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Abstract: Objective To investigate whether extreme light conditions alter the expression of RNA m6A methylation regulators
in brain regions during anxiety— and depression—like behaviors in mice. Methods A total of 48 male C57BL/6] mice were
randomly divided into control, constant light, and constant dark groups (n=8 per group) for 2— or 4 —week interventions.
Behavioral tests assessed anxiety— and depression-like behaviors. After completion of these assessments, the medial prefrontal
cortex, hypothalamus, amygdala, and ventral hippocampus were collected for qRT-PCR analysis of m6A methyltransferases
and reader proteins. Differences between groups were determined using one—way ANOVA with multiple comparisons. Results
Compared with the control group, after 2 weeks, constant dark exposure induced significant anxiety— and depression-like
behaviors  (P<0.01), while constant light showed no effect. After 4 weeks, both extreme light conditions caused behavioral
abnormalities  (P<0.01). Compared with the control group, qRT-PCR revealed that 2—week constant dark exposure significantly
altered m6A regulators: increased Mettl3 in medial prefrontal cortex (P<0.05); decreased Mettl3 and YthdF1 in hypothalamus
(P<0.05); increased FTO and ALKBHS but decreased YthdC1 in ventral hippocampus (P<0.05); and increased ALKBHS/
YthdC2 but decreased YthdCl1 in amygdala (P<0.05). Conclusion Constant dark exposure more readily induces anxiety— and
depression —like behaviors than constant light, and extreme light conditions modify the expression profile of RNA m6A
methylation regulators in emotion-related brain regions.
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Table 1 Primer sequence

B 24Tk EBIHI(5°—3) THET (57 —37)
METTL3 CTGGGCACTTGGATTTAAGGAA TGAGAGGTGGTGTAGCAACTT
METTL14 CTGAGAGTGCGGATAGCATTG GAGCAGATGTATCATAGGAAGCC
YTHDF1 ACAGTTACCCCTCGATGAGTG GGTAGTGAGATACGGGATGGGA
YTHDC1 GTCCACATTGCCTGTAAATGAGA GGAAGCACCCAGTGTATAGGA
YTHDC2 ACCGACTAAGTCAATCTCTTGGT AGGCTCCTAACAGCATGTTTTG
WTAP GAACCTCTTCCTAAAAAGGTCCG TTAACTCATCCCGTGCCATAAC
FTO TCCTCAGAAGATGCCCTACTTG CCCAACATTACCCAGCATGAAA
ALKBH5 CGCGGTCATCAACGACTACC ATGGGCTTGAACTGGAACTTG
B-ACTIN GTGGATCAGCAAGCAGGAGT GAGGTATTCGCACCAGAGGA
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Figure 1 Behavioral test of mice exposed to extreme light environment for two weeks (n=8)
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Figure 2 Behavioral test of mice exposed to exireme light environment for four weeks (n=8)
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Figure 3 mRNA expression of methylation regulators in the medial prefrontal cortex of mice (n=3)
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Figure 4 mRNA expression of methylation regulators in mouse hypothalamus (n=3)
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Figure 5 mRNA expression of methylation regulators in ventral hippocampus of mice (n=3)
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Figure 6 mRNA expression of methylation regulators in amygdala of mice (n=3)

3 i #

FEPARAE 2y, AZRATE OGBS A T W 2ok
AR SRS XA 4 P TN BRI . ARG
FEET 2 JERN 4 FE M st RE AT R OIAR 22 i 58 45
Re—3, = KU SRR R g AR S AL/ N
A, SR AR 2 . (AU EARBFR T
Jes s TG R R 2 R AR, R IR Ty
SEHEIR FELL G A 45 515 5/ U I A SRR
IEREEA T R . AT RETERFEDEIR T,/ NEURRE R 21D
LRANATAE , A B ml BB A0 Ak R L M T A R
G INRTE Ak BN AR A
Boh kL.

