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Fig.1 The results of footprint test, elevated beam-walk test and rotarod test in mice of different ages

A Gait of <5-month-old, 10-month-old and 15-month-old mice tested with a footprint assay. The red and blue ink footprints represented the fore-

limb and hindlimb footprints of mice, respectively; B: Diagram of parameters measured in footprint analysis; C — E; Comparison of the center distance be-

tween forelimb and hindlimb, lengths of stride, forelimb sway length and hindlimb sway length in mice of different ages; G — H: Comparison of the aver-

age time of traverse the round beams and the average number of missteps for hindlimbs in mice of different ages; 1: Comparison of latency to fall measure-

ments of 10-month-old and 15-month-old mice in the rotarod test; J: Comparison of latency to fall measurements for each trial in rotarod test of 10-month-

old and 15-month-old mice in the rotarod test; * P <0.05, **P <0.01, ***P <0.001 vs <S5-month-old mice; *P <0.05, # P <0.001 vs 10-

month-old mice group.
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Fig.2 Results of immunofluorescence staining of cerebellum sections of mice of different ages

A ; Immunostaining of cerebellar vermis median sagittal tissue sections in 10-month-old and 15-month-old mice; PCs and their protrusions were la-

beled with Calbindin antibody, and the nucleus was labeled with DAPI x 100; B: Comparison of the sagittal cross-sectional area of the cerebellar vermis

in mice of different ages; C: Immunostaining of cerebellar vermis median sagittal tissue sections in 10-month-old and 15-month-old mice x200; D, E:

Comparison of the number of PCs per 100 wm length in the V and VI lobes of the cerebellum in mice of different ages; F: Immunostaining of cerebellar

vermis median sagittal tissue sections in 10-month-old and 15-month-old mice; PCs with antibodies against IP3R1 x800; G, H: Comparison of the cell

soma size of PCs in the V and VI lobes of the cerebellum in mice of different ages; *P <0.05, *P <0.01, ** P <0. 001 vs 10-month-old mice.
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Fig.3 Comparison of the expression level of the PDK1, PKCy

and the phosphorylation of rpS6 in the cerebellum of mice of different ages (n=4)

A - C: Detection of PDKI (A), PKCy (B), pS6, p-rpS6 (C) protein expression levels in the cerebellar tissues of mice by Western blot; * P <

0.05 vs <5-month-old mice.
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Fig. 4 Comparison of the expression level of the AKT in the cerebellum of mice of different ages (n=4)

Detection of AKT protein expression levels in the cerebellar tissues of mice by Western blot; * P <0.05 vs <5-month-old mice.



- 2070 -

M ERKFF® Acta Universitatis Medicinalis Anhui 2024 Dec;59(12)

B TR AT 45 b /N F 15 H A R
s B RS S MR BE 18 FG . Ak, AR 2
RARITFE " E B 508 BN SRR G 3l B 0
PRG-I PDKL {9/ ERF B 12 3 ~F- 5 5 B e 7 sk
Bao FaREEIFIRR, 268 5 1 B A0 R R Bl ok
PDKI1 S8 /5 B BLIS 3 B 7 B s AE 0, R L BF
Je/NE S i PDKL DfiE, A B T 3 4 st B
REERI R E R

K 30 PDK1 RERSTERR LI B0E K7 AGC
KRR I, AR 2 B R SiE B
A0 P S B e PDKL S50/ B 15 5 4
IR FRREAR A MR AR D o 1 AHIF 5 UE B Bl 25 41
BRI, /0N BN PR 20 A A
/N B /IN T 1 B 200 R TG W e, 2R BT
IRV RPN P RE S R PDKL AR 838 i 5
U/ IR S A BA A . AT T 8K
TAERRTSE , {H 2 PDK1 78 52 3 JE R o (4 P45 4L 861
TEAR R FL I E AR R . BEAEBFR & B0
PDK1 &bt TN g g M., HEf
WrsE' ™ Bk, 4l PDKL f 2% 35 B % il 4 [ 1
PDK1 AKT #%[H T «B ST B 4 P71 [ I
PEBERR I K 785 11 A3 1 , 300 th R R 4L 1 1
S b, HETTN A T «B Al mTOR {3558 #%
TR N LR AT A R A . R BFSE
X PDKI 7655 32 HE A5 r 9 98145 07 160 45 40 2 0L 25,
HURAKIA /R PDKI 7658 & A il e 31— £
Filo AT 58 25 9L 2 W Wl 35 4F W% 19 38 i, /DN i o
PDK1 ik AR, 3% PDK 76 /N 58 3 A5 ol
e 27 PR /R AT, B PDKI W] g BLAT 4 25 /N ik 52
FEHRBIVER

