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Cell Death

B Cell Death Introduction

Cell death refers to the irreversible cessation of cellular functions and the termination of a cell's biological

processes, which commonly occurs in normal tissues. It is essential for maintaining tissue homeostasis and

structural integrity. Cell death can be categorized into two main types: active forms (such as programmed cell

death, including apoptosis) and passive forms (such as necrosis) .

B Expertise in Cell Status Detection, Providing One-stop Solution

Apoptosis

Also known as programmed cell death or cell suicide,
apoptosis is a genetically controlled process of active
cell death. Apoptosis is an organism's self-protection
against the release of inflammatory cell contents into
the internal environment.

Necrosis

The death of cells induced by extreme physical, chemical
or other serious pathological factors, which is pathological
cell death.

Pyroptosis

A type of regulated cell death characterized by
inflammatory necrosis. It depends on Gasdermin
family proteins forming plasma membrane pores,
leading to cell swelling, membrane rupture, and the
release of inflammatory factors, thereby triggering a
strong immune response.

Cuproptosis

A mode of cell death in which copper binds directly to
the fatty acylated component of the TCA cycle,
resulting in the aggregation of fatty acylated proteins
and the loss of iron-sulfur cluster proteins, leading to
protein-toxic stress and ultimately cell death.

Autophagy

Refers to the process in which damaged, denatured
or senescence proteins and organelles are transported
to lysosomes under the regulation of Autophagy
associated gene (Atg) , and the lysosomes digest and
degrade them.

Necroptosis

A process by which cells self-destruct when apoptosis is
blocked and activated by extracellular signals (death
receptor-ligand binding) or intracellular signals (foreign
microbial nucleic acids) .

Ferroptosis

A non-regulatory cell death mode caused by iron-
dependent oxidative damage, which was first
proposed in 2012. Ferroptosis is closely related to
the pathophysiological processes of various diseases
such as tumors, metabolic diseases, nervous system
diseases and kidney injury.

Disulfidptosis

A newly identified form of cell death triggered
by disulfide stress due to excessive cystine
accumulation.

A regulated cell death pathway controlled by the PANoptosome complex, exhibiting
PAN OptOSlS features of pyroptosis (P) , apoptosis (A) , and/ necroptosis (N) . However, it cannot be fully
explained by any of these three pathways alone.
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Apoptosis

B Definition of Apoptosis

Apoptosis, also known as programmed cell death or cell suicide, is a genetically regulated process of active cell
death. It serves as a protective mechanism to prevent the release of inflammatory cellular contents into the
surrounding environment.

B Methods for Apoptosis Detection

In the process of apoptosis, there are many symbolic physiological phenomena. With the further deepening of
apoptosis, the phenomenon of apoptosis is also different.

Early apoptotic stage: Changes in cell membrane structure, Externalization of phosphatidylserine (PS) on the cell
membrane, Activation of apoptosis-related proteins (e.g., Bcl-2) , Activation of intracellular caspase enzymes,
Collapse of mitochondrial membrane potential.

©

Early Apoptotic Stage: Changes in cell membrane structure, Externalization of phosphatidylserine (PS)
on the cell membrane, Activation of apoptosis-related proteins (e.g., Bcl-2) , Activation of intracellular
caspase enzymes, Collapse of mitochondrial membrane potential

Middle Apoptotic Stage: Increase in sub-G1 phase cell population.

© ©

Late Apoptosis Stage: Nucleus shrinks, DNA fragments, and the cell membrane budding to form apoptotic
bodies.

Live Cells Dead Cells

Parameters of Apoptosis:

1. Loss of membrane asymmetry Annexin V Detection

(Early apoptosis)
2. Activation of pro-apoptotic
Bcl-2 proteins

3. Activation of Caspase Caspase Detection

(Early apoptosis)

JC-1 Detection
(Early apoptosis)

|

4. Loss of mitochondrial membrane
potential & release of Cytochrome C

5. Increase of Sub G1 cell population
6. Nuclear condensation

TUNEL
(Late apoptosis)

7. DNA fragmentation

8. Cell membrane budding

Point of no return

il

According to the different physiological changes in the process of apoptosis, different methods can be used to detect apoptosis.

