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[ Abstract] Objective To study the age-related changes in SVZ gene expression of 3-week-old, 6-month-old, and
20-month-old mice. Methods RNA was extracted from the SVZ of mice at the three ages. The difference in gene
expression of SVZ at the different ages was detected by RNA sequencing and quantitative real-time PCR. Results
Compared with the levels in young mice, 253 differentially expressed genes were detected in adult mice and 519 in old
mice. Compared with the levels in adult mice, 147 differentially expressed genes were detected in old mice. GO analysis
found that the differentially expressed genes are mainly involved in nutrition and metabolism in adult mice compared with
young, and central nervous system neuron differentiation among others in old mice compared with adult mice. KEGG
analysis found that the differentially expressed genes are mainly involved in protein digestion and absorption, and
neuroactive ligand - receptor interaction, among others. The differentially expressed genes were analyzed by GO and KEGG

pathways analyses. Conclusions This study provides basic data on the changes of gene transcription levels with age in the
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SVZ, and also provides a new theoretical basis for treatment and resistance to nerve aging in the future.
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Ulra™ RNA 3C i #5077 & (NEB, 3% H );
PrimeScript RT reagent Kit with gDNA Eraser (Perfect
Real Time ). TB Green Premix Ex Taq™ II ( Tl
RNaseH Plus) (TaKaRa, H 4%) ; Agilent Bioanalyzer
2100( Agilent, 3 [H) ; StepOnePlus™ ( Thermo , 3£ [H ) ;
SEAFHEERE T PCR(qPCR) I fifi A9 1E 1) A [ 51
WK1,
1.3 XWHIE
1.3.1 & RNA 428

FE IR H/NEY SVZ, ffiFH TRIzol Reagent 7]
R IR VE AR PR UR RNA I8 U B T 4 B 4 4R
1, AR AR AE I 3 UL 6 N REARSERNR
A HIEE cDNA U,
1.3.2 SCFEMES R

fRT T 5 =, {#i /] NEBNext® Ultra™ RNA SC/ZE i
IR & (NEB, £ H) #4728 %, 1 poly-T oligo
4 Y W R 4l fk mRNA, 2R 5 38 it B T 5T KR
mRNA BEPLITHE, 75 M-MuLV W% SRR R | LA
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¢DNA Ffl AMPure XP beads i i & 200 bp 745 )



R F B R 2 2R A 2020 4F 1 45 30 %45 18] Chin J Comp Med, January 2020, Vol. 30, No. 1

cDNA,iliid PCR ¥ HF A e 1320508, ffa il

H Agilent Bioanalyzer 2100 #¥Af SCJF i i,
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Table 1 Primer sequences

