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Company Profile

Jingjie PTM Biolab (Hangzhou) Co.Inc.is an innovative platform-driven high-tech enterprise founded by renowned
scientists from home and abroad,alongside a team of high-calibre returnees.Integrating R&D,production and technical
services,the company aspires to be a pioneer and leader in the industry.It deeply cultivates the proteomics industry, with
mass spectrometry as its core tool, combined with antibody reagent products.It integrates biochemistry,immunology,mo-
lecular biology,bioinformatics,and other interdisciplinary fields,establishing an organic business layout of 'high-throughput
proteomic analysis with highly specific antibody development'.It is a pioneer in the industry providing comprehensive pro-

teomics analysis solutions that cover the 'discovery', 'validation', and 'detection’ of proteins.

An Innovative Platform-driven High-tech Enterprise
Integrating R&D, Production, and Technical Services

Proteomics Technology PTMab®Antibody Biomarker
Services Reagents Discovery
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Jingjie PTM Biolab Proteomics Service Manual

General Proteomics Services

Overview

Proteomics: Proteins are active biological macromolecules that carry out biological functions. Proteomics is a systems biol-

ogy technology that comprehensively analyzes the entire state of proteins. Compared to genomics and transcriptomics, pro-

teomics directly and comprehensively resolves the protein abundance or post-translational modification levels in samples,

uncovering protein specific regulatory mechanisms that cannot be determined at the gene and transcriptional levels. It is the

core content of the 'post-genome' era and holds great significance for deepening our understanding of the essence of life phe-

nomena, disease mechanisms,disease diagnosis,and even drug development.

<« The basic flow of infor-
mation in biological
systems, from DNA
(genome) to RNA (tran-
scriptome) to proteins
(proteome) to metabolites

(metabolome).

Research Methods

Proteomic studies can reveal the physiologi-
cal mechanisms of animals and plants, such
as growth and development, neural signal
transduction. It also provides theoretical foun-
dations and solutions for elucidating the
mechanisms of various diseases, such as
tumor metastasis, cardiovascular diseases,
etc. Furthermore, screening protein biomark-
ers can provide molecular markers for the
early diagnosis and treatment of diseases.

A Proteomics-Driven
Precision Medicine

Quantitative Proteomics Analysis: 10X Proteomics, 4D-FastDIA/4D-LFQ, TMT/iITRAQ, label Free, etc.

Methods

Technical Principle

Advantages

Limitations

Applications

_ . Large-scale proteomics and
. >300Hz acquisition speed, Higher throughput, deeper ) . e .
10X Proteomics achieving near 100% ion utilization coverage, higher sensitivity Requires special mOd'f':ﬁtt';;e%rg?zadrﬁ;gzon for
Combining ion mobility window Good reproducibility, higher Special instrument Proteomics analvsis for
) 4D-FastDIA | acquisition to achieve nearly 100% | detection depth, and no need for P ) . 4
=3 . I ) . equipment is required large-scale samples
o ion utilization pre-library construction
2
= - -
3 label-free First-level ion strength Flexible and convenient, Many missing values, slightly Proctiee(t)erzlt?znafr(‘)dr ;thMOg:CS
quantification wide applicability poorer reproducibility of samples P
Quantitative analysis of primary - . .
4D-LFQ ion intensity under 4D alignment Good thrgughput, depth, Sple0|al mgrume_nt ProFeomlcs and PTMomics
conditions and qualitative accuracy equipment is required detection for all types of samples
g Generally suitable for comparing
o Good ducibili Contains ratio 2-18 samples simultaneously,
. ’ ) e ood reproducibility, i i ires 'bridaing’ f t
o TMT/ITRAQ label-free ion quantification N requires ‘bridging’ for more than
z d mature method compression effects that, relatively accurate quantifica-
o tion
_|
g Targeted detection of peptide High sensitivity, good accuracy, Can only detect a limited number of o
Q : ; : . Subsequent validation
[} 4D-PRM/PRM targets, secondary ion can achieve precise absolute preset proteins and cannot perform i for th : "
2 quantification quantification comprehensive proteomics analysis work for the experimen
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10X Proteomics

Service Overview

Proteomics and PTMomics studies are core drivers of the post-genomic era and precision medicine, providing endless mo-
mentum for the development of life sciences and basic medical research.

10X Proteomics is a significant advancement based on the next-generation Orbitrap Astral and timsTOF HT high-resolution
mass spectrometers, integrating front-end sample processing automation, modification antibody development and modification
peptide enrichment technology, and deep learning-based mass spectrometry data search libraries. It brings significant improve-

ments in identification depth, accuracy, and throughput, redefining new standards for proteomics analysis.

Technical Advantages

Sioar Esscii ® Excellent technology(Breaking Limits in Sensitivity, Accuracy, Throughput):
ow Reachin
- Detection depth exceeding 10K+ proteins, 10-fold hardware performance enhancement, 10-fold

> 1 0 ,000 >10000 sensitivity improvement, high throughput exceeding 100 samples per day.
Protein IDs

® Most Comprehensive Product(Full Coverage of Analysis Types, Multi-Domain Applications):

10X high-depth proteomics, 10X high-depth blood proteomics,10X high-depth modification profiling
(5 classic post-translational modifications and 8 novel modifications).

>7000 Higher

raster @ Highest Achievements(High-level Scientific Outcomes):

Completed quantitative analysis of over 10,000 various samples; Created multiple records for
Deeper proteomics identification depth.

® Largest Scale(Industry-Leading Mass Spectrometry Cluster):
4D-SmartDIA 4D-FastDIA 10X Proteomics . . . .
5X Orbitrap Astral mass spectrometers, 3X tims TOF HT high-resolution mass spectrometers.

Application Scenarios

® 10X Proteomics

Classic PTMs/
Novel Acylation Modification

® Single- cell Proteomics

Spatial Proteomics/
Spatial Phosphorylation

Prominent proteomics leader Matthias Mann primarily focuses on applying advanced mass spec-
trometry techniques to biomedical research, biological functions, and bioinformatics research.
10X Proteomics high-depth proteomics is also a key area of his focus.
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TMT/iTRAQ labeling Quantification

Service Overview

TMT (Tandem Mass Tags) and iTRAQ (Isobaric Tag for Relative Absolute Quantitation) are multiplex peptide labeling and
quantitation technologies developed by Thermo (USA) and AB Sciex (USA), respectively. TMT includes up to 16 sets of stable
isotope labeling reagents, while iTRAQ includes up to 8 sets, with each set composed of reporter group, equilibrium group, and
reactive group. TMT/iTRAQ labeling and quantitation can compare proteins from up to 16/8 different samples in a single run,
offering high labeling efficiency, enabling nearly all proteins in a sample to be labeled. The mass spectrometry detection is highly

sensitive, capable of detecting low-abundance proteins, with a broad applicability, making it widely used in research fields.

Technical Principle

@® @ ©) @ ® ® @
Protein Enzymatic Peptide Sample HPLC Mass Data
Extraction Digestion labeling Mixture Separation Spectrometry Analysis

P TMT/iTRAQ labeling Quantification Technology
Principles and Procedures

DITRAQ/TMT reagents label the tryptic peptides, which react with the

primary amine groups at the N-terminus and side chains of amino acids. @\@@‘
@In the primary spectrum, the same peptide from different samples,

= R = -y

=>mg=>w
°

wmﬁww

peptides

Parellel denature & digest

= N 2 = Bl
after labeling, appears at the same mass-to-charge ratio. In the second- o @ @ ® wsus | ©
ary spectrum, the bonds between the reporter group, equilibrium group, Quantifcation
and reaction group are cleaved, and the same peptide with different iso- t!!!
topic labels produces report ions with different masses. Wl . 1™
(®Quantitative information for the identical peptide segments across- ol gl {" :h\ J? JL o
samples is obtained based on the abundance of reporter ions, which is @ ®
then processed by software to yield protein quantitative data.
ﬁ Technical Advantages Applications
(@ Parallel comparison of 2-16 samples. (@ High-throughput protein expression profiling in
2 High protein throughput with extensive coverage. cellular and tissue samples under various stress,
(3® Suitable for various types of biological samples. physiological, and pathological conditions.

(@ Construction of proteomic maps across diverse

species.

Bl PTM BIO
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4D LFQ Quantitative Proteomics

Service Overview

label-free protein quantification technology is a new protein quantification method that does not rely on isotope labeling.
This technology analyzes protein enzymatic peptide segments using liquid chromatography-mass spectrometry, without the
need for expensive stable isotope labels as internal standards. It only requires analyzing the mass spectrometry data generated
during large-scale protein identification, comparing the signal intensities of corresponding peptide segments in different sam-
ples, and can then perform relative quantification of the corresponding proteins.

4D-LFQ proteomics adds a fourth dimension to 3D separation, based on ion mobility (mobility) separation. lon mobility
primarily separates ions according to their shape and cross-section, bringing more possibilities for the analysis of complex

sample systems.

Technical Principle

- <« Mass spectrometry-based proteomics research fundamen-
Extraction Trypsin digestion . Tandem MS tally analyses samples by measuring the physicochemical
l properties of ions. Qualitative and quantitative results are
derived from the mass spectra and associated information of
3D-LFQ —> . . o
the samples. In 3D proteomics, mass spectrometry identifies
= and quantifies peptide ions based on three dimensions: reten-
. tion time (retention time), m/z (mass-to-charge ratio), and ion
Data analysis .
Data collection intensity (intensity). 4D proteomics adds a fourth dimension to
3DLFQ Reproducible PR the 3D separation, which is the separation of ion mobility. lon
CCS value mobility is mainly separated based on the shape and
cross-section of the ions, bringing more possibilities for the
4D-LFQ — 2 . .
3 + 2 determination of complex system samples.
é m/z E
Retention time lon mobility \‘\Retention time
™ ccs
Applications

4D proteomics greatly improves the detection of proteomics based on its enhanced speed, sensitivity, and
throughput.

(D Routine proteomics analysis (plant, animal tissue, cells, microorganisms, etc.)

(@ Clinical proteomics analysis (clinical samples, such as clinical tissues, FFPE, urine, etc.)

(3 Ultra-microanalysis of rare samples (limited-number samples for analysis, such as stem cells, immune cells,

etc.) PTM BIO W
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Ib Technical Advantages

Superior Identification Depth and Sensitivity

4D proteomics distinguishes and identifies low-abun-
dance signals, significantly reducing sample volume
requirements while enhancing identification depth by
50%-100%.

3D Proteomics 4D Proteomics
r 1 1 f ) !
B MaxQuant ™ Mascot
7000
6000
a
3 5000
)
£ 4000
2
2 3000
2000
1000
0
100 ng 400 ng 100 ng 400 ng

HelLa cell digests, 60 min gradient MaxQuant 1.6.5.0/Mascot 2.3,
PSM/Protein FDR<1%

Higher Accuracy and Better Reproducibility

Enhanced Detection Sensitivity

The newly incorporated ion mobility separation distin-
guishes co-eluting peptides with minute m/z differences,
thereby generating more specific MS/MS spectra. This
enables the identification of low-abundance protein sig-
nals obscured under 3D conditions, substantially enhanc-

ing detection sensitivity.

4D Proteomics, with its high-speed data acquisition and four-dimensional alignment features, fundamentally and

significantly reduces the randomness of shotgun proteomics, greatly improving quantitative accuracy and reproducibili-

ty. The literature reports and our test data demonstrate that 4D Proteomics achieves the following without labelling

reagents or spectral libraries :

Pearson correlation=0.991

log10Intensity2
w

3 4 5 6 7 8
Log10intensityl

Bl PTM BIO
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Blood+DIA High-depth Blood
Proteomics

Service Overview

Blood is the most commonly used specimen in clinical diagnostics, and changes in its proteins serve as biomarkers that can

indicate the occurrence and progression of various diseases. From alanine aminotransferase (ALT) in routine health examina-

tions to protein markers such as AFP and CA125 in cancer diagnosis, these provide indispensable important information for clin-

ical diagnosis. In recent years, with the advancement of mass spectrometry technology, using omics methods to screen for new

blood biomarkers has become an increasingly important direction for research and translational applications.
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Protein rank

Technical Principle

N

N

Concentration [mol/I]

<« Blood Analysis Challenges

@ The magnitude range of blood albumin is large — it
can reach up to 102 magnitude

(@ Rich in high-abundance proteins, distributed very

unevenly

(3 Low detection depth, traditional proteomics identifica-
tion depth of 500-600

Jingjie PTM Biolab introduces the technical routes of Blood+DIA (antibody-based) and Blood+DIA (magnetic beads-based):

The technical advantage of Blood+DIA (antibody-based) lies in its ability to specifically remove high-abundance proteins, there-

by increasing the number of medium- and low-abundance proteins identified. The technical advantage of Blood+DIA (magnetic

beads-based) lies in its ability to enrich low-abundance proteins while removing high-abundance proteins, achieving an 'equal-

ization' zeffect, with a significant increase in protein depth, and it is also particularly suitable for the analysis of large-scale
cohort samples.

10X technology improves identification of mid-
and low-abundance proteins

pTMm BIO
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Technical Advantages

8000+ High-depth Blood Protein Identification

§ |

Our 10X High-depth Blood+DIA technology, successfully over-
comes challenges such as the high dynamic range of proteins and
low abundance proteins in plasma samples, elevating the detection

depth of plasma proteome to 8000+.

