AR — m.ULnﬂAﬂﬂAﬂEEEﬂA
v < -
o <
| w oo v QN d%BuNNNNNNNNKNN
o I 352
| L 0w wn oo nN.vWJﬁquGGGGGGGGGG
=z W - = o
| oo n = > O C Oisssgsasga<g>ad
O oL C
= (@]
| oo o Q anm%._LLLLLLLLKLL
O .= '
— [ — >
(LN 4 o Y (O Q@ | ]l ] ] |l |
c o
> [«B} o .= ‘=
[ R R R R O] ...“ Cfo._I_LI_I_LI_DuLI_I_L
= » v O o
e = g = L0 C O S iHHHHHH>>H>>
¥ P EQ
[ e S W W W W s =W W
T
| =W W < o = o o < f o o o o o o o & o I I S T
(4]
(e e T o o Sl R R R I R R R Y - T
L
LI I B | [ O R I R R B | S [ Y [ [ [ U U [ | U | | [ R | [ [ [ |
L
o [ KA YYYYYYYYYYYYHYYYE
]
| R N BRI [T TN T T T T T T T T T T T T R T T R TE R T W TW R TH|
[&]
LI I B | [ O R I R R B | S R [ [ [ U | [ | i | | B L T R [ e |
=== =3 = = = = = =z ==== === = =
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® WH_H_H_H_MWH_H_H_WUWWWH_H_WWWW WH_H_H_H_H_WH_H_H_WUWWWH_H_WWW
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Step 3. Click on the "+" button on the left of the consecutive line below the amino acid
sequence of a histone variant access the information of individual modification entries.

L1z] A [ B |cID|/E|lF|[G|H|T|IJ|K|[LIMIN|O|P|Q|R| [i]z] A [ B |CI  D|/E|F|GI H|I1I | J|K|L M| N O|P|Q]|R

31| 31|

32 |UniProt Accession 32 |UniProt Accession

33 |P0C0SS H2A1_HUMAN - - |- - s R K G G A R 33 |P0C0SS H2A1_HUMAN - - |- - ¢ [ Q0 G G A R
+| 50 |Qeave H2A1A_HUMAN - - - - s R K G G A R 50 |Q96QVE H2A1A HUMAN - - - c I ¢ G G A R
[+] &7 |P04908 H2A1B_HUMAN - - - - s R K G G A R 67 |P04308 H2A1B HUMAN - - - ¢ I Q G G A R
[+ g4 Q93077 H2AIC_HUMAN - - - - s R K G G A R g4 |Q93077 H2A1C_HUMAN - - - = c I ¢ G G A R
+] 1p1|P20671 HeA1D_HUMAN - - - - s R K G G A R 101|P20671 H2A1D HUMAN - - - - c I ¢ G G A R
E 118l09AKKE HoadH HUnNAR < R '3 G G A B llg:QgngG H2ZATH_HUMAN _ _ _ _ G R Q G G A R
e 1354299878 HeAl HUMAN - - - - s R K G G A R | 135|Q99878 HoAl  HUMAN [l R GG AR
EI 152|Q6F13 HOAZA_HUMAN - - - - s [Elr K G G A R 136 AA Residue No. - - - - 1 2 3 4 7 8 9 18 11 12
] 170/Q8ME6 H2AZB_HUMAN - - - - [ | K G G A R 137| Site LocatonNo. - - - - @8 1 2 3 6 7 8 9 18 11
+] fa7/Rg777 H2A2C_HUMAN - - - - s  [3r K G G A R 138 ph- - - - - QB - - - - - - - - -
[+] -|lQ7Lo H2A3_HUMAN N s [ K G G A R 139 Nac - - - - - Diew-oo- - - - - - - oL
[+] 2o NABTIVI H2AJ_HUMAN - - - - v S G R K G G vV R 140/ ac - . - - - i _ _ _ _ - _ _ _
(+| 230|P16104 H2AX_HUMAN - - - - S G R K G G A R 141 symasymme2 - - - - - - - FFW- - - - - - - -
+| 256/075367-2 H2aY HUMAN - - - - [[MMs s R - G G K K 142 symme2 - - - - - - - W - - oo
+]  275|Q9POME H2ZAW_HUMAN - |- M ¢ R - - - 5 G K kK K 143 ct- - - - - - _ A P T
+| 292/POCS5YS  H2AB1_HUMAN R R R R R R G S S G A G G R 144 Y O O O s B SO B
[+]  296|Pocszo H2AB2_HUMAN R R R R R R 6 S S G A G G R 145 o N S A T /e
[+| 300/M0A3B3IUB3 H2AL3 HUMAN - - A G N K M F ¢ R - - P R R 146| mbl- - - - - 1= 1- - |- - M.
[+]  307/Qr1ug H2AV_HUMAN - - A G G A G s ¢ A 147, S s s PO D U D P S U ., N
[+]  3109/POCOSS H2AZ HUMAN - - A G G A G D S G A wol- 1= - 1- - - - - - - - 1- - 1- - I-
[+]  332|075409 HYPM_HUMAN - - s E K K N C K - N 5 5 N Y9 lac- - - - - . T
. Lo sw- - - - - - Modification entries Oll- -