LR 2P SIFS(5°—3") BJGREE(C) P (bp)
Gene name Primer sequences Temperature Product length
Oca2 TCATCAGACAGATCAGCAACGG 60. 42 231
ca
GAACACAGACGCTCTTCCCA 59.97
GACAATTCACTTGGCCGCAA 59. 69
Aqpl 205
AGCCAGTGTAGTCAATCGCC 60. 11
CTACAGAGAGTGGGTGTCCCT 60. 27
Mfrp 273
TCAGACTCTTGTAGCCTCGGA 60
Kl CGTTCAAGTGGACACTACTCTCT 59.75 109
CTTCTTGGCTACAACCCCGT 59.96
Bdkeb2 GAACCGGCTCGCTTGAGAAA 60. 95 138
AACATTTCGATGCCAAAGGAGG 59.51
CGAGGTGCTGTTCCGCT 59. 69
Tgfhp2 292
ATCACTGTCTGCAACCTGCT 59.6
GAGCTCTTCGAGTCCATCCG 59.97
Prked 221
GAAGGGGATTTCACTTTGGGC 59.45
TCGTAATGCCCGAAT! . 81
Neurod6 CG GCCCG CCC 56. 8 248
GACCCTTTCCAGTCGTAGTTTG 58.94
Cel21b TGTGCAAACCCTGAGGAAGG 60. 18 151
TTCTCTTGCAGCCCTTGGAG 59. 96
CCCACATCACCTACAGGATTGT 59.76
Mmp3 206
GACTGTTCCAGGCCCATCAA 59.96
GACTTCCGGAGCGATCAGTT 59.83
Len2 258
CTGTACCTGAGGATACCTGTGC 59.9
CAAAAAGCAGATGGAGACACGG 60. 1
Nmbr 277
ATAGGACTTCCGCCCACAAC 59.75
S AATGCCGTGAGTGAAGCTGT 60. 25 175
Snc
: CTCCACTCTTGGCCTCTTCATT 60. 03
P TGCCCGCAGGTTGTGAAA 60. 12 178
X2
TAGGGGTTCCACTTTGTGCC 59. 89
Rassf10 CAGCCGTCGTCACCTTGTT 60. 59 106
CCAGCGTCTCCATACGTTCTAC 60. 54
Res9 ACTTGGGGGTTTCCCCTTTC 59. 81 136
gs
° TCACCAGGGCTTCGATCTTT 59.02
GCTGAGACACTGGCTGGAG 60. 08
Gng7 205
AGGCCTTGGAGACCTTGATG 59.38
Dedl AGTGACTCTAAAGCAAGGGCATT 60. 25 235
T
CTTCTGGGTTCAGTGCTCCA 59.6
CCCCAAATCAAGCAGGCAAG 59.75
Gpr88 266
TTTCGGAAGGACGACACGAG 60. 04
AGAGAAGGGAAGCAATCGCA 59.38
Adora2a 125
TGAGATACCCTTGTAGGCAGCA 60. 89
GCGCGTTCTTCTCTCCTACA 59.83
Penk 170
GTGCACGCCAGGAAATTGAT 59.47
Nt TGTGTGGACCTGCTTGTCAG 60. 18 182
s
GACTTGCTTTGCTGATCTTGGAT 59. 56
CGACAGGCGACCAGTACTTT 60. 04
Gpr6 153
CGCTAGATGTTGCTCCCTGG 60. 53
TTGAAACCATTGCCAGCGTG 59.97
Netol 131
GGGGCTCGGATGTACCATTT 59. 82
. TGCTGTCCCTGTATGCCTCT 60. 62
B-actin 223
TTGATGTCACGCACGATTTC 57.13
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Figure 1 Volcano chart of differentially expressed genes



op [ Fe R BE 2R 4k 2020 4F 1 H 45 30 555 13 Chin J Comp Med, January 2020, Vol. 30, No. 1 61

FPFIE LI, 306 DRI, SRAR/NEAILE, A BUT IR E A LN ET 10 (205K 4 P,

AN 71 AN FER R R B, 76 AT, 5 2R TIHNA T BE e SR 0 e A 2R R A B ad
BURH L, AR /N B B R B R A A R AT 10 2 SEI SO it PCR(gPCR) 6 22 S R Ik L DA Y 6
WNZE 2 P AR/ B BT g A A R AT RO, NIET 4 TR, gPCR ARG A JL A S ] 3k
10 2402 3 frow, S RAR /N L, AR DS R SR AL I P 45 R — 2L

F2 TR LIRS E HIEPIAT 10 A7 (A4 RS AR/NRAT EL)

Table 2 The top 10 protein-coding genes ( young mice compared with adult mice)

