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Study on the Aging Changes in Gene Expression Profile of Vastus Lateralis Muscle
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Abstract: Purpose: Based on the analysis method of data mining, this paper studied the differences in
gene expression of aging in skeletal muscle, explored the differential genes relevant to sarcopenia in
the elderly, analyzed the important molecular pathways of differential gene enrichment, and searched
for relevant molecular markers to provide possible research clues and ideas for the follow-up work.
Methods: Screen the differences in gene by using the gene expression data of the old and the young
people's vastus lateralis muscle on the basis of high-throughput detection platform. Use relevant
databases and analysis tools to make GO and KEGG enrichment analysis online. Use STRING online
tools, Cytoscape software analysis and different gene protein interaction network to find relevant
molecular markers. Results: 2028 differentially expressed genes were screened out, among which
2020 genes were down-regulated and 8 genes were up-regulated. Through gene enrichment analysis,
more differential genes were enriched in vitamin digestion and absorption, T cell receptor signaling
pathway, neurotrophic protein signaling pathway, neuroactive ligand-receptor interaction, JAK-STAT
signaling pathway, insulin resistance and other important pathways. Hub gense, such as CXCR5, AD-
CY8 and NPY, were obtained by protein interaction network analysis and correlation algorithm. Con-
clusion: There are a lot of gene expression changes in skeletal muscle aging, most of which are down-
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regulation of gene expression. Differential genes may influence the decline and decay of skeletal mus-
cle function in elderly population through several important molecular pathways, and regulate the oc-
currence and development of sarcopenia. The screened hub gense can provide clues for further re-
search on molecular markers of muscle decay syndrome.
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HH AR LogFC AveExpr T P adj.P B
C8A -1.375 348 6.600 397 36.081 02 8.28x10> 1.03x107" 39.647 03
CDK20 -1.155 554 7.284 734 34.074 24 3.03x10™ 1.88x10™" 38.447 89
CEP112 -1.040 196 5.910 531 29.152 42 1.03x107™" 3.28x107 35.123 11
PTPRA -0.990 413 6.095 743 29.116 41 1.06x10™" 3.28x107 35.096 50
CDH10 -0.952 563 6.576 841 28.725 16 1.43x10™ 3.38x107" 34.805 05
CLCA3P -0.687 637 4.870 736 28.556 27 1.63x107™" 3.38x107 34.677 89
C220rf46 -1.286 702 6.872 703 27.415 84 4.08x107™° 7.23x107 33.797 07
PHF14 -0.623 923 4.886 860 26.118 47 1.21x10™" 1.74x10™" 32.745 50
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MBNL3 -0.713 014 5.149 721 23.122 35 1.82x107" 8.69x10™" 30.089 98
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Figure3 Bubble Diagram of GO Functional Enrichment Analysis
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B AR Bk degree
CXCR5  C-X-C Motif Chemokine Receptor 5 21
ADCY8  Adenylate Cyclase 8 21

NPY Neuropeptide Y 20
GNAIl G Protein Subunit Alpha I1 19
HTR5A  5-Hydroxytryptamine Receptor SA 16
C5AR1 Complement C5a Receptor 1 16
HRH3 Histamine Receptor H3 14
FPR3 Formyl Peptide Receptor 3 12
GPR37 G Protein—Coupled Receptor 37 11
PNOC Prepronociceptin 11

3 a5t

JUL PR 3 2 3 i A D — ol 0 e 1 3B A 9
W, FO kA 5 A A0 P kL AR 22 2 D A
JULTA) S Ul £ 1) 2 RO e o 7 R B R G
A PR IS, LA S8 25 5 R VR ) — R e 2 4 A HE



#2021 EFFEREE2H

WL PG, XA H R AT TG S RE R T
JUEE I fEE R AR 2, BT LR T 5 LA 3
LR A RE A SR 2 S S A EE A IGIRE XS
WFFEMAE M BARA 1F 22 56 T LA 0 25 A 0E & 2
BURI 5, (R LR A= MUTRIAT A 58 4 WA ff |, Bl 25 7 42
AR AR ) 2 1 A e R B R AN W R, s A
L DR 2 TR UL PR S R 2R E AT aE— 25 B e R
8, ATA LA S 2 B R A R 2R T M A5
3 3 0 I DRES R B PR AT, SRS LR S
GEAIER XM EFIGAEN, N2 IE I LA =R
ZEARERIHLE IZ2W IRIT RS SRS

