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Giit2f L (HP<0.001) o e 2 44k 2% Yo £0 Rl f i 2 6 Y 8 7R , ALKBHS 43 A5 76 #0 ) E #et 4 &1 4t 2 40
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P=0.006;:=5.176,P=0.014) , 445 4 J& ,FDM 21 1K B0 W i B ALKBHS mRNA f1 7% (A X £k B
MR I 5 X BRZE AN 3 B0 B2, 22 A Gt R L (¥P<0.01) . £5i8 FDM 2] IR AL M R m6A J:
SEALEE ALKBHS 335 T, ALKBHS KA JE moA H BB eSS T I MM KA M E & .

[k@im] G KB AKB RIURE A 5, RNA LHILES; m6A HILfh; Ll

E&WB: WA BRHIT AR ¥ HE 4 (2023NSFSC0595) 5 w78 7 i &2 B ¢ #k mg & 1/ 5l H
(22SXFWDF0003) ; JIHBIE%[%M‘JEIEBfuﬂEWiEﬁﬂJE,ﬁiﬁE (2023ZD010)

DOI; 10. 3760/ cma. j. cn115989-20231028-00156
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[ Abstract] Objective To investigate the alteration of m6A demethylase AlkB homolog 5 ( ALKBHS5)
expression and its impact on form-deprivation myopia ( FDM) retina in guinea pigs. ~Methods Thirty normal SPF
grade 3-week-old tricolor guinea pigs were randomly divided into normal control group and experimental group,with 15
in each group. In the experimental group,the right eyes were covered as FDM group and the left eyes uncovered were
set as self-control group. Ocular biometry was performed at one-week intervals from baseline to week 4 of the
experiment. Spherical equivalent was detected by streak retinoscopy and axial length was measured by A-scan
ultrasonography. Animals were sacrificed after 4 weeks of modeling. The distribution and expression of ALKBHS
protein in the guinea pig retina was detected by immunohistochemical and immunofluorescence staining. Expression of

ALKBHS5 mRNA and protein in guinea pig retina was detected by real-time fluorescence quantitative PCR and
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Western blot, respectively. The use of animals in ophthalmic and vision research followed the tenets of Animal
Research in Vision and Ophthalmology,and the study was approved by the Ethics Committee of North Sichuan Medical
College (No.2023087). Results At weeks 2,3, and 4 after myopia induction, diopters and axial lengths were
significantly higher in the FDM group than in the normal control group and the self-control group ( all at
P<0.001). Immunohistochemistry and immunofluorescence assays showed that ALKBHS protein was expressed in
the retinal nerve fiber layer, rod/cone photoreceptor cells, and retinal pigment epithelium ( RPE) layer, and was
highly expressed in the retinal nerve fiber layer and RPE layer. The relative ALKBHS5 immunofluorescence intensity in
the normal control group, self-control group and FDM group was 1. 000+0.204,0.874+0. 076 and 0.571+0. 053,
respectively , which was lower in the FDM group than in the normal control and self-control groups,showing statistically
significant differences (t=4.069,P=0.006;:t=5.176,P=0.014). After 4 weeks of modeling, ALKBH5 mRNA and
protein expressions were significantly lower in FDM group than in normal control and self-control groups ( both at
P<0.01). Conclusions The expression of m6A demethylase ALKBHS is decreased in the retina of FDM guinea

pigs,suggesting that ALKBHS and related m6A methylation modification may be involved in the development and

progression of myopia.
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®1 EEXBAL FDM AXRF R E 5K REXELLR (xxs,D)

Table 1 Comparison of diopter at different time points between normal control group and FDM group (x=s,D)

4151 Mk 2 S 45 i FH 1 Fg 2 JH FH 3 L4 4 7
TE X B2 15 3.625+0. 626 3.3130. 490 3.333+0.431 3.125+0. 446 3.0210. 470
FDM 24 15 3.417+0. 586 2.917+0. 599 0.972x0. 879° -1.44420. 966" -2.9440. 597"