337 UniProt Accession 151 ub - - - - - B - - -
333/P0COS8 H2A1_HUMAN L £ . Tt A E I L E L A G N A A E 152|Q6FI13 HZAZA_HUMAN - - - - R [ Q G G A R
+| 353/Q96QVE H2ATAHUMAN L E Y L T A E I L E L A G N A S | 170 QBIUEG HZAZB_HUMAN - - - - R [d Q G G A R
+|  366/P04908 H2a1B HUMAN L E Y L T A E I L E L A G N A A +] 1g7/Q16777 H2A2C_HUMAN - - - - G G Q G G A R
+| 379|Q93077 HZAICHUMAN L E Y L T A E I L E L A G N A A [+] 2ps|QiLrLo H2A3_HUMAN - |- - - (R |4 Q G G A R
+| 392/P20671 H2ADHUMAN L E Y L T A E I L E L A G N A A [+|  222/Q9BTM1 H2AJ_HUMAN - - - |- S G R G Q G G v R
+]  407|Qa6KKS H2ATHHUMAN L E Y L T A E I L E L A G N A A +] 239/P16104 H2AX_HUMAN - - - |- S G R G T G G A R
[+]  422|Q99878 HZATJJHUMAN L E ¥ L T A E I L E L A G N A A (+| 256|075367-2 H2AY_HUMAN - - - |- s § R - - - G G K K
(+| 437/Q6FI13 H2A2A HUMAN L E Y L T A E I L E L A G N A A +|  275/Q9POMSE H2AW_HUMAN - |- s G R - - - S G K K K
[+] 452|QsIUES H2A2B HUMAN L E Y L T A E I L E L A G N A A [+] 292|POCEY9 H2AB1_HUMAN R R R R R R G S S G A G G R
+|  4g5/Q167T7 H2A2C HUMAN L E Y L T A E I L E L A G N A A +| 29g|POCEZ0 H2AB2_HUMAN R R R R R R G S S G A G G R
[+| 4sp/Q7LTLO H2A3_HUMAN L E ¥ L T Ao E I L E L A G N A A [+| 300/A0A3B3IUG3  H2AL3 HUMAN - - A G N K M F C R - - P R R
+|  493|QeBTM1 H2AJ_HUMAN L E ¥ L T A E I L E L A G N A A +] 3p7/Q@riue H2AV_HUMAN - - A G G A G s ¢ A
+| spg|P16104 H2AX_HUMAN L E AL T A E I L E L A G N A A [+| 319/POCOSSE H2AZ_HUMAN - - A G G A G D S G A
[+] 521|075367-2 H2AY_HUMAN L E AL T & E I L E L A G N A A [+| 332/075409 HYPM_HUMAN - - s E K K N C K - N S S N
+] 528|QaPOME Hzaw HUMAN 1 E fFA0JL A & E I L E L A G N A A [+] 336
[+| s535/POCEYY HZABT_HUMAN 1 E Y L T A K V¥V P E L A G N E A 337/UniProt Accession
[+| 530/POCEZ0 HzaB2 HUMAN 1 € v L fp@Ma « v L E L A G N E A 333|P0C0S8 H2A1_HUMAN L E j#. T & E I L E L A G N A A
+| 543|A0A3B3E3 H2AL3HUMAN L E Y L T A N I L E K VNV G K E V +| 353|Q96QVE H2ATAHUMAN L E Y L T A E I L E L A G N A S
+| s47/Q71UI9 H2AV_HUMAN L E L T A E ¥V L E L A G N A S +|  366/P04908 H2ATBHUMAN L E Y L T A E I L E L A G N A A
'+| 559/P0COSA HZAZ_HUMAN L E AL T A E V L E L A G N A S '+|  379/Q93077 HZAICHUMAN L E ¥ L T A E I L E L A G N A A
| InfoPage Histone Modification List | Human Histone List | #H1 | #H2A | #H2B | #H3 | #H4 | Entries| | InfoPage Histone Modification List Human Histone List | #H1 | #H2A | #H2B | #H3 | #H4 | Entries|
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Step 4. Find the information of modification type and confidence level on the target site by viewing the modification entries.