b log2 22 5AF 4 PAH JEPH 24Pk S ik
log2 Fold Change P value Gene name Gene description
insulin II
ENSMUSG00000000215 =7.04748 0. 00012 Ins2
BT msEn
hypocretin
ENSMUSG00000045471 -4.75489 4.26E-09 Hert NG
¢ LIRS %
potassium  voltage-gated  channel, Isk-related
ENSMUSG00000039672 -4. 28096 2. 10E-15 Kene2 subfamily, gene 2
PR TR T Tsk AHSCTE R, L 2
oculocutaneous albinism 1T
ENSMUSG00000030450 -4.19418 1. 87E-08 Oca2
‘ AT mEELRE 1
A transthyretin
Down- ENSMUSG00000061808 -4.12272 8.54E-19 Tir R i 2
regulated
olfactory receptor 1507
ENSMUSG00000059887 —-4. 10486 0. 000349 Olfr1507 <
' WL (K 1507
) ) aquaporin 1
ENSM 4 -3. 2 2.48E-14 Aqgpl e A
USG00000004655 3.9878 8 qp K 1
CD163 molecule-like 1
ENSMUSG00000025461 -3.9633 6. 96E-06 Cd16311
CD163 7} THE 1
histocompatibility 2, Q region locus 6
ENSMUSG00000073409 -3.91552 7.36E-11 H2-Q6 e o
O mguEr 2,0 K{Lk 6
potassium inwardly-rectifying channel, subfamily
ENSMUSG00000079436 -3.90633 2.02E-12 Kenjl3 J, member 13
BRI B i SR ), Y 13
. chemokine (C-C motif) ligand 21B (leucine)
ENSMUSG00000095675 8. 64371 1. 25E-09 Cel21b . e,
‘ BT (C-C BT Ui 21B (552 M)
matrix metallopeptidase 3
ENSMUSG00000043613 8. 06055 2.40E-07 Mmp3
TP SRR kR 3
cell division cycle associated 2
ENSMUSG00000048922 7.777932 2.40E-06 Cdca2 NN
o AT 2RI 2
ENSMUSG00000040026 7057243 T.SSE-05  Saa3  Sorumamyleid A3
. . - aa. S D, o2
M FERFEEE A 3
shugoshin 1
ENSMUSG00000023940 7.257243  7.55E-05  Sgol S ugosinl
shugoshin 1
i paternally expressed 12
ENSMUSG00000070526 5. 127385 1. 67E-07 Pegl2 ¥
Up-regulated 8 LHRFIBHER 12
. PICALM interacting mitotic regulator
ENSM 2 . 076941 2.40E-07 Pimre RN
SMUSG00000020808 5. 076946 0E-0 imreg PICALM A A Fi (45 2 43 2038145 71
T . WNTI inducible signaling pathway protein 2
ENSMUSG00000027656 4.610305 7.22E-08 Wisp2 N N,
SPT WNTI AR SRR 2
collagen, type III, alpha 1 i
ENSMUSG0000002604 4. 57 .53E-2 13al X
USG00000026043 57033 5.53E-20 Col3a JEE F1L I ol
PIF1 5’ > DNA helicas
ENSMUSGO00000041064 4317473 9.27E-07  Pifl 5,73 DNA helicase

