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Abstract

To battle adverse internal and external conditions and maintain homeostasis, diploid, organisms 

employ various cellular processes, such as proliferation and apoptosis. In, some tissues, an 

alternative mechanism, endoreplication, is employed toward similar, goals. Endoreplication is an 

evolutionarily conserved cell cycle program during which, cells replicate their genomes without 

division, resulting in polyploid cells. Importantly, endoreplication is reported to be indispensable 

for normal development and organ, formation across various organisms, from fungi to humans. In 

recent years, more, attention has been drawn to delineating its connections to wound healing and, 

tumorigenesis. In this review, we discuss mechanisms of endoreplication and, polyploidization, 

their essential and positive roles in normal development and tissue, homeostasis, and the 

relationship between polyploidy and cancer.
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Endoreplication, an alternative cell cycle program

The cell cycle is spatiotemporally regulated in multicellular organisms, the precision of 

which ensures that the daughter cells maintain the same amount of genetic content as the 

mother cell. The most common cell cycle progression is the G1-S-G2-M cycle, or the 

‘mitotic cycle’ (Figure 1A). The mother cell prepares itself during the G1 and G2 phases, 

replicates its DNA during the DNA synthesis (S) phase, and splits the DNA equally between 

two daughter cells during the mitosis (M) phase. In contrast, the endoreplication cycle (see 

Glossary) consists of only the G and S phases, and therefore generates polyploid cells (see 

Glossary) with multiple copies of the original DNA content (Figure 1B). The result is either 

a cell that maintains separate nuclei and remains multi-nucleated, or a cell with an enlarged, 

single nucleus containing all the DNA. The former process is called endomitosis (See 

Glossary), and the latter is called endoreplication or endocycling (1, 2).
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The endocycle employs a very similar set of regulators to the mitotic cycle for its transition 

and regulation, such as cyclin-dependent kinases (CDKs) and the transcriptional activator 

E2F (3, 4). However, inhibition of mitosis entry is key to the transition and maintenance of 

endoreplication in tissues. In essence, mitotic inhibition is achieved by the downregulation 

of mitotic CDK activity. In Drosophila ovarian follicle cells, upon activation by Fizzy-

related (Fzr), the Drosophila homolog of Cdh1, the E3 ubiquitin ligase Anaphase-Promoting 

Complex/Cyclosome (APC/C) degrades mitotic cyclins to prevent the cell from entering 

mitosis (5). During endoreplication, APC/C oscillates to mediate Geminin for endocycle 

progression (6).

The alternating S and G phases of the endocycle are regulated in part by the key S-phase 

regulator Cyclin E (CycE)-Cdk2 kinase, whose accumulation is crucial for DNA synthesis; 

CycE is degraded during the G phase to ensure the pre-replication complex (pre-RC) forms 

for the next round of DNA replication. This oscillation is required for endoreplication and 

may be achieved through the destruction of the CDK inhibitor Dacapo, a member of the 

Cip/Kip family in mammals, during the S phase via a PIP degron (7). Dacapo is also 

reported to affect length of endoreplication and the extent of genome replication (8).

Interestingly, consistent high levels of CycE inhibit endoreplication (9). Recently, CycE was 

reported to be differentially up-regulated in different regions of the Drosophila wing 

imaginal disc by a growth regulatory pathway, Yki-Scalloped signaling, involving Yki and 

one of its transcription factors, Scalloped (10). This finding suggests that tissues may have 

different predispositions to endoreplication. Therefore, an understanding of the roles of 

endoreplication is key to deciphering direct and indirect links between endoreplication and 

tissue homeostasis. In this article, both the beneficial and detrimental roles of 

endoreplication are discussed.

Organismal benefits of endoreplication

Development

Polyploid cells are essential for achieving normal size and functionality of a range of tissues 

and organs (4). Endoreplication induced polyploidy plays a pivotal role in tissue 

development in various organisms, and is usually an irreversible process that is responsible 

for terminal cell differentiation. In mammals, endoreplication and polyploidy are observed 

in multiple tissues and organs during normal development, including the skin, placenta, liver, 

and blood (4). In placenta, trophoblast giant cells endoreplicate to provide a barrier between 

the maternal blood supply and that of the offspring embryo (12). Megakaryocytes become 

polyploid before fragmenting into platelets, a necessary type of blood cell for blood clotting. 

This polyploidy is achieved by induced endomitosis, resulting in aborted cytokinesis (11). 