Fig. 1. Schematic Diagram Illustrating the Characteristics of the Apoptosis Process
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Morphological Observation

The morphological changes of apoptosis can be observed under a microscope, which could be observed by HE
staining, acridine orange staining, and trypan blue staining. These observations can be made through light

microscope or fluorescence microscope, with apoptosis being detectable based on cellular coloration and nucle.
ar/cytoplasmic alterations.

Annexin V Detection of PS Externalization
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B Detection Principle

Normal cells (living cells) have an intact cell membrane, with phosphotidylserine (PS) localized on the inner
leaflet of the cell membrane. During apoptosis, the cell membrane structure undergoes changes, leading to PS
externalization (flipping to the outer surface) . This phenomenon occurs in the early stages of apoptosis.

Membrane blebbing

o
L & Seq,
o
Formation of Fragmentation of
Normal cells Cell shrinkage and apoptotic bodies  apoptotic bodies
chromatin condensation Nuclear collapse

Fig. 2. Schematic diagram of the apoptosis process

Annexin V is a protein that specifically bind to phosphatidylserine (PS) . During apoptosis, fluorochrome-labeled
Annexin V can be used to detect PS externalization by binding to exposed PS on the cell surface. The fluoro.
chrome signal from Annexin V allows for the identification of apoptotic cells.

In the early stage of apoptosis, PS is externalized while the cell membrane remains intact. As a result, membrane-im.
permeable nuclear dyes (e.g., propidium iodide, Pl) cannot enter the cell, preventing nuclear staining.

In the late apoptotic stage or necrosis, the cell membrane loses integrity, permitting Pl uptake and nuclear staining.

Thus, dual staining with Annexin V and PI can distinguish early apoptosis (Annexin V*/PI') from late apoptosis or
necrosis (Annexin V*/PI") .

Fig. 3. Annexin V experimental

results (E-CK-A211)
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B Detection Instrument

Fluorescence Microscope / Flow Cytometer

B Experimental Considerations

@ Precautions for Samples before Experiment

@ Adherent cells should use EDTA-free pancreatic enzymes for digestion as much as possible. If EDTA
containing pancreatic enzymes must be used, after the termination of digestion, the cells should be
washed to remove EDTA as much as possible.

@ Samples of cells and tissues that are difficult to digest can be digested in batches to avoid excessive digestion
of the first digested cells,and avoid false positive results.

@ Precautions for Samples in the Experiment

Mechanical forces will damage the cells, and any violent behavior during manipulation increases the

percentage of apoptosis in the cells themselves. During the experiment, blow the cells as little as possible.

B Elabscience® Annexin V Featured Products

E-CK-A211 Annexin V-FITC/PI Apoptosis Kit FITC/PI 20/50/100/200 Assays
E-CK-A212 Annexin V-FITC/7-AAD Apoptosis Kit FITC/7-AAD 20/50/100/200 Assays
E-CK-A216 Annexin V-PE/7-AAD Apoptosis Kit PE/7-AAD 20/50/100/200 Assays
E-CK-A217 Annexin V-APC/PI Apoptosis Kit APC/PI 20/50/100/200 Assays
E-CK-A218 Annexin V-APC/7-AAD Apoptosis Kit APC/7-AAD 20/50/100/200 Assays
E-CK-A258 Annexin V-APC/DAPI Apoptosis Kit APC/DAPI 20/50/100/200 Assays

* For more products, please visit www.elabscience.com or contact your local distributor.

B Elabscience® Annexin V Product Citations

MARCKSL1-2 reverses docetaxel-resistance of lung adenocarcinoma Annexin V-FITC/PI Apoptosis Kit

o ) Molecular Cancer
cells by recruiting SUZ12 to suppress HDAC1 and elevate miR-200b (E-CK-A211)
Cell-in-Cell-Mediated Entosis Reveals A Progressive Mechanism in Annexin V-Elab Fluor® 647/DAPI
) Gastroenterology o
Pancreatic Cancer Apoptosis Kit (E-CK-A254)
Cell membrane-camouflaged bufalin targets NOD2 and overcomes . Annexin V-APC/PI Apoptosis Kit
) . ) ) Drug Resistance Updates
multidrug resistance in pancreatic cancer (E-CK-A217)
Bacterial outer membrane vesicle based versatile nanosystem boosts o Annexin V-FITC/DAPI Apoptosis Kit
. X o X Nature Communications
the efferocytosis blockade triggered tumor-specific immunity (E-CK-A252)
Targeting dual-specificity tyrosine phosphorylation-regulated kinase 2 o Annexin V-APC/PI Apoptosis Kit
with a highly selective inhibitor for the treatment of prostate cancer Nature Communications (E-CK-A217)

www.elabscience.com



Pyroptosis Remodeling Tumor Microenvironment to Enhance Pancreatic
Cancer Immunotherapy Driven by Membrane Anchoring Photosensitizer

