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[Abstract] Objective To investigate the effect of specific deletion of SET-domain-containing 2 (Setd2) in dental

germ mesenchymal cells on early tooth development and provide a research basis for exploring the etiology of dental de-
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velopmental disorders. Methods This study was approved by the Animal Care and Ethical Committee of Wuhan Uni-
versity. Wnt1“* mice with a C57BL/6] background were crossed with Setd2"™ mice to generate the Setd2 knockout ex-
perimental group (Wnt1“*; Setd2™"*) and the control group (Setd2"”™). Tail tissues of mouse embryos were collected
at embryonic day (E) 13.5, E15.5, and E18.5 for polymerase chain reaction (PCR)-based genotyping, and embryonic
heads were collected for paraffin sectioning to observe the development of the first mandibular molar germs. Immunohis-
tochemical (IHC) staining was performed to verify the specific knockout of Setd2 in dental germ mesenchymal cells; he-
matoxylin and eosin (HE) staining and subrenal culture were used to evaluate the effect of Setd2 knockout in dental
germ mesenchymal cells on tooth development; Ki67 staining and a terminal deoxynucleotidyl transferase dUTP nick
end labeling (TUNEL) assay were employed to evaluate the effects of specific Setd2 knockout on the proliferation and
apoptosis of dental germ mesenchymal cells; immunofluorescence (IF) staining was conducted to observe the impact of
Setd2 knockout on the trimethylation of lysine 36 on histone 3 (H3K36me3). Results PCR-based genotyping showed
that the experimental group presented a single band (266 bp) for the Setd2™"* homozygote and a characteristic band
for Wnt1%*, while the control group only showed a single band (266 bp) for the Setd2™™* homozygote. IHC staining con-
firmed the successful knockout of Setd2 in dental germ mesenchymal cells of the experimental group; HE staining and
subrenal culture demonstrated that specific knockout of Setd2 in the experimental group led to reduced size of tooth
germs and increased condensation of mesenchymal cells at E15.5 and E18.5 (E15.5, P < 0.05; E18.5, P < 0.01); Ki67
staining showed no statistically significant effect on the proportion of division of dental germ mesenchymal cells be-
tween the experimental and control groups at E13.5 and E15.5 (E13.5, P = 0.694; E15.5, P = 0.503); the TUNEL assay
demonstrated increased apoptosis of dental germ mesenchymal cells in the experimental group at both E13.5 and E15.5
(P < 0.001); IF staining revealed the absence of H3K36me3 modification in the dental germ mesenchymal cells of the
experimental group across E13.5, E15.5, and E18.5 (P < 0.000 1). Conclusion Specific knockout of Setd2 in dental
germ mesenchymal cells leads to increased cell apoptosis by impairing H3K36me3 modification, resulting in early de-
velopmental defects in mouse teeth characterized by reduced tooth germ volume.

[Key words] Setd2 gene; tooth germ; mesenchymal cells; tooth abnormalities; apoptosis; histone methyl-
transferases; epigenetics
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Table 1 Primer sequences for mouse genotyping

Genotype Forward

Reverse

geldzﬂux/ﬂo.\

5" -TGTTTGTGTTGACAATGAGC-3’
Wnt1¢* 5’ -CAGCGCCGCAACTATAAGAG-3’

5" -TGATGCAAATTCATGAGGTA-3’
5’ -CATCGACCGGTAATGCAG-3’

Setd2: SET-domain-containing 2
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Table 2 PCR amplification programs

Genotype Program
Setd2flevllex 95 °C, 5 min; 35 cycles (95 °C, 30 s; 53 °C, 30 s; 72 °C, 30 s); 72 °C, 5 min; 10 °C, hold
Wntl“® 95 “C, 5 min; 35 cycles (95 °C, 30 s, 60 °C, 30 s, 72 °C, 30 s); 72 °C, 7 min; 10 °C, hold