AW ST B S8 A % i B s A GSE1428 i1 T4y
BT AR 2028 22 FRIAHEH g 2 0204
TURBER A 8 A LRI B X X e 25 R AL EA T
GO Uife &b, kMERENFEFETHFETH
T RNA REH I JE 3hFHe S EREE | 50E R 5
YRR, TR FIIRE Dy I B A TR RS I
£ ,RNA A 1A% 0 5 30+ 3 i X7 91 55 5 P 45
A EAPUTIE RAEE 2RSS G5, NifEZE M
Sy T, 25 5 DR AR AN | 5 A A R
UMAEANE S 45T R X 2 22 53 LK AT B i AN )
({5l % AR Ead = T SRR VR T, DT R i)
PRI ILE B IE N & AR FUR T

E il 18 I 75 31 (19 22 57 55 N KEGG & 4 3 [ 45
Hp 8 T T T A - 22 AR B FH X — 3 B LA e
(S 2 M TR A I8 () R A 0 3 Mk AL
ZIRERE R, DUR LR G B R I LA
S s> AL AR BT R ) R 0T B S 2 A 4
8 T M HAZ R AR DG, T A 26 3 T T A4 32 AR B
T R OIS L TR S A0 I N A S T R G
ZARFELAR A1

JUL PR 2068 255 45 i S8 A ) 30 4 T AR 2 B an UL 7R AL
T3 055 05 | 2 AL PR oS 0 1 ok 95 1 R s i
5 {558 A O, Ca? il I AL F AR T R 3R
535 B 08 2 )5, Ca? W] 5 It B R R A 45 A
Ml iz, S5 & 5 2L B Re Ay S 3, axX il
Ca* FMZRMEE 19 25 A 1 B 2R S5 W i 45 & ad
P, A — 7 0L AR W A v R D b 5 o Bl Y
T 30 1 32 Bl i 22 4% 3 25 500 % B AT 5156 LA 1L
2 , B sl el A 28 L PR 3 Sk A% 3 1 LT 2 4t it e
UL 4 200 M Rt 7 A — A n] A% 1 sl VR L L, B % Ay -
Wi A I, DT 5 | & R M 32 3, 5 R LIRS A e 4 Wi
A )5 W LR A0 R A 87 ke A A R — IR 1 4%
P AR R A ey WA B I A AR v ER R A Y
BIE AT RS R UE A S IRA A R A I 2

Sport Science Research

il 23t A BRI Ca?, Ca?r i 4+ 45 5 3l 3 1) 7%
s A LU A — R B LA D gz 3 . BR T LA
BB, g B4R RT3 AR 45 1 22 5| R HILAAR
T RO A PR 220 T, AT e 5 fih S Ak T —
FRFEEE R AR, & OR A5 B N, 51 & 4l
NN — R I ES I A A R, S R A 0

ACBIESE A 2 B0 ] R -5 0 % B AR JULIL D A 2 g
TG A HER BT 10 AOAZCFE N Al o ) 25 5 4R L
PRSI OC I TARic W S iR, (HIH
0 AL R AT B AR AR B b, IR i
PR GBI DI RERAIE , P DL AR SR 3 AT N I A A
— 5 [P, AR REAEAE R Sl W) b AT A DG A R D 2
AES6 UL B A RS

4 ING

B LG W 1 7 A A A R i 2 PR Rk i AR
o, e s R 22 W00 B R R GR Y T A 5 22 5 2k I el g
i 22 2% FEE Y 23 1 R I 28 AR N R LI g
(N BRI IR , JA P LA I 2R AR 1) K 2R A T
i 306 HH AR A% 00 JEE TR ] DAy I 2 L P T DBk £ 454 23 1A
IC A ST T AR AT 19 2 2 A B

SE k.

[1]  SRBEE AR A X AR A WUME SRR 1 Meta
SEHT [I]. AR TR I 2, 2019,46(22):4109-4112+4140.

[2] Marzetti E., Calvani R., Tosato M., et al. Sarcopenia:
An overview[J]. Aging Clin. Exp. Res., 2017, 29(1):
11-17.