Interference from platelets and red blood cells in plasma severely
affects protein data quality, impacting subsequent validation. We per-
forms strict quality control on blood samples (platelet protein ratio all
below 3%) and combines it with a rigorous protein database (2 mil-
lion+ protein sequences) to ensure data reliability, reduce various IgG
variants and protein fragments,and guarantee high reliability of

results.

mm

PIPI L EN PSPPI ISP CPPL PO LD P PSS

..................... PO

samples

10X High-depth Blood+DIA Receals 8000+ Blood Proteins

High-quality Blood Proteome Data

Number

6

Depth of Protein Platelet Protein

Technological

Type Identification Content
10X High-depth Blood+DIA 6402 1.2%
10X High-depth Blood+DIA 6340 1.7%
10X High-depth Blood+DIA 6024 2.8%
10X High-depth Blood+DIA 6544 2.0%
10X High-depth Blood+DIA 6014 1.5%
10X High-depth Blood+DIA 6283 2.6%

Low Platelet Percentage (Less than 3%) Ensures True Proteomics Data

High-stability Data Supports Large-scale Research

Large-scale proteomics studies require high stability in mass
spectrometry technology and experimental systems. Jingjie Bio lab
establishes a high-stability technical system by integrating automated
quantification technology and process optimization. After continuous

operation for one month, the correlation between all samples reached

>0.98, ensuring the overall quality and credibility of large-scale stud-

After Continuous Opera-
tion for a Month, Correla-
tion=0.98, Mass Spec-
trometry Quantitative
System Highly Stable

Our plasma protein quantification results cover a series of important
functional proteins, with identification results spanning the entire dynamic
range of the HPPP database: such as the high-abundance protein APOB
involved in lipoprotein metabolism (100 mg/L) and the extremely

low-abundance inflammatory factor IL16 (7.3 ng/L), as well as the lowest

concentration RNF213 (3.5 ng/L).

B PT™M BIO
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Blood Peptidomics

Service Overview

Peptides are short-chain amino acid molecules with specific functions in living organisms. As non-classical proteins, peptides
are encoded by non-coding RNA or produced by protease hydrolysis. They are important signal regulatory molecules in living organ-
isms, playing a crucial role in disease prevention, diagnosis, and treatment. Jingjie PTM Biolab unique peptidomics technology
solves challenges such as low peptide content, slow library searches, difficulty in discovering new peptides, and high verification diffi-

culty, providing a powerful tool for peptide discovery, identification, and functional research.

Sample Collectlon & Protein Extraction &
Enrichment & Purification LCMS AnaIySIS bata Interpretatlon
Contains anticoagulant  No anticoagulant
o s L St
ey -»> § UL BB
Red Blood Blood Clot : £ )
cs PO d
Jingjie's Original Nanomaterials/ Jingjie's Original Nanomaterials/ 10X/4D High-resolution Jingjie Self-Built Exclusive
Nulti-material Co-enrichment Nulti-material Co-enrichment Mass Spectrometer Peptide Library
AN : : J

High Quality Data

High-depth Peptide Identification Provides Highly High-depth Peptide Identification is 4 Times More Efficient Than
Reproducible Data Traditional Methods
14000 1273812492 6000

- 1037811293
10000 8992 g621
8000
000 5192 5281 5372 5136 5246 5352
4000
2000 I
0

S$1-1 S1-2 S2-1 S2-2 $3-1 S$3-2 G1-1 G1-2 G2-1 G2-2 G3-1 G3-2

5406 5448 5389

5000
4000
2000 1736 1743 1715
1317 1339 1308
- I I I I I I
0

Peptide Identification Depth
w
8
8

FASP il Jingjie’s strategy
Blood Samples Tissue Samples
Peptidomics detection depth Comparison of plasma peptidomics results with different enrichment strategies
Typical Applications
Disease Diagnosis and Treatment Targets Peptide Drug Development
°
Plasma AB peptides for the diagnosis of Peptide structure analysis—Large-scale production of peptides—
Alzheimer's disease Optimization of lead peptides

pTm BIO
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4D-FastDIA Proteomics
Quantification

Service Overview

Building upon industry insights and experience from over ten thousand proteomic analyses, Jingjie PTM Biolab has upgrad-
ed to launch the next-generation 4D-Fast DIA proteomic quantification service. This technology retains 4D proteomics' signature
features of peptide fractionation-free analysis and high depth, while integrating the 4D-DIA strategy to reduce missing values

and enhance quantification stability and reproducibility. It is particularly suited for large-scale proteomic quantitative analysis.

Technical Principle

Proteomics techniques can be divided into data-dependent (Da-
ta-dependent Acquisition, DDA) strategies and data-independent
acquisition (Data-independent Acquisition, DIA) strategies. Compared
to DDA, which collects signals from a limited number of peptide ions
with stronger signals in each time window for fragmentation analysis in
secondary mass spectrometry, DIA technology divides the entire
full-scan range of the mass spectrometry into several windows and
cyclically selects, fragments, and detects all ions in each window, allowing for the complete fragmentation information of all ions
in the sample to be obtained without omission. However, the data acquisition strategy of traditional DIA makes the chromato-

gram highly complex, posing significant challenges for data analysis and raising some controversy about its quantitative reliability.

4D-FastDIA builds upon the 4D proteomics platform's significant improvements in acquisition speed and sensitivity, achiev-
ing deep protein coverage. By adopting the 4D-DIA data acquisition strategy, it enhances parallelism and stability, demonstrating
exceptional robustness in large-scale sample analysis. Based on a deep neural network library search strategy, it achieves high

reliability and high resolution in peptide information extraction. Particularly suited for large-scale proteomics analysis.

Advantages Disadvantages

1. Methodology is mature.

DDA 2. Highly versatile, applicable to various high-resolution mass. 1. Certain randomness, with many missing values.

spectrometry techniques. 2. Poor quantitative reproducibility.

1. Spectrograms are highly complex, posing
1. Good reproducibility, few missing values.

Traditional DIA | 2. Highly versatile, applicable to various high-resolution mass.

significant challenges to data parsing.

2. The reliability of low-abundance protein detection

spectrometry techniques. . .
is controversial.

1. High scanning speed, high identification depth, more cost-effective.

2. Significantly reduces missing values, improves quantitative reproducibility
and data integrity. Requires instrument equipment and special-
3. DIA-PASEF technology, 4D alignment enhances DIA data quality. ized software that support 4D.

4. No additional database construction required, reliably acquires protein

4D-FastDIA

information with high resolution.

B PT™M BIO
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Superior Identification Depth and Sensitivity

4D-FastDIA integrates numerous authoritative technologies from the 4D proteomics, dia-PASEF and deep neural

network library search, further enhancing the depth, reproducibility, and stability of proteomics analysis.

Experimental Data: Quantitative Depth of Different Samples

7000

6000
5000
4000
3000
2000
1000

0

Single-needle Hela ~ Six kidney cancer tissues ~ Six liver cancer cells  Six apple tissues  Nine OCh114 bacteria cells

Depth of Protein Identification

W 4D-LFQ(DDA) ™ 4D-FastDIA

The detection depth of 4D-FastDIA is further improved compared to 4D-LFQ(DDA).

18000
15000
12000
9000
6000

Identification Depth of Modification Sites

4D-FastDIA modification group quantitative depth for human liver cancer samples.
4D-FastDIA further enhances the depth, reproducibility, and stability of modification
group quantification.

Greater Accuracy and Reproducibility

4D-FastDIA technology retains the features of 4D proteomics requiring no peptide fractionation and high depth,

further combining the 4D-DIA strategy to reduce missing values and enhance the stability and parallelism of quanti-

fication, particularly suitable for large-scale proteomics quantitative analysis.

Pearson=0.99

Technical reproducibility as high as Pearson 0.99, compared to DDA data(typically
85-90%), data randomness decreases, and missing values significantly decline.

R1
6217

R3
6244

Confidential Data

A total of 6,299 proteins were identified through three repeated experiments, with
overlap proteins accounting for 97.4%, demonstrating high data reproducibility.

pTm BIO
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SILAC labelling quantification

Service Overview

SILAC (Stable Isotope labeling with Amino acids in Cell culture) refers to stable isotope labeling technology in cell culture.
This method was first developed by the Danish Mann laboratory in 2002, which further improved the AACT technology, provid-

ing an effective approach for comprehensive and systematic qualitative and quantitative analysis of complex cellular proteomes.

Technical Principle

@ @ ©) O) ® ®
(of:1]} Protein Enzymatic HPLC Mass Data
Labelling Extraction Digestion Separation Spectrometry Analysis

P SILAC Quantification Principles and Procedures

The basic principle of SILAC is to replace corre-
sponding amino acids in the cell culture medium with
natural isotope(light) or stable isotope (heavy) labeled
essential amino acids. After >6 cell doubling cycles, the
stable isotope labeled amino acids are fully incorporat- @ @ ®
ed into the newly synthesized proteins of the cells,
replacing the original amino acids. The lysed proteins
of differently labeled cells are mixed at a ratio of cell
number or protein amount, then separated, purified,

and identified by mass spectrometry. ® ® @

b Technical Advantages Application Area

(D Multiple samples are pooled for simultaneous separation, (D Disease biomarker screening
digestion, and identification, ensuring consistent experimental @ Mechanism research

impact on subsequent analyses and minimising quantitative (3 Drug target research

errors introduced by manual handling or instrumentation. @ Screening of special functional proteins
(@ Capable of labelling diverse cell types cultured in DMEM,

DMEM-F12, and 1640 media.

B PT™M BIO



Jingjie PTM Biolab Proteomics Service Manual

Profiling of Post-translational Modification

Overview

Protein post-translational modification (PTM) refers to the addition of chemical
modifications to specific amino acids after translation. Post-translational modifications
can alter the structure of proteins, contributing to the diversity of protein structure and
function. Increasingly, research findings show that many important life processes and
disease occurrences are not only related to the abundance of proteins but are more
importantly regulated by various types of post-translational modifications. In-depth
study of protein post-translational modifications is of great significance for revealing the

mechanisms of life processes, screening clinical biomarkers for diseases, and identify-

conformation
\Turnover =
Glycosylation
= Phosphorylation
Acylation
P
Ac

W

Enzyme activity

Lipidation
- LS
Methylation
Protein binding
and interaction

Ubiquitination

Me,
%y
o) O

Localization

Crosstalk

ing drug targets. Jingjie PTM Biolab provides comprehensive research solutions for modified protein groups, enabling quantita-

tive comparison of biological samples at the post-translational modification level under different physiological and pathological

conditions, and deeply revealing the close relationship between PTM changes and life activities.

Phosphorylation, acetylation, lactylation, ubiquitylation, butyrylation, 2-hydroxyisobutyrylation,3-hydroxybutyrylation, malo-

nylation, succinylation.

Modification

Biological

Common Application

Types

Functions

The most widespread type of post-translational modification, participates in enzymatic reactions, mediates protein activity and

Directions

Widely applied, especially in signal transduction, development and

Phosphorylation , .
CSpHOI S receptors to regulate and control protein activity and function. differentiation, cancer mechanisms, stress responses,etc.
. The most studied acetylation modification, participates in epigenetics, signal transduction, metabolic regulation, apoptosis, and| Immune responses, tumor formation, metabolic diseases, apoptosis,
Acetylation other biological processes. etc.
X First discovered in 2019, it is an important way for lactate, a carbon-containing metabolite in the cellular glycolysis pathway, to | Tumor formation and progression, inflammation, metabolic regulation,
L- lactylation function, regulating diseases such as cancer and inflammation. etc
D- lactylation Three isomers of lactoylation modification successfully identified in 2024. Intestinal diseases, brain diseases, tumors, etc.
Affecting metabolic processes in mitochondria, it holds significant value for studying mitochondrial dysfunction-related . o
Succinylation diseases, participating in cellular differentiation, metabolic regulation, epigenetic regulation, signal transduction, and other Inflammation, metabolic diseases, tumors, etc.
physiological activities.
Crotonylati One of Cell's 'Top Five Research Highlights' in 2011, regulating gene expression by combining with transcriptionally active Reproductive regulation, epigenetics, tumor metabolism, DNA damage
rotonylation .
chromatin regions. repair, etc.
5 Energy metabolism, tumor research, DNA damage repair, liver
B-hydroxybutyrylation | First reported 16 years ago, closely related to cellular core metabolism. o e ’ ge rep
metabolism, liver cancer, etc.
2-hydroxyisobutyrylation | Chromatin function regulation. Epigenetics, glycolytic metabolic pathway.
Malonylation Energy metabolism, biosynthesis of antibiotics, metabolic regulation, and photosynthesis. Metabolic disorder diseases, immune regulation.
. First discovered in 2018, it regulates glycerophospholipid metabolism, ovarian steroid biosynthesis, the signaling pathway of Eoi i boli ati
BenZOylaﬁon phospholipase D, and serotonin, compared to acetylation Synapses and the secretion process of insulin. pigenetics, metabolic regulation
. A widely existing type of post-translational protein modification, primarily affecting protein proper folding, active state, Cell-to-cell recognition, cell adhesion, signal transduction, immune
N-glycosylation intracellular transport, etc. response, cell transformation, etc.
. ; " " ; i i Aating i " ; Individual development, cellular stress, transcriptional regulation, signal
Involved in regulating multiple signaling pathways, participating in processes such as growth, proliferation, and hormone
O—glycosylatlon transduction, Metabolic diseases, tumor occurrence and development.
. Physiological mechanisms, disease pathology, discovery of disease
Intact N-glycopeptide : . A " . . " L . . i
Listed as one of the focus technologies by Nature Methods, primarily affecting proteins spatial conformation, activity, transport, | biomarkers. Pathogens interact with hosts, plant growth and development.
L . and localization, etc. Cell cycle, apoptosis, aging, neurodegenerative diseases, signal
Ublqultylatlon Akey type of modification that downregulates protein expression, mediates protein degradation, and alters cellular localization, | transduction.
activity, and other factors affecting substrate function and activity. Cardiovascular diseases, cancer, neurodegenerative diseases, and immune
SUMOyIatlon A common ubiquitin-like modification that participates invarious important physiological and biochemical reactions in cells, such diseases, etc. The occurrence and development of various diseases.
as protein-protein and protein-DNA interactions regulating their functions, playing an indispensable role.
Methylation Epigenetics, cancer mechanisms, aging, neurodegenerative diseases.
Involved in the regulation of gene expression. the modulation of protein function, and the processing of ribonucleic acid(RNA).
Cysteine-Redoxome The occurrence of major diseases, fat metabolism regulation, plant
Proteomics Capable of reversibly regulating protein activity, interaction, and localization, thereby achieving precise control over many life | gtress responses, etc.
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Research Approach