JINIRG 1 B 40 i e R 6 3k PR Cry, o A 3 [
Prkeg JHE RAY 2 R BOR H B A GR AT, 1 S
B14 RO RE /NI g IR AR S 4L 0 AT
G S WY S T A0 i PDKL i g S 3
WAL rpS6 KT PKCy 28 11 2635 K % T3, kT
ERR NS Bt} ONRRAEY =R 00~ B N0 R SRUER VY +<3
Bl A7 % Y 35, PDK1 28 1 5K R R, IR A
1pS6 BERIL /KT Al PKCy K 115 #3519 TR
AN BFFE R B LA Bk AKT g 30
FUZ BT BE 231, M 13 55 HL 5 v 4 4, 42 7R AKT
A RE R IS5 L IRE . I H PDKI BE6%5E 1 ik
FRAL IR AKT 354k ki #h oo =t o Ao
FMELZ|FEE IR B, AKT EHKE TR, b
REE /R PDK1 7] G381 % rpS6 B R 1k L J2

PKCy il AKT 235, P8 92 A= i dE A rh /N i (A BRIl
7 P A A AR, i e NI SC 112 S T RE

5 L prigk, PDKI 755 % /) B i 5 5 240 i
ASHERF /MR iz Bl 2 RE R 45 o R 35 B A
S5 T Rtk — S TRABEIE

—

EEAT, A, TR S KATT fetiE el l]. %
BERL K 2E24 4. ,2024,59(2) 293 = 7. doi:10. 19405/j. cnki.
issn1000 —1492.2024.02.018.

[1] Wang X L, ChuZ P, Wang HM, et al. KAT7 promotes the aging
of cartilage cellular senescence [ J]. Acta Univ Med Anhui, 2024,
59(2):293 —7. doi:10. 19405/]. cnki. issn1000 — 1492. 2024.
02.018.

[2] Haduch A, Danek P J, Kuban W, et al. Cytochrome P450 2D
(CYP2D) enzyme dysfunction associated with aging and serotonin
deficiency in the brain and liver of female Dark Agouti rats [ J].
Neurochem Int,2022,152:105223. doi:10. 1016/j. neuint. 2021.
105223.

[3] Noda S, Sato S, Fukuda T, et al. Loss of Parkin contributes to
mitochondrial turnover and dopaminergic neuronal loss in aged
mice [ J]. Neurobiol Dis, 2020, 136:104717. doi:10. 1016/j.
nbd. 2019.104717.

[4] HuZ, Luo Y, Liu Y, et al. Partial inhibition of class III PI3K
vps-34 ameliorates motor aging and prolongs health span [ J].
PLoS Biol,2023,21(7) :€3002165. doi: 10. 1371/journal. pbio.
3002165.

[5] Shin M G, Lee ] W, Han J S, et al. Bacteria-derived metabolite,
methylglyoxal, modulates the longevity of C. elegans through
TORC2/SGK-1/DAF-16 signaling [ J]. Proc Natl Acad Sci U S
A,2020,117(29) :17142 =50. doi;10.1073/pnas. 1915719117.

[6] Peterson P P, Liu Z. Identification and characterization of rapidly
accumulating sch9A suppressor mutations in Saccharomyces cerevi-
siae [J]. G3,2021,11(7) :jkab134. doi:10.1093/g3journal/jk-
abl134.

[7] Ogura M, Kaminishi T, Shima T, et al. Microautophagy regulated
by STK38 and GABARAPs: is essential to repair lysosomes and pre-
vent aging [ J]. EMBO Rep,2023,24 (12):€57300. doi: 10.
15252/embr. 202357300.