Mammalian hepatocytes also undergo gradual polyploidization by endomitosis during 

postnatal growth, an indicator of terminal differentiation and senescence (13).

In insects like Drosophila melanogaster, many larval tissues including the salivary gland, fat 

body, gut, and trachea, and adult tissues including ovarian follicular epithelium, germ-line 

nurse cells, glia, and gut, experience polyploidy (4). Among these, development of the 

ovarian follicular epithelium has been well studied. This epithelial monolayer progresses 
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through three continuous and distinct stages: mitotic, endoreplication and chorion gene 

amplification, for sufficient eggshell protein production (Figure 2A, 14, 15, 16). 

Endoreplication of the larval salivary gland cells ensures adequate synthesis of digestive 

enzymes and glue substances for secretion and storage (Figure 2B, 17). Endoreplication is 

also observed during Drosophila hindgut development (Figure 2C) and helps preserve its 

function in maintaining the water and ion balance of the hemolymph (18). Although 

polyploid cells tend to be terminally differentiated, in Drosophila rectal papillae and 

mosquito (Culex pipiens) ileum, polyploid cells undergo mitotic cycles during development, 

and this process is prone to errors such as extended anaphases, chromosome bridges, and 

lagging chromosomes (19). It is speculated that polyploid mitotic cycling is advantageous 

when only a small number of cells within a large polyploid population need to expand (19). 

This finding provides new perspectives on irreversibility of endoreplication and how the 

error-prone polyploid mitotic cycle may lead to aneuploidy and contribute to cancer 

development.

Endoreplication of the mammalian genome is generally uniform; in contrast, underreplicated 

genomic regions were observed in Drosophila (20). For example, in the salivary gland, the 

linker histone H1, directly interacting with the Suppressor of Underreplication (SUUR) to 

bind to chromatin, is required for the underreplication phenomenon during endoreplication 

(21). Interestingly, the localization of H1 in chromatin changes profoundly during the 

endocycle, which may play an important role in DNA replication timing (21). More recently, 

advances in genome-wide studies have revealed that somatic copy number variations 

(CNVs) are common in mammals. For example, underrepresented (UR) domains are found 

in the mouse polyploid placental genome (22, 23). Genetic variations in polyploid genomes 

may be a normal feature across different organisms, essential for development and 

homeostasis.

Endoreplication is more common in plants than animals, and plays a crucial role in plant 

development and to maintain genome and cell functions. For example, developing plant 

seeds depend on endosperm tissue, an endoreplicating tissue, as an energy source before 

becoming self-sufficient through photosynthesis and root formation (24). Endoreplication 

also increases plants’ tolerance to environmental stress and resource-limiting conditions. For 

example, in a high-temperature or water-deficit environment, a smaller endosperm is formed 

as endoreplication is negatively affected (25). Endoreplication also helps maintain cell 

functions. In Arabidopsis, endoreplication, which is promoted by the epidermal specification 

pathway, helps establish giant cell identity by regulating the cell cycle in the outer epidermis 

of the sepal (26). Plants can also regulate tissue-specific, context-dependent endoreplication 

via hormone pathways such as gibbererllin (GA) (27). Another critical plant-specific factor 

affecting endoreplication is light. For example, during plant seed development, the dark 

environment extinguishes DEL1, an atypical E2F that inhibits endoreplication, and therefore 

hypocotyl cells endoreplicate (28). Because endoreplication enables the plants to grow at a 

faster rate and achieve higher metabolism (29), polyploidy confers larger sizes and greater 

green mass than their diploid counterparts, providing a clear agronomical advantage to 

plants such as coffee, watermelon, maize and bananas, by endowing better fitness to the 

environment and consequently higher yields (30). It is, however, important to note that in 

plants, both somatic and germline cells can become polyploid and contribute to enlarged 
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size. Germline polyploidy - alloployploidy - arises during crop breeding and selection, with 

multiple copies of certain chromosome sets. Discussed in the instances above is 

developmental polyploidy, in which specific somatic cell lineages become polyploid during 

plant growth and development (31).