Modification proteomics is an effective tool for studying post-translational modifications and has attracted widespread atten-

tion from scientists. A classic approach to proteomics research primarily includes:
Screening of Target Proteins and Determine Functions and . .
Control Treatment Modification Sites Phenotypes Protein Interaction
‘ ' Il
Protein Extraction and

I

stream and Downstream Sig
Result Verification Pathways

Enrichment of Modified
Peptide Segments

v

Mass Spectrometric
Detection

/ \ Overexpression, knockdown, ] ]
knockout, inhibitors, etc. Clarify the Mechanisms
WEStern BIOt ‘ : ;

Bioinformatics Analysis “
Mechanism Research

‘
‘

Functional research

Qualitative and
Quant e Result:
Verification of
Modification Sites
Profiling of Post-transla-
tional Modifications

To initiate further original work and find the key
biological and molecular mechanisms

Research Methods

Methods Applications

Modification Identification Analysis Modification Site Identification Target Protein Function Mining!"!

Drawing Species Modification

Qualitative Analysis Modification Site Identification Spectra®

Quantification of Modified Proteome Analysis

. I . ) In- h Molecular Mechani
Quantitative Analysis Classic Modifications: Phosphorylation, Acetylation, n-dept RZ:::;L[:B]GC anism

Ubiquitylation, Methylation, Glycosylation

Absolute Quantification of Modifications Absolute Quantification of Modifications Protein Modification Validation

Reference Applications and Cases

[1] Identification Analysis: Protein Acetylation Plays a Key Role in Antiviral Innate Immunity.
KAT8 selectively inhibits antiviral immunity by acetylating IRF3. Journal of Experimental Medicine.

g [2] Modification spectrum analysis: Mapping the Lysine Succinylation Modification Expression Profile of

1 Aspergillus flavus.
feeooeeoeeeeeeooeoeo—-f ] ysine succinylation contributes to aflatoxin production and pathogenicity in Aspergillus flavus. Molecular & Cellular Proteomics.

[3] Quantitative Analysis: Crotonylation Reveals Its Important Role in DNA Damage Repair.
Global crotonylome reveals CDYL-regulated RPA1 crotonylation in homologous recombination-mediated DNA repair. Science Advances.

g [4] PTMomics Quantification +PRM: Phosphorylation Modification Proteomics Reveals New

1 Mechanisms of Platelet Activation Regulation.
feoeesssseeeseeeeceoeo2f Temporal quantitative phosphoproteomics of ADP stimulation reveals novel central nodes in platelet activation and inhibition. Blood.
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Phosphorylation

Service Overview

Protein phosphorylation (Phosphorylation) refers to the process in which a kinase Q @

Localization Activity

catalyzes the transfer of a phosphate group from ATP or GTP to a specific site on a —

protein (amino acid residues Ser, Tyr, Thr). - \{mvf:ww
Phosphorylation modification is a widely existing type of post-translational modifi- é\;@{g Q"i/‘

cation, with over 30% of proteins in cells undergoing phosphorylation modification. e U

Therefore, phosphorylation modification is one of the most fundamental, universal,

and most important mechanisms for regulating and controlling protein activity and “=MO Tlrz

Binding

function.

Phosphorylation is involved in various physiological and pathological processes, regulating cellular activities such as prolif-
eration, development, differentiation, and apoptosis. It is widely used in research fields including cellular signal transduction,
apoptosis, development, differentiation, and cancer mechanisms.

Jingjie PTM Biolab high-depth phosphorylation modification quantitative analysis, using proprietary antibodies for targeted
enrichment of phosphorylated modification peptides to reduce sample complexity. Combined with strict dual quality control and

bioinformatics analysis, they deliver a powerful solution widely applied in phosphorylation mechanism research under physiolog-
ical and pathological conditions.

Protein Extraction and Enrichment of Phosphory- LC-MS/MS Analysis Site Localization and Phosphoproteomics
Enzymatic Hydrolysis lated Peptide Segments Quantification Data

<« Phosphoproteomics Quanti-
tative Analysis Workflow

Reference Applications and Cases

Science: Phosphoproteomics Reveals Opioid Receptor Signaling In Vivo.

In vivo brain gpcr signaling elucidated by phosphoproteomics. Science.

Nature: Phosphoproteomics Reveals Molecular Subtyping and Novel Targets for Precision

i Cancer Mechanisms | Therapy in Hepatocellular Carcinoma.
Proteomics identifies therapeutic targets of early-stage hepatocellular carcinoma. Nature.

Immunity: Phosphoproteomics Reveals Dynamic Signaling Pathways After T Cell Activation.

Immune Inflammation Integrative proteomics and phosphoproteomics profiling reveals dynamic signaling networks and bioenergetics pathways underlying T cell activation.
"""""""""""""""""""""""" Immunity.

777777777777777777777777777777777777777777 Cell Metab: Phosphoproteomics Reveals Key Pathogenic Signals in Diabetes.

Phosphoproteomics reveals the GSK3-PDX1 Axis as a key pathogenic signaling node in diabetic Islets. Cell Metabolism.

Autophagy: Phosphoproteomics Reveals the Important Role in Neuronal Autophagy.
Phosphoproteome-based kinase activity profiling reveals the critical role of MAP2K2 and PLK1 in neuronal autophagy. Autophagy.

Mol Cell: Phosphoproteomics Reveals the Plant Abiotic Stress Molecules.
777777777777777777777777777777777777777777 Reciprocal regulation of the TOR Kinase and ABA receptor balances plant growth and stress response. Molecular Cell.
J Agric Food Chem: Phosphoproteomics Reveals Its Role in Biological Functions of Poultry Egg

Food Science ; Proteins and Food Characteristics.
Comparative quantitative phosphoproteomic analysis of the Chicken Egg during Incubation based on tandem mass tag labeling. Journal of
Agricultural and Food Chemistry. pTMm BIO
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b Technical Advantages

Technology Upgrade

*Identification of Phosphorylation Sites with Deeper Coverage

Based on the IMAC enrichment strategy combined with 4D proteomics
technology, it brings a significant increase in detection sensitivity, greatly

improving the number of phosphorylation modification sites identified.

Quality Control Upgrade

*Dual Quality Control Standards

In peptide identification from proteomics results, in addition to setting a
FDR threshold, it is necessary to control the FLR (false localization rate) of
modification sites. By setting an FLR threshold of 0.75, low-confidence sites

are removed.

Bioinformatic Analysis Upgrade

*Kinase Prediction, Signal Pathway Analysis, Deeply Mining Data

Based on the Phosphoproteomics identification results, bioinformatics
analysis packages can be further upgraded, including kinase prediction, sig-

naling pathway analysis, and in-depth data mining, to provide a foundation for

investigating mechanisms under physiological and pathological conditions.
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Tyrosine Phosphorylation
| Full-Spectrum Phosphorylation

Service Overview

Tyrosine phosphorylation (Tyrosine Phosphorylation, pY) refers to phosphory-

lation modification occurring on tyrosine residues. It can regulate multi-level signal-

crucial role in various physiological and pathological processes such as cellular T Cancer Brain Disease
“Development Development”

ing networks by controlling protease activity and protein interactions. It plays a

signal transduction, cell proliferation, differentiation, and disease development.

PO | <
Simultaneously, it holds a unique advantage in clinical drug applications and has \1’ .«/.’},/O/\(k"
Tyrosine Phosphorylation =

- Metabolic Disease
“Development

garnered increasing attention and importance from researchers. T
X . X X Response
Post-translational modification proteomics technologies based on mass

spectrometry are important methods for revealing the function and mechanism of a N

tyrosine phosphorylation. To further meet the needs of tyrosine phosphorylation Nt £
Plant Growth and Plant Resistance to
research, Jingjie PTM Biolab has launched a series of new products: Develgggt aieiress
1. Tyrosine Phosphoproteomics 2.0: Through major technological innovations, it achieves high-depth detection of tyrosine
phosphorylation deep detection.
2. Full-spectrum phosphorylation modification: It covers both conventional serine/threonine phosphorylation detection while ensuring
high-depth detection of tyrosine phosphorylation, which has great research potential, achieving comprehensive coverage of phosphoryla-

tion modification sites for the 'three brothers' and opening a new paradigm for phosphorylation research, the 'king of modifications'.

Technical Advantages

1.Enrichment Method- Exclusive Monoclonal Antibody:

Higher consistency and reproducibility, significantly improving the specificity and sensitivity of modification peptide enrichment.

2.Detection Platform-10X Proteomics Platform:

The industry's highest specification high-resolution mass spectrometry cluster, ensuring data detection depth and accuracy
from higher, faster, and deeper dimensions.

3.In-house Spectra Library- Greatly Enhanced Depth:

Our self-built, ultra-large-scale spectral library (containing over 50,000 real tyrosine phosphorylation sites) significantly
improves data resolution. It fully covers 58 known receptor tyrosine kinases across 20 major classes, including numerous promi-
nent proteins and novel sites.

4.Dedicated Bioinformatics Analysis:

Developed specifically for tyrosine phosphorylation proteins, enabling full-process analysis from protein and site information to
regulatory kinases, upstream small molecules, drug bank, and other drug libraries, bridging the gap between basic research and
clinical translation.

5.0ne-Stop Service for the Entire Process:

Jingjie PTM Biolab independently develops high-quality antibodies and industry-leading analytical platforms, offering a
full-process service for tyrosine phosphorylation pan-antibody WB modification screening — high-depth tyrosine phosphoryla-
tion proteomics detection — dedicated bioinformatics analysis — site-specific antibody customization — and CUT&Tag analysis,

making it more convenient. PTM 810 Ml
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4.Dedicated Bioinformatics Analysis:

Developed specifically for tyrosine phosphorylation proteins, enabling full-process analysis from protein and site infor
mation to regulatory kinases, upstream small molecules, drug bank, and other drug libraries, bridging the gap between
basic research and clinical translation.

5.0ne-stop service for the entire process:

Jingjie PTM Biolab independently develops high-quality antibodies and industry-leading analytical platforms, offer
ing a full-process service for tyrosine phosphorylation pan-antibody WB modification screening — high-depth tyrosine
phosphorylation proteomics detection — dedicated bioinformatics analysis — site-specific antibody customization —

CUT&Tag analysis, making it more convenient.

- Protein Extraction & .
Sample Collection

The World's Largest Tyrosine
Phosphorylation Spectral
Library
Tyrosine phosphorylation proteomics technical route
Internal Data
*Tyrosine Phosphorylation Identification Depth:
The ave rage single-needle identification depth of tyrosine Comparison of tyrosine phosphorylation proteomics depths 1.0 and 2.0

phosphorylation test samples is 3000+, with some samples reach- ! ) )
@ Tyrosine phosphorylation proteomics 1.0

ing 5000+, it has 3~6 times the improvement compared to version © Tyrosine phosphonfation poteormics 20

1.0. Whether it is endogenous tyrosine phosphorylation or exoge-
nous stimulus, the identification depth of Jingjie PTM Biolab has
been improved compared to the literature under the condition of
significantly reduced sample size 3~10 times! Under exogenous

stimulation, a single injection can detect up to 13,663 loci!
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*Tyrosine Phosphorylation Detection Repeatability
and Stability:

Replicate 1 |11 | Replicate 1

Replicate2 [1]]

Pearson=095
4

e

293

The overlap rate of sites between the two repeated &

experiments was as high as 85.7% !

-

Replicate 2

The quantitative correlation coefficient of two repeated

i |
experlments reached 0.95 ! Site identification repeatability in  Quantitative parallelism of two

two repeated experiments repeated experiments
*10X Full- spectrum Phosphorylation:
10X Full- spectrum Phosphorylation:

The pY sites identified by antibody enrichment are 16.8
times deeper than those identified by IMAC enrichment 16.8

times deeper. p\:‘:titiel:;odsgos
More Comprehensive Research:
Full-spectrum phosphorylation identified 5,400 pY sites,
with the proportion of pY sites increasing from 1.56% to
21.3% compared to IMAC. Total number of phosphorylation sites in

mouse brain samples: 25315

Reference Applications and Cases

Nature: Tyrosine Phosphoproteomics Uncovers Pancreatic Cancer Therapeutic Targets and Biomarkers.