[i]z] A , B lc|DIE|JF|G|IHII1|J|K|L M|IN|O|P|Q|R|S | T|U|V| W|X|Y| Z | A\ | AB|AC AD AE|AF|AG| AH| Al | A] | AK| AL |AM[AN | AO | AP | AQ | AR | AS | AT[+
31
32 |UniProt Accession
33 |POCOSS H2A1_HUMAN - - - - ¢ [l 0 G G A R A A T R S S R A 6 L @ F P v ¢ W v rR L L R G - N
50 /Q96QVE H2A1A HUMAN - - - - R [¢ Q 6 & A R A s s R s S R A G L Q F P vV G R I H R L L R G - N
67 |P04908 H2A1B_HUMAN - - - - R [ 0 6 & A R A A T R S S R A & L O F P V G R ¥V H R L L R G - N
g4 Q93077 H2AIC_HUMAN - - - - R [ 0 G G A R A A s R s S R A G L Q F P vV G R V H R L L R G - N
101 P20671 H2A1D_HUMAN - - - - R [¢ Q 6 & A R A A T R S S R A G L Q@ F P V G R ¥V H R L L R G - N
118/ Q96KKE H2AMH_HUMAN - - = - R [ 0 G G A R A A T R S S R A & L O F P V G R ¥V H R L L R G - N
135/Q99878 H2A1 HUMAN - - - - ¢ LG G G A R A A T R S S R A & L O F P V GG R V H R L L R G - N
136 AAResidueNo. - - - - 1 2 3 4 5 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 36 37 38 - 39
137] _SitelocationNo ~ - - - @ 1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 36 37 - 38
138 pil- - - - - DCR- - - |- TS B e T e o T e S T e e e e
139 N-ac |- - - - - LU - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
140, acf - - - - - - - - N - - - B ¢ - - - - - - - e e e e e e e e e e e e e e
141 sym/asym me2 |- - - - - - - -_ - - - - - - - - - - - - - - - - - - - - - - - - i - - - - - - - - - -
142_ sym me2 - - - - - - - u - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
143 atl - - - - - - TR V- V - - - - - e e e e e e e e e e e e e e e e e
ADPrl- _ _ _ _ _ _ _ _ _ _ _ . . . .. . _ _ _ _ _ _
= wl - 0 - - - - L[ - Itisfoundthat K5 on histone variant Q99878|H2A1J_HUMAN is identified = = pmm’ -
o i 1 N R R | - asasite for N#-acetylation (ac) and 2-hydroxyisobutyrylation (hib) with the - - A - -
148, wf - - - - - - - - |- | -  highestconfidence level of evidence (CL3, LTP). - - i - -
149 lac - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - -
150, sucl- - - - - - - - -1 ¥ - -"''m - - - - - -1 -l E O E Il E O E Ol E Tl Ol
- 151 - - - - - - - - - - - - - - NU S O O e e e e e e e e e e e e - - -
=] 152/@6F13 H2A2A_HUMAN - - - - ¢ [l 0 6 G A R A [ K R BEr »~ ¢ L @ F P V G R V H R L L R G - N