TE i F oy = 137.738,P<0. 0015 Fy = 346. 109, P<0. 001 5 F 4y g iy = 255. 027, P<0. 001. 5 4 i i 7] pi 1F 3 % R4 [E 4%, * P<0. 001 ( 3 &2 ) it 9 ) 3%
T 2530 LSD-t K 45)  FDM I8 5 3 25 1k ifr R
Note: F =137.738, P<0.001; F,.. = 346. 109, P<0.001; F, = 255.027, P<0.001. Compared with normal control group at corresponding time

group time interaction

points, *P<0. 001 ( Two-way repeated measures ANOVA ,LSD-¢ test) FDM ;form-deprivation myopia

®2 EENBAL FDM AR E E 5K R R K E L& (x5, mm)

Table 2 Comparison of axial length at different time points between normal control group and FDM group (xzs,mm)

215 AR %k S 56 Hif SR 1 JH SR 2 JH SH 3 JH TRy 4
1E X I 4 15 7.527+0.091 7.642+0. 103 7.714£0. 111 7.761+0. 066 7.849+0. 045
FDM £ 15 7.534+0. 106 7.692+0. 091 7.950+0. 076" 8.140+0. 080" 8.319+0. 084"

UL F gy =46. 527, P<0. 0015 F iy =428. 062, P<0. 0015 F s oy =89. 078, P<0. 001. 55 A 37 Hef 1] 25 1F % %5 B 28 L %, P<0. 001 (T &2 Wl J2t P (A % 7
2250 M, LSD-1 K50 )  FDM ;B 56 31 <5 14 3 A
Note:F,,, =46.527,P<0.001;F, =428.062,P<0.001;F

group . interaction = 89- 078 ,P<0. 001. Compared with normal control group at corresponding time points,

"P<0.001 (Two-way repeated measures ANOVA ,LSD-¢ test) FDM ;form-deprivation myopia

®3 BSRAS FDM AR E R E KR EXE LR (xxs,D)

Table 3 Comparison of diopter at different time points between self-control group and FDM group (xzs,D)

151 ik 2 SR F g 1 F g 2 JH F 4 3 g 4
SE=SOpliTi| 15 3.556+0. 527 3.389=0. 601 3.1390. 561 3.028+0.475 2.667+0. 375
FDM 41 15 3.417+0. 586 2.9170. 599 0.972x0. 879" - 1. 444x0. 966" ~2.9440. 597"

T Fypy = 107. 601, P<0. 001 ; Fyypy = 259. 205, P<0. 0015 F o ey = 159. 374, P<0. 001. 55 AH R i 18] 5 1 £ 4 B 4L o, " P<0. 001 (1 &2 ) 2t i A %%

Ji 22507, LSD- A4 ) - FDM . JE 5 3] 35 1 5 4R

Note : I =107.601,P<0.001;F,, . =259.205,P<0.001;F =159.374,P<0.001. Compared with self-control group at corresponding time points,

group lime interaction

*P<0.001 (Two-way repeated measures ANOVA ,LSD-¢ test) FDM :form-deprivation myopia

*4 BEXEAS FDM A A A E 5 R IR 1< B b 3 (x+s , mm)

Table 4 Comparison of axial length at different time points between self-control group and FDM group (xzs,mm)

251 i 2 SR Hi S5 1 5 2 ) 5 3 g 4
B X 15 7.530+0. 118 7.646£0. 530 7.7220. 795 7.8010. 115 7. 8980. 062
FDM 41 15 7.5340. 106 7.692+0. 091 7.950+0. 076° 8. 1400. 080° 8.319+0. 084"

U F gy =36. 174, P<0.001; Fyypy =299. 927, P<0. 0015 F 4 oy =46. 195, P<0. 001. 55 AH 1 i 18] 15 [ £ % F8 41 Ho 5, " P<0. 001 ( 4 U 4 3 R % )y
24047, LSD- Kele)  FDM B3 31 25 30 10
Note:F . =36.174,P<0.001; F,, . =299.927,P<0.001;F,

interaction

=46.195, P<0.001. Compared with self-control group at corresponding time points,

group time

"P<0.001 (Two-way repeated measures ANOVA ,LSD-¢ test) FDM ;form-deprivation myopia