PIF1 5’ —3’ DNA f# it
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Figure 2 Venn chart of differentially expressed genes
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Table 3 The top 10 protein-coding genes (young mice compared with old mice)
D log2 2251454 P EEARK SR ik
log2 Fold Change P value  Gene name Gene description
erythrocyte membrane protein band 4.2
ENSMUSG00000023216 —7.31443 3.05E-05 Epb42 : e
P LN MUIBEER 115 4. 2
ENSMUSG00000038357 ~7.24091 4.78E-05  Camp  Cithelicidin antimicrobial peptide
cathelicidin 47 B ik
. Iroquois related homeobox 6 ( Drosophila)
ENSMUSG00000031738 —7.24091 4. 78E-05 Irx6 A L ] S =1
T SR IIRE 6 )
pro-platelet basic protein
ENSMUSG00000029372 =7.08157 0.00012 Ppt
‘ PP R i/
A glycosyltransferase 28 domain containing 2
Down- ENSMUSG 12 -6.994 .000194  Glt28d2 R o S b ’
own NSMUSG00000031286 6. 99477 0. 00019 Gli28d WESLEERSNG 28 25 bk 5 2
regulated
GTPase, IMAP family member 3
ENSMUSG00000039264 —6.99477 0.000194  Gimap3 ’ o
AP GTPase , IMAP B ML 3
LIM homeobox protein 3
ENSMUSG00000026934 -6.99477 0. 000194 Lhx3 b A
* LIM [l #HERE 1 3
ENSMUSG00000044265 -6. 69782 0.000858  Olfm5  olfactomedin 5 MUSEFE T 5
ENSMUSG00000051906 -5. 08864 2.51E-07  Cd209f  CD209f antigenCD209f $iTJi
ENSMUSG00000026822 -4.53536 1.44E-09  Len2  lipocalin 2 JRFE 4 11 2
solute carrier family 12, member 3
ENSMUSG00000031766 7. 114689 0.00012 Sle12a3 TN .
T W RBIARE 12, 5 3
indoleamine 2,3-dioxygenase 1
ENSMUSG00000031551 5. 816808 6.30E-14 Idol . .
O IR 2, 3- XU 1
ENSMUSG00000068696 5. 654506 1.13E-28  Gpr88  G-protein coupled receptor 88 G & 1Bk Z 1k 88
ENSMUSG00000020178 5.383252 9.38E-26 Adora2a  adenosine A2a receptor 1 A2a Z {4
ENSMUSG00000067724 5.285156 3.10E-13  Gbxl  gastrulation brain homeobox 1 J5[If JR[F]JEAE 1
serine (or cysteine) peptidase inhibitor, clade A
i (alpha—1 antiproteinase, antitrypsin) , member 9
ENSMUSG00000058260 5. 102706 6.70E-15  Serpina9 L M S ' .
Up-regulated P i (R A R ) B R LR A (o
~1 PO G, PUBRE G ) 059
ENSMUSG00000023274 4.917906 4.73E-17 Cd4 CD4 antigen CD4 HTJit
fibroblast growth factor 3
ENSMUSG00000031074 4.911373 1. 83E-06 Fef3 N . .
5 i KR T3
Ifac el 1393
ENSMUSG00000059864 4.830582 5.04E-00 Olfr1393  Chactery receplor 139

B2 4K 1393
PIF1 5” —3’ DNA helicase

ENSMUSG00000041064 4. 821521839 3. 68E-06 Pifl PIF1 5" 3" DNA fi#iei
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Table 4 The top 10 protein-coding genes (adult mice compared with old mice)

. log2 22 5AH AL P{H JEPH 4 Pk JEH A
log2 Fold Change P value Gene name Gene description
ENSMUSG00000032496 —=7.98817 5.06E-07 Ltf lactotransferrin FLiz 2 H
chemokine ( C-C motif) ligand 21B (leucine) #&
ENSMUSG00000095675 —-7.93394 7.40E-07 Cel21b oy
¢ LT (C-C 3IF) Rtk 21B(SERR)
ENSMUSGO0000038357 74836 1 96E-05 Camp %t;lishmdm antimicrobial peptide cathelicidin $T
T ENSMUSG00000043613 -7.0459 0. 000194 Mmp3 matrix metallopeptidase 3 F&J5i 4 J& KR 3
Down- ENSMUSG00000026822 -4.58489 1.53E-10 Len2 lipocalin 2 IR iz 28 A 2
regulated S100 calcium binding protein A8 ( calgranulin A)
ENSMUSG00000056054 —-4.34105 6.17E-13 S100a8 N
100 EBLE B E T ASCERLE T A)
ENSMUSG00000026043 -3.50118 4.59E-13 Col3al collagen, type 111, alpha 1 JJFEE [, 111 ! ol
ENSMUSG00000041616 -3. 48056 6. 14E-07 Nppa natriuretic peptide type A FIJREHIK A %
) S100 calcium binding protein A9 ( calgranulin B)
ENSMUSG00000056071 —-3.38484 2.01E-09 S100a9 ) S
T S100 FBAE A AY(SRRLE A B)
ENSMUSG00000024529 -2. 94366 8. 20E-09 Lox lysyl oxidase i 2 Bt AL Bl
ENSMUSG00000025461 4.92598 1. 16E-06 Cd16311  CD163 molecule-like 1 CD163 43F#¢ 1
ENSMUSG00000027301 4. 847435 4. 16E-16 Oxt oxytocin /=2
G- :in coupled rece, 88 G : X%
ENSMUSG00000068696 3812913 5.35E-16 Gpess Zk‘;r;’t““ eouplec. receptor &I
ENSMUSG00000020178 3. 643911 4. 14E-14 Adora2a  adenosine A2a receptor SR A2a Z A
indoleamine 2,3-di ase | W|WefE 2,3-X
ENSMUSG00000031551 3.5515 0.000155 Idol %g;‘mme ,3-dioxygenase 1 W0RM: 2,3-XUM
serine (or cysteine) peptidase inhibitor, clade A
T (alpha—1 antiproteinase, antitrypsin) , member 9
ENSMUSG00000058260 3.33499 1. 17E-06 Serpina9 e L e o R
Up-regulated CPIET g (f EEURR ) U A R LA A
(o= 1 PUEE I, PUBREE 1B ) |05 9
ENSMUSG00000045573 3.25711 7.54E-13 Penk preproenkephalin T M K
ENSMUSG00000019772 3.23623 7. 89E-08 Vip vasoactive intestinal polypeptide IfiL45 i 1417 £ Ik
ENSMUSG00000019936 3.193827 0. 000138 Epye epiphycan epiphycan
ENSMUSG00000096225 3. 065929 5.36E-05 Lhx8 LIM homeobox protein 8 LIM [R]JFHEZE H 8