Targeting LIF-mediated paracrine interaction for pancreatic cancer therapy and monitoring

This study employs tyrosine phosphoproteomics and other methods to analyze the secreted factors of astrocytes and their impact on
cancer cell signaling pathways, revealing that the phosphorylation activation of transcription factor STAT3 is a significant molecular change. The
LIF secreted by astrocytes is a key paracrine factor that mediates unidirectional intercellular signaling through cancer cell surface receptors,
and has been proven effective as a therapeutic target and biomarker in mouse models and clinical samples.

Cancer Cell: Tyrosine Phosphoproteomics Reveals the Molecular Mechanisms of Corticosteroid Therapy for

Lymphoma.
Molecular targets of glucocorticoids that elucidate their therapeutic efficacy in aggressive lymphomas

This study used techniques such as tyrosine phosphoproteomics to investigate the molecular mechanism of glucocorticoid combination
therapy for lymphoma in detail. It found that glucocorticoids can inhibit the progression of lymphoma by inhibiting the CSK-regulated BCR
signaling pathway.

Cell: Full-spectrum Phosphoproteomics Reveals the Mechanism by Which EGFR Mutations in Lung Cancer Trigger
Kinase Network Signal Remodeling.
Oncogenic Mutations Rewire Signaling Pathways by Switching Protein Recruitment to Phosphotyrosine Sites

This study measured the in vivo EGF-dependent signaling network in lung tissue, quantified tyrosine phosphorylation sites, and identified
protein signaling complexes recruited by tyrosine phosphorylation sites in lung tissue through interacting proteomics, revealing the specific
molecular mechanism by which EGFR oncogenic mutations lead to downstream phosphorylation signaling remodeling.

Sci Transl Med: Full-spectrum Phosphoproteomics Reveals the Sensitivity and Resistance Targets of Colorectal
Science Translational Medicine] - Cancer to EGFR Blockade.
Phosphoproteomics of patient-derived xenografts identifies targets and markers associated with sensitivity and resistance to EGFR blockade in colorectal cancer

This study conducted proteomics and global phosphoproteomics on 30 patient-derived xenografts (PDX) of metastatic colorectal cancer
(mCRC) with genomic and pharmacological characteristics to investigate the molecular basis of response to EGFR blockade and identified
alternative drug targets to overcome resistance. PTM BIO Il
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Acetylation

Service Overview

Acetylation is the most common type of acylation modification, referring to the process of transferring and adding the acetyl
group of acetyl-CoA to the lysine residues of proteins under the catalysis of acetyltransferases.

Acetylation modifications are mainly divided into two categories: acetylation modifications at the protein N-terminus and
acetylation modifications on protein lysine. N-terminal acetylation modifications mostly occur on proteins in eukaryotes and are
catalyzed by N-acetyltransferases (NATs). Lysine acetylation modification is a reversible process, mainly catalyzed by lysine

acetyltransferases (KATs) and lysine deacetylases (KDACs).

o

HN)k Glucose Fatty acids Malonyl-CoA

ﬁAcetate

At ey

Citrate —————— > Acetyl-CoA
N Pyruvate
H

Nucleus

Schematic Diagram of Reversible Acetylation and Its Involvement in Metabolic Regulation

Potential Application Areas

(D Functions of Acetylation:
Gene transcription, cell cycle, DNA damage repair, cell signaling,

cell skeleton rearrangement, protein aggregation

@ Acetylation Regulation of Enzymes:

Regulating enzyme activity, altering enzyme-substrate specificity

(3 Protein Degradation Regulation:
It can regulate both proteasome-dependent and proteasome-inde-

pendent protein degradation systems

@ Protein Interactions:

Promoting or inhibiting protein-protein interactions

(® Adjust Subcellular Localization.
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Reference Applications and Cases

Acetylation modification proteomics research primarily focuses on three aspects: epigenetics, signal transduction, and

metabolic regulation.

P Epigenetics: Histone acetylation modification is an important epigenetic mechanism that plays a significant role in
biological functions such as transcriptional regulation, chromatin dynamics, development and lifespan regulation, and cell
fate determination.

Molecular cell: Starvation Stress Induces Histone Acetylation Remodeling, Activating
Gluconeogenesis and Fat Metabolism.

Glucose starvation induces a switch in the histone acetylome for activation of gluconeogenic and fat metabolism genes.
Molecular cell .

Using the yeast model, the transcriptional regulatory role of acetyl-CoA under starva-
tion stress (glucose deprivation) was studied. It was found that starvation stress leads to a
decrease in intracellular acetyl-CoA levels, thereby inducing a global restructuring of histone
acetylation. Through the redistribution of acetyl groups, the acetylation and transcription of
genes involved in gluconeogenesis and lipid metabolism were promoted. This study reveals
the dynamic restructuring of histone acetylation under starvation stress and its novel regula-

tory mechanism on transcriptional networks.

P Signal Transduction: Histone acetylation modification is involved in various cellular processes and is also a major
regulator of gene transcription, participating in gene transcriptional regulation, signal transduction, apoptosis, DNA
damage repair, protein aggregation, and other processes.

Nucleic Acids Res: Oxidative Stress Regulation Promotes MOB1 Acetylation,
Activating the Hippo Signaling Pathway and Inhibiting Lung Cancer Cell Growth.

Oxidative stress-CBP axis modulates MOB1 acetylation and activates the Hippo signaling pathway. Nucleic acids research .

Oxidative stress stimulation, as a potential influencing factor in physiology and patholo-
gy, can promote the acetylation of MOB1 through upregulating acetyltransferase CBP, a
process that does not depend on the activity of MST1/2 or the phosphorylation modification
of MOB1. Thus, MOB1 acts as a'signal strength sensor', undergoing varying degrees of
acetylation in response to the intensity of upstream oxidative stress stimulation. It regulates
downstream effectors YAP by controlling the activation level of LATS1/2, there by modulating

the Hippo signaling pathway.

P Metabolic Regulation: Metabolic regulation is the most important function of acetylation modification, as well as the
most basic and important function of life. Tumor metabolism, growth and development, disease occurrence and
progression, plant stress resistance, immune regulation, and other important biological processes are all closely related to
acetylation modification.

Cell Death Dis: Sirt3 Regulates Mitochondrial Protein Deacetylation and Improves
Renal Fibrosis.

Sirtuin 3 regulates mitochondrial protein acetylation and metabolism in tubular epithelial cells during renal fibrosis. Cell Death
&Disease.

This study is the first to analyze acetylation. As a key regulator of mitochondrial protein
acetylation and metabolic homeostasis, Sirt3 participates in the regulation of mitochondrial
energy metabolism during the progression of renal fibrosis through its deacetylation modifi-
cation of PDHE1a , thereby inhibiting renal fibrosis. This study also reemphasizes the
important role of acetylation modification in renal diseases and provides new directions for
the development of targeted drugs to inhibit renal fibrosis.

PTM BIO Il
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Succinylation

Service Overview

Succinylation refers to the process by which a succinyl group is cova-

Acetylation and Succinylation on Lysine Residue

lently attached to a lysine residue through enzymatic or non-enzymatic

M Pt (R
methods. Compared to methylation and acetylation, succinylation modifica- = . & swm%
tion can induce more changes in protein properties. This is because the ] ' o
lysine residue undergoing succinylation is given 2 negative charges, chang- I :

Acetypvse Succinylysine

ing its valence from +1 to-1, which is higher than the charge change caused
by acetylation (+1 to 0) and single methylation (no change); Moreover, succinylation introduces a larger structural group, lead-

ing to greater alterations in protein structure and function.

Potential Application Areas

Substrates for succinylation modification- succinic acid is a metabolite involved in
mitochondrial respiration; apart from participating in energy metabolism, it has also
been reported to be involved invarious physiological processes, such as stress,
inflammation, neuroregulation, and immunoregulation. Thereby affecting various dis-
eases such as aging, obesity, tumor occurrence, cardiovascular diseases, and neuro-

degenerative diseases.

mitochondrial
metabolism

Succinylation modification is widely involved

(EITEILETET stroke. 2021 Subarachnoid
disease Nat Commun. 2022 Alzheimer's disease
Cardiovascular " N
PNAS. 2016 Hypertrophic cardiomyopath
vperion yopaty

chondrial metabolism and mitochondrial respira- woleculor el 2015

i
tion:

Beyond the biological processes involving succinate and those related to mitochondrial function, succinylation modification

Cell metabolism. 2013
Molecular cell. 2013

in biological processes and disease occurrence

Succinyltransferase on
mitochondrial-associa-
ted proteins

[ 2 »

related to mitochondrial function, such as mito-

is also associated with the nervous system, inflammation, tumors, metabolism, nucleosome regulation, and more.

Succinylation Modification Regulatory Mechanisms

The regulation of succinylation

modification is divided into non-enzy- Modified substrate concentration (succinic acid. succi-

Non-enzymatic
matic regulation and enzymatic regula- ELHEHTNGEETTI nyl-CoA ). mutagenesis of IDH and pH
tion. The modifier succinyl-CoA primari-

ly comes from the TCA cycle, amino Succinyltransferase KGDHC. KAT2A. CPT1A.

_ . Enzymatic regulatio
acid metabolism, and the downregula- RS ITEITT

Desuccinylase CobB (Prokaryotes). SIRT5. SIRT7(Histone)

tion of SDH enzymes.
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Reference Applications and Cases

Succinylation modification is widely involved in metabolic regulation, epigenetic control, signal transduction, and
numerous other biological processes. Many metabolic enzymes in central and intermediate metabolism exhibit
succinylation modification and are closely related to diseases such as tumors, cardiovascular system disorders, and
inflammation.

P Metabolic Regulation: Succinylation modification plays a broad role in regulating cellular metabolism, being widely
present in mitochondrial energy metabolism regulatory enzymes. It participates inregulating processes including the
tricarboxylic acid cycle, multiple metabolic signaling pathways, including amino acid metabolism and fatty acid metabolism.

Cell Metabolism: SIRT5 Broadly Regulates Metabolic-related Proteins.
SIRTS5 regulates the mitochondrial lysine succinylome and metabolic networks. Cell Metabolism .

Sirtuins represent a highly class of deacetylase families from bacteria to humans. The recognized
members of the human Sirtuin family include 7: SIRT1~SIRT7. Researchers have discovered through
high-throughput quantitative proteomics that SIRT5 selectively removes succinylation at specific sites on
multiple different proteins, which is associated with some basic metabolic signal pathways, including fatty
acid oxidation, oxidative phosphorylation, and ketone body generation. In mitochondria, many proteins
and signal pathways exhibit extensive succinylation. Lysine succinylation can have a significant impact on
enzyme activity.

» Tumor proliferation: Rate-limiting enzymes in metabolic pathways such as glycolysis-TCA cycle-glutamate
metabolism are subject to succinylation modification by proteins, thereby affecting the occurrence of diseases such as
tumors and inflammation.
Nucleic acids research: SIRT5 Regulates the Succinylase Level of SHMT2 to Promote Tumor.
Oxidative stress-CBP axis modulates MOB1 acetylation and activates the Hippo signaling pathway. Nucleic acids research .

SHMT2 acts as a regulator of serine catabolism and one-carbon metabolism, with certain small-mole-
cule compounds in serine catabolism and one-carbon metabolism regulation processes controlling cellular
proliferation and intracellular redox metabolic balance. Under serine-starvation conditions, SIRT5 can
perform succinylase modification on SHMT2, promoting the process where SHMT2 catalyzes serine cleav-

age into glycine while producing 5,10-CH2-THF, thereby enhancing tumor cell proliferation.

P Cardiovascular diseases: Succinylation modification plays an important role in regulating energy metabolism and
oxidative stress. Research has found that it is closely related to cardiovascular system diseases such as myocardial
hypertrophy and atrial fibrillation.

PNAS: Succinylation Reveals the Important Role of SIRT5 in Cardiac Physiological Function.
Metabolomics-assisted proteomics identifies succinylation and SIRT5 as important regulators of cardiac function. PNAS.

After Sirt5 knockout, the succinylation levels of fatty acid metabolism-related proteins on ECHA will be
significantly increased, and this increase will lead to a decrease in ECHA activity. The decrease in ECHA
activity will then affect the ATP levels in the heart. Ultimately, animal experiments demonstrated that the

loss of Sirt5 can lead to dilated cardiomyopathy by affecting succinylation.

P Plant Stress Responses: Acetylation and succinylation modifications are involved in glycolysis, TCA cycle, and
pentose phosphate pathway, thereby regulating plants' responses to stress.

Plant Cell Environ: Rice Responds to Abiotic Oxidative Stress by Regulating Acetylation and
Succinylation Modifications.
Oxidative stress-triggered interactions between the succinyl- and acetyl-proteomes of rice leaves. Plant Cell Environ .

Under oxidative stress conditions, changes in the level of lysine succinylation modification affect the
activity of rice metabolic enzymes.
PTM BIO Il
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Crotonylation

Service Overview

Crotonylation modification refers to a type of modification in which a crotonyl group is trans- )ol\/\
ferred to a lysine residue by histone crotonyltransferase (HCT) using crotonyl-CoA (Cr-CoA) as HN 7
the donor. Crotonylation modification was first discovered by the research team of Professor
Yingming Zhao at the University of Chicago in 2011, and the related research was honored as
one of the top five research highlights of Cell in 2011.