Setd2: SET-domain-containing 2
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a: schematic of the breeding strategy to generate Wnt1%; Setd2™"* mice. Setd mice were crossed with Wnt
with conditional knockout of Setd2 in cranial neural crest-derived cells. b: immunohistochemical staining of Setd2 in the first mandibular molar
germs from control and Wnt1%; Setd2™™ mice at E13.5 (bud stage), E15.5 (cap stage), and E18.5 (bell stage). The tooth germ is composed of
dental epithelium (enamel organ) and dental mesenchyme (including dental papilla and dental follicle). The red dashed lines outline the dental epi-
thelium and dental mesenchyme; the tissue outside the dashed lines is the maxillofacial connective tissue surrounding the tooth germ (non-tooth
germ tissue). The brown granules represent positive Setd2 expression: robust Setd2 positivity was detected in both the dental epithelium and mes-
enchyme of control tooth germs across all examined developmental stages; in the experimental group, Setd2 expression was retained exclusively in
the dental epithelium, with complete loss of positive signal in the dental mesenchyme, confirming the specific knockout of Setd2 in the dental germ
1Cre

mesenchymal cells of Wnt1*; Setd2™¥1* mice. Experimental mice (Wnt1; Setd2™™1) were generated by crossing Wnt mice with

Setd2™™* mice, resulting in specific knockout of Setd2 in dental germ mesenchymal cells. Control mice (CTR) were littermates with Setd2™°/1*
mice. IHC: immunohistochemical; E: embryonic day; Epi.: epithelium; Mes.: mesenchyme; Setd2: SET-domain-containing
Figure 1 ~ Generation and validation of Wnt1“*; Setd2™™ mice
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Subrenal culture of
E14.5 tooth germs

a: representative HE staining images of the first mandibular molar germs from control and Wnt1¢; Setd2™™* mice at E13.5 (bud stage), E15.5

(cap stage), and E18.5 (bell stage). The black dashed lines outline the boundaries of the tooth germs. b: quantitative analysis of cross-sectional area

about tooth germs based on HE stained sections. n = 3. Two-way ANOVA showed significant main effects of genotype (F = 25.71, P < 0.001) and

embryonic stage (F = 79.29, P < 0.001), with no significant interaction between the two factors (F = 2.196, P = 0.154). Post hoc Sidak test showed

that: ns (not significant), *P < 0.05, **P < 0.01. c: representative images of subrenal culture of the first mandibular molar germs from control and

Wnt1; Setd2™™™ mice after 4 weeks of transplantation. The tooth volume of the experimental group was significantly smaller than that of the

control group, with no obvious abnormality in cusp number and morphology. Experimental mice (Wnt1; Setd2™1®) were generated by crossing

Wnt1® mice with Setd2™"* mice, resulting in specific knockout of Setd2 in dental germ mesenchymal cells. Control mice (CTR) were littermates

with Setd2™"* mice. HE: hematoxylin and eosin; E: embryonic day; Setd2: SET-domain-containing 2

Figure 2 Conditional knockout of Setd2 in dental germ mesenchymal cells inhibits tooth germ development
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Quantitative analysis of dental germ mesenchymal cells in the first mandibular molar germs from control and Wnt1°; Setd2™¥"** mice at E13.5
and E15.5 (Analyzed by Image] software). a: total mesenchymal cell number in the first mandibular molar germs from control and Wnt1%;
Setd2™™ mice at E13.5 and E15.5. n = 3. b: the mesenchymal area of the first mandibular molar germs from control and Wnt1%; Setd2/1x
mice at E13.5 and E15.5. n = 3. ¢: mesenchymal cell density the first mandibular molar germs from control and Wnt1%¢; Setd2™"* mice at E13.5
and E15.5. n = 3. Two-way ANOVA showed significant main effects of genotype (Mes. cell number: F = 28.24, P < 0.001; Mes. area: F = 34.07,
P < 0.001; Mes. cell density: F= 42.62, P < 0.001) and embryonic stage (Mes. cell number: F = 517.2, P < 0.001; Mes. area: F = 13.87, P =
0.006; Mes. cell density: F = 9.255, P = 0.016), with no significant interaction between the two factors (Mes. cell number: F = 0.009, P = 0.926;
Mes. area: F' = 2.761, P = 0.135; Mes. cell density: F = 3.61, P = 0.094). Post hoc Sidak test showed that: *P < 0.05, **P < 0.01, ***P < 0.001.
Experimental mice (Wnt1%; Setd2"1%) were generated by crossing Wnt1% mice with Setd2™¥1* mice, resulting in specific knockout of Setd2 in
dental germ mesenchymal cells. Control mice (CTR) were littermates with Setd2™* mice. Mes.: mesenchymal; E: embryonic day; Setd2: SET-
domain-containing 2
Figure 3  Conditional knockout of Setd2 leads to an increased condensation of dental germ mesenchymal cells in Wnt1°;