m6A FILANE R —Fp 12 A 7E T HAZ A Y RNA
e X AR AR R R E R R R R
X2 ) A A A R ) £ (1 7R Sy
FHURZTE, SCEFREE R AT e 520 moA &1
FH ST P % P A A B AR K P10, AN B T
S B, SAE 5 nlm s P — T Fe i o
&1 AR XA, ST WA B A b, XRp A=
YyBh R T BE LA 5Y mOA JEA IR T il A BT
Pk, AT E m6A FH ALK A e AR, il oY 36
AH A R AR (] 2 6 T 08~ R B, FLAMM) 2
b mRNA 1) m6A MKV KA T 284k 40615
55 m6A B Z B R OCIBGR A2, R,
RBE 0 i 5 £ RIS SN i R A 2 [ A7 AE K 2 Ik
;%5 moA HWRALBITEMAREME T E%
MO DL A 2R AT PR T LA AR P, T
TR IX Y m6A I RAL AR 7] REFE LR BE B AR 5 | £
SRR RS Bl 45 04 A e Tl — e e,
AR IR, 1 SR A m6A B IEAL R IR 132

MM B &, IR =BT EIBA 2018 49 F
FERIL, JEHRAE AL, 2 m meA U8
YTHDF1 #E T /N B 2s (824 2 S5ie12Re ) o i A I
PRI 53 BT 22 BH , 4 B J1R 2 T SR R S I DX, 2 A it
R 5% m6A F L AL IR 1 PR 7 mT i R G R el A i 2k
free), SR meA F LAk IR T2 R EUH 3
m6A BT, T R Tk | S 2 2 ) R Ok it R
I 119 & JEE e, S HEXE R TR X m6A Ak 45 R 7
(RZM 32 HLAE 2%  AE LA 2 17 28 45 AH S I X f) A
FEAR ML o AHFFE R, B E DU 551 2 A DG A
X, MERBIFELE 2 JEAbF PARE RS /N B, A1 28
P X ) m6A F AL T & T B AR
MZ AT EE R —3, SEIRBE I A 2521 m6A
VPSR 10 AR A . R Bt TR M ity PR A
22 2 TN U 2R FE G DX meA Y AL 1k
E o = W NG} O Rl S I i SRS 1 | i P D B W
X m6A F AL R T I Afb it — 2w 7R 4R
B E RNA m6A H AL B AE 7 N 7E 6
o R, AN ARAFTE — R R BRME . 15, AR
)T m6A HILIL I N T 121k, (H ARk
mRNA SZE] T m6A & 520 LR e A& 1 anfaf 14
IR R E I 2 D) 6E , Ty Bk — 2L SR .
RIS AT RAEAEAT (2 phe

Sk

[1] 2528 Vil 232l 55 . PREE G B 26 1 52 ) B HAE FH AL
H]. OHEIREFERE,2022,30(2) :389-405.
Li Y, Ru TT, Li SY, et al. Effects of ambient light on mood and its
mechanism [J]. Advances in Psychological Science, 2022, 30 (2):
389-405.(In Chinese)

[2] LiY,RuTT, Chen QW, et al. Effects of illuminance and correlated

color temperature of indoor light on emotion perception [J]. Scientific



PRI BE2F 2025 4E58 52 %55 15 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 15

-+ 2853 -

[31]

[4]

[6]

[8]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

Reports, 2021, 11(1): 14351.

Xie X, Cai J, Fang H, et al. Affective impressions recognition under
different colored lights based on physiological signals and subjective
evaluation method[J]. Sensors, 2023, 23(11): 5322.

VSR, RO T BRI BUR AR AT 52 e B AL
[D]. R R I, 2024

Sun YK. Effects and mechanisms of continuous light exposure on
emotion—related behaviors in adolescent rats [D]. Zhengzhou:
Zhengzhou Univ, 2024.(In Chinese)

Miinch M, Schmieder M, Bieler K, et al. Bright light delights: effects
of daily light exposure on emotions, restactivity cycles, sleep and
melatonin secretion in severely demented patients [J]. Current
Alzheimer Research, 2017, 14(10): 1063-1075.

Fan Y, Lv X, Chen Z, et al. m6A methylation: critical roles in aging
and neurological diseases [J]. Frontiers in Molecular Neuroscience,
2023, 16: 1102147.

Li D, Zhu X, Li Y, et al. Novel insights into the roles of RNA
N-methyladenosine modification in regulating gene expression during
environmental exposures|J]. Chemosphere, 2020, 261: 127757.

Zhang LL, Hou CF, Chen C, et al. The role of N6—methyladenosine
(m6A) modification in the regulation of circRNAs [J]. Molecular
Cancer, 2020, 19(1): 105.

