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[ Abstract] Objective
(IMQ) -induced psoriatic skin inflammation using a TET2-knockout ( TET2”") mouse model. Methods
divided randomly into a wild-type (WT) vaseline group, WT imiquimod group, TET2” vaseline group, and TET2”~

To explore the impact of ten-eleven translocation 2 ( TET2) mutations on imiquimod

Mice were

imiquimod group. IMQ was used to establish a psoriasis-like dermatitis model, and the degree of skin lesions and
pathological changes in mice in the WT imiquimod and TET2™~ imiquimod groups were observed and compared daily
during the modeling period. The mice were sacrificed when the phenotype had reached the peak and the spleen index
was recorded in each group. Gene expression levels of the inflammatory factors tumor necrosis factor ( TNF)-a,
interleukin (IL)-6, IL-17A, and IL-23 in mouse back lesions were detected by quantitative reverse transcription
polymerase chain reaction. Skin histopathology was compared in hematoxylin/eosin-stained sections. IL-17, interferon
(INF)-y, and TNF-a protein expression levels in the back skin of mice in the four groups were detected by
immunohistochemistry. The ultrastructure of the dermis and epidermis was observed using transmission electron
microscopy. Results TET2 expression was down-regulated in skin lesions in WT imiquimod group. Dermatitis
lesions were more severe and progressed faster in TET2™™ imiquimod group compared with WT imiquimod group, and
the psoriasis area and severity index score and spleen index were both higher. mRNA expression levels of TNF-a, IL-
6, IL-17A, and IL-23 in skin lesions were higher and epidermal thickening and inflammatory cell infiltration were
increased, and protein expression levels of IL-17, INF-y, and TNF-a were significantly higher in skin lesions in
TET2”" imiquimod group compared with WT imiquimod group. In addition, cell junctions were absent in skin lesions

in TET2”” imiquimod group and mitochondrial ridges were broken and dissolved, mitochondrial vacuoles were

present, and the texture of the mitochondrial membrane was darker. Conclusions

Loss of TET2 promotes the

inflammatory response and exacerbates IMQ-induced psoriasis-like dermatitis injury in mice.
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Figure 1 Procedure of mouse psoriasis model establishment
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Note. A. Phenotyping of the black of mice during modeling. B. Gross view of spleen of mice at peak phenotype. C. Statistical plot of PASI

scores in a mouse psoriasis model. D. Statistical plots of spleen index of WT vaseline group and WT imiquimod group. Compared with WT

vaseline group, " P < 0.

05. (The same in the following figures )

Figure 2 Construction of IMQ-induced psoriasis model in mice
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Note. A. HE staining results of mouse skin tissue. B. Analysis of mRNA expression of inflammatory factors in mouse skin tissue.
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C. TET2 mRNA expression levels in psoriatic dermatitis tissues of WT mice. Compared with WT vaseline group, ™ P < 0.01,
P < 0.001, ™ P < 0.0001. (The same in the following figures )

Figure 3 HE staining and key factor analysis in WT mice



628 o E SCE S YA R 2025 4E 5 A4S 33 %45 5] Acta Lab Anim Sci Sin, May 2025,Vol. 33, No. 5

FHOWT AR JE /N BB R, R Iz A AL, 7
mRNA 7K ERIRSGE T WT /N E i A B 46
Ab TET2 BRI, G55 BN , WT 88/ i
kbt TET2 B2 8 % T (r = 8.891,P <
0.001) , W&l 3C, $2/R TET2 W g2 535418
I K R ITHIR
2.3 TET2HRRFAEME IMQ ESHRBRE
HRE

F 58 N B P BB L s Ay ik X TET2 ™
ANRIEATAR B T, A&l 4A FTR, 4 IMQ i
T TET27 /7N AT BiE 38 A B A~ 15 TR 28 X 380
PR )2 6 | 3R 5 W 2 R R, o AR B %
TR WT bR SRR A HL T R T2 R iR 05
BE PASI PR BoR TET2 ™ ks B4R /N il
FAH SRR (K 4C) , HeAHh, TET27 DK s B4y
/N FAFR S8 38 K, B8 8o = F WT Bk

A R d IERHIR IAEEES R
Day prior to modeling Day 3 of modeling Day 5 of modeling

WT ALk

TET2" vaseline group WT vaseline group

TET2- Pl #Rél

B
O WT LR @ WTHKIEESHEA]