Setdzﬂuxlﬂux mice
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a: representative immunofluorescence staining images of Ki67 in the first mandibular molar germs from control and Wnt1%; Setd2™1** mice at
E13.5 and E15.5. The white dashed lines outline the dental epithelium and dental mesenchyme. The quantitative analysis (right) shows the per-
centage of Ki67-positive mesenchymal cells; no significant difference was observed, suggesting no obvious change in the proportion of cell divi-
sion. n = 3. Two-way ANOVA showed a significant main effect of embryonic stage (F = 13.13, P = 0.007), but no significant main effect of geno-
type (F = 0.0512 , P = 0.827), and no significant interaction (F = 1.846, P = 0.211). Post hoc Sidak test showed that : ns (not significant). b: repre-
sentative TUNEL staining images of the first mandibular molar germs from control and Wnt1¢; Setd2™1** mice at E13.5 and E15.5. The white
dashed lines outline the dental epithelium and dental mesenchyme. The white arrows indicate TUNEL-positive signals. The quantitative analysis
(right) shows the percentage of TUNEL-positive mesenchymal cells. n = 3. Two-way ANOVA showed significant main effects of genotype (F =
137.9, P < 0.001) and embryonic stage (F = 8.58, P = 0.019), with no significant interaction between genotype and embryonic stage (F = 4.122,
P = 0.077). Post hoc Sidak test showed that: ns (not significant), *¥*P < 0.001, ****P < 0.000 1. Experimental mice (Wnt1°*; Setd2™1®) were
generated by crossing Wnt1“® mice with Setd2™* mice, resulting in specific knockout of Setd2 in dental germ mesenchymal cells. Control
mice (CTR) were littermates with Setd2™" mice. E: embryonic day; Epi.: epithelium; Mes.: mesenchyme; TUNEL: terminal deoxynucleotidyl
transferase dUTP nick end labeling; DAPI: 2-(4-Amidinophenyl)-6-indolecarbamidine dihydrochloride; Setd2: SET-domain-containing 2
Figure 4 Conditional knockout of Setd2 leads to increased apoptosis of dental germ mesenchymal cells in Wnt1°*; Setd2"™™
mice

B4 Setd2 fy 2% fFPERIER- S B Wint19; Setd2™ ™ /) B A4+ IR 1] 3 5 4 e o4 234 om

A T A Y Hp R R A R 4 XT A I R AR o2 B (semaphorin 3E , Sema3e ) &5 3 K % S 3006 AKT £ %
(Coﬂagen type XI alpha 2 chain, Coll 1a2) 5 & 3E iR/ 7n 2 % B4 1 (AKT serine/threonine kinase 1,



AERFRE 20265E7RH 345 HF7H

Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2026,Vol.34 No.7 https://www.kqjbfz.com  + 665 -

H3K36me3 IF

CTR Wnt1¢; Setd2oviox

CTR
Wnt1%; Setd2"oVos

o
R - sk
= 60

4 —

g 5

2~ 407 I i

oo X

U ~—

oy

2 = -

%)