Tissue homeostasis

Endoreplication is developmentally indispensable for many tissues across a diverse range of 

organisms. It has also been found to contribute significantly to maintaining genome integrity 

and tissue homeostasis. Some plants use endoreplication as a survival response to genome 

damage. For example, DNA damage in the Arabidopsis root tip and leaf cells elicits 

downregulation of mitotic factors, thus promoting endoreplication (32, 33). In animals, 

endoreplicating cells acquire resistance to DNA damage by lowering proapoptotic gene 

expression levels (34). Furthermore, endoreplication, in conjunction with endomitosis, has 

been found to play a critical role in regeneration. For example, after partial hepatectomy, 

mammalian livers have a remarkable capacity for regeneration, which occurs partially via 

CycE-mediated endoreplication (35, 36, 37). Endoreplication is also essential to maintain 

blood-brain barrier in Drosophila (38), a mechanism necessary for ionic homeostasis 

between the brain and the hemolymph. The Drosophila subperineurial glia (SPG) is 

polyploid and the increased cell size is required to maintain the SPG envelope surrounding 

the brain (38).

Over the past decade, several advances have been made in addressing the roles of 

endoreplication and polyploidization in wound healing and tissue repair mechanisms. 

Compensation for cell death in tissues is vital for normal development and maintaining 

tissue integrity. This can be achieved in two ways – by proliferation, or by growth of the 

remaining cells in the tissue to compensate for the resulting loss of tissue volume (39, 40). In 

post-mitotic tissues like the Drosophila follicular epithelium, ‘Compensatory Cellular 

Hypertrophy’ (CCH, see Glossary) is observed in response to a local loss of tissue volume 

from cell competition (Figure 2D). Cells experiencing CCH are characterized by greater 

than two-fold increase in DNA content and higher endoreplication rates (39, 40). In another 

set of experiments using the Drosophila adult epidermis, it was shown that after a tissue was 

wounded by puncturing, the remaining cells undergo polyploidization, through cell fusion 

and increased number of cells entering into endoreplication, a process called Wound-

Induced Polyploidy (WIP), highly conserved in metazoans (41). Taken together, these 

studies highlight the essential roles of endoreplication in achieving tissue homeostasis.

Regulation of endoreplication

Inducing or regulating endoreplication during development involves signaling pathways. For 

example, InR/Pi3K/TOR signaling promote cell growth and endoreplication, while its 

reduction leads to endocycle inhibition and generation of small cells in Drosophila fat body 

and salivary glands (42). During oogenesis in Drosophila, Notch signaling plays a critical 

role in the mitotic-to-endocycle transition. After cystoblasts are generated by germline stem 

cells in the germarium, they undergo mitosis to produce a single layer of follicle cells that 

enclose the germline cells (43). The germline cells produce the ligand Delta that binds to the 

Notch receptor on the follicle cell membrane resulting in proteolytic cleavage of the receptor 
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and release of the intracellular domain of Notch (NICD). In the nucleus, NICD, together 

with transcription factor Su(H), induces expression of downstream genes (44). One of these 

genes is Fizzy-related (Fzr), which induces the switch from the mitotic cycle to the 

endocycle (14, 16). During development, follicle cells undergo exactly three rounds of 

endocycle, as evidenced by their 2n, 4n, 8n, and 16n DNA peaks, observed using flow 

cytometry (45). Activation or suppression of the Notch pathway activity either induces 

premature endocycle entry or endocycle delay, respectively (14, 46). Endoreplication 

produces more copies of the genome, which increases the biosynthetic capability of cells. In 

these cells, endoreplication and the subsequent DNA amplification stages prepare them to 

produce sufficiently high levels of protein for eggshell biosynthesis (47). In Drosophila 
salivary glands, the sister chromatids in polyploid cells are arranged along their lengths, 

giving the “giant polytene” chromosomes their distinct banding pattern (48). Incidentally, it 

was in this system that the oscillating transcription factor E2F1 was found to be essential for 

endoreplication (49). This study also provided data in support of a model in which E2f1 

accumulation during G phase activates CycE/Cdk2, which triggers S phase. CRL4CDT2 is 

then activated and it mediates the destruction of E2F1 (49, 50).

Endoreplication, when induced to maintain tissue integrity and homeostasis, involves a 

broader set of signaling pathways. The Insulin and Insulin-like growth factor signaling (IIS) 

pathway is required for CCH in Drosophila follicular epithelia, likely via 

mechanotransduction (39). The exact mechanism of how seemingly ‘random’ cells undergo 

CCH in the follicular epithelium is yet to be ascertained. The main hypothesis involves the 

link between the altered cortical tension within the remaining cells of the damaged tissue, 

and the induction of endoreplication, that together trigger the CCH response to maintain 

tissue integrity. Interestingly, CCH in the follicular epithelium does not involve Hippo 

signaling, while WIP in the adult Drosophila epidermis requires deregulation of Hippo 

signaling for polyploidization. Additionally, WIP also involves the activation of JNK 

signaling (41). The differences in tissue architecture and organization, and tissue-specific 

genetic constraints, could attribute to the different pathways leading to the same 

‘phenotypes’ of wound-induced polyploidy and compensatory hypertrophy.