[+]  170/Q8IUES H2A2B_HUMAN - - - - R [ 0 G G A R A [¢ K R S s R A G L Q F P V¥V & R ¥V H R L L R G - N
[+] 1g7/Q16777 H282C HUMAN - - - - R [¢ Q 6 & A R A [S K R S s R A G L Q@ F P V @ R ¥V H R L L R G - N
[+] 205/Q7L7LO H2A3_HUMAN - - - - ¢ LG 0 6 & A R A [¢ K R S S R A G L Q F P V & R ¥V H R L L R G - N
[+]  222/Q9BTM1 H2AJ_HUMAN - - - - S 6 R & 0 G G vV R A K K R S s R A G L Q F P V¥V & R ¥V H R L L R G - N
+]  233/P16104 H2AX_HUMAN - - - - S 6 R & T 6 & A R A R S s R A G L Q@ F P V¥V @ R ¥V H R L L R G - H
[+] 25|075367-2  H2AY_HUMAN - - . - s s R - -6 6 K K s T T s R s A [ ¢ v 1 F P V 6 R M L R Y I K K G - H
[+]  275/QIPOMG HZAW_HUMAN - |- S 6 R - - s 6 K K K M s L s R S A R A 6 v T F P v 6 & L m rR @ x x 6 - 71
+]  202/P0CEY9 H2AB1_HUMAN R R R R R R G s 6 A 6 6 R G R c s R T v R A E L S F S ¥V s @ v E R S L R E G - H
[+] 29g|P0OC5Z0 H2AB2_HUMAN R R R R R R G s 6 A 6 G R G R c s R T vV R A E L S F S vV s o VvV E R S L R E & - H
[+] 300/M0AIB3UG3 H2ALI_HUMAN - - A G N K M F R - - P R R Q R - s H S R R A E L Q@ F P ¥V s H L E R € L R E s 0Q H
+]  3g7/Q71Ue H2AV_HUMAN - - A G G A G s [ A A vV S R S Q R A G L Q@ F P V @ R I H R H L K T R T T
[+] 319|POC0SE H2AZ_HUMAN - - A G G A G D S & A T vV S R S 0 R A G L Q F P V & R I H R H L K s R T T
[+]  337]/075409 HYPM_HUMAN - - S E K K N C - N S s non N o [ o o FEMR w E L @ vV P R S F ¥V D R V V Q@ D E R D
[+] 336
337|UniProt Accession
338/ POC0S8 Hoat Human L e [@. T 2~ E I L E L A G N A A R D M T R I I P R H L @ L A 1 [n D E E L N L L G
[+] 353 Q96QVE H2ATAHUMAN L E Yy L T A E I L E L A G N A S R D N T R I I P R H L @ L A I R N D E E L N L L &
[+]  3s6/P04908 M2ATBBHUMAN L E Yy L T A E I L E L A G N A A R D M T R I I P R H L Q@ L A I R N D E E L N L L &
[+] 379/Q@93077 H2AMCHUMAN L E Yy L T A E I L E L A G N A A R D M T R I I P R H L ©0 L A I R N D E E L N L L G |+
| InfoPage Histone Modification List Human Histone List | #H1 | #H2A | #H2B | #H3 | #H4 | Entries Featured in Article ® 4 v
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Step 5. Check the annotations of knowledgebases/databases or articles denoting the sources of information,
search for the original page on the corresponding knowledgebases/databases or articles for more details.