=

=

< ;
g 0 T T T
<

E13.5 EI55 EI85

Representative IF staining images of H3K36me3 in the first mandibular molar germs from control and Wnt1; Setd2™"* mice at E13.5 (bud
stage), E15.5 (cap stage), and E18.5 (bell stage). H3K36me3-specific positive signals were visualized as red fluorescence: H3K36me3 positivity
was detected in both the dental epithelium and mesenchyme of control tooth germs across all examined developmental stages; in the experimental
group, H3K36me3 expression was retained exclusively in the dental epithelium, with loss of positive signal in the dental mesenchyme. Cell nuclei
were counterstained with DAPI and appeared blue. The white dashed lines mark the boundary between the tooth germ epithelium and mesen-
chyme. The quantitative analysis (right) of the percentage area of H3K36me3-positive signals in the dental mesenchyme of control and Wnt1¢;
Setd2™™1% mice at £13.5, E15.5, and E18.5 (analyzed by Image] software) confirmed the loss of H3K36me3 modification in the dental germ mes-
enchymal cells of the experimental group. n = 3. Two-way ANOVA showed a significant interaction effect between genotype and embryonic stage
(F = 8.288, P = 0.006), no significant main effect of embryonic stage (F = 2.08, P = 0.168), and a highly significant main effect of genotype (F = 1
309, P < 0.001). Post hoc Sidak test showed that: ****P < 0.000 1. Experimental mice (Wnt1®; Setd2""~) were generated by crossing Wnt1“*
mice with Setd2™™ mice, resulting in specific knockout of Setd2 in dental germ mesenchymal cells. Control mice (CTR) were littermates with
Setd2™™* mice. IF: immunofluorescence; DAPI: 2-(4-Amidinophenyl)-6-indolecarbamidine dihydrochloride; E: embryonic day; Epi.: epithelium;
Mes.: mesenchyme; Setd2: SET-domain-containing 2; H3K36me3: trimethylation of lysine 36 on histone H3

Figure 5 H3K36me3 expression is lost in the dental germ mesenchyme cells of Wnt1%; Setd2™** mice

5 H3K36me3 7E Wntl1°; Setd2™™ /)N 1 7 I 8] 78[5 40 g Fp 2 3k Bk 4

AKTU) {5 5 0, 4R A AR fhad #2100 1% mF
RERETHAWEE RN LH B, i A w58
PRIE T Setd2 B TE 15 B & & v 09 /E T B AR O
BLHI, 58 3% T Setd2-H3K36me3 #li7E F 14 & & A [
B BB AE ML o X — RS ANUHE 7R T Setd2 #8145
A5 K T2 UL 8 AL KR, TN S SR TR BT A
K FHLHIFEHE T S H K .

AW 58 R /N BB R A7 AL 4 9T, B AR /I
A RE 5 NI 8 BAERL, H YR 2 5405 0T fg
QUSRS ] 7 N e T S ST R U N2 Y
ZH BUREAR B IE Setd2 K H3K36me3 [ 3 ik 14 5 1)
AEAH G M, A I DR 2 Ak B8 44t B 1R S 1Y) S IR AR B
I Ah , A B 5T 1 A< BH 5 Setd2-H3K36me3 %l 14 45 21

JH 9 T A TS A DR MK O R Tl B A O
BLHIAT A 17 38 1 22 A1 2F 156 0 B S TR 50 i S5 36
B IRASE I

gE LT, AN B 5 B I [R) 7S 5 40 A
Setd2 i 5 M i 2k 25 5 S5O W AR B /N | 8] 78 0 40
i BE R K TR, X — i B ] BE %2
H3K36me3 &M K F ¥ . X — KMt — L e
T Setd2 7 A i & B AR B B (1 D REA , 468 1% Ak
R AT (B B2 IR R 28 kA 2 5 W0 fh i
AR IR K F R e AR A TR
P 4 —F I e, A SRy R DG B 1Y i 2 W B it T
WAKYE , A Bl T sh 5 Ik 101 16 958 0 G o B2 97 1)
K.



OB & s B g

2026 E7 A %345 F1H

* 666 +  Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2026,Vol.34 No.7 https://www.kqjbfz.com

[ Author contributions ) Sheng J performed the experiments, ana-
lyzed the data and drafted the article. Niu JX performed the experi-
ments and revised the article. Yuan GH designed the study and revised
the article. All authors read and approved the final manuscript as sub-
mitted.

[Ethics Statement] All animal experiments were conducted in accor-
dance with the national Regulations for the Administration of Laboratory
Animals and the Guidelines for Ethical Review of Laboratory Animal
Welfare. The study protocol was approved by the Ethics Committee of
the Animal Experiment Center of Wuhan University (Approval No.
WP20220046).