2.2 GO &#r

FIH clusterProfiler R #fFE%f 22 F 3L R 4T GO
S8 (B 5), 45 1 a] 43 S A Wi #2 (biological
process, BP) 40 ffi4H 43 ( cellular component, CC) .
43T 1HE (molecular function, MF)3 K3, X
K ih ] 2 5 ARGA T R 25 S A R B BT 5 AW
FIUIREHEAT 0 AT, AR /N B SVZ S5 2 AR A
TEAEY) R 7 v 2 S R FE IR F2 890 KO 4 2k R
EIN S ER S VAN IR ER N % IR N S e A A
TV TEAN ML 2H o3 v, 22 S ARG L R 2 2890 I 4
MIANIEST s 78 03§ D RE b, 22 S R IR L 2P
ERETES EAMS S RGN SAMES,
AR/ SVZ SRR L A g b 22 5
FARFER F W K B — R AT o R R 2 R G
0o S A B PR R e B A TR A i 2 oy
22 IR HE R 2 B Kb 2 T AR A 7R 4> T Y BE

28 S RIR R FEW K G R IR SZ AR TR
W& B RS 555, BEY/N SVZ 5 4B
AL AR Y i b 22 S SRR B DF 22090 S o — 2
Wit Mo S AR 08 S AT A5 TE AN 2H
Gy 255 RGR B W M e & oe B Ay
Uitigrh, 22 5 3R I8 5L I = B0 o 28 IR ZR 5 12
R TE Bl A3 B2 AR TG VA
2.3 KEGG &7

FIA clusterProfiler R %% 4 % 22 5 & A 3 17
KEGG il ##34T (F 6) o AR 5441/ NI SVZ
P, 25 5 3 38 L IR WD N 2 1 o Ak W Wi i) 47
P, B SRR SVZ LB, W R E Sl
PRI L ALFEAN 20 P AR -2 A EAE T cAMP {5
S SRR 2 U RE S Al IR R AE S filk . GABA
RE A, AR5 MUAE BN B SVZ HL#, W e
PRZTE M RCAR-SZ R FAE AT GABA RBZS fir
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Tl qPCR A I/ R SVZ (1 mRNA 23k I-H P12 B-actin SEATHRIELL, L) 3-week ik Ryt BT/ R SVZ 1Y mRNA
AR R, BUERR A B AR TR 22 (& +sx,n = 3) S FE K 722087 (Dunnett” s test) 8% Mann-Whitney U FLFIK:

BPEATSE T, 5 3 R, " P< 0.05, ™ P < 0.01, " P < 0.001; 56 AL, *P< 0.05,#P < 0.01,*#P< 0.001,
B4 2=RHREEKIL qPCR Wik

Note. mRNA levels of mouse SVZ were analyzed by qPCR and normalized to that of B-actin, and are expressed as the fold difference relative

to the 3-week group. Data are presented as mean + SEM ( x +sx , n =

followed by Dunnett’ s test or Mann-Whitney U-test. Compared with the 3-week group,

with the 6-month group,*P< 0.05,™P < 0.01," P< 0.001.