Crotonylation is evolutionarily conserved and typically associated with transcriptionally active H

o
chromatin regions, playing a significant role in regulating gene expression. Crotonylation is also Crotonyl lysine
found to be closely related to cancer metabolism, DNA damage repair, stem cell differentiation, Lysine crotonylation
reproductive regulation, and other processes.

Potential Application Areas

Crotonylation Involves Biological Crotonylation-associated
Functions: diseases:
- Gene Expression and Transcription
- Reproductive Regulation - Neurological disorders
- Cell Cycle “HIV
- DNA Damage Response - Kidney-related diseases
- Telomere Maintenance and Aging - Hypertrophic cardiomyopathy
- Stem Cell Related - Cancer-related
Regulatory Mechanisms Related to Crotonylation Modification
Reader
Enzyme family Members
p300/CBP p300/CBP
Writers GNAT Gen5,PCAF =
MYST MOF,HBO1,TIP60 N o
MOF
HDACs Classl HDACs(1-3,8)
E HCT
rasers Sirtuins SIRT 1-3 §\H fn, + Crotonyl-CoA o ﬁ\u f,
bromodomain o
Lysine 1DAC2 Crotonyl-lysine
Readers YEAST domain
DPF domain(double PHD finger)
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Reference Applications and Cases

Proteomics of crotonylation modification is widely applied in research on transcriptional regulation, cancer metabolism,

DNA damage repair, stem cell differentiation, and reproductive regulation, becoming a research hotspot in the life sciences

field.

P Epigenetics: Histone crotonylation modification has been confirmed to maintain the activity of genes associated with
meiosis metaphase sex chromosomes, among other functions.

Molecular Cell: P300 Catalyzes Histone Crotonylation to Stimulate Transcription.

Intracellular crotonyl-CoA stimulates transcription through p300-catalyzed histone crotonylation. Molecular Cell .

The coactivator p300 possesses both crotonyltransferase and acetyltransferase activities, and the
histone crotonylation catalyzed by P300 directly stimulates transcription more effectively than histone acetyl-
ation. The level of histone crotonylation regulated by the intracellular concentration of crotonyl-CoA, and this
state can change due to genetic and environmental variations. Local changes in histone acylation differences

(i.e., between acetylation and crotonylation) can affect gene expression.

» DNA Damage Repair: Recent studies have found that crotonylated proteins widely participate in various biological
processes, including RNA splicing, protein synthesis and degradation, DNA replication and repair, endocytosis, and

intercellular junctions.

Science Advances: Crotonylation Analysis Reveals its Important Role in DNA Damage Repair.

Global crotonylome reveals CDYL-regulated RPA1 crotonylation in homologous recombination-mediated DNA repair. Science Advances .
Crotonylation data show that three sites on RPA1—K88, K397, and K595—are crotonylated; crotonyla-

tion of RPA1 does not affect its recruitment to DNA damage sites but can influence its binding with other HR

factors (homologous recombination factors) like RAD51, thereby affecting RPA1' s DNA damage repair func-

tion.

» Reproductive Development: Crotonylation modification is closely related to reproductive regulation, and it is highly
abundant in post-meiotic sperm cells, concentrated on testis-specific genes on sex chromosomes.

Molecular Cell: CDYL Regulates Histone Crotonylation, Affecting Spermatogenesis.

Chromodomain protein CDYL acts as a crotonyl-CoA hydratase to regulate histone crotonylation and spermatogenesis. Molecular Cell .

CDYL can regulate the level of histone crotonylation modification by reducing substrate concentration.
In mouse assays, CDYL and histone crotonylation exhibit repulsive distribution, which aligns with their neg-
ative regulatory relationship. Mice overexpressing CDYL show a decrease in histone crotonylation levels,
functionally participating in the reactivation and prolongation of round spermatid chromatin-related genes

during spermatogenesis, and leading to a reduction in sperm quantity and decreased sperm vitality.

P Tumor Metabolism: Crotonylation modification is also closely related to the tumor formation process, participating in
various signaling pathways and nuclear-related processes.

Nat Commun: Crotonylation Regulates Tumor Progression Mechanisms Under Hypoxia Conditions.

Hypoxia-induced downregulation of PGK1 crotonylation promotes tumorigenesis by coordinating glycolysis and the TCA cycle. Nat Commun.

This study, using crotonylation technology,revealed the promoting effect of decreased crotonylation
levels of PGK1 (phosphoglycerate kinase1) under hypoxic conditions on tumor occurrence and its molecular
mechanism: hypoxia-induced upregulation of ECHS1 expression leads to reduced crotonyl-CoA levels in
cells, simultaneously, PGK1 translocates to the mitochondria and interacts with ECHS1 to inhibit its own
crotonylation levels, promoting interaction between PGK1 and PDHK1, resulting in upregulated phosphory-
lation of PDHK1, inhibiting pyruvate metabolism, promoting glycolysis, and thereby promoting the growth of

breast cancer tumors.
PTM BIO Il
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B-hydroxybutyrylation

Service Overview

B-hydroxybutyrylation (Kbhb) is a novel protein acylation modification mediat-

(o] OH
ed by B-hydroxybutyric acid, first reported by the research team of Professor Ying- hEl g A 2R
ming Zhao at the University of Chicago in 2016, and found to be closely related to 156036808
fatty acid oxidation metabolism and energy metabolism regulation. Recent studies :{N % . %

H

have shown its broad functions, participating in various biological processes such as

. . . -h b 1
tumorigenesis and DNA damage repair. b

Potential Application Areas

Energy metabolism: Kbhb proteins are enriched in many core metabolic pathways, including the

metabolism of the three major nutrients, glutathione metabolism, fatty acid oxidation metabolism, and

others. Additionally, Kbhb proteins exhibit differences under conditions of nutrient deficiency or fasting in

the body. Kbhb is closely related to energy metabolism and can be applied to research fields such as

metabolic diseases and biological rhythm regulation.

Cancer research: Kbhb plays important functions in metabolism, chromatin remodeling, and gene

expression regulation. Recent studies have demonstrated that tumor suppressor proteins such as p53

are regulated by Kbhb.

DNA Damage Repair: Research has found that Kbhb is involved in the DNA repair process and can be applied in various DNA damage
repair model studies (cancer radiotherapy/chemotherapy treatment, radiation damage,etc.).

Other Molecular Level Studies: Studies show that multiple proteins can under go Kbhb modification during processes such as chromatin
remodeling, spliceosome activity, RNA metabolism, and transport.

Other Diseases: It has been reported that B-hydroxybutyrate can be one of the drugs used to treat epilepsy, and B-hydroxybutyrate is an
indirect substrate of Kbhb modification, therefore Kbhb may also be involved in the pathogenesis, development, and treatment of epilepsy.
Crosstalk with Other Modifications: Research reports that some important regulatory enzymes involved in other modification processes
(acetylation, SUMOylation, ubiquitylation, etc.) can undergo Kbhb modification, and the crosstalk between modifications can also serve as a

new area for exploration.

B-hydroxybutyrylation modification regulatory mechanisms

Kbhb writer Kbhb eraser
SIRT3
p300 HDAC1/2

Kbhb reader

Specific reader has
not been reported
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Reference Applications and Cases

P Epigenetics: The body can regulate gene transcription through histone B-hydroxybutyrylation modifications, helping it
quickly adapt to changes brought by the environment.

Molecular Cell : Prolonged Fasting Significantly Induces Kbhb Modification of Histones, Thereby
Upregulating Genes Related to Starvation-responsive Metabolic Pathways.
Metabolic Regulation of Gene Expression by Histone Lysine B-hydroxybutyrylation. Molecular Cell .

Under starvation conditions, the proportion of carbohydrates as energy sources gradually decreases,
while the level of ketone bodies produced by fat gradually increases. Meanwhile, the level of histone lysine
3-hydroxybutyrate modification in liver cells significantly increases, while the acetylation modification level,
primarily derived from carbohydrate metabolism, does not change significantly.

Further chromatin precipitation experiments and gene expression sequencing revealed that the upregu-
lation of histone B-hydroxybutyrylation modifications was accompanied by the expression of some genes
related to the physiological response to starvation, such as amino acid metabolism, fatty acid metabolism,

redox homeostasis, and circadian regulation.

P Tumor proliferation: Ketones play a role in cancer biology, B-hydroxybutyrate (B-OHB) is involved in the
development of melanoma, androgen-dependent prostate, breast, cervical, and liver cancers.

Signal Transduct Target Ther: B-hydroxybutyrylation Modification Promotes the Proliferation of
Liver Cancer Stem Cells.

MTA2 triggered R-loop trans-regulates BDH1-mediated B-hydroxybutyrylation and potentiates propagation of hepatocellular carcinoma stem cells.
STTT.

A complex composed of apart of the NuRD complex, specifically MTA2-HDAC2-CHD4, was discovered,
revealing that MTA2 can interact with HDAC2/CHD4 and transcriptionally repress BDH1 through R-loops,
leading to the accumulation of BHB and an increase in H3K9bhb, thereby producing a cascade effect that
promotes HCC formation and progression.

It further confirms that abnormal metabolism and the microenvironment are also important conditions
for tumor formation and development, highlighting the significant research value of post-translational modifi-
cations, especially novel acylations like B-hydroxybutyrylation, lactylation, and crotonylation, which are close-

ly related to metabolism, in tumor metabolism.

P Immune system: The main product of ketone body metabolism, B-hydroxybutyrate, acts as an epigenetic regulatory

factor in the development, maintenance, and long-term survival of memory T cells.

Nature Cell Biology: B-hydroxybutyrate Modification Promotes Memory T Cell Development.

Ketogenesis-generated B-hydroxybutyrate is an epigenetic regulator of CD8+ Tcell memory development. Nature Cell Biology .

In CD8+ memory T cells, there exists ketone body-derived B-hydroxybutyrate, and the accumulation of
B-hydroxybutyrate leads to the upregulation of FoxO1 and PGC-1 a gene histone H3 undergoes bhb modifi-
cation at K9, thereby upregulating the expression of FoxO1 and PGC-1a.

FoxO1 and PGC-1a synergistically upregulate Pck1 expression, thereby guiding carbon along the

gluconeogenesis pathway towards glycogen and the pentose phosphate pathway.

p Tumor Development: 3-hydroxybutyrylation modification, in addition to modifying histones to participate in epigenetic
regulation, can also regulate protein activity in processes such as metabolism, tumor development, and progression by
modifying non-histone proteins.

Cell Death & Disease : P53 B-hydroxybutyrylation Attenuates Its Tumor Suppressor Function.
B-hydroxybutyrylation attenuates p53 activity. Cell Death & Disease .
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L-/D- lactylation

Service Overview

Lactylation modification (Lactylation, Kla) is a newly discovered type of
post-translational modification led by Professor Yingming Zhao of the University
of Chicago in 2019. The study found that lactate accumulated during metabolic
processes can serve as a precursor to cause histone lysine lactylation modifica-
tion and participate in the homeostatic regulation of M1 macrophages in bacte-
rial infections, regulating diseases such as inflammation and cancer. Related
research results were published in Nature. This groundbreaking research has
broadened the boundaries of metabolic regulation and sparked a surge of
research into lactylation.

In 2024, the research team collaborated with Jingjie PTM Biolab, success-
fully distinguishing and identifying three types of lacylated modification isomers,
namely: L-lactylated modification (KL-la), D-lactylated modification (KD-la), and
N-e-carboxyethylated modification (Kce). Among them, L-lactylated modification

is the earliest studied and most extensively researched type of lactylated modi-
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fication. It is a major responder to glycolysis and the Warburg effect in eukaryotic organisms, widely present in various tissues and

organs of the body, playing a crucial role and exerting significant effects in fields such as tumors, cardiovascular diseases ,brain diseas-

es, and digestive system disorders.

Potential Application Areas

Given that lactic acid metabolism is a metabolic pathway widely regulated and playing an important role in numerous phys-

iological and pathological processes, the newly discovered acylation modification can provide a new idea and regulatory mech-

anism for further in-depth and extensive research.
Jingjie PTM Biolab, as the world's first company to originally develop
lactylation pan-antibodies and modification detection services, can assist

in the following research directions:

Cerebrovascular Diseases

@ Mechanism research: Revealing the enzymes that catalyze the produc
tion of lactyl-CoA, the site-specific functions of histone lactylation modification

and the 'writer', 'eraser’, and 'reader’ of histone lactylation modification.

Metabolism

@ Physiological and pathological functions: Lactate is a widely existing
metabolite, and the novel histone modifications mediated by lactate will play
important roles in both biological processes such as DNA damage repair and
muscle movement, as well as pathological processes like inflammation and

cancer.
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Ischemic Cardiovascular and

Anaerobic Exercise

Tumor development

1. Identify the writer, reader, and eraser of

lactylation modification regulation;

2. Study lactylation proteomics using pan-lactyl-

ation antibodies combined with mass spectrom-

etry;

3. Investigate the function of non-histone

lactylation modification;

4. Investigate the specific function of histone

lactylation modification sites;

5. Investigate the tissue and site specificity of

lactylation modification;

6. Investigate the close relationship between
i ion and physi and

pathological factors, etc.