[ Funding]
Natural Science Foundation of China (No. 82170914 and No.
82370913). The funder had no role in the study design, data collection

This study was supported by the grants from the National

and analysis, decision to publish, or preparation of the manuscript.
[COmpeting interests] All authors have completed the ICMJE uni-
form disclosure form at www.icmje. org/disclosure—of—interest/ and de-
clare: support from the National Natural Science Foundation of China
(No. 82170914 and No. 82370913) for the submitted work; no financial
relationships with any organisations that might have an interest in the
submitted work in the previous three years; no other relationships or ac-
tivities that could appear to have influenced the submitted work.

[Data availability statement] The original contributions presented
in this study are included in the article. Further inquiries can be di-
rected to the corresponding author upon reasonable request.

[ Generative AI statement] The authors declared that generative Al

was not used in the creation of this manuscript.

&k

[1] Yu T, Klein OD. Molecular and cellular mechanisms of tooth de-
velopment, homeostasis and repair[J]. Development, 2020, 147(2):
dev184754. doi: 10.1242/dev.184754.

[2] LiY,LinY, GuoJ, et al. CREB3LI deficiency impairs odontoblas-
tic differentiation and molar dentin deposition partially through
the TMEM30B[J]. Int J Oral Sci, 2024, 16(1): 59. doi: 10.1038/
$41368-024-00322-y.

[3]  Fu J, Zhang X, Zheng H, et al. A WWP2-PTEN-KLF5 signaling
axis regulates odontoblast differentiation and dentinogenesis in
mice[J]. J Biol Chem, 2022, 298(8): 102220. doi: 10.1016/j.
jbe.2022.102220.

[4]  ShiY, Yu Y, LiJ, et al. Spatiotemporal cell landscape of human
embryonic tooth development[J]. Cell Prolif, 2024, 57(9): e13653.
doi: 10.1111/epr.13653.

[5]  Zheng H, Fu J, Chen Z, et al. DIx3 ubiquitination by nuclear
Mdm?2 is essential for dentinogenesis in mice[J]. J Dent Res, 2022,
101(9): 1064-1074. doi: 10.1177/00220345221077202.

[6]  Bastos VC, Gomez RS, Gomes CC. Revisiting the human dental
follicle: from tooth development to its association with unerupted
or impacted teeth and pathological changes[J]. Dev Dyn, 2022, 251
(3): 408-423. doi: 10.1002/dvdy.406.

[71  Qin W, Wan QQ, Ma YX, et al. Manifestation and mechanisms of
abnormal mineralization in teeth[J]. ACS Biomater Sci Eng, 2023,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

9(4): 1733-1756. doi: 10.1021/acsbhiomaterials.1¢00592.

Song J, Kim B, Na J, et al. Axin2 deficiency causes hypomineral-
ization and delayed tooth development[J]. J Dent Res, 2025, 104
(13): 1537-1546. doi: 10.1177/00220345251342967.

Westerlund A, Shikhan A, Sabel N, et al. Epigenetic markers of
tooth eruption — DNA methylation and histone acetylation[J]. Eur J
Oral Sci, 2024, 132(4): €13005. doi: 10.1111/e0s.13005.

T, A, e 2 MR A A R 7 PRI Hp e
Ji B 2R 4k, 2021, 56(3):288-293. doi: 10.3760/cma.j.cnl12144-
20200518-00283.

Zhong RQ, Tian H, Gao XJ. Epigenetic regulation in tooth devel-
opment[J]. Chin J Stomatol, 2021, 56(3): 288-293. doi: 10.3760/
cma.j.cn112144-20200518-00283.

Zhang H, Fu H, Fang H, et al. Epigenetic regulation of methyla-
tion in determining the fate of dental mesenchymal stem cells[J].
Stem Cells Int, 2022, 2022: 5015856. doi: 10.1155/2022/5015856.
Xie Y, Sahin M, Wakamatsu T, et al. SETD2 regulates chromatin
accessibility and transcription to suppress lung tumorigenesis[J].
JCI Insight, 2023, 8(4): €154120. doi: 10.1172/jci.insight.154120.
Guo S, Fang J, Xu W, et al. Interplay between H3K36me3, methyl-
transferase SETD2, and mismatch recognition protein MutSa fa-
cilitates processing of oxidative DNA damage in human cells[J]. J
Biol  Chem, 2022, 298(7): 102102. doi: 10.1016/j.
jbe.2022.102102.