2.2 AHMMEE ALKBHS 5 [ 321K 5E 7 X908 H 54 20 F FDM 25 K BE0 M i ALKBHS 25 [ A
kb A XoT 56 Y08 BE AR 4> 34 1. 000+0. 204 0. 874+0. 076 Fil

oz 4 Ak g AT i KOt B R, 0.571+0.053, FDM 41 ¥ & i ALKBHS %5 [ %¢ )6 5
ALKBHS5 434 76 40 I J5 1t 25 2 2k )25 900 44 0 #F 40 e )23 /N FIEFBAMA G HA, 25 %
AR W B (0 2 | B (retinal pigment epithelium, RPE ) HEE Y (1=4.069,P=0.006;:=5.176,P=0.014)
2 A A 4E 2 F RPE J2 . 1F# A R4 (Kl 1,2),



rp A S IR B 42 A5 2024 4F 4 A4S 42 %% 4 ] Chin J Exp Ophthalmol , April 2024, Vol. 42, No. 4

TE A IR AL EE=20 i FDM 41
NFL * - ‘—-"-----rt — T
(u S Dae B w93 5

(m ,J\fr;';&f,."‘i't,.“ BTN 4 "‘H'.

o L
1/08 |15 b
RPE . Sheman

100 pm

E1 SHYME ALKBHS £ ARS8 (DAB x200, i7 R =100 l-Lm) AIKBH5( ﬁu%)/.\f
A 18 W9 B 20 27 4 2 LA R0 AT 40 2 AN RPE J2 5 5 0F 4 3 SR A 5 3 B 4L e e, FDM zﬂ%
FRAL P |- ALKBHS 35 [ Y (A B BERAIR FDM: JB 98 30 25 P 05 1 s NFL: 1 2 27 45 )2 GCL: i 22
AL )2 ;TPL: Y PUIRJZ S INL: N JZ s OPL AN IR 2 s ONL: AMZ 2 5 1S/0S : G Jl 32 % 9 15 /4 5 B
RPE: L P (4 3% | 1

Figure 1 Immunohistochemical staining of ALKBHS protein in retina in different groups
(DAB %200, scale bar=100 pm)
rod/cone photoreceptor cells and RPE layer. Compared with the normal control group and self-control

ALKBHS5 (arrows) was expressed in the retinal nerve fiber layer,
group, the staining intensity of the protein was weaker in FDM group FDM: form-deprivation myopia;
NFL: nerve fiber layer; GCL: ganglion cell layer; IPL: inner plexiform layer; INL: inner nuclear layer;
OPL: outer plexiform layer; ONL: outer nuclear layer; IS/0S: inner and outer segments of the
photoreceptor; RPE ; retinal pigment epithelium
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Figure 2 Immunofluorescence staining of ALKBHS in retina and comparison of fluorescence
intensity between different groups A:ALKBHS5 immunofluorescence staining in the retina ( X200,
scale bar = 100 um) ALKBHS5 protein (arrows) in red ( CoraLite594) was expressed mainly in the
retinal nerve fiber layer and RPE layer, and nuclei were shown in blue ( DAPI). ALKBHS5 protein
fluorescence intensity was weaker in FDM group than in normal control and self-control groups
B1:Comparison of ALKBHS fluorescence intensity between FDM group and normal control group
Compared with normal control group,“P<0.01 (Independent samples t-test,n=5) B2 Comparison of
ALKBHS5 fluorescence intensity between FDM group and self-control group Compared with self-control
group, “P<0. 05 (Paired t-test,n=5) DAPI.4",6-diamidino-2-phenylindole ; ALKBHS5 ; AlkB homolog
5;FDM ; form-deprivation myopia; NFL: nerve fiber layer; GCL: ganglion cell layer; IPL: inner plexiform
layer; INL:inner nuclear layer; OPL; outer plexiform layer; ONL: outer nuclear layer; IS/OS: inner and

outer segments of the photoreceptor; RPE ; retinal pigment epithelium
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