1]z A B CIDIE|F|G|H| 1 |[J|K|[LIM N[O|P|Q|R|S|[T|U|V | W|X| Y| Z|A|AB AC|AD|AE|AF AG|AH| Al | AJ | AK| AL |AM|AN|AO | AP | AQ| AR |AS |AT[~

31

32 | UniProt Accession

33 [P0COS8 H2a1_HUMAN - - - - ¢ [Bc Q 6 6 A R A A T R S S R A G L @ F P v ¢ [Hlv v r L L Rr G - N
50 |Q96QVE H2atA HUMAN - - - - G G Q 6 6 A R A S s R s S R A 6 L Q F P V G R I H R L L R & - N
67 |P04908 H2A1B HUMAN - - - - ¢ B Q G & A R A A T R S S R A G L Q@ F P V 6 R V H R L L R G - N
g4 Q93077 H2A1C_ HUMAN - - - - R [¢ Q 6 6 A R A A s R S S R A 6 L Q F P V G R V H R L L R G - N
101/P20671 H2A1D_HUMAN - - - - G G Q 6 6 A R A A T R S S R A G L Q@ F P V G R V H R L L R & - N
118/ QIBKKS H2AMH HUMAN - - - - ¢ B Q G & A R A A T R S S R A G L Q@ F P V 6 R V H R L L R G - N
135/Q99878 H2A1_HUMAN - - - - IR [¢ Q 6 6 A R A A T R S S R A G L Q@ F P V G R V H R L L R G - N
[ - 136 AAResidueNo. - - - - 1 2 3 4 5 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 36 37 38 - 39

137| Site LocatonNo. - - - - @ 1 2 3 4 6 7 & 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 36 31 32 33 34 35 36 37 - 38

138 ph- - - - - pCRo- - - - - - - - - e e - i - - N e N e

139 Iac - - - - - N B = = - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

141 e .. - N:IPTMnet https://research.bioinformatics.udel.edu/iptmnet/ - - - _

2 - _ _ _ _ - - - _ _ _ . H . H _ - - -

- mme P: PhosphoSitePlus https://www.phosphosite.org/

144 aOPr- - - - - - - - - - - - H:HISTome2 http://www.actrec.gov.in/histome2 - - -

145 TS P P A P U P P - - Uni : : : N - -

146 T O O N S ~ U: UniProtKB (Swiss-Prot) https://www.uniprot.org/ . .

147 L N O o N e e e e e L i O e e L L e O L S S S ) S L

148, e O O O O O T N N O N T T T N N T T T T N T T T T T T T  DEEE

149 lac - - - - - - - - - - - - - u - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

150, suc- - - - - - - - - - - - - 'R - - - - - e T T T
| - 151 ub - - - - - - - - - - - - - - - - - - [ - - - - - - - - - - - - - - - - - - - -
=]  152/Q6FI13 H2824 HUMAN - - - - ¢ [l Q G & A R A |3 [GM:s =r A G L @ F P V 6 R V H R L L R G - N
+| 170/QsIUES H2A28 HUMAN - - - - R ¢ Q 6 6 A R A S~ [GMs R s s A G L @ F P V G R V H R L L R G - N
[+] 187|Qt6777 H2A2C HUMAN - - - - R [ Q 6 6 A R A S~ [Gs R s s A G L @ F P V G R V H R L L R & - N
[+] 205/Q7L7L0 H283_ HUMAN - - - - ¢ LMc Q G & A R A S~ [EMs rR s s A G L @ F P V 6 R V H R L L R G - N
+]  222/Q9BTM1 H2a) HUMAN - - - - S G R G Q 6 6 V R A K A K S R S S A G L @ F P V G R V H R L L R G - N
[+] 239/P16104 H2AX HUMAN - - - - S 6 R G T 6 6 A R A A R S s A G L @ F P V G R V H R L L R G - H
+] 2560753672  H2AY_HUMAN - - - - S s R - - 6 6 K kK s T T S R S A A G VvV I F P V 6 R M L R Y I K K G - H
+|  275/Q9POMS H2AW_HUMAN N s 6 R - - - S 6 K K kK M s L s R S A R A G v 1 F P Vv 6 R L m R . «x k 6 - T
+] 292|Pocsys H2AB1_HUMAN R R R R R R G S S G A 6 G R G R T C S R T VvV R A E L S F S VvV s Q V E R S L R E G - H
[+] 295/PoC520 H2AB2_HUMAN R R R R R R 6 S S G A 6 G R G R T ¢ S R T VvV R A E L S F S VvV s o V E R S L R E G - H
+| 300/A0A3B3IUE3 H2AL3_HUMAN - - A G N kK M F C R - - P R R Q@ R L - S H S R R A E L Q F P V S H L E R C L R E S Q H
[+] 307/Qriue H2AV_HUMAN - - A G G A G s [ A A AV S R S Q R A 6 L Q F P VvV G R I H R H L K T R T T
[+] 319/Pocoss H28Z HUMAN - - A G 6 A G D S & A T AV 5 R S Q R A 6 L @ F P V 6 R I H R H L K s R T T
[+]  332]075409 HYPM_HUMAN - - S E K K N C K - N S5 5 non N o [ o o FEMR w E L @ vV P R S F ¥V D R V V Q@ D E R D
[+ 338]