More recently, EGFR/RAS/MAPK signaling was found to play a fundamental role in 

Drosophila gut regeneration following epithelial damage, independent of Insulin/Pi3K/TOR 

signaling (51). This finding further suggests that distinct signaling pathways are used in 

post-mitotic homeostasis. Interestingly, in zebrafish, regeneration of the epicardium, a 

cardiac form of mesothelial tissue, involves endoreplication of leader cells, which is caused 

by tension anisotropy, i.e. greater velocities and mechanical tension within the epicardial 

tissue sheet (52).

Despite the tissue-specific responses observed in different tissues, the activators or inducers 

of the downstream pathways may well be the same – the ‘pulling’ of the surviving cells 

around or in close proximity to the damage site following either cell competition or tissue 

damage. It is known that Hippo signaling is activated in response to differences in cortical 

tension (53, 54); it is possible that the IIS and EGFR/RAS/MAPK pathways are also the 

downstream response of altered cortical tension. The detailed mechanism of how these 
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pathways are induced in a tissue-specific manner by the same ‘stimulus’ for the maintenance 

of tissue integrity remains to be determined.

Cancer: An ugly consequence of endoreplication and polyploidization

Although endoreplication and polyploidization play positive and sometimes essential roles 

in many developmental and homeostatic processes, they have been implicated in primary 

tumor formation, cancer progression and metastasis, and cancer relapse (Figure 3). 

Clinically, endoreplication and polyploidy have been observed in cancer tissues (55), with 

their occurrence ranging from 11% in stomach carcinoma to 54% in liver adenocarcinoma 

(56). Although it is not clear how endoreplicating cells overcome cell cycle regulation and 

escape homeostasis-induced apoptosis or senescence, polyploidy has been hypothesized to 

confer a survival advantage to tumor cells. It has been reported that tetraploid cancer cells 

gain enhanced viability over other diploid cancer cells in colon cancer (57).

Endoreplication and genome instability

Among these negative outcomes of endoreplication, its relevance to genome instability has 

the most evidence. As propagation of a stable genome is crucial for development and 

homeostasis, aberrant endoreplication incurs high risks of genome instability and the 

consequent disease states (66). It has been shown that in Drosophila follicle cells 

endoreplication induced by Fzr/Cdh1 expression likely results in genome instability (67). 

Even in developmentally programmed endoreplication, there are signs of chromosomal 

instability, such as chromosomal aberrations, anaphase bridging, and lagging chromosomes 

(19, 38, 68). Genome instability following endoreplication is also observed in transplanted 

mouse polyploid hepatocytes, in which aneuploid cells are produced (69).

One speculation regarding the roles of endoreplication in tumorigenesis is that it is tolerant 

to DNA replication errors, and these errors could contribute to tumor initiation and 

progression. Induced cytokinesis failure leads to tetraploidy in p53-null mouse mammary 

epithelial cells, and these cells give rise to malignant cancers in nude mice; these tumors all 

have numerous chromosomal translocations and several folds of amplification (58).

In endocycling cells, the S phase stops before the whole genome is replicated, causing 

under-replication of pericentric heterochromatin (42). After several rounds of endocycling, 

the DNA replication fork stalls and induces a DNA damage response. In mitotic cells, this 

triggers cell cycle arrest or apoptosis. In endocycling cells, however, this does not induce 

apoptosis, achieved by muting the response to p53 activation and downregulating 

proapoptotic genes (34, 59). Polyploid cells have also been found to help overcome DNA 

replication stress in tumor progression by rewiring the DNA damage response network (60). 

Additionally, it has been shown in human colon cancer lines that induced polyploidy, and 

not senescence, enables the cancer cells to persist and repopulate, potentially leading to 

cancer relapse (61). Because senescence is frequently coupled with polyploidy, and 

chemotherapy largely aims to induce cell cycle checkpoint dependent apoptosis, it is 

postulated that anticancer treatment may inadvertently give rise to endoreplication and 

cancer relapse. Polyploid cancer cells can also induce apoptosis of nearby diploid cells 
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through cell competition, a fitness-sensing mechanism that removes less competitive cells 

(62).