Wang SS, Lv W, Li T, et al. Dynamic regulation and functions of
mRNA m6A modification [J]. Cancer Cell International, 2022, 22(1):
48.

Huang J, Zhou F, Zhou HC, et al. Systematic assessment of
transcriptomic and metabolic reprogramming by blue light exposure
coupled with aging[J]. PNAS Nexus, 2023, 2(12): 390.

KA. BT T mOA BRI T 22 1 X R B AU S
H2E D ICAZ Y S AEALHRI[D]. KBIH «  g rp R 227
2023.

Zhang T. Investigation of the effects and potential mechanisms of
Cuscuta chinensis on offspring's emotion and learning memory in
prenatal kidney—fear injury based on hippocampal m6A modification
[D]. Zhengzhou: Henan Univ Chin Med, 2023.(In Chinese)

Lan L, Sun YJ, Jin XY, et al. A Light—Controllable chemical
modulation of m6 A RNA methylation [J]. Angewandte Chemie
(International ed. in English), 2021, 60(33): 18116-18121.

He PC, He C. m6A RNA methylation: from mechanisms to
therapeutic potential[J]. EMBO Journal, 2021, 40(3): e105977.

Ru WX, Zhang XY, Yue BL, et al. Insight into m6A methylation from
occurrence to functions[J]. Open Biology, 2020, 10(9): 200091.

Yang F, Li L, Lin SJ. Methylation pattern and expression dynamics of

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

methylase and photosystem genes under varying light intensities in
fugacium kawagutii (symbiodiniaceae)[]J]. Journal of Phycology, 2020,
56(6): 1738-1747.
Taylor EB. Metabolic control of transcription [J]. Science, 2023, 381
(6654): 125-126.
Wang XX, Wu RF, Liu YH, et al. m 6 A mRNA methylation controls
autophagy and adipogenesis by targeting AtgS and Atg7 [J].
Autophagy, 2020, 16(7): 1221-1235.
Jang KH, Heras CR, Lee G. m6A in the signal transduction network
[J]- Molecules and Cells, 2022, 45(7): 435-443.
Kmietezyk V, Riechert E, Kalinski L, et al. m(6)A-mRNA
methylation regulates cardiac gene expression and cellular growth[J].
Life Sci Alliance, 2019, 2(2): €201800233.
Wagner F, Bernard R, Derst C, et al. Microarray analysis of
transcripts with elevated expressions in the rat medial or lateral
habenula suggest fast GABAergic excitation in the medial habenula
and habenular involvement in the regulation of feeding and energy
balance[J]. Brain Structure & Function, 2016, 221(9): 4663-4689.
Li YH, Ren ]I, Zhang ZT, et al. Modification and expression of
mRNA m6A in the lateral habenular of rats after Long-Term
exposure to blue light during the sleep period[J]. Genes, 2023, 14(1):
143.
Mitsuhashi H, Nagy C. Potential roles of m6A and FTO in synaptic
connectivity and major depressive disorder [J]. International Journal
of Molecular Sciences, 2023, 24(7): 6220.
Yang Y, Feng Y, Hu Y, et al. Exposure to constant light impairs
cognition with FTO inhibition and m6A-dependent Trk B
repression in mouse hippocampus|J]. Environmental Pollution, 2021,
283: 117037.
Li M, Cheng WL, Zhang LY, et al. Novel roles of RNA m6A
methylation regulators in the occurrence of Alzheimer's disease and
the subtype classification [J]. International Journal of Molecular
Sciences, 2022, 23(18): 10766.
Han M, Liu Z, Xu YY, et al. Abnormality of m6A mRNA methylation
is involved in alzheimer's disease [J]. Frontiers in Neuroscience,
2020, 14: 98.
Huang H, Camats—Perna J, Medeiros R, et al. Altered expression of
the m6A methyliransferase METTL3 in Alzheimer's disease [J].
Eneuro, 2020, 7(5): 1-10.
Ni PY, Pan KT, Zhao BB. Influence of N6—methyladenosine (m6A)
modification on cell phenotype in Alzheimer's disease[J]. PLOS One,
2023, 18(8): €0289068.

Wo#s B #7:2025-03-12