Phytochemical natural killer cells reprogram tumor microenvironment
for potent immunotherapy of solid tumors

VPS41-mediated incomplete autophagy aggravates cadmium-induced
apoptosis in mouse hepatocytes

The translational landscape of human vascular smooth muscle cells
identifies novel short open reading frame-encoded peptide regulators
for phenotype alteration

Benzaldehyde-tethered fluorous tags for cytosolic delivery of
bioactive peptides

Advanced Science

Biomaterials

Journal of Hazardous
materials

Cardiovascular Research

Journal of Controlled
Release

* For more product citations, please visit www.elabscience.com.

Annexin V-APC/PI Apoptosis Kit
(E-CK-A21T7)

Annexin V-FITC/PI Apoptosis Kit
(E-CK-A211)

Annexin V-APC/PI Apoptosis Kit
(E-CK-A217)

Annexin V-FITC/7-AAD Apoptosis Kit
(E-CK-A212)

Annexin V-FITC/PI Apoptosis Kit
(E-CK-A211)
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Activation of Apoptosis-related Proteins and Related Detection

B Apoptosis-related Protein

During apoptosis, some proteins in the cell are activated, and the occurrence of apoptosis can be determined by

detecting these proteins.

Table 1. Apoptosis-activating Proteins

Bcl-2 Associated X Protein

BAG3 Bcl2 Associated Athanogene 3

Bcl-2 B-cell Leukemia/Lymphoma 2

CASP3 Caspase 3

CASP8 Caspase 8

FAS/CD95 Factor Related Apoptosis

SIRT1 Sirtuin 1

TNFRSFIA Tumor Necrosis Factor Receptor Superfamily,

TRAIL/TNFSF10

Member 1A

Tumor Necrosis Factor Related Apoptosis
Inducing Ligand

CASP1 Caspase 1

CASP4 Caspase 4

CASP9 Caspase 9

FASL/TNFSF6 Factor Related Apoptosis Ligand

Surv Survivin

TNF-a Tumor Necrosis Factor Alpha

WISP1 WNT1 Inducible Signaling Pathway Protein 1
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B ELISA Method

Some apoptotic proteins can be detected by ELISA. Elabscience® apoptosis-related proteins can be detected by
ELISA products as follows.

Product Name Product Name

.‘2 E-EL-H0562 Human BAX ELISA Kit E-UNEL-H0144 Uncoated Human FASL/TNFSF6 ELISA Kit

(75}

8 E-EL-R0098 Rat BAX ELISA Kit E-EL-H1546 Human SIRT1 (Sirtuin 1) ELISA Kit

o

(@) E-EL-H0114 Human Bcl-2 ELISA Kit E-EL-M0350 Mouse SIRT1 (Sirtuin 1) ELISA Kit