An important question in the polyploidy and cancer puzzle is where these polyploid cells 

emerge. A recent study in Drosophila showed that activation of EGFR signaling and 

overexpression of microRNA-8 cause genome instability by targeting the Septin family 

protein Peanut, resulting in cytokinesis failure and polyploidy. These giant cells induce 

apoptosis and engulfment of nearby cells, and they become neoplastic and metastatic (63). A 

more recent study shows that in human hepatocytes dysregulated Hippo-Yap signaling 

promotes polyploidy and polyploid cell growth. Yap induces acetylation of the E3 ligase 

Skp2 via Akt signaling and causes accumulation of the cyclin-dependent kinase (CDK) 

inhibitor p27, which leads to mitotic arrest and subsequently cell polyploidy (64). The study 

suggests that these polyploid cells are associated with human hepatocellular carcinomas. 

Current cancer therapeutics can also lead to polyploidy. Exposure of p53-deficient solid 

tumor derived cell lines to ionizing radiation results in the development of multinucleated 

giant cells that are viable and exhibit DNA synthesis (65). This may represent a survival 

mechanism of cancer cells exposed to radiation therapies.

Polyploidy and aneuploidy

In addition to the reciprocal relationship between endoreplication and genome instability, the 

reversion from polyploidy to diploidy or aneuploidy, a process called depolyploidization 

(Figure 3B), provides another avenue for tumorigenesis. Although the mechanism is elusive, 

meiosis-specific genes are activated in depolyploidizing cancer cells and potentially re-

initiate mitosis from the point where it was interrupted (70). When cells undergoing induced 

endoreplication returned to mitosis, their daughter cells exhibited aneuploidy, resulting from 

multipolar divisions, chromosome missegregation, and cytokinesis failure (71). It is 

therefore logical to postulate that endoreplication may be a drug resistance strategy 

employed by cancer cells, by which polyploid cancer cells persist despite chemotherapy and 

re-form tumors through depolyploidization. It has been shown that several cancer cell lines 

enter the endoreplication cycle when treated with a DNA topoisomerase II inhibitor, and the 

common anticancer agent etoposide (72, 73). In another set of studies, using cell sorting 

analysis, some diploid cells were found within original polyploid-only colonies, showing 

increased resistance to cytotoxic drugs (73, 75). Polyploid giant cancer cells (PGCCs, see 

Glossary) were reported to be highly resistant to oxygen deprivation, and presented 

spatiotemporal expression of embryonic stem cell markers, such as OCT4 and NANOG (75, 

76). Interestingly, PGCCs, resembling the embryonic blastomere, can differentiate into all 

three germ layers in vitro. Tumors derived from PGCCs are also more resistant to cisplatin, a 

common cytotoxic chemotherapy drug. Furthermore, PGCCs can form regular-sized cancer 

cells through asymmetric budding or bursting, and tumors formed from PGCCs showed 

expression of the embryonic stem cell markers CD44 and CD133 (75, 76). Tumor budding, 

as a noticeable phenotype on the tumor periphery, is indicative of tumors with high growth 

rates, and correlates strongly to tumor recurrence and poor prognosis (77, 78). Together, 

these studies suggest that the endoreplication-depolyploidization cycle causes cancer 

relapse, and offer a model to explain tumor relapse following cancer therapy, involving the 

initiation, self-renewal, termination, and stability phases of the giant cell cycle (79).
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With the advent of high-throughput sequencing techniques providing extensive genomic 

data, bioinformatic analyses can be effectively applied to cancer genomic data, revealing 

connections between tumorigenic phenotypes and their underlying genes, and gaining 

insight into the relationship between cancer and polyploidy. For example, using integrative 

functional genomics to study mechanisms of polyploid phenotypes in breast cancer, a study 

found GINS2, the highest ranking endoreplication-inducing gene, as a possible biomarker 

for aberrant cell proliferation, and therefore a potential therapeutic target (80). A high-

throughput proteomic profiling study identified a set of proteins that are differentially 

expressed in PGCCs and regular cancer cells in human ovarian cancers (81). These proteins 

are involved in cell cycle regulation, invasion and metastasis, stem cell generation, 

chromatin remodeling, and hypoxia, suggesting possible mechanisms by which PGCCs are 

generated. Recently, a comparison between polyploid and diploid transcriptomes revealed 

that genes interacting with the oncogene myc are significantly overrepresented in polyploid 

cells when compared to diploid cells. This suggests that polyploidy is more conducive to 

myc-induced tumorigenesis (82).

