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The effect of overexpression of NAMPT of human umbilical

cord mesenchymal stem cell exosomes on aging
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ABSTRACT: NAMPT is the rate limiting enzyme of NAD-+salvage pathway and has anti-aging effect. Exosomes are nat-
ural endogenous vectors containing protein, miRNA, mRNA and IncRNA. A human umbilical cord mesenchymal stem
cell (hUCMSC) line overexpressing NAMPT was constructed by lentiviral transfection, and the exosomes was isolated
from hUCMSCs overexpressing NAMPT. Then, the anti-aging effects of the exosomes derived from hUCMSCs overex-
pressing NAMPT were studied by co-culturing with human skin fibroblasts (HSF) and feeding Caenorhabditis elegans.
The results showed that NAMPT transgene significantly increase NAMPT protein levels in hUCMSCs and their exo-
somes. And these exosomes can promote the proliferation and delay the aging of human skin fibroblasts. It also can pro-
long the life span of C. elegans and increase the antioxidant capacity of C. elegans. These preliminary results indicate that

the exosomes of mesenchymal stem cells overexpressing the NAMPT gene have an anti-aging effect.
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Fig. 5 The effect of exosomes on Fig. 6 Effects of exosomes on SOD
the survival curve of C. elegans enzyme activity in C. elegans
AR IR 100 pg + L! % P<C0, 05, % % P<<0. 01; AMBMRE 100 pg « L1

3 it

PRV N = RN SUREEE /R R I U TR N RS 1o 0 S - DR B SR P S = T Y TRV B B ]
VIR . 1 2 F L A MR T 3 g i 28 24 W) s A% TR A R 96 T R AR IR o Rk P R
YER . H ek 25 P28 e sh i v A o I M 3k AN IR MR 2R RS 3 RS, ANEME AR E IR E .
L 2E FL M P A5 O TR AN TR AR W oy 2 W e R N A A AR s P T 7 AR e i DR A AR A 4 i i
B L DR W 2 AN A PN Y s R R AN IR 5 9K B TR B S AR AR — R A R R kT
AR 50 SR FH 35 DR 4 o8 (P D 1 £ 80 19 O 3 8 S A 3R 38 NAMP T 1 5 i 8] 78 )5t 1 40 Bl , 45 SR 3R 0,
NAMPT % 3 RN AL GEAE 7 (8] 78 5+ 40 M i 26 38 mRNA A [ 5, 7 HL sk 26 55 56 B 41 g 7= A4 1 4k
WA RE R K38 NAMPT mRNA FIE AT, X $& 7w, 28 /0 — S0 5L PR AT ok 40 i 56 PR 3k 2103k
NIRRT (LG mRNA AIEAFOR B, B8R XTEARFEIRKRE S FEAEEENE X,

B 7T 5T+ A0 e — 25 A B R H R £ 1 AR R 0 Z e T AN, &5 T 0T b o Z R SN
AR KA L ARG G Rt . 5 A ZUORTE A T 40 MR L B 8] 78 5t T4 i & 008 A B & 1
AR RE T A B IR e 7 . HLJCAe BN A, (FE R N 0 BT (8] g8 T T A0 AT R T SR AR A L E R
B A A RO o A0 AR D)4 8 [ 7 5T 40 e B £ o TR sk A 28 R Th BE L L 28 4 Pk W 4 A4
XU A EA VF 2 Im R AR IT R IE . Lin ZE0 7 0F5E & B 5745 18] 70 00 T 41 R U8 A9 A1 10 14 BE ok 3%
HaCatT 4124k s Lei 205 B9 2 B I 8] 70 50 T 200 i SH VR A A1 8 A T 36 5 Jbe N 158 1) 7 I3 1 41
ML 5, B R S R R E Z e ). AR IR Bon, i Rk NAMPT | i 8] 78 58 T 40
JHL A 0 AR T IR N R JR T 2 40 1% B R E 2% 5 2, HLSE K T T B AT 2k R i R 0 L 4 AU Ak g
XA RAEH A 0 NAMPT &% 36 PN A 8] 78 BT 1 240 Jf ] 7 28 24T & 7K SF f 2 ge vk ) NAMPT
mRNAFEE [0 AN . BRI R RPT I T e R HEAEH .

T AF SR o MR T e i B2 8y — A% R A8 B RN A 3 2 LK 5 A 9 A5 Y o R, NAMPT & NAD+
A=A 1A P R T )RR 7 5 S K 5 0T 5% ATk 43 3 5 B LA 4. Yoshida &N RF ST R L AR R/ R B

B 77 200 S ) 200 JH A0 38 3 T 5 ) e NAMPT 1] JE 27 5 22 98 /N BRI 5o A X 360 3 2o 66 PR 4 5 6 R 18



6 PN H 2R CROAL 5 A= i B2 D 542 %

A J 8 V) 70 S0 T 4 L DA 3G I R I AR N eNAMPT & 8 976 75 T B P 2k BB [ 347 4% P 2 60 30 30
S5 W, I ) 78 5T T 20 M ok U 4 S AR AL i 3k NAMP T 1 Jie s [a] 58 5T 1 48 A0 A K 7T B K 75
B FFLk iy ik 3100, JFAE0R 75 I B AT 2k A pr b e o . RIS R S Yoshida S5 B 52 45 21
19 JE — B AP B RO A