Immune Cell
Activation

Lactic Acid Bacteria
Fermentation



The Important Role of Lactic Acid Metabolism in Physiology

Jingjie PTM Biolab Proteomics

Service Manual

Lactic acid was once considered a 'waste' product of anaerobic metabolism, but it is now proven to serve as a major recy-

clable carbohydrate fuel in mammals, playing a role in metabolic regulation.

Under aerobic conditions, tumor cells tend to obtain energy through glycolysis, resulting in a large accumulation of lactic

acid, a phenomenon known as the Warburg effect. This effect also plays a central role in the development of rapidly proliferating

parasites (such as Plasmodium and Toxoplasma). Furthermore, the Warburg effect can be observed in large number of rapidly

proliferating cells under physiological and pathological conditions, such as in T cell activation, macrophage polarization, malaria

life cycle development, angiogenesis, embryonic stem cell differentiation, and induced pluripotent stem cell generation.
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Lactic acid can promote tumor
progression: high concentrations of
lactic acid are transported into cells
as fuel substrates and metabolized.
Lactic acid promotes tumor invasion
and metastasis. Lactic acid is
essential for tumor angiogenesis.
The immunosuppressive function of
lactic acid, etc.
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Lactic acid regulates tumor
progression, tumor immunity,
suppresses hypoxia-induced mac-
rophage activation, and the
progression of various diseases
through lactylation modification. Its
synergistic mechanisms with
inflammatory pathways will be a
key research direction.

ic cells

Elevated lactic acid in the blood
indicates insufficient oxidation and
is associated with the diagnosis
and prognosis of hypertension and
acute heart disease,whether lactate
accumulation during ischemia
triggers cardiocerebral injury and its
mechanisms remain to be elucidat-
ed.
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L-lactic acid is a product of metabolism in
certain bacteria. Abnormal L-lactic acid
metabolism is closely related to the occur-
rence and development of diseases such
as immune-suppressive tumor microenvi-
ronments in short bowel syndrome, acute
neural injury, and hepatocellular carcino-
ma, playing an important role in intestinal
diseases, brain diseases, and tumors.
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P Keywords: Lactylation modification genomics, DNA damage repair, tumor chemoresistance
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Nature: NBS1 Lactylation Regulates DNA Damage Repair-Induced Chemotherapy
Resistance.
NBS1 lactylation is required for efficient DNA repair and chemotherapy resistance. Nature.

Main Conclusions of the Study:

(DProteomic and non-targeted metabolomic analysis revealed that the anaerobic
glycolysis pathway is activated in drug-resistant tumors. Subsequent cell and in vivo
experiments showed that lactate is  involved in DNA repair mediated by homologous
recombination.

@ In chemotherapy-resistant gastric cancer tissues and drug-resistant cancer cell
lines, the overall level of lysine acetylation was significantly higher. Lactylation modifi-
cation group analysis showed that NBS1 K388 lactylation modification plays a key role
in sensing and repairing DNA damage. It promotes DNA repair by affecting the forma-
tion of the MRE11-RAD50-NBS1(MRN) complex. Additionally, TIP60 was identified as
the "Writer’ of NBS1 acetylation modification.

(@ LDHA (a key protein in lactate production) and NBS1 K388 lactylation levels
were correlated with patient survival rates. By blocking lactate production, treatment

with LDHA inhibitor Stiripentol can overcome tumor resistance to DNA damage therapy.

References
Hengxing Chen, et al. 2024. NBS1 lactylation is required for efficient DNA repair and chemotherapy resistance.Nature.
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Cell Research: D-lactylation Regulates the Mechanism of Immune-inflamm-
atory Response.

Nonenzymatic lysine D-lactylation induced by glyoxalase Il substrate SLG dampens inflammatory immune
responses.Cell Research.

Main conclusions of the study:

@ The study found that GLO2 downregulation is most significant in macrophages,
confirming that GLO2 may play a role in immune homeostasis and immune responses.

(@ The study, based on the pan-antibodies for L-/D-lactylation and carboxyethyla-
tion modifications provided by Jingjie PTM Biolab, confirmed that GLO2 downregulation
induces SLG accumulation and D-lactylation modifications.

(3 Lactylation proteomics and L-/D-lacylation and carboxyethyl modification
pan-antibodies confirmed that RelA undergoes D-lacylation modification, which in-
hibits NF-kB activation, thereby suppressing immune activation and inflammatory signal
transduction.

@ Mouse model experiments show that the GLO2 feedback axis coordinates

immune activation and inflammation both in vitro and in vivo.

References

Qihang Zhao, et al. 2025. Nonenzymatic lysine D-lactylation induced by glyoxalase Il substrate SLG dampens
inflammatory immune responses. Cell Res.
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Palmitoylation

Service Overview

Palmitoylation modification is a common fatty acid modification, mainly s pamitoylation

consisting of three types: palmitoyl groups connected to glycine or cysteine N\Wscm . i

via amide bonds, known as N-palmitoylation. Palmitoyl groups connected to S(lﬂ W S{V;AM/W\
serine via ester bonds, known as O-palmitoylation, and palmitoyl groups Pty e

covalently linked to cysteine via thioester bonds, known as S-palmitoylation.  N-palmitoylation

Among these, S-palmitoylation is the most common, and due to its covalent /\/\}@‘\"’}{'}\Aﬂs_m . i

bonding, it exhibits reversibility, allowing dynamic regulation of protein func- i -

tion and influencing life activities. Under normal physiological conditions, L\h - °
S-palmitoylation maintains a dynamic balance, whereas in disease condi-  O-palmitoylation

tions (such as cancer, immune disorders, and neurodegenerative diseases), \/\/P\WWM s

the disruption of this dynamic balance is often closely associated with dis- o - EV B
ease onset and progression. k“ - Kﬂ

Jingjie PTM Biolab palmitoylation proteomics products, employing the classic ABE (Acyl-Biotin Exchange) method and
combining with the 10X high-depth mass spectrometry platform, enable high-depth detection and analysis of palmitoylation in
various biological samples such as tissues and cells, assisting researchers in deciphering the regulatory mechanisms of palmi-
toylation in life activities.

Technical Principles and Procedures

Jingjie PTM Biolab palmitoylation products detection employs the classic ABE method: first, the sample is treated with a buffer containing
N-acetylcysteine (NEM) to block free thiol groups. Then, it is treated with hydroxylamine (NH20H) to specifically cleave palmityl thiol ester
bonds, generating new free thiol groups. Next, HPDP-biotin is added to react with the newly formed free thiol groups, forming biotin-labeled
proteins. Subsequently, the proteins are digested into peptides and enriched using streptavidin beads for biotinylated peptides; finally, the sepa-

rated peptides are identified by a 10X mass spectrometer to determine palmitoylated proteins and modification sites.

. Protein Extraction & ABE
Sample Collection ;
&Digestion & Enrichment m Dt

timsTOF HT Orbitrap Astral
The Classic ABE Method 10X Proteomics Platform

Palmitoylation Technical Route
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Reference Applications and Cases

Nature: A New Mechanism of STAT3 Palmitoylationin T, 17 Cell Differentiation.

A STAT3 palmitoylation cycle promotes T,,17 differentiation and colitis

The balance of STAT3 palmitoylation (DHHC) and depalmitoylation (APT2) promotes T, 17 cell differentiation. In mouse models, knockout
of DHHC7 or APT2 can both alleviate colitis development.

Nature: GSDMD Palmitoylation in Pyroptosis: A New Mechanism.

ROS-dependent S-palmitoylation activates cleaved and intact gasdermin D

GSDMD undergoes S-palmitoylation at Cys191, and palmitoylation is essential for the transmembrane pore, as even uncleaved GSDMD
can form pores on the cell membrane to induce pyroptosis after S-palmitoylation.

Science: New Mechanism of NOD1 and NOD2 Palmitoylation in Bacteria-Mediated In Flammation.
Palmitoylation of NOD1 and NOD?2 is required for bacterial sensing

The two important receptor proteins in the NLR family, NOD1 and NOD2, can undergo palmitoylation modification under the action of
palmitoyltransferase ZDHHCS5, thereby mediating the activation of bacterial inflammatory signaling pathways.

Molecular Cell: Mitochondrial Protein CPT1A Responds to Different Stimulus Signals to Regulate the Molecular
- Mechanism and Function of MAVS Protein S-palmitoylation Modification.
CPT1A induction following epigenetic perturbation promotes MAVS palmitoylation and activation to potentiate antitumor immunity
CPT1A promotes its palmitoylation at the Cys79 site on MAVS, subsequently affecting the ubiquitination modification of K48 and K63,
promoting MAVS stability and activation, thereby maintaining the IFN-I response and enhancing the antitumor immune effects of epigenetic
intervention.
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Intact O-GalNAc Glycopeptide

Service Overview

The main forms of protein glycosylation are N-glycosylation and O-glycosylation, among which the O-GalNAc modification
linked to oxygen is the most abundant type of O-glycosylation on membrane and secretory proteins. O-GalNAc modification
affects protein folding, stability, transport, and protein interactions , participating in physiological processes such as inflamma-
tion, pathogen immune evasion, cell adhesion, migration, and apoptosis. Current research has shown that abnormal protein
O-GalNAc modification is closely related to the occurrence and development of pathogen infections, tumors, autoimmune dis-
eases, metabolic diseases, cardiovascular diseases, and neurodegenerative diseases.

Indeed, the numerous biological functions of O-GalNAc modification and its close association with various diseases have
gradually made it one of the forefront hotspots in glycomics research. However, due to the complexity of O-GalNAc modification
sites and glycan structures, as well as the lack of effective purification strategies for these modified peptides, O-GalNAc detec-
tion and analysis based on mass spectrometry have always presented significant challenges. This has greatly limited related
research on O-GalNAc functions. Therefore, there is an urgent need to identify O-GalNAc proteins and sites, and their important
biological significance and regulatory functions also urgently require further exploration.

In recent years, Jingjie PTM Biolab has successively launched three glycosylation detection services: N-glycosylation profil-
ing, O-GlcNAc modification profiling, and intact N-glycopeptide profiling. Building on this foundation, we have continuously over-
come technical challenges and optimized experimental methods, now proudly launching intact O-GalNAc glycopeptide profiling.
Without sugar cutting operations, it enables simultaneous qualitative and quantitative analysis of both sites and glycan types,

with bioinformatics analysis predicting monosaccharide linkage patterns.

_— O Gal
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Reference Applications and Cases

Nat Chem Biol: O-GIcNAc Modification Regulates a New Mechanism of Nucleotide de novo Synthesis in Tumor Cells.
Direct stimulation of de novo nucleotide synthesis by O-GlcNAcylation

This study reports a novel mechanism by which abnormal glucose metabolism in tumor cells causes increased O-GIcNAc modification. This
enhances PRPS1 enzyme activity by promoting the formation of PRPS1 hexamers and reducing the feedback inhibition of PRPS1 by ADP/GDP,
thereby promoting nucleotide synthesis, tumor growth, and radiochemotherapy resistance in tumor cells.

- J Mol Cell Cardiol: GALNT4 Promotes Atherosclerosis Development by Regulating PSGL-10-GalNAc Glycosylation.

GALNT4 primes monocytes adhesion and transmigration by regulating O-Glycosylation of PSGL-1 in atherosclerosis
This study demonstrates that during the development of atherosclerosis, upregulation of GALNT4 expression in monocytes promotes
PSGL-1 O-GalNAc modification, further enhancing monocyte adhesion to the vascular wall, leading to vessel stenosis and accelerating the
development of atherosclerotic cardiovascular disease.

Biochim Biophys Acta Gen Subj: O-GalNAc Modification of Amyloid Precursor Protein APP Promotes AB Production.
Comprehensive analysis of O-Glycosylation of amyloid precursor protein (APP) using targeted and multi-fragmentation MS strategy
This study developed a method for analyzing targeted intact O-glycopolypeptides based on a combination of mass spectrometry
multi-fragmentation. Researchers used this method to precisely map the O-glycosylation modification sites and glycan structures of the APP
protein, providing new insights for understanding the molecular function of APP and the pathogenesis of AD, identifying AD treatment targets,

and developing early diagnostic strategies for AD at the protein glycosylation modification level.
PTM BIO Il
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Intact N- glycopeptide

Service Overview

Glycosylation modification is one of the most common post-translational modifications of proteins, playing a pivotal role in
maintaining normal physiological functions in the human body, and has always been a key focus of modification proteomics
research. In practical applications, biomarkers for diagnosing various diseases and protein drugs are glycoproteins, with a large
number of glycoproteins of significant and special functions and their correlations with diseases urgently awaiting in-depth analysis.
Due to its high value, glycoproteomics was listed as a Nature Methods 'Method to Watch' in 2021.

However, the identification of glycoproteins remains the most challenging

N-glycosylation
aspect of proteomics to date. The diversity of glycan types and the complexity [ f |

N-glj/f:osylev:ticfn sites '\(l’mggflﬁg’a?gﬁ)s zgfgcstgr;gléf;&efgm? )
of glycan structures are the main obstacles hindering glycoproteomics N et .?.s

research. Traditional N-glycoproteomics studies commonly employ methods

Monosaccharide Topology
composition

that remove the glycans, separating the glycan chains from the modified pep-

tides. While this strategy reduces analytical complexity, it also loses important

corresponding relationship information between the glycan chains and the

glycosylation sites of the proteins.
Intact N-glycopeptide proteomics analysis provides comprehensive

Our intact N-glycopeptide proteomics products provide comprehensive glycan information at glycosylation modification sites
information on glycoproteins, glycosylation sites, and glycan types, helping to
obtain corresponding relationship information between glycan chains and
glycosylation sites. This offers a more powerful research tool for biomarker

discovery and disease mechanism studies.