3). Statistical significance was determined by one-way ANOVA
*P< 0.05,"™ P< 0.01, ™ P< 0.001. Compared

Figure 4 qPCR verification of differentially expressed genes

3 itig

3.1 RNA-Seq AT #7

RNA-Seq A2 48 by J 2 A9 — Fofr 47 FH 0% 288 00 ) 4%
ARG A HT T, 5 HAL T AH H, RNA-Seq
AT LA SRS B DR S A 0 BB IR 5 R o P e SRR
IS SR TR SIS v /R ) | K RV 7 R
U8 RBFST Rt lumina - 65 29 B 46 00 /)N
SANAEI | BUAE I RN B 4R 3 SVZ 1Y cDNA SCPE, 3K
15/ SVZ AE A [R) B 11 5 R 2% 36 1 348 % Ak el 22
GERF(FR5) , BEEEIY SC B MR 3 T B 4, Q20
FEBIEAAE 97% LA 1, Q30 HL Bl ¥ 7E 93% LA | ; 7 /)
FLAAE AR R E AR ) SVZ 23 5 K6 31 55983268 |
73094774 1 53309824 ~F 5411 reads , XF HLRCR Ny
95.37% .95. 62%H1 95. 04% , it 75 HE X R R A4t il
FPRifE e (K 6) .,
3.2 BEEERRIESH

SVZ R Ai TH A NSCs R T 5 4F HA i 114

E2 Vs ol s s 6 S N TS O [ G S TR VA= =
A RAER , WEFERW, 0T SVZ 1Y NSCs H} B8 i
PERRAR A /NER (28 %) 19 SVZ S4ER /IR (2
F) M B, JEE B B B AR 8, 2 A /N B NSCs 1 34 5
KR, 2 5 EKCE T
A 55 XF /N B4 AR | AR T2 A I8 SVZ 1Y
cDNA SCEEHEAT 73 0T, B14F 5 BUAR I 5032 47 3/ )N B
X, ARG F 253 4~ J 519 P22 R FRIR L
AR5 AR /N RO L, SRR B 147 S22 R IA Y
B, EEZHE, BT /NS ERI AR T
BFfIES K 22 R RIAMERF B H R L . /NE/E
R MR A, S5 FE AR L B8 T R
AT, A G R FH /N AR A DF AT 4, 22 S5 3R A 5L
Dk T B A H 917 GO 5 KEGG ThRE 2w e Hifth
YR &, EAE S 2 A /N RN E, 25 S Rk LA
B KEGG i % 22 5 3¢ 14 3 R 1) & 4 55 A7
SN BT E A5 R N RO £
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a 6 7 ¢ 53 AR /MR AR EL b 20 R S3E/N BAELE b 20H R S6 I /R
6-month vs 3-week 20-month vs 3-week 20-month vs 6-week
o 20 Bp o 407 sp -
2 B CC 3 _ EmCC )
i S 15 EMF g 2 30- HEMF 52
®Z ] £ 5, g ® g
w510 w520 H # 5
s 5 Bt 5 < I 5
# 5 os # 5 10- =5 # 3 g
g £ g g g £
z ] H Z o ] Z 0 HEHHEH
12345 12345 12345 12345 12345 12345 12345 12345 12345
Resr Teesr TResr
Function class Function class Function class