Li HT, Jang HJ, Rohena-Rivera K, et al. RNA mis-splicing drives
viral mimicry response after DNMTi therapy in SETD2-mutant kid-
ney cancer[J]. Cell Rep, 2023, 42(1): 112016. doi: 10.1016/j.cel-
rep.2023.112016.

Markert JW, Soffers JH, Farnung L. Structural basis of H3K36 tri-
methylation by SETD2 during chromatin transcription[J]. Science,
2025, 387(6733): 528-533. doi: 10.1126/science.adn6319.

Niu J, Fu J, Feng H, et al. H3K36me3 modification by SETD2 is
essential for Collla2 and Sema3e transcription to maintain den-
tinogenesis in mice[J]. Development, 2025, 152(14): dev204352.
doi: 10.1242/dev.204352.

Chai Y, Jiang X, Ito Y, et al. Fate of the mammalian cranial neural
crest during tooth and mandibular morphogenesis|[J]. Develop-
ment, 2000, 127(8): 1671-1679. doi: 10.1242/dev.127.8.1671.
Mohamed FF, Phanrungsuwan A, de Oliveira FA, et al. Dentoal-
veolar defects and impaired alveolar bone healing in a neural crest
directed conditional knockout mouse model of hypophosphatasia
[J]. Bone, 2025, 198: 117538. doi: 10.1016/j.bone.2025.117538.
BFE, XIRL, 7525 5, &5 . Wntl-Cre 1 Pax2-Cre Hnic B/ BUEE —
5L UG IHT PR 2 0 20 A S ST PE AT ST, AR PG M R 2 2,
2024, 42(4): 435-443. doi: 10.7518/hxkq.2024.2023374.

Xu J, Liu S, Fu HG, et al. Heterogeneity of Wnt1-Cre-marked and
Pax2-Cre-marked first branchial arch cranial neural crest cells in
mice[J]. West Chin J Stomatol, 2024, 42(4): 435-443. doi: 10.7518/
hxkq.2024.2023374.

Feng H, Niu J, Chen Z, et al. MARCH2 suppresses odontoblast
differentiation by polyubiquitinating PTPRD[J]. Int J Oral Sci,
2026, 18(1): 5. doi: 10.1038/541368-025-00407-2.

Zheng X, Huang H, Zhou Z, et al. Axinl regulates tooth root devel-


http://dx.doi.org/10.1242/dev.184754
http://dx.doi.org/10.1038/s41368-024-00322-y
http://dx.doi.org/10.1038/s41368-024-00322-y
http://dx.doi.org/10.1016/j.jbc.2022.102220
http://dx.doi.org/10.1016/j.jbc.2022.102220
http://dx.doi.org/10.1111/cpr.13653
http://dx.doi.org/10.1177/00220345221077202
http://dx.doi.org/10.1002/dvdy.406
http://dx.doi.org/10.1021/acsbiomaterials.1c00592
http://dx.doi.org/10.1177/00220345251342967
http://dx.doi.org/10.1111/eos.13005
http://dx.doi.org/10.3760/cma.j.cn112144-20200518-00283
http://dx.doi.org/10.3760/cma.j.cn112144-20200518-00283
http://dx.doi.org/10.3760/cma.j.cn112144-20200518-00283
http://dx.doi.org/10.3760/cma.j.cn112144-20200518-00283
http://dx.doi.org/10.1155/2022/5015856
http://dx.doi.org/10.1172/jci.insight.154120
http://dx.doi.org/10.1016/j.jbc.2022.102102
http://dx.doi.org/10.1016/j.jbc.2022.102102
http://dx.doi.org/10.1016/j.celrep.2023.112016
http://dx.doi.org/10.1016/j.celrep.2023.112016
http://dx.doi.org/10.1126/science.adn6319
http://dx.doi.org/10.1242/dev.204352
http://dx.doi.org/10.1242/dev.127.8.1671
http://dx.doi.org/10.1016/j.bone.2025.117538
http://dx.doi.org/10.7518/hxkq.2024.2023374
http://dx.doi.org/10.7518/hxkq.2024.2023374
http://dx.doi.org/10.7518/hxkq.2024.2023374
http://dx.doi.org/10.1038/s41368-025-00407-2

OB & s B g

2026 E7 A %345 F1H

Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2026,Vol.34 No.7 https://www.kqjbfz.com  + 667 -

(23]

[24]

[25]

[27]

[28]

(30]

(32]

[33]

opment by inhibiting AKTI-mTORCI activation and Shh transla-
tion in Hertwig’ s epithelial root sheath[J]. Development, 2024,
151(21): dev202899. doi: 10.1242/dev.202899.