337 |UniProt Accession
~ 338/P0COSS HzatHuman ¢ [ T A~ E T L E L A G N A A R D N T R I I P R H L @ L A 1 [Mvw o £ E L L L G
+] 353/Q96QV6 H2AtAHUMAN  E Y L T A E T L E L A & N A S R D N T R I I P R H L Q@ L A I R N D E E L N L L G
[+] 366/P04908 H2ABHUMAN  E Y L T A E T L E L A G N A A R D N T R I I P R H L Q@ L A I R N D E E L N L L &6
+|  370/Q93077 H2AICHUMAN L E Y L T A E T L E L A G N A A R D N T R I I P R H L O L A I R N D E _E L N L L G |~

| InfoPage | Histone Modification List | Human Histone List | #H1 | #H2A | #H2B | #H3 | #H4 | Entries Featured in Article (©) 1 3

26


https://research.bioinformatics.udel.edu/iptmnet/
https://www.phosphosite.org/
http://www.actrec.gov.in/histome2
https://www.uniprot.org/

SCENERY B:

Investigation of the identified sites for 2-hydroxyisobutyrylation (hib) on H2A histone variants.

Step 1. Confirm the target modification is in the "Histone Modification List" (worksheet).

Step 2. Locate the target histone variants in the corresponding family "#H1/H2A/H2B/H3/H4" (worksheet).

Step 3. Click on the “2" button on the top left of the screen to access the information of all modification entries in the corresponding family.
Step 4. Search for the target modification at the beginning of each line of entries, and locate the entries for this modification on sites.

Step 5. Check the annotations of knowledgebases/databases or articles denoting the sources of information, search for the original page on the

corresponding knowledgebases/databases or articles for more details.
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Step 1. Confirm the target modification is in the "Histone Modification List" (sheet).

A C D E
Annotation Full Name Amino Acid Residue with the Identified Modification Modification Subfamily Modification Family
as follows acetylation as follows acetylation acylation

M-ac ff-terminal acetylation M-terminus (M, S, T, P) as above as above
ac N*=-acetylation K as above as above
but butyrylation K butyrylation acylation
cro crotonylation K crotonylation acylation
for formylation K formylation acylation
glu glutarylation K glutarylation acylation
bhb B-hydrososbutyrlation K B-hydroxybutyrylation acylation
hib 2-hydroxyisobutyrylation II-( 2-hydroxyisobutyrylation acylation
lac lactylation K lactylation acylation
mal malonylation K malonylation acylation
pal S -palmitoylation C palmitoylation acylation
pro propionylation K propionylation acylation
suc succinylation K succinylation acylation
ADPr ADP-ribosylation K.R, 5 E ADP-ribosylation ADP-ribosylation
PAR polyADP-ribosylation (PARylation) K.R, 5 E ADP-ribosylation ADP-ribosylation
as follows methylation as follows methylation alkylation
M-me3 M -terminal tnmethylation M-terminus (G) as above as above
me (K) monomethylation K as above as above
me2 dimethylation K as above as above
me3 trimethydation 58 as above as above
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Step 2. Locate the target histone variants in the corresponding family "#H1/H2A/H2B/H3/H4" (worksheet).
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Step 3. Click on the “2" button on the top left of the screen to access

the information of all modification entries in the corresponding family.