Concluding Remarks

Endoreplication is widespread in animals and plants. It plays critical roles in the 

development of organisms, and is tightly regulated by intrinsic mechanisms that are unique 

to the context. It also has been regarded as a key mechanism to repair tissue damage and 

maintain homeostasis. Recent advances in these areas suggest that mechanical forces and 

related signaling pathways are linkers between polyploidization and tissue homeostasis; 

however, a mechanistic understanding of the entire process remains to be elucidated (See 

Outstanding Questions). Endoreplication and polyploidy also accompanies tumor 

progression. The seemingly complex relationships between cancer, endoreplication, and 

polyploidy are important concepts that remain to be uncovered, and may provide new 

perspectives on cancer mechanisms for improved cancer therapies. An emerging discussion 

on PGCCs will help broaden the perspective on the relationship between polyploidy and 

cancers. More insights into the underlying mechanisms of the generation and maintenance of 

PGCCs are needed for us to design novel therapeutic strategies for cancer relapse and 

cancers that refractory to traditional chemotherapy.

Outstanding Questions

• How do signaling pathways collaborate to induce endoreplication in various 

cell and tissue types?

• How do tissues utilize endoreplication to maintain homeostasis while 

preventing genome instability and tumorigenesis?

• How does mechanical tension initiate and affect endoreplication? In 

particular, what signaling pathways are affected in this process and how do 

they work together to achieve homeostasis?

• What are the mechanisms of depolyploidization?
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• Whether and how do polyploid giant cancer cells (PGCCs) affect their 

neighboring cells to facilitate primary tumor formation?

• How do PGCCs gain stemness? Specifically, what genes and signaling 

pathways are modulated in these PGCCs?
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Glossary

Endoreplication (endocycling)
The replication of DNA during the S phase of the cell cycle without the subsequent 

completion of mitosis and/or cytokinesis.

Endomitosis
The genome is replicated and mitosis is initiated but not completed, resulting in 

mononucleated or binucleated polyploid cell.

Polyploid cells
cells containing more than two sets of chromosomes. Most species are made of cells that are 

diploid, meaning they have two sets of chromosomes. Polyploidy could be achieved through 

endoreplication, endomitosis or cell fusion.

Compensatory Cellular Hypertrophy (CCH)
A tissue homeostasis mechanism through which post-mitotic cells undergo hypertrophic 

growth to compensate for the lost tissue volume.

Polyploid Giant Cancer Cells (PGCCs)
Large cancer cells with more than two sets of chromosomes, present in many solid tumors
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Trend Box

• As an alternative cell cycle program, endoreplication is crucial during 

development. Polyploid cells assume various pivotal functions in metazoans.

• Besides its significant role in development, endoreplication is induced by 

various signaling pathways to maintain homeostasis and tissue integrity, and 

to assist the wound healing and tissue repair processes.

• Polyploidy and aneuploidy are widespread across different types of cancer, 

contributing to cancer progression, surveillance escape, and relapse.

• Polyploid Giant Cancer Cells (PGCCs) possess stem-cell characteristics, and 

can differentiate into three germ layers in vitro. PGCCs can form tumors 

through asymmetric budding or bursting.
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Figure 1. 
Comparison between the mitotic cycle and endocycle

A. The mitotic cycle comprises the G1, S, G2, ad M phases. A cell divides into two daughter 

cells. B. The endocycle only has the G and S phases. Through endoreplication, a cell 

increases its DNA content without cell division.
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Figure 2. 
Examples of endoreplication in Drosophila
A. During development, adult ovarian follicle cells and germline cells become polyploid. B. 

In Drosophila larva, salivary gland cells are polyploid. C. Polyploid cells are observed in the 

ileum region of hindgut in the larval Drosophila. D. In post-mitotic tissues like the follicular 

epithelium, compensatory cellular hypotrophy (CCH) takes place after tissue volume loss.
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Figure 3. 
Endoreplication and cancer

A. When treated with antimitotic drugs, diploid cancer cells may undergo cell cycle arrest 

and cell death, leading to cancer remission; they may enter endoreplication and become 

polyploid, fueling cancer progression. B. Polyploid giant cancer cells (PGCC) may generate 

progeny cells through budding; they may also undergo depolyploidization and return to 

mitosis, which may result in aneuploid cancer cells.
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