Product and Sample Types

(D Complete Information | Provides information on glycoproteins,
glycosylation modification sites, and complete glycan information Intact N- glycopeptide

Intact Glycan

2 High Sensitivity | Utilizes QE Orbitrap Astral ultra-high resolution mass spectrometer S

3 Quality Assurance | Clinically validated through large cohort tissue sample
Glycosylation
Glycoprotein Modification Site

@ In-depth Analysis | Innovative multi-omics analysis for in-depth infor- Information Information
mation mining

Applicable Samples

0 Human

G Mammal

projects

Cell Samples Fresh Tissue Sample Blood (serum/plasma)
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Reference Applications and Cases

Cell Cell: Potential Therapeutic Targets and Early Diagnostic Markers for Pancreatic Cancer.
Proteogenomic characterization of pancreatic ductal adenocarcinoma

This study employed comprehensive N-glycoproteomics to compare the molecular characteristics of PDAC, NATs, and normal ductal
tissues.The findings revealed that 75 N-linked glycoproteins were upregulated in PDAC compared to NATs, with the upregulated N-linked
glycoproteins in tumors primarily modified by sialylated and/or fucosylated complex glycans, while the downregulated N-linked glycoproteins
were mainly modified by low-mannose glycans. Sialylation and/or fucosylation of IGPs showed a positive correlation with the expression of
glycosyltransferases, suggesting that inhibiting the activity of related glycosyltransferases may represent a potential therapeutic strategy for
PDAC.

Nat Commun: Intact N-glycopeptide Proteomics Reveals Subtypes and Clinical Prognosis of High-Grade Serous

Ovarian Cancer.

Glycoproteomics-based signatures for tumor subtyping and clinical outcome prediction of high-grade serous ovarian cancer

This study conducted a comprehensive N-glycopeptide modification genomics analysis on 119 HGSC tissue samples. Clustering analysis

divided all samples into three tumor subtypes, and N-glycosylation structures showed a high correlation with high-grade serous ovarian cancer
molecular subtypes, such as the correlation between fucosylation and mesenchymal subtypes. Further survival analysis revealed that
glycoprotein glycan type information (e.g., sialylated glycan types, high-mannose types) was associated with poor clinical prognosis in HGSC
patients.

Sci Adv: Intact N-glycopeptide Proteomics Reveals Mechanisms and Biomarker Research for Alzheimer’s Disease.
Integrative glycoproteomics reveals protein N-glycosylation aberrations and glycoproteomic network alterations in Alzheimer's disease

This study conducted the first large-scale, locus-based comprehensive N-glycosylation modification genomics mapping on the brains of AD
patients and healthy individuals, depicting a systematic panorama of human brain N-glycoproteins and N-glycosylation sites, and identifying
disease-specific changes in N-glycopeptides, N-glycoproteins, and N-glycosylation sites in AD. The study revealed the role of abnormal
N-glycosylation in the pathogenesis of AD, providing new insights for understanding and treating AD.

Theranostics: Intact N-glycopeptide Proteomics Reveals TSTA3 Promotes Esophageal Cancer Development by
Inducing Glycosylation.
TSTAS facilitates esophageal squamous cell carcinoma progression through regulating fucosylation of LAMP2 and ERBB2

This study employs complete N-glycopeptide proteomics from Jingjie PTM Biolab to discover that high expression of TSTA3 is typically
associated with the progression of esophageal squamous cell carcinoma and poor clinical prognosis, while its knockdown in cell lines can inhibit
tumor cell invasion and metastasis by overall reducing fucosylation levels. Additionally, fucosylation of LAMP2 and ERBB2 proteins plays an
important regulatory role in the process of TSTA3 controlling tumor progression.
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Ubiquitylation

Service Overview

Ubiquitylation refers to the process by which one or more Ubig-
uitin molecules (a polypeptide composed of 76 amino acids) act
under the action of a series of specific enzymes to classify proteins
within the cell, select target protein molecules, and perform specific
modifications on the target proteins.

Ubiquitylation modification is an important post-translational
modification of proteins, playing a crucial role in protein regulation.
First, the ubiquitin-proteasome degradation pathway is the most
important protein degradation pathway in eukaryotic cells, involved
in various physiological processes, including signal transduction,
transcriptional regulation, cell cycle, proliferation-apoptosis, DNA
damage repair, inflammation and immunity, and is closely related to
the onset of many diseases such as tumors and cardiovascular dis-
eases.

Modified proteomics is a new tool for studying ubiquitylation.
Based on proprietary highly specific protein modification antibodies
and leading mass spectrometry clusters, Jingjie PTM Biolab pro-

vides you with high-quality technical services.

Reference Applications and Cases

P Physiological Mechanism Research: Ubiquitylation modification is involved in the regulation of almost all life activities,
including signal transduction, transcriptional regulation, cell cycle, proliferation-apoptosis, DNA damage repair, inflammation and
immunity.

Nat Immunol: Ubiquitinomics Reveals Non-degradative Ubiquitination Modifications in T cell Activation.

Integrative proteomics reveals an increase in non-degradative ubiquitylation in activated CD4(+) T cells. Nature Immunology.

P Pathology Research: Ubiquitylation modifications regulating abnormalities are often associated with disease occurrence, such
as cancer, cardiovascular diseases, neurodegenerative diseases, liver diseases, and more.

Nat Commun: Ubiquitinomics Reveals a New Mechanism of Deubiquitinase USP14 in Non-alcoholic Fatty Liver.

! Proteome-wide analysis of USP14 substrates revealed its role in hepatosteatosis via stabilization of FASN. Nature Communications.

P Agriculture and Forestry: Ubiquitylation modifications are closely related to plant physiology. Numerous studies have
demonstrated that Ubiquitylation modifications are involved in plant growth and development, abiotic stress, plant metabolism, biotic
stress, and other aspects.

Plant Journal: Ubiquitinomics Reveals Dynamic Regulatory Mechanisms of Rice Seed Germination.
Quantitative ubiquitylomics approach for characterizing the dynamic change and extensive modulation of ubiquitylation in rice seed germination. Plant Journal.
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SUMOylation

Service Overview

SUMOylation is a novel form of protein post-translational modification.
Small ubiquitin-like modifier (SUMO) is a small ubiquitin-like modifier protein with
a molecular weight of approximately 12kDa, and the family consists of 5 mem-
bers. SUMOylation is a common post-translational modification, referring to the

covalent connection of the SUMO C-terminal di-Gly to the Lys side chain e-NH2

on the target protein through an isopeptide bond. It participates in various import- i S

ant physiological and biochemical reactions in cells and plays an indispensable

role. Studies have found that SUMOQylation modification is involved in the regulation of protein-protein and protein-DNA interac-
tions, and is also related to the occurrence and development of various diseases such as cardiovascular diseases, cancer, neu-

rodegenerative diseases, and immune diseases.

Reference Applications and Cases

Gut: UMOylation Activates Antitumor Immunity in PDAC.
Targeting pancreatic cancer by TAK-981: a SUMOylation inhibitor that activates the immune system and blockscancer cell cycle progression in a preclinical model.Gut.

Evaluated the potential role of SUMOylation modification in pancreatic cancer tissues, finding that the vast majority of cancer samples
showed high levels of SUMOylation modification. Based on this, researchers selected a small molecule inhibitor to study the correlation between
SUMOylation modification and pancreatic cancer cell proliferation. The results showed that the inhibitor selectively reduced SUMOylation modifi-
cation levels, thereby blocking cell proliferation, leading to pancreatic cancer cells. Failure of mitosis and chromosomal segregation defects.

Sci Adv: SUMOylation Modification Responds to New Cellular Stress Mechanisms.

Epac1 activation by cAMP regulates cellular SUMOylation and promotes the formation of biomolecular condensates. Sci Adv.

Epac1 activation promotes cellular SUMOylation, and cAMP activation of Epac1 triggers phase separation and the formation of nuclear con-
densates containing Epac1 and SUMOylated components to promote cellular function SUMOylation. Additionally, Epac1 gene knockout eliminat-
ed cellular SUMOylation induced by oxidized low-density lipoprotein in macrophages, thereby inhibiting foam cell formation.

MCP: SUMOylation and Stem Cell Development.
Identification of SUMO Targets Associated With the Pluripotent State in Human Stem Cells. MCP.

After treating cells with SUMO activation enzyme inhibitors, the inhibited SUMOylation leads to reduced expression of pluripotency markers
and morphological changes in cells. Moreover, the cell proteome undergoes almost no large-scale changes, suggesting that the absence of
SUMOylation modification in cells may affect changes in important factors related to nuclear structure and function, thereby influencing protein
abundance and ultimately affecting the phenotype.

EMBO Reports: SUMOylation and EGFR Signaling Regulation.
Transient deSUMOylation of IRF2BP proteinscontrols early transcription in EGFR signaling. EMBO Reports.

SUMOylation acts as a molecular switch in epidermal growth factor receptor (EGFR) signaling.

Cell Death Dis: SUMOylation and Neurogenesis

The Sumo proteome of proliferating and neuronal-differentiating cells reveals Utf1 among key Sumo targets involved in neurogenesis. Cell Death Dis.
Analyzed how SUMOylation regulates the function of Utf1 (regulating chromatin affinity; promoting binding to decapping enzyme Dcp1a),

revealing its specific functional mechanism as a SUMOylation target protein associated with neurogenesis.
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Jingjie PTM Biolab, combining its leading 4D proteomics technology platform, has launched the 4D-SUMO chemical modi-

fication proteomics analysis product. It enables high-depth and high-accuracy qualitative and quantitative analysis of SUMOyla-

tion modification proteomics in various biological samples such as tissues and cells, helping researchers unlock the unknown

regulatory mechanisms of protein SUMOylation.

s, Application of Nature methods*, even more authoritative and

professional.

WaLP enzyme digestion +K-e-GG antibody enrichment, higher site

coverage.

i Systematic Bioinformatics Analysis, In-depth Mining of Data.
Information! Automated analysis and personalized customization,

in-depth mining of new SUMOylation regulatory mechanisms.

& Next-generation 4D Technology.

Higher depth of modification identification. Based on timsTOF

Pro/timsTOF Pro2, significantly enhances the identification depth

of modification groups.

Technical Route
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Figure, (Left) Flowchart of 4D-SUMOylation proteomics
technology. (Right) Schematic diagram of WaLP enzymoly-
sis and high-specificity K-e-GG antibody enrichment. Cell
samples are lysed and proteins are extracted, then digested
using specific WaLP protease. WaLP is a serine endopepti-
dase that specifically cleaves.

The carboxyl terminal side of amino acids such as alanine,
serine, threonine, and valine, produces double glycine
residues. Subsequently, SUMOylated peptides were
enriched using a high-specificity K--GG antibody.

Sample Types Sample Quantities

Common animal tissues (such as liver, brain, heart, etc.) 150 mg
Cells 4x107>130 uL
Fungi, bacteria, protein solution /
Conventional plant tissues (such as leaves) /
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Methylation

Service Overview

Methylation is an important modification of proteins and

. . . . . . . ke Ty
nucleic acids, regulating gene expression and silencing, and is B e, B
closely related to many diseases such as cancer, aging, and Alz- whe Wi
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heimer's disease, making it one of the key research topics in epi-

genetics. The most common methylation modifications include Protein ,:.ethwaﬁon Modification Types

DNAmethylation, RNA methylation, and protein methylation. Protein methylation refers to the process of transferring a methyl
group to the g-amino group of lysine or the guanidino group of arginine on proteins under the catalytic action of methyltransfer-
ases, using S-adenosylmethionine (SAM) as the donor. Among these, histone methylation is the most extensively studied type.
The functions of histone methylation are primarily manifested in heterochromatin formation, gene imprinting, X-chromosome
inactivation, and transcriptional regulation.

Methyltransferases can be divided into lysine methyltransferases (KMTs) and arginine methyltransferases (PRMTs). Based
on the number of methyl groups on the amino acid, methylation can be classified into monomethylation, dimethylation, and
trimethylation. Arginine can undergo monomethylation or dimethylation, while lysine residues can undergo monomethylation,
dimethylation, or trimethylation, depending on the type of methyltransferase.

Our protein methylation proteomics products provide site identification and quantitative analysis of monomethylated,
dimethylated, and trimethylated modifications. The principle involves enriching methylated modification peptides using
high-quality methylation pan-antibodies, followed by loading onto liquid chromatography-tandem mass spectrometry for analy-

sis. By searching and matching relevant databases, hundreds or even thousands of modification sites can be identified at once.

Reference Applications and Cases

Cell Cell: Methylation Modification Reveals the Mechanism by Which METTL13 Promotes Tumorigenesis.
METTL13 methylation of eEF 1A increases translational output to promote tumorigenesis

This study, combining high-precision methylation proteomics, found that METTL13 can act as a lysine methyltransferase. By catalyzing the
K55me2 modification of eEF1A, it enhances the GTPase activity of eEF1A, increases protein translation efficiency, and promotes the role of
cancer progression. Knocking out METTL13 significantly inhibits tumor development. The research reveals METTL13 as a potential drug target,
providing new insights for the treatment of prostate cancer and lung cancer.