[4]z] A B FI G| H|I JI K|/ LI M| N|O|[P|Q|R|S|T|U|V | W|[X|Y | Z|AA AB AC AD|AE| AF | AG | AH| Al | A] | AK| AL |AM| AN | AO | AP | AQ | AR | AS | AT[~
| UniPygt Accession

AROCOES H2AT HUMAN - I - [ - < W -~ - MW r s s r a6 1o r p v c [Wv s r 1 1 r [Pl _
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35 | Site Location No. - - e 1 2 3 4 5 & 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 35 26 27 28 29 3@ 31 32 33 34 35 36 37 - 38
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39 sym/asym me2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

,q,[)_ sym me2 - - - - - u - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

41_ cit - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

42 | ADPY - N e

43 bhb - e e o (/| o (/| o o o e o o e e O P [

45 | bio - NN DN NN N S R P S R S S S O U O S N M N M N

46_ cro - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

4?_ lac - - - - - - - - - - - u - - - - - - - - - - - - - - - - - - - - - -

48 suc) - SN S S N N S N CU U CUN O S O O S R S S C S i S . A N N Modification entries N G o b

- 49 ub - - _ __jiea_Ji-a . _ __ __ __ S

[=] 50|@9save H2A1A HUMAN - . _G MG _0 G G _A R A @S s R S S R A G L 0 F P V G R I H R L L R ﬂe T
[ . 51| AA Residue No. - - 1 2 3% 4 S5 & 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 35 37 38 - 39
52 Site Location No. - - 8 1 2 3 4 s 6 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 36 37 - 38

53 ph - - NUH | R o e e O O N FHE . i i o e T T T T T T T T e T T e T e

54_ MN-ac - - - N - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

55 | ac - P e e e - [ O - e e e o e o o e e e o P P e e e e

56 sym/asym me2 - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - i - - - - - - - - - -

57 | sym me2 - - - - - u - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

58 | cit - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

59 ADPr - - - - - - - - - - - - - - - H - - - - - - - - - - - - - - - - - - - - - - - - - -

60 | bhb - T M U | O e D P Y e

61 hib - - - - - - -''®m - - - - - - - - - - - e e e e e e e e e eI - -

62 bio - - - - - - - - - - - L - - - - - - - - - - - - - - - - - - - - - - - - - - - -

63 cro - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

54: lac - - - - - - - - - - - u - - - - - - - - - - - - - - - - - - - - - -

65 S“‘; - N G B B G G G G S b ' i Gl G G G G G S S Ul U S S S S S Modification entries S G Gl b
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69 | Site Location No. - - ® 1 2 3 4 5 & 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 36 37 - 38

70 ph - - NUH | e O T T T T T T B 0 i o e e e e e e T e e e e e e e e
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72 ac - B e R i N -+ S P P S P e P R e e P P P o e o e e e P P e P e e

7] symiasym me2 - S O N P O S O S O O S O O S L A N B

74 | sym me2 - N e o G e R e S e e S o e N e o e e B e e K N KN e SN R S N e b Modification entries S e R
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Step 4. Search for the target modification at the beginning of each
line of entries, and locate the entries for this modification on sites.

[i1z] A , B FI G| H|1  J| K|LIM|N|O|P|Q|R|S|T|U|V | W|[X|Y | Z A\ AB| AC|AD|AE|AF|AG AH| Al | AJ|AK| AL |AM|[AN|AO | AP | AQ | AR | AS | AT[
31
32 |UniProt Accession
33 |POCOSS H2A1_HUMAN - - O [ PQ ¢ ¢ BN~ = »~ [@H~ [ r s s R A G L o F P Vv c [l v » t L r [l -
[ - 3 AA Residue No. - -1 2 3 a4 5 |6 |7 8 9 fJie 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 38 31 32 33 34 35 35 [B7 [38 - 39
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55 | ac - - - - - mEm - - Bl - i - i - - - e e e e e e e e e -
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5?: sym me? - - - - - u - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
58 | cit - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
59 ADPr - - - - - - - - - - - - - - - H - - - - - - - - - - - - - - - - - - - - - - - - - -
61 | hib - - - N S P N N T T T T T N N S N T T T
63 | cro - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - [T - -
64_ lac - - - - - - - - - - u - - - - - - - - ) ; - - - - -
65 | e A B - YN - -~ - hibsiteson Q96QV6: K5, K9, K36, etc. - N -
_— ub - B S N e vt | /| T - E R
[=] &7 |Po4908 HZATB_HUMAN - - BB Tl ¢ o A R Ao [0~ @M " s s R A & L Q@ F P ¥V @ R V H R L L R e - W
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70 ph - P 1/ | T T I I T T N o T T T e e e s - F F - -
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?3_ sym/asym me2 - - - - - - - - - - - - - - - - - - - - - - - - - -
74| sym me2 - 2 M e o o e [ B B } A A .
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Step 5. Check the annotations of knowledgebases/databases or articles denoting the sources of information,
search for the original page on the corresponding knowledgebases/databases or articles for more details.