Lin C, Liu S, Huang M, et al. Induction of human stem cells into
ameloblasts by reaggregation strategy[J]. Stem Cell Res Ther,
2024, 15(1): 332. doi: 10.1186/513287-024-03948-1.

Xu X, Fu J, Yang G, et al. Dentin sialoprotein acts as an angio-
genic factor through association with the membrane receptor endo-
glin[JI. J Biol Chem, 2025, 301(3): 108279. doi: 10.1016/].
jbe.2025.108279.

Niu N, Shen X, Zhang L, et al. Tumor cell-intrinsic SETD2 defi-
ciency reprograms neutrophils to foster immune escape in pancre-
atic tumorigenesis|J]. Adv Sci (Weinh), 2023, 10(2): €2202937.
doi: 10.1002/advs.202202937.

Chen L, Zou Y, Dong Y, et al. Emerging role of SETD2 in the de-
velopment and function of immune cells[J]. Genes Dis, 2025, 12
(6): 101622. doi: 10.1016/j.gendis.2025.101622.

Shao W, Ning W, Liu C, et al. Histone methyltransferase SETD2 is
required for porcine early embryonic development[J]. Animals
(Basel), 2022, 12(17): 2226. doi: 10.3390/ani12172226.

Deb M, Laha D, Maity J, et al. SETD2-mediated epigenetic regula-
tion of noncanonical Wnt5A during osteoclastogenesis[J]. Clin Epi-
genetics, 2021, 13(1): 192. doi: 10.1186/513148-021-01125-2.
Wang L, Niu N, Li L, et al. H3K36 trimethylation mediated by
SETD2 regulates the fate of bone marrow mesenchymal stem cells
[JI. PLoS Biol, 2018, 16(11): €2006522. doi: 10.1371/journal.
pbio.2006522.

Zhou Y, Yan X, Feng X, et al. Setd2 regulates quiescence and dif-
ferentiation of adult hematopoietic stem cells by restricting RNA
polymerase II elongation[J]. Haematologica, 2018, 103(7): 1110-
1123. doi: 10.3324/haematol.2018.187708.

Niu N, Shen X, Wang Z, et al. Tumor cell-intrinsic epigenetic dys-
regulation shapes cancer-associated fibroblasts heterogeneity to
metabolically support pancreatic cancer[]J]. Cancer Cell, 2024, 42
(5): 869-884.€9. doi: 10.1016/j.ccell.2024.03.005.

Tsang JY, Lai ST, Ni YB, et al. SETD2 alterations and histone
H3K36 trimethylation in phyllodes tumor of breast[J]. Breast Can-
cer Res Treat, 2021, 187(2): 339-347. doi: 10.1007/s10549-021-
06181-z.

Toferer A, Truschnegg A, Kashofer K, et al. First presentation of a
frameshift mutation in the SETD2 gene of a juvenile psammoma-
toid ossifying fibroma (JPOF) associated with an aneurysmal bone
cyst[J]. Diagn Pathol, 2021, 16(1): 91. doi: 10.1186/s13000-021-
01160-w.

Gu X, Wei W, Wu C, et al. Profiling and functional characteriza-

[35]

[38]

[39]

[40]

[41]

tion of long noncoding RNAs during human tooth development[J].
Int J Oral Sci, 2025, 17(1): 38. doi: 10.1038/541368-025-00375-7.
Liu M, Goldman G, MacDougall M, et al. BMP signaling pathway
in dentin development and diseases|J]. Cells, 2022, 11(14): 2216.
doi: 10.3390/cells11142216.