WT vaseline group WT imiquimod group

® TET2 - JLEHRA @ TET2 WK SRR AL
TET2"" vaseline group 7E72--imiquimod group

=

- ’
WT imiquimod group ’
TET2" LA
/1. & TET2"vaseline group 0.054
. |

MELHEA (¢ = 5.311,P < 0.001), W& 4B,
Kl 4D,
2.4 TET2 tRR3TRBHR/INRREHZM

[ A X B 52 U B 4 2H /0 SR 9 20 20 21
17 HE et @ X e, & 80 WT ks 541 5
TET2” WKk SRR ZH /N B 3R K2 88 WT ML Akl
PIAFAEAN R AR 1 JEE (IR SA) o /N BRUER e 2
BLRE, RI TET2™ BRI SURRZ /N BRI S 34 A2
VLR T WT Bk s 5 4 /N (0 = 7.191,P <
0.0001) , VL& 5B, 0] TET2 2878 2 hin g /) fUR
JEB 97 1) Bz Bk R E A
2.5 TET2 s5 B/ B4R B 9% #F B BK 28 i
32

R TARGE TET2 SR AR/ BRUAR 8 e if B2 ¢
AT TS AEALE], B eI 1A N B Ak 5%
SEHF BT Rk, Bl 6 45 R R,

AT d IEREEIR TSR
Day prior to modeling Day 3 of modeling  Day 5 of modeling

FrAL

WTIBKIZE 3L

TET2-- imiquimod group WT imiquimod group

TET2- Bk B4

020

- WT R4
WT vaseline group
WTHRRE SR 2H,

fEfR%

Spleen index
(=1 f=J
= O
1 1

¥ TET2KIERLRRH
TET2 imiquimod group

— i
-

I Ta)/d
Time/d

TE A /NS RDR) F5 AR R U IR s B o/ BRI o A FE R RO 5 € 4R J /N BB 9 PAST P43 e 1181 5 D -4 2H/NER LTS B e i

S 5 WT bR AR AR EL ¥ P < 0.001, (FEIE)

B4 WT 5 TET27 H8/IN BRAR R AR 28 e B #r

Note. A. Phenotyping of the black of mice during modeling. B. Gross view of spleen of mice at peak phenotype. C. Statistical plot of

PASI scores in a mouse psoriasis model. D. Statistical analysis of spleen index in four groups of mice. Compared with WT imiquimod

group,™ P < 0.001. (The same in the following figures)

Figure 4 Analysis of gross lesion phenotypes between WT and TET2™ psoriasis mouse model
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group, ™ P < 0.0001. (The same in the following figures)
Figure 5 HE staining of mouse skin tissue in each group
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Note. A. Analysis of mRNA expression levels of inflammatory factors IL-1.1L-6 IL-17A (IL-23 and TNF-a in lesions of psoriatic mice.
B. mRNA expression levels of the late differentiation marker K10. C. Immunohistochemical staining results for IL-17A [IFN-y and TNF-
a in mouse dorsal skin tissues. Compared with WT imiquimod group, P < 0.05, *P < 0.01.

Figure 6 Investigation of skin inflammatory injury and differentiation in psoriasis mice
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Figure 7 TEM ultrastructural analysis of psoriasis mouse model



SIS B W E R 2025 4E 5 HEE 33 B5 S Acta Lab Anim Sci Sin, May 2025, Vol. 33, No. 5 631