[i]z] A B c/D|E|F|G|H|Il|J|K|]LIM/ N|O|P|Q|R|S5|T|U|V|W|X| Y| Z|A|AB AC AD AE | AF AG AH | Al | Al AK| AL AM| AN AOQ | AP | AQ | AR | AS | AT[+
31 |
32 |UniProt Accession
33 |POCOSS HoatHuman - - - - [CHEMc [l MMlo ¢ ¢« [, r »~ [0, M@ r s s R A 6 L ¢ F p v ¢ [l v R Lt L R [l -
[ - 34| AAResidugMo. - - - - 1 2 3 4 5 6 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 36 37 38 - 39
35 | Site LocationNo. - - - - @ 1 2 3 4 5 § 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 36 37 - 38
36 ph- - - - - QEa- - - - N BN e
39 sym/asym me2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
,q,[)_ sym me2 - - - - - - - u - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
41_ cit - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
42| N N T e
43 bhb - - - - - - - - - _ - - - ] - - - v - - - - - - - - - - - - - - - - - - - - - TR - -
45 | bo- - - - - - - - - - - - [ - .. - - - - -
16 e S S P S O S O M |- I - hib sites on POCO0S8: K5, K9, K36, etc. I - -
A7 lac - - - - - - - - - - - - u - o - - - -
- 49 ub - - - - - - - - - - - - - - - - - . H H _ . H - - - - -
LB s et [N - e - - s« Y UniProtkB (Swiss-Prot) https://www.uniprotorg/ . B -
[ - 51] AAResidueMo. - - - - 1 2 3 4 5 6 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 36 37 38 - 39
52 | Site LocationMe. - - - - @ 1 2 3 4 5 § 7 8 9 18 11 12 13 14 15 16 17 18 19 2@ 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 36 37 - 38
53 L /- [ P P P B P P P P P o o e o o o o o P e e e P P e e e
55 | ac - - - - - - - - - — - - — - - i - i - - - - - - - - - - - - - - - - - - - - i - - -
56 sym/asym me2 - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - i - - - - - - - - - -
5?: sym me2 - - - - - - - u - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
58 | cit - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
59 ADPr - - - - - - - - - - - - - - - - - H - - - - - - - - - - - - - - - - - - - - - - - - - -
60 bhb - - - - - - - - - - - - ms - - ' - - - - - - - - - - - - - - - - - - - - - DI - -
61 w- - - - - - — - - ‘"I - - T e
62 bio - - - - - - - - - - - - L - . . = - - - -
53 P P P P O P S ~ hib sites on Q96QV6: K5, K9, K36, etc. m - -
64 lac - - - - - - - - - - - - u - - - - - -
55_ suC - - - - - - - - - - - - - b - h - - - - -
© BB ub - - - - _ - - - - - - - - - - - _ . H H _ . H - - - - -
L P e e D (N DM . - o e . » U: UniProtkB (Swiss-Prot) https://www.uniprotorg/ - - [l -
[ - 68 AAResidueMo. - - - - 1 2 3 4 5 6 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 36 37 38 - 39
69 | Site LocationMo. - - - - @ 1 2 3 4 5 § 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3@ 31 32 33 34 35 36 37 - 38
70 ph- - - - - [FGE- - - - - - - - - e e e e e e e e e e e e e e e e e e e e e e e e
?1_ MN-ac - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
73 sym/asym me2 - - - - - - - - - - - - - - - - - - - - - -
?4- Syl’T‘II’T‘IBQ— - - - - - - u - - - - - - - - - @00 000 000 oo - - - - - -
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