Yang S, Fan W, Li Y, et al. Autophagy in tooth: physiology, dis-
ease and therapeutic implication[J]. Cell Biochem Funct, 2021, 39
(6): 702-712. doi: 10.1002/c¢hf.3636.

Zhang R, Shen Z, Zhao Z, et al. Integrated multi-omics profiling
characterizes the crucial role of human dental epithelium during
tooth development[J]. Cell Rep, 2025, 44(4): 115437. doi:
10.1016/j.celrep.2025.115437.

Cai J, Cho SW, Kim JY, et al. Patterning the size and number of
tooth and its cusps[J]. Dev Biol, 2007, 304(2): 499-507. doi:
10.1016/j.ydbi0.2007.01.002.

Yuan GH, Zhang L, Zhang YD, et al. Mesenchyme is responsible
for tooth suppression in the mouse lower diastemalJ]. J Dent Res,
2008, 87(4): 386-390. doi: 10.1177/154405910808700412.

Zeng 7, Zhang J, Li J, et al. SETD2 regulates gene transcription
patterns and is associated with radiosensitivity in lung adenocarci-
nomalJ]. Front Genet, 2022, 13: 935601. doi: 10.3389/
fgene.2022.935601.

Leung W, Teater M, Durmaz C, et al. SETD2 haploinsufficiency
enhances germinal center-associated AICDA somatic hypermuta-
tion to drive B-cell lymphomagenesis[J]. Cancer Discov, 2022, 12
(7): 1782-1803. doi: 10.1158/2159-8290.CD-21-1514.

BRI, R AP, S LR S A/ A R R
9 R IR B SR R (D). 10 HE 0 B 36 . 2024, 32(6): 463-469. doi:
10.12016/}.issn.2096-1456.2024.06.009.

Luo YC, Li FF, Yu FY, et al. Research progress on histone acetyla-
tion/methylation in oral diseases[J]. J Prev Treat Stomatol Dis,
2024, 32(6): 463-469. doi: 10.12016/j. issn. 2096-1456.2024.
06.009.

(% T, BEExt)

O

This article is licensed under a Creative Commons

Open Access

Attribution 4.0 International License.
Copyright © 2026 by Editorial Department of Journal of

Prevention and Treatment for Stomatological Diseases



https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1242/dev.202899
http://dx.doi.org/10.1186/s13287-024-03948-1
http://dx.doi.org/10.1016/j.jbc.2025.108279
http://dx.doi.org/10.1016/j.jbc.2025.108279
http://dx.doi.org/10.1002/advs.202202937
http://dx.doi.org/10.1016/j.gendis.2025.101622
http://dx.doi.org/10.3390/ani12172226
http://dx.doi.org/10.1186/s13148-021-01125-2
http://dx.doi.org/10.1371/journal.pbio.2006522
http://dx.doi.org/10.1371/journal.pbio.2006522
http://dx.doi.org/10.3324/haematol.2018.187708
http://dx.doi.org/10.1016/j.ccell.2024.03.005
http://dx.doi.org/10.1007/s10549-021-06181-z
http://dx.doi.org/10.1007/s10549-021-06181-z
http://dx.doi.org/10.1186/s13000-021-01160-w
http://dx.doi.org/10.1186/s13000-021-01160-w
http://dx.doi.org/10.1038/s41368-025-00375-7
http://dx.doi.org/10.3390/cells11142216
http://dx.doi.org/10.1002/cbf.3636
http://dx.doi.org/10.1016/j.celrep.2025.115437
http://dx.doi.org/10.1016/j.celrep.2025.115437
http://dx.doi.org/10.1016/j.ydbio.2007.01.002
http://dx.doi.org/10.1016/j.ydbio.2007.01.002
http://dx.doi.org/10.1177/154405910808700412
http://dx.doi.org/10.3389/fgene.2022.935601
http://dx.doi.org/10.3389/fgene.2022.935601
http://dx.doi.org/10.1158/2159-8290.CD-21-1514
http://dx.doi.org/10.12016/j.issn.2096-1456.2024.06.009
http://dx.doi.org/10.12016/j.issn.2096-1456.2024.06.009
http://dx.doi.org/10.12016/j.issn.2096-1456.2024.06.009
http://dx.doi.org/10.12016/j.issn.2096-1456.2024.06.009