3 it

BB HA SR s AL By ik, Z IR S a) |
R A s RS AR B PR DR R A
PETRE AR A1) IMQ & Toll FEZZ 1A (toll-like
receptors, TLR ) 7/8 [T 8N, F Ho 25 /) FRU= K H
2R /N B B R A 2SR
s AR 9 R 11 Bl R R 1 A IMQ 1
SN B T i A 78 e AR [ N 1) B TS s e A
FEARARL AEATS A A — e 22 5 o2 . AR i
o PR ZR A2 05, T IMLQ 3755 114 AR S 3 800 Dt AL ARG
B — s N o e R ot [, T IMQ 35 3 1Y
R B FE S P S5 5 d BRI 3k 31 S A0 g g | 3k
e W J R AL H R 5 AR B A e i R b 2
PRASHT A A3 22, R IMQ 5 5 B 2R B e 1BE 1Y
TESCH S A v R T A A B B 2 4, TR
T RWJLAE R, TET2 W83 A 5 5-F L i s ne
(5-methylcytosine , 5SmC ) F %A AL K 5157 DNA H &
S5 EPEAM T EC 2 S T 035 ik,
REWFFERM, TET2 H AT 5-358 B L s 0 ( 5-
hydroxymethylcytosine , ShmC ) 7£ 3 W 15t 1% )8 %5 5
TR G A EERE LY JEE, TET2
T 3 I 2 G 5 0 L R AR R AT B i s, B
AT ZMRAERYY . B, 2 TET2 R4
RN 7 | AR A A R A R R R
JAE TET2 AEPH5 S RO h i 2R 2 )™
ZARIE 5 TET2 1288 i A9 200 LS R
THM

FEABGE T, IR T TET2 2 5 R
R R /N BB 3 o WA A Y R A AT, K
WAL RS WANG 451 R R B 501 R AL A7
TEZESE . WANG S5 FERUR/NEUAR N TET2 193
IKIG B/ IS BRUAR S I FE B2 R R A% . SR,
ABWFFEAE TET2™ /IR N WLEE B4R S 9 12 AR A
RIS, TE 53 — S8 58 RE P (4 g it 28
R, DS LA SRR B IR AIESE ) i 5E b, 4 b
MR TET2 WRIK G, YA S5 i A 1
FENNEE T2 eAh A WS HRGE A BALB/c /R
UL A &7 A BB e, IR R X RN B 4
Asebia /INEU' DRI A 5 2 8 2% S AT B
S A A B B (1) A 0F 5] Y 2
C57BL/6] fh &K/, X 5 BALB/¢ & & 19/

FEAG TS 5t DAATERCR 22 5 e TR g e i
IR 5 (2) AWFFEE WANG %5 ¥y 8 TET2
BB/ N A IT AR, WANG 26000 25 o 1 18
S % 19 7 2RI /N BUAR Y TET2 (R 383k, i A< F
55 CRISPR/Cas9 Hi AR E T TET2 43 [H
Br/h B, i 28 i DY T fig k] s B T R A LY
EZ5,

BEAR  ABIFFEAE WT 575 /)N BRI b A A 0 1)
T TET2 W38T, 38R TET2 T ReS 585w
W AR, G A TET27 /N A R E
/N BB DL I H 5 WT R B /N BRER A &
I TET2 7823 IRIAR 8 5 /DN BRI Bz ik 9 9 I 1
KAV A 7 TP B A S A
BT BREE A 43 AT v, 05 381 200 it 3 4 % e
SHW NS, NG — LR TET2 TER 8 W
BRI UL T B ZE L AR R
B TET2 2878 23R IMQ 35519/ BRUAR 8 i E e
R UEW TET2 TR B M A ALK R BA &
PR B EARBLEI T 2 — 2058 . AR5 R
BRIT TET2 Z 588 k4 kK PSR T —
ASHT Y BRAR B S AR I R YR AR e T
0 o o S R AL T B R

2 % X Bk(References)

[ 1] GRIFFITHS C E M, ARMSTRONG A W, GUDJONSSON J
E, et al. Psoriasis [ J]. Lancet, 2021, 397(10281) : 1301
-1315.

[ 2] KAUSHIK S B, LEBWOHL M G. Psoriasis: which therapy
for which patient: psoriasis comorbidities and preferred
systemic agents [ J]. J Am Acad Dermatol, 2019, 80(1):
27-40.

[ 3] STIRZAKER C, ZOTENKO E, CLARK S J. Genome-wide
DNA methylation profiling in triple-negative breast cancer
reveals epigenetic signatures with important clinical value
[J]. Mol Cell Oncol, 2015, 3(1): e1038424.

[ 4] GREENBERG M V C, BOURC’ HIS D. The diverse roles of
DNA methylation in mammalian development and disease
[J]. Nat Rev Mol Cell Biol, 2019, 20(10) : 590-607.

[5] LIJ, LI L, SUN X, et al. Role of Tet2 in regulating
adaptive and innate immunity [ J]. Front Cell Dev Biol,
2021, 9: 665897.