o

< E-EL-R0096 Rat Bcl-2 ELISA Kit E-EL-R1102 Rat SIRT1 (Sirtuin 1) ELISA Kit
E-EL-HOO016 Human CASP1 (Caspase 1) ELISA Kit E-EL-HO0217 Human TNFRSF1A ELISA Kit
E-EL-M0201 Mouse CASP1 (Caspase 1) ELISA Kit E-UNEL-H0151 Uncoated Human TNFRSF1A ELISA Kit
E-EL-RO371 Rat CASP1 (Caspase 1) ELISA Kit E-UNEL-M0040 Uncoated Mouse TNFRSF1A ELISA Kit
E-EL-H0017 Human CASP3 (Caspase 3) ELISA Kit E-EL-H0109 Human TNF-a ELISA Kit
E-EL-M0238 Mouse CASP3 (Caspase 3) ELISA Kit E-EL-M3063 Mouse TNF-a ELISA Kit
E-EL-R0160 Rat CASP3 (Caspase 3) ELISA Kit E-EL-R2856 Rat TNF-a ELISA Kit
E-EL-H0660 Human CASP4 (Caspase 4) ELISA Kit E-EL-P0010 Porcine TNF-a ELISA Kit
E-EL-H0659 Human CASP8 (Caspase 8) ELISA Kit E-MSEL-M0002 MS Mouse TNF-a ELISA Kit
E-EL-M0063 Mouse CASP8 (Caspase 8) ELISA Kit E-UNEL-HO175 Uncoated Human TNF-a ELISA Kit
E-EL-H0663 Human CASP9 (Caspase 9) ELISA Kit E-UNEL-M0103 Uncoated Mouse TNF-a ELISA Kit
E-EL-H0067 Human FAS/CD95ELISA Kit E-UNEL-R0057 Uncoated Rat TNF-a ELISA Kit
E-EL-M3061 Mouse FAS/CD95ELISA Kit E-EL-H1593 Human TRAIL/TNFSF10 ELISA Kit
E-UNEL-H0143 Uncoated Human FAS/CD95 ELISA Kit E-EL-M1084 Mouse TRAIL/TNFSF10 ELISA Kit
E-UNEL-R0027 Uncoated Rat FAS/CD95 ELISA Kit E-UNEL-H0219 Uncoated Human TRAIL/TNFSF10 ELISA Kit
E-EL-H0068 Human FASL/TNFSF6 ELISA Kit E-EL-H5542 Human WISP1 ELISA Kit
E-EL-M0028 Mouse FASL/TNFSF6 ELISA Kit

B WB Method

Some proteins can be detected using WB. Elabscience® apoptosis-related protein detection products are as follows.

Product Name Reactivity

E-AB-40660 BAG3 Polyclonal Antibody Human, Rat
E-AB-70300 CASP1 Polyclonal Antibody Human, Rat
E-AB-22115 Active CASP3 Monoclonal Antibody Human, Rat, Mouse

www.elabscience.com



Product Name Reactivity

(KO Validated) Caspase-3 Polyclonal Antibody

E-AB-60646
E-AB-60017
E-AB-22035
E-AB-14381
E-AB-33121

E-AB-70316

B IHC Method

Caspase-3 Polyclonal Antibody
CASP9 Monoclonal Antibody
Survivin Polyclonal Antibody
TNF alpha Polyclonal Antibody

TRAIL Polyclonal Antibody

Human, Rat

Human, Mouse

Human

Human

Human

Human, Rat, Mouse

Some proteins can be detected by IHC method. Elabscience® apoptosis-related proteins can be detected by IHC

method as follows.

Product Name Reactivity

E-AB-22128

E-AB-22213

E-AB-22004

E-AB-40521

E-AB-60012

E-AB-60646

E-AB-53537

E-AB-22107

E-AB-19664

E-AB-22035

E-AB-12941

E-AB-60760

E-AB-70174

E-AB-40063

E-AB-70071

E-AB-22112

E-AB-52065

BAX Monoclonal Antibody
CASP3 Monoclonal Antibody
BCL2 Monoclonal Antibody
BAX Polyclonal Antibody

Bcl-2 Polyclonal Antibody

(KO Validated) Caspase-3 Polyclonal Antibody

CASP4 Polyclonal Antibody

CASP8 Monoclonal Antibody
CASP8 Polyclonal Antibody

CASP9 Monoclonal Antibody
CASP9 (active) Polyclonal Antibody
Caspase-9 Polyclonal Antibody
FAS Monoclonal Antibody

FAS Polyclonal Antibody

SIRT1 Polyclonal Antibody
Survivin Monoclonal Antibody

TNF Polyclonal Antibody

Human, Rat, Mouse
Human

Human

Zebrafish

Human, Rat, Mouse
Human, Rat
Human

Human, Rat, Mouse
Human

Human

Human

Human, Rat, Mouse
Human, Mouse
Mouse

Human, Rat, Mouse
Mouse

Human

www.elabscience.com m

\D
(75}
o
o+
o
o
o

<C




A
(75}
o
o+
o
(@]
o
<<

B Elabscience® Apoptosis-related Protein Product Citations

Novel combination strategy of high intensity focused ultrasound (HIFU)
and checkpoint blockade boosted by bioinspired and oxygen-supplied
nanoprobe for multimodal imaging-guided cancer ther

Exploring Cardiac Impact of Oral Nicotine Exposure in a Transplantable
Neoplasm Mice Model: Insights from Biochemical Analysis, Morphometry,
and Molecular Docking: Chlorella vulgaris Green Algae Support