Nat Cell Biol: P53 Methylation Regulates Its Tumor-suppressive Function.
Arginine methylation regulates the p53 response

This study identified, through methylation modification genomics, that p53 residues R333, R335, and R337 can undergo methylation
modification. Further research found that protein arginine methyltransferase (PRMT)5, as an auxiliary factor of the DNA damage response
co-activation complex, interacts with p53, is responsible for p53 methylation, and affects the specificity of p53 target genes. Therefore, p53
methylation is a potential regulatory mechanism for its tumor-suppressive function.

Cell Death Differ: RUNX3 Methylation Drives Hypoxia-induced Cell Proliferation and Anti-apoptotic Processes.
RUNX3 methylation drives hypoxia-induced cell proliferation and antiapoptosis in early tumorigenesis
In this study, researchers investigated through methylation modification genomics, ChlP-seq, and various biochemical experiments, and
found that methyltransferase G9a interacts with RUNX3 in hypoxic tumor cells, increasing the methylation levels of RUNX3 at K129 and K171
sites, thereby reducing p300's acetylation of RUNX3, promoting cell proliferation and anti-apoptotic processes. This study suggests that RUNX3
may be a therapeutic or preventive target for controlling tumor growth in the early stages of tumor development.
PTM BIO
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Cysteine-Redoxome

Service Overview
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We offer a variety of redox modification proteomics services, help-
ing researchers decipher the regulatory mechanisms of redox modifi-

cation on physiological and pathological processes in the body.

Modification Types Overview

Qualitative and quantitative analysis of all cysteine Cys undergoing redox modification in cell or tissue samples

(Overall characterization, cannot achieve site-specific identification and quantitative analysis of a particular modification)
Also known as S-nitrosation, nitrosonium ion NO+ covalently binds with the thiol group-SH of cysteine to form S-nitroso
(-SNO), a reversible process

Glutathione GSH acts as an electron donor in the oxidized state, forming a stable but reversible mixed disulfide bond(-SSG)
with the thiol group —SH of cysteine

After oxidation by ROS, the thiol group -SH of cysteine generates the sulfenic acid group-SOH, which can be reduced back
to-SH, or further undergo sulfenation and sulfonation modifications

S-Thiolation Modification Hydrogen sulfide (H2S) covalently binds with the thiol group of cysteine (-SH) to form the persulfate group(-SSH)

Overall Redox Modifications

S-nitrosylation modifications

S-glutathiolation modifications

S-sulfonation modifications

Technical Process

Our Cysteine Redoxome can provide site identification and quantitative analysis of peroxynitrosylation and glutathione
modification. The strategy employed is selective reduction, which involves first blocking all reduced cysteines on the proteome,
then selectively reducing reversible oxidative modifications to cysteines using chemical/enzymatic systems, and finally enriching
and loading them onto liquid chromatography-tandem mass spectrometry using functionalized thiol reactive reagents (such as
iodoTMT, pressure iodine ethyl coupling mass spectrometry labeling) or solid supports (such as resin-assisted capture meth-
ods) for analysis. Through corresponding database searching ,matching, and bioinformatics analysis, site identification and
quantitative results can be obtained.

lodoTMT®126 iodoTMT®128

R K ben o Lo Lo
q N/\)ku/'\/ \n/\| (r\(vk /\)Lu/\/ \II/\' CGO _ Alkylation c‘go _ Reducton cs .
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-

iodoTMT®-128 iodoTMT®-131
- -
SEHS PTG 1S PV 7@
m'z

| U | l—l
Mass reporter  Mass normalizer  Cys reactive group.

The chemical structure of iodoTMT hexavalent reagent Analysis strategy for detecting and analyzing cysteine-specific
types of oxidative modifications based on iodoTMT labeling

B PT™M BIO



Jingjie PTM Biolab Proteomics Service Manual

Internal Data

5000
4500
4000

o Conventional Animal Cells/Tissues:

2000 1 | Identifies Redox Sites

1500

1% 2 | Identifies Redox Peptides
0

Mouse Liver Cells Human Pancreatic Mouse Brain Tissue

@
3
5]

Cancer Tissue
B Number of redox sites M Number of redox peptides

25000
20000

Conventional Plant Cells/Tissues:

15000

1 | Detected Redox Sites 10000
1 | Detected Redox Peptides 0% .I . I
0

Poplar Leaves Rice Arabidopsis Leaves
Leaves
B Number of redox sites I Number of redox peptides
Reference Applications and Cases
Cell Cell: Redox Modification Maps Provide New Insights for Aging Research.
A Quantitative Tissue-Specific Landscape of Protein Redox Regulation during Aging

Dysregulation of ROS and redox signals is one of the potential causes of physiological decline in tissues with age, but the tissue-specific
physiologica Imechanisms mediated by ROS-modified targets in vivo remain unclear. In this study, 10 organs were collected from 16-week-old
and 80-week-old male mice, and a comprehensive mouse redox aging map was drawn based on global redox modification proteomics,
revealing that the cysteine redox network within tissues is tissue-selective. A disease network of redox modifications was comprehensively
identified, establishing a systematic molecular basis for the long-standing link between redox dysregulation and tissue aging.

Nat Commun: S-Nitrosylation Modification Proteomics Reveals Vancomycin Resistance Mechanism of
Staphylococcus Aureus.
Transcription tuned by S-nitrosylation underlies a mechanism for Staphylococcus aureus to circumvent vancomycin killing

Staphylococcus aureus infections are severely threatening public health safety. The vancomycin resistance of Staphylococcus aureus
poses a significant challenge to clinical treatment. This study, using the VISA strain -XN108 isolated clinically, based on S-nitrosylation
modification proteomics detection from Jingjie PTM Biolab, found that nitric oxide (NO) derived from nitric oxide synthase (NOS) mediates
S-nitrosylation modification of transcription factors MgrA or WalR, leading to decreased cellular autolysis activity, mediated by increased cell wall
thickness, thereby promoting vancomycin resistance in Staphylococcus aureus.

Nat Commun: New Mechanism of Protein Glutathionylation Modification Regulating Acute Lung Injury.
Oxidative stress-induced FABP5 S-glutathionylation protects against acute lung injury by suppressing inflammation in macrophages

In this study, researchers performed localization and quantitative analysis of S-glutathionylated proteins based on the iodoTMT redoxome
proteomics of Jingjie PTM Biolab, elucidating the molecular mechanism by which Cys127-glutathionylated FABP5 in macrophages alleviates
acute lung injury through its anti-inflammatory function. The findings provide a new theoretical basis for the regulatory mechanisms of fatty acid
metabolism in acute lung injury.

Plant Commun: Oxidative-Reductive Modification Proteomics Reveals New Mechanisms of Rice Disease Resistance.

Comparative oxidation proteomics analyses suggest redox regulation of cytosolic translation in rice leaves upon Magnaporthe oryzae infection
This study, based on the global oxidative modification proteomics of rice leaves before and after infection with Magnaporthe oryzae, found
that oxidatively modified proteins are enriched in translation, peptide biosynthesis, and peptide metabolism processes, indicating that oxidative
modification may be involved in regulating rice translation during Magnaporthe oryzae infection, increasing the translation efficiency of cytosolic
ribosomes to enhance rice resistance.
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4D Untargeted Metabolomics

Service Overview

Metabolites from cells, organs, tissues, or biological fluids serve as signaling molecules, immunomodulators, endogenous
toxins, and environmental sensors, playing diverse and important roles in many biological processes. Metabolomics, by
high-throughput characterization of metabolite information, is enhancing our understanding of normal physiology and the patho-
physiology of many diseases. These insights and discoveries have generated new perspectives on how metabolites affect organ
function, immune function, nutrient sensing, and gut physiology.

Known metabolites number in the tens of thousands, with diverse properties (wide chemical structures and abundance
ranges), thus requiring more powerful techniques for detection and quantitative analysis. Jingjie PTM Biolab combines 4D pro-
teomics' unique capture ion mobility (TIMS) for the fourth-dimensional separation, enhancing quantitative selectivity and accura-

cy, significantly increasing the number of metabolites analyzed and improving the accuracy of quantitative information.

Metabolomics Brief Workflow
Nature Methods
Nature methods vol. 18,7 (2021): 747-756.

@ Fully based on real secondary spectrum library information for identification, more reliable
ﬁ results.
(@ Based on timsTOF Pro Ultra-High Performance Platform, maintaining high resolution while
Technical achieving deeper depth.
Advantages (3 Based on mobility (CCS) separation, multi-dimensional differentiation of metabolite iso-

mers, richer information.

Sample Delivery Tips

(1) Cell samples must be accurately counted before submission to ensure consistent sample quantity.

(2) If proteomics and 4D untargeted metabolomics projects need to be conducted simultaneously on the same batch of cell
samples, proper aliquoting must be done in advance.

(3) All sample collection operations should be performed as quickly as possible. After collection, samples should be placed in
dry ice or a-80°C freezer as soon as possible, and repeated freeze-thaw cycles should be avoided before experiments to prevent chang-

es in metabolites.
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Metaproteomics

Service Overview

Metaproteomics is a new technology that applies proteomics techniques to study microbial communities, conducting
large-scale identification of all proteins in microbial communities at specific times.

Metaproteomics can provide functional information about microorganisms in ecosystems. It holds the potential to link the
genetic and functional diversity of microbial communities. Metaproteomic analysis across different environments can capture
new functional genes and metabolic pathways, identify proteins associated with specific stresses, and combining proteomics
with metagenomics data can better reveal the taxonomic, functional diversity, and biological processes of environmental com-

munities.

Technical Principle

f \
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|b Technical Advantages ‘ Application Areas

(D Breaking the Barrier of Culturable Microorgan-

. (O Gut Microbes and Medical Research.
isms.

(2 Analyzing Microbiome Composition and Protein @ Discovery of New Environmental Biomarkers.
Function Analysis.
® Integrated Analysis of Metagenomics, Metapro-

teomics, and Meta-PTMomics.

Reference Applications and Cases

Case: Proteomic Analysis Reveals New Mechanisms of Pediatric Inflammatory Bowel Disease.

Metaproteomics reveals associations between microbiome and intestinal extracellular vesicle proteins in pediatric inflammatory bowel
disease.Nature Communications.

The research team from the University of Ottawa, Canada,

Samples and protein identification

Daniel Figeys, used metaproteomics technology, combining gut

Patients:
- Control (n = 24)
- CD (n=25)

microbiota and exosome studies, to conduct a large-scale intes-

° ® -UC(n=22)

tinal microbiota metaproteomics study on pediatric onset IBD,

176 aspirate samples

providing in-depth insights into the associations between the

53,207 protein groups 7 . . .
E E E 229,996 peplides z mechanisms of IBD onset and development and host-microbiota

group interactions.

' Microbial pellets ‘ l Mass spectrometry l
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Meta-PTMomics

Service Overview

The broad application of Meta-PTMomics provides data support for better understanding the functional characteristics of
the microbiome,enhancing our knowledge of various diseases such as tumors, immunity, and neurology. Post-translational mod-
ifications (PTMs) are crucial for regulating protein activity. However, existing research has primarily focused on individual micro-
organisms or model organisms, with limited studies on the PTMomics in the entire microbiome. This makes the regulatory role
of PTMs on the gut microbiome still unclear.

Our Meta-PTMomics, covers over ten post-translational modification types such as acetylation, crotonylation, and succi-
nylation, precisely mapping the protein expression and modification profiles of complex microbial communities, and proactively

helping to decipher the intricate interaction mechanisms between 'microbiome-host-environment'.

Technical Route and Research Highlights

beE;
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Meta-Proteomics Meta-PTMomics

10+ different modification types, meta-lysine acylation proteomics

Microbiomes

Whole proteome and modification profiling of complex microbiome

o Tryptic digestion
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Integrative analysis of omics (genomics, proteomics, PTMomics) Wkl f B Bioinformatics

Product Introduction

M etaprote omics Simultaneously measure the OTIgIn prote|n.s of the host and.gut r.n|crc.)b|0ta, providing an in-depth under standing of the
molecular and cellular mechanisms by which the human microbiota influences the host.

VISP B o )\ (o) g TSR Tel14 Y Vi (o] Ml The most thoroughly studied type of acylation modification, which participates in almost all major biological processes.

Widely present in eukaryotes and prokaryotes, especially many metabolic enzymes involved in central metabolism and

Meta-PTMomics Succmylatlon intermediate metabolism exhibit succinylation modification.

One of Cell's Top Five Research Highlights' of 2011, it is involved in metabolic regulation, tumor development, and DNA
damage repair.

Meta-PTMomics crotonylation

Meta-PTMomics High abundance, widely present in both prokaryotes and eukaryotes. Closely related to biological processes such as
2-hydroxyisobutyrylation glycometabolism, amino acid synthesis, and glycolysis.
Meta-PTMomics Kbhb protein is enriched in many core metabolic pathways, including the metabolism of the three major nutrients,

hvd b lati glutathione metabolism, fatty acid oxidation metabolism, and others. It shows differences under conditions of nutrient
B-hydroxybutyrylation deficiency or dietary restriction in the body.
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