[8] YinZ, Guo X, Qi Y, et al. Dietary restriction and rapamycin af-
fect brain aging in mice by attenuating age-related DNA methyla-
tion changes [ J]. Genes, 2022,13 (4):699. doi: 10. 3390/
genes13040699.

[9] Chen YR, Li Y H, Hsieh T C, et al. Aging-induced Akt activa-
tion Involves in aging-related pathologies and AB-induced toxicity
[J]. Aging Cell, 2019, 18 (4): e12989. doi; 10. 1111/ acel.
12989.

[10] Shan H, He Y, Hao S, et al. Vpsl5 is critical to mediate autoph-

agy in Angll treated HUVECs probably by PDK1/PKC signaling

pathway [J]. Life Sci,2019,233:116701. doi:10. 1016/j. Ifs.

2019.116701.



ZHEAKFFIR  Acta Universitatis Medicinalis Anhui 2024 Dec;59(12) - 2071 -

[11] Liu R, Xu M, Zhang X Y, et al. PDKI regulates the maintenance in human dermal fibroblasts [ J]. Proc Natl Acad Sci U S A,
of cell body and the development of dendrites of Purkinje cells by 2020,117(49) ;31535 —46. doi;10.1073/pnas. 1920338117.
pS6 and PKCy [J]. J Neurosci,2020,40(29) ; 5531 —48. doi: [14] Pilo C A, Baffi T R, Kornev A P, et al. Mutations in protein ki-
10. 1523/JNEUROSCI. 2496 —19.2020. nase Cry promote spinocerebellar ataxia type 14 by impairing kinase

[12] Liang K J, Carlson E S. Resistance, vulnerability and resilience ; autoinhibition [ J]. Sci Signal,2022,15 (753 ) ; eabk1147. doi.
a review of the cognitive cerebellum in aging and neurodegenerative 10. 1126/ scisignal. abk1147.
diseases [ J]. Neurobiol Learn Mem,2020,170:106981. doi:10. [15] Sasako T, Umehara T, Soeda K, et al. Deletion of skeletal muscle
1016/j. nlm. 2019.01. 004. Aktl/2 causes osteosarcopenia and reduces lifespan in mice [ J].

[13] An S, Cho S Y, Kang J, et al. Inhibition of 3-phosphoinositide- Nat Commun,2022,13(1) :5655. doi:10. 1038/s41467 — 022 -
dependent protein kinase 1 (PDK1) can revert cellular senescence 33008 -2.

Functional study of PDKI1 in the cerebellum of aging mice
Peng Wenjie', Qi Cui', Liu Rui', Gao Jun'?
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Nanjing 211166 *Shanghai Key Laboratory of Craniomaxillofacial Development and Diseases ,
Shanghai Stomatological Hospital & School of Stomatology, Fudan University, Shanghai 200001 )

Abstract Objective To investigate the effects of 3-phosphoinositide-dependent protein kinase-1 (PDK1) on the
purkinje cells (PCs) in aging mice. Methods The footprint test, elevated beam-walk test and rotarod test were
used to measure the gait traits, motor balance and motor coordination of mice. Immunoflourescence was used to de-
tect the structure of the cerebellum and the morphology of cells in the cerebellum. The expression level of PDKI ,
protein kinase C gamma ( PKCy) and protein kinase B (also known as AKT) and the phosphorylation of ribosomal
protein S6 (rpS6) in the cerebellum were detected by Western blot. Results The mice showed motor defects in
the overlap between forelimb and hindlimb, motor balance and motor coordination ability in an age-dependent man-
ner. Furthermore, the cerebellum and the soma size of the PCs decreased in an age-dependent manner. However,
the density of the PCs was not affected by age. Additionally, the expression level of the PDK1, PKCvy, AKT and
the phosphorylation of rpS6 in the cerebellum were reduced with age. Conclusion The cerebellar size and the cell
soma size of PCs decrease in the old mice. These effects may contribute to the reduction of the expression of PKCry
and AKT and the phosphorylation of rpS6 in the old mice, ultimately affecting the cerebellar motor coordination.
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