Cycas pectinata stimulates germ cell proliferation in mouse testes

Investigation of the efficacy of diosmin against organ damage caused
by bendiocarb in male Wistar albino rats

Quinacrine inhibits HIF-1a/VEGF-A mediated angiogenesis by disrupting
the interaction between cMET and ABCG2 in patient-derived breast
cancer stem cells

Royal jelly protects brain tissue against fluoride-induced damage by
activating Bcl-2/NF-kB/caspase-3/caspase-6/Bax and Erk signaling
pathways in rats

The petroleum ether extract of Brassica rapa L. induces apoptosis of lung
adenocarcinoma cells via the mitochondria-dependent pathway

Suppression of EGFR/PKC-6/NF-kB Signaling Associated With
Imipramine-Inhibited Progression of Non-Small Cell Lung Cancer

SIRT1 Activation Attenuates Bone Cancer Pain by Inhibiting
mGluR1/5

The rejuvenating influence of young plasma on aged intestine

Journal for immunoTherapy
of Cancer

Toxicology

Process Biochemistry

Environmental Science and
Pollution Research

Phytomedicine

Environmental Science and
Pollution Research

Food & Function

Frontiers in Oncology

Cellular and Molecular
Neurobiology

Journal of Cellular and
Molecular Medicine

* For more product citations, please visit www.elabscience.com.

Caspases Activation and Detection

B Detection Principle

Mouse TNF-a (Tumor Necrosis Factor

Alpha) ELISA Kit (E-EL-M3063)

Uncoated Mouse TNF-a (Tumor Necrosis
Factor Alpha) ELISA Kit (E-UNEL-M0103)

Active CASP3 Monoclonal Antibody

(E-AB-22115)
Caspase-3 Polyclonal Antibody

(E-AB-60017)

TNF alpha Polyclonal Antibody
(E-AB-33121)

BAX Monoclonal Antibody
(E-AB-22128)

CASP9 Monoclonal Antibody
(E-AB-22035)

FAS Polyclonal Antibody
(E-AB-40063)

SIRT1 Polyclonal Antibody
(E-AB-70071)

TNF Polyclonal Antibody
(E-AB-52065)

Caspases (Cysteinyl-aspartic acid proteases) are a family of proteases that play a central role in apoptosis. Normally
existing as inactive zymogens in the cytoplasm, caspases become activated by various stimuli. Once activated, they
cleave critical cellular proteins, triggering apoptosis through a cascade of sequential caspase activation.

During early apoptosis, activated caspases initiate a series of apoptotic cascade reactions. Their activity can be
measured using synthetic substrates containing caspase-specific peptide sequences linked to a chromogenic group
(e.g., p-nitroaniline, pNA) . When cleaved by active caspases, the liberated pNA produces a yellow color detectable at
405 nm using a spectrophotometer or microplate reader, allowing quantification of caspase activity.

m www.elabscience.com



By measuring caspase activation levels, researchers can:

(» Study apoptotic regulatory mechanisms

@ Analyze cellular responses to various treatments

HL-60 cells
> 601
Z 50 |
®
Fig. 4. Results of Caspase Experiment ~ a0 |
5 4
HL-60 cells treated with camptothecin at different E 30 |
concentrations were cultured for 4 h and the activity of 2
Caspase 3/7 was detected by E-CK-A373 (Caspase 3/7) . § 20 t
5 10 f
UJ
. []
0.0
0uM 2.5uM 5uM

Detection Instrument

Spectrophotometer, Enzyme-linked immunosorbent assay (ELISA) reader

Cautions

Cautions before Experiment

(® The activation of Caspase could not be effectively detected when apoptosis was not obvious or when
induction was excessive to cell death. It was suggested to set the gradient induction concentration and
induction time before the experiment to select the best induction scheme.

@ Before the experiment, the optimal induction density should be explored, and the recommended induction
density is 5~10X10° /mL.

(3 Before the experiment, pre-experimental detection can be performed, and the total protein detected is
not less than 50 pg. Concentration can be measured using the Bradford method to increase the total
amount of protein detected.

Cautions during Experiment

@ Cell Lysis Buffer and cell lysis are performed on ice by swirling and mixing every 10 min to fully ensure
enzyme activity.

@ The optimal detection wavelength is 405 nm, if the instrument does not meet, 40520 nm range can be
selected.

® The sample needs to be tested after removing bubbles to ensure the accuracy of the results.

www.elabscience.com
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