[3] Cruz-Jentoft A. J., Sayer A. A. Sarcopenia[J]. Lancet,
2019, 393(10191):2636-2646.

[41 WA e A LA GE S AL [J]. o A2 Joe i F L
LR 2=, 2018(4):15.

[5] Scott D., Hayes A., Sanders K., et al. Operational defi-
nitions of sarcopenia and their associations with 5-year
changes in falls risk in community-dwelling middle-aged
and older adults[J]. Osteoporosis international, 2014, 25
(1): 187-193.

[61 R, TR, 45 AR G, A5 2 AR N UL DA S VAT AR ) i A=
B SRS F) T O B 5T 9E e 10 R G LR 0],
FrAR IR R 5 95 44 75,2017, 6(5):278-285.

[7] BRI, W 25 WL RE 0% B 00 38 A5 B & 3 BIL ol B 7 0F
JE[I].M B 244 (R4 /7)), 2016,43(06):751-756.

[8] Giresi P. G., Stevenson E. J., Theilhaber J., et al. lden-
tification of a molecular signature of sarcopenia[J]. Phy-
siol. Genomics., 2005, 21(2):253-263.

[9] Marty E., Liu Y., Samuel A., et al. A review of sarco-

fih
u
-
i




iH
H
=
i
m

H T HAEAT IR L MM DU B & ik 04 38 P AR 7T

[10]

[11]

[12]

[13]

penia: Enhancing awareness of an increasingly prevalent
disease[J]. Bone, 2017, 105:276-286.

Tsekoura M., Kastrinis A., Katsoulaki M., et al. Sarco-
penia and its impact on quality of life[J]. Adv. Exp. Med.
Biol., 2017, 987:213-218.

Beaudart C., McCloskey E., Bruyere O., et al. Sarcope-
nia in daily practice: Assessment and management[J].
BMC Geriatr., 2016, 16(1):170.

Lauss M., Kriegner A., Vierlinger K., et al. Characteri-
zation of the drugged human genome[J]. Pharmacogeno-
mics. 2007, 8(8):1063-1073.

Dolphin A. C., Lee A. Presynaptic calcium channels: Sp-

Sport Science Research

[14]

[15]

ecialized control of synaptic neurotransmitter release[J].
Nat. Rev. Neurosci., 2020, 21(4):213-229.

Agrawal A., Suryakumar G., Rathor R. Role of defective
Ca* signaling in skeletal muscle weakness: Pharmacolo-
gical implications[J]. J. Cell Commun. Signal, 2018, 12
(4):645-659.

Barbiera A., Sorrentino S., Lepore E., et al. Taurine at-
tenuates catabolic processes related to the onset of sarco-
penia[J]. Int. J. Mol. Sci., 2020, 21(22):8865.

(FTAE 2 4. X))

(3% 59 W)

[75]

[76]

[77]

W. J., Proctor D. N., et al. American College of Sports
Medicine position stand. Exercise and physical activity
for older adults[J]. Med. Sci. Sports Exerc., 2009, 41
(7):1510-1530.
KAREIBBAET5 it 25 BAE 5 AR KT R,
2020,41(1):1-18.

Fragala M. S., Cadore E. L., Dorgo S., et al. Resistance
training for older adults: Position statement from the na-
tional strength and conditioning association[J]. The Jour-
nal of Strength and Conditioning Research, 2019, 33(8):
2019-2052.

Baechle T. R., Westcott W. Fitness professionals guide
to strength training older adults[M]. 2nd edition. Cham-
paign, IL: Human Kinetics, 2010.

[78]

[79]

[80]

[81]

Westcott W., Baechle T. R. Strength training past 50[M].
3rd edition. Champaign, IL: Human Kinetics, 2015.
Fekete M. Strength training for seniors: How to rewind
your biological clock[M]. Illustrated edition. Alameda,
CA: Hunter House, 2006.

Waehner P. Strength training for seniors: Increase your
balance, stability, and stamina to rewind the aging pro-
cess[M]. New York, NY: Skyhorse, 2020.

Best-Martini E., Jones-DiGenova K. A. Exercise for Fra-
il Elders[M]. 2nd Edition. Champaign, IL: Human Ki-
netics, 2014.

(FTAE 2 4. X))