AR T 6 A ) S A AR AR AL L S S B X N B2 TR FSCET i 40 M 55 T R AT £ R B 22 i AR AT A I L A
T A5 3 5 50 73 1) B AE » i Rk NAMPT f e 415 ) 56 57 1 48 1 /1 58 A 18 A — ot 357 A1) 470 30 5 o 50 B i PR
JO7 A e A S (A AT

4 Zig

308 3 A A 2 B AL ) 70 B T A M T 3R A% NAMPT w3k i sh bk . XA & w7k F NAMPT i) 5h
PRAEAR SN FOR N 1 o ) 2 25 i e s 2 AR

S E 3LHK
[1] LOPEZ-OTIN C, BLASCO M A, PARTRIDGE L, et al. The hallmarks of aging [J]. Cell, 2013, 153 (6);
1194-1217.

[2] NATIVIO R, DONAHUE G, BERSON A, et al. Dysregulation of the epigenetic landscape of normal aging in
Alzheimer’s disease [J]. Nature Neuroscience, 2018, 21(Suppl. ): 497-505.

[3] KALLURI R, LEBLEU V S. The biology. function, and biomedical applications of exosomes [J]. Science, 2020,
367(6478): 6977.

[4] KAMERKAR S, LEBLEU V S, SUGIMOTO H, et al. Exosomes facilitate therapeutic targeting of oncogenic
KRAS in pancreatic cancer [ J]. Nature: International Weekly Journal of Science, 2017, 546(7659): 498-503.

[5] MUHAMMAD U W, CHANHP T, YANK Y, et al. Efficient RNA drug delivery using red blood cell extracellu-
lar vesicles [J]. Nature Communications, 2018, 9(1): 2359.

[6] DOMINIQUE I, UK L J, JUN S S, et al. Good things come in small packages: Overcoming challenges to harness
extracellular vesicles for therapeutic delivery [J]. Journal of Controlled Release, 2016, 241: 174-185.

[7] SCHIFFELERS R. SOLINGE V, DOMMELEN V, et al. Exosome mimetics: A novel class of drug delivery sys-
tems [ J]. International Journal of Nanomedicine, 2012, 7. 1525-1541.

[8] ANTJE G, STEFANIE P, ANTJE K, et al. Nampt: Linking NAD biology, metabolism and cancer [ J]. Trends in
Endocrinology and Metabolism: TEM, 2009, 20(3): 130-138.

[9] GARTEN A, SCHUSTER S, PENKE M, et al. Physiological and pathophysiological roles of NAMPT and NAD
metabolism [J]. Nature Reviews Endocrinology, 2015, 11(9): 535-546.

[10] YOSHIDA M, SATOH A, LIN J B, et al. Extracellular vesicle-contained enampt delays aging and extends lifes-
pan in mice [J]. Cell Metabolism, 2019, 30(2): 329-342. 5.

[11] DIMRIG P, LEE X, BASILE G, et al. A biomarker that identifies senescent human cells in culture and in aging
skin in vivo [J]. Proc Natl Acad Sci USA, 1995, 92(20): 9363-9367.

[12] ELIZABETH M A, NOEMI C, ELVIA C U, et al. Caenorhabditis elegans: A useful model for studying metabol-
ic disorders in which oxidative stress is a contributing factor [J]. Oxidative Medicine &. Cellular Longevity, 2014,
2014, 705253.

[13] MENG H Y, CHEN L Q, CHEN L H. The inhibition by human MSCs-derived miRNA-124a overexpression exo-
somes in the proliferation and migration of rheumatoid arthritis-related fibroblast-like synoviocyte cell [J]. BMC
Musculoskeletal Disorders, 2020, 21(1): 150-159.

[14] ANY, ZHAO]J F, NIE F F, et al. Exosomes from adipose-derived stem cells (ADSCs) overexpressing miR-21
promote vascularization of endothelial cells [J]. Scientific Reports, 2019, 9(4);: 12861.

[15] WANTF Z, CHEN K H, SUN Y C, et al. Exosomes overexpressing miR-34c inhibit malignant behavior and re-
verse the radioresistance of nasopharyngeal carcinoma [J]. Journal of Translational Medicine, 2020, 18(1). 12.

[16] ZHAO X Y., WUDL., MA XD, et al. Exosomes as drug carriers for cancer therapy and challenges regarding ex-
osome uptake [J]. Biomedicine & Pharmacotherapy, 2020, 128 110237.

[17] LIUSJ, MENG M Y. HAN S, et al. Umbilical cord mesenchymal stem cell-derived exosomes ameliorate HaCaT
cell photo-aging [J]. Rejuvenation Research, 2021, 10: 1089.

[18] LEIQ., GAOF, LIU T, et al. Extracellular vesicles deposit PCNA to rejuvenate aged bone marrow-derived mes-
enchymal stem cells and slow age-related degeneration [ J]. Science Translational Medicine, 2021, 13(578): 8697.

(TEHE k1)