[6] LIOCJ, RAO A. TET enzymes and 5hmC in adaptive and
innate immune systems [ J]. Front Immunol, 2019,
10. 210.

[ 7] CARRILLO-JIMENEZ A, DENIZ O, NIKLISON-CHIROU

M V, et al. TET2 regulates the neuroinflammatory response



632

R E SIS S YA AR 2025 455 A48 33 B85 S Acta Lab Anim Sci Sin, May 2025, Vol. 33, No. 5

[9]

[10]

[13]

in microglia [ J]. Cell Rep, 2019, 29(3) . 697-713.
SOLARY E, BERNARD O A, TEFFERI A, et al. The ten-
eleven translocation-2 ( TET2) gene in hematopoiesis and
hematopoietic diseases [ J]. Leukemia, 2014, 28(3) . 485
-496.

WANG X, LIU X, DUAN X, et al

translocation-2 regulates DNA hydroxymethylation status and

Ten-eleven
psoriasiform dermatitis progression in mice [ J]. Acta Derm
Venereol, 2018, 98(6) : 585-593.

FOGEL O, RICHARD-MICELI C, TOST J. Epigenetic
changes in chronic inflammatory diseases [ J]. Adv Protein
Chem Struct Biol, 2017, 106: 139-189.

AKIYAMA T, NIYONSABA F, KIATSURAYANON C, et
al. The human cathelicidin LL-37 host defense peptide
upregulates tight junction-related proteins and increases
human epidermal keratinocyte barrier function [ J]. J Innate
Immun, 2014, 6(6) . 739-753.

GANGWAR R S, GUDJONSSON J E, WARD N L. Mouse
models of psoriasis; a comprehensive review [ J]. J Invest
Dermatol, 2022, 142(3) . 884-897.

CONG B, ZHANG Q, CAO X. The function and regulation
of TET2 in innate immunity and inflammation [ J]. Protein
Cell, 2021, 12(3): 165-173.

W, UL, EE R, BURGY l Y R S A0 R
DR R [)]. BRMERIZ T 720, 2020, 27(3) : 204
-206.

PENG L L, YAN Z, XIA Y M. Research progress in animal
and cell models of psoriasis [ J]. J Diagn Ther Derm
Venereol, 2020, 27(3) : 204-206.

ZENG Z, CHEN J, WU P, et al. OxLDL induces vascular

endothelial cell pyroptosis through miR-125a-5p/TET2

[17]

[19]

[20]

[22]

pathway [ J]. J Cell Physiol, 2019, 234(5) ;. 7475-7491.
FUSTER J J, MACLAUCHLAN S, ZURIAGA M A, et al.
Clonal associated with TET2 deficiency

[J].

hematopoiesis
accelerates atherosclerosis development in mice
Science, 2017, 355(6327) . 842-847.

FIRA, BEE, DR, %10-11 HAEH 2 ETR
JESRIERNRAESR (1], o EE I B ar &, 2022, 28
(10) : 739-746.

MENG Q Y, LI C H, MA L ],

et al. Ten-eleven

translocation 2 regulates plantar inflammation and
inflammatory pain [J]. Chin J Pain Med, 2022, 28(10):
739-746.

ZHANG Q, ZHAO K, SHEN Q, et al. Tet2 is required to
resolve inflammation by recruiting Hdac2 to specifically
repress I1L-6 [ J]. Nature, 2015, 525(7569) : 389-393.
YAN H, TAN L, LIU Y, et al. Ten-eleven translocation
methyl-cytosine dioxygenase 2 deficiency exacerbates renal
ischemia-reperfusion injury [ J]. Clin Epigenetics, 2020, 12
(1):98.

PAN W, ZHU S, QU K, et al. The DNA methylcytosine
dioxygenase Tet2 sustains immunosuppressive function of
myeloid cells to melanoma
progression [ J]. Immunity, 2017, 47(2) ; 284-297.

SCHON M P, MANZKE V, ERPENBECK L. Animal

tumor-infiltrating promote

models of psoriasis-highlights and drawbacks [ J]. J Allergy
Clin Tmmunol, 2021, 147(2) . 439-455.

GATES A H, KARASEK M. Hereditary absence of
sebaceous glands in the mouse [ J]. Science, 1965, 148
(3676) : 1471-1473.

[WFmHHE] 2024-08-20