T a: BAF/NRUG AR/ NEAR L BP L. X ARAESRIGRRE; BP2. X R80T RE ; BP3. ANMINTAEA: 3K SR 5 BP4. 345 K75 BPS.
PSR BREMUBEE 1 5 CCL. AARAMERT; CC2. S H BN EANERT; CC3. RS H =R IK; CC4. LP YIRS 1 =21k, CCs. 7
WRIBIFEFSE; MFL M/ MRATEA R I T4 6 5 MP2. AR I P45 65 MF3. B ARGSS & MFA. BTG 205 MFS. 259556 b Z4F/DRY
G /NRARLE BPL L1508 5 BP2. KA RGEMZE Lok BP3. IR R ST BP4. HIMG L WU 2200 BPS. MRAEH; CC1.
M TCRGTZE; CC2. MZE AR S CC3. FRMMAT; CC4. SEAMMEE; CC5. BT ; MF1. G 8 UMK Z TG M MF2. G 2 PRS2 (A0
MF3. 45475 MF4. MR 456 5 MES. G- MBI I R AZ ARG, o B4/ MRS AR/ N B L BPL. S —2E W47 0y 5 BP2. Tl 22
JUKH ; BP3. Hillith o004k BP4. 12304700 ; BPS. HIMAEMUMERIC; CCL JRAAT; CC2. ZRAMMEL; CC3. ZeME I, CC4. B RATH;
CC5. MZTCIRIF LR, MFL. WA IKBCR TR M, MF2. RT3 MF3. 8454 MF4. G 2R MBI Z IR M, MFS. 458 Iz
TP,
BES5 GO REnk

Note. a: adult mice compared to young mice: BP1. response to vitamin; BP2. response to salt stress; BP3. cellular response to vitamin; BP4.
regulation of body fluid levels; BPS5. regulation of adenylate cyclase activity; CC1. extracellular matrix; CC2. proteinaceous extracellular matrix;
CC3. collagen trimer; CC4. fibrillar collagen trimer; CC5. banded collagen fibril; MF1. platelet-derived growth factor binding; MF2. growth factor
binding; MF3. protease binding; MF4. hormone activity; MF5. drug binding. b: old mice compared with young mice; BP1. single-organism
behavior; BP2. central nervous system neuron differentiation; BP3. circulatory system process; BP4. forebrain generation of neurons; BPS5. blood
circulation; CC1. neuron projection terminus; CC2. axon terminus; CC3. presynapse; CC4. synaptic membrane; CCS5. axon; MF1. G-protein-
coupled amine receptor activity ; MF2. G-protein-coupled receptor activity; MF3. amine binding; MF4. serotonin binding; MF5. G-protein-coupled
serotonin receptor activity; c¢: old mice compared with adult mice; BP1. single-organism behavior; BP2. forebrain neuron development; BP3.
forebrain neuron differentiation; BP4. locomotory behavior; BPS5. forebrain generation of neurons; CCl. presynapse; CC2. synaptic membrane;
CC3. postsynaptic membrane; CC4. axon terminus; CCS. neuron projection terminus; MF1. neuropeptide hormone activity; MF2. hormone
activity; MF3. ammonium ion binding; MF4. G-protein-coupled amine receptor activity; MF5. neurotransmitter receptor activity.

Figure 5 GO function classification

£ 5 NSCs 5 A M T HAGPAN 4347

Table 5 Evaluation of transcriptome sequencing data of NSCs

FEA JE R KA T UREE PRl B2 FEIRT Qo HeB] Qs LLHI GC & it
Sample Raw reads Clean reads Clean bases Error rate Qx/ % Q307 % GC/ %
3-week 28690195 27991634 8.4G 0.03 97.55 93.59 49.33
6-month 37039491 36547387 10. 96G 0.03 97.48 93.37 49.32

20-month 27405977 26654912 8.0G 0.03 97.39 93.27 49. 66

F 6 NSCs %k 41 I H5ds Lo i 25 I A i1

Table 6 Basic statistics of transcriptome sequencing data of NSCs

FEAR WXTFPSI% S5 AR (LB SALE B Csl) AL X E (L) XA S [ B HE 3 K ( EEA51)

Sample Total reads Total map (% ) Multi map( % ) Unique map( % ) Prope map( %)
3-week 55983268 53389002(95.37%) 3368117(6.02%) 50020885 ( 89. 35% ) 48087782(85.9%)
6-month 73094774 69894485(95. 62%) 3784186(5. 18%) 66110299(90. 44% ) 63528976(86.91%)
20-month 53309824 50667098 (95. 04% ) 2723114(5. 11%) 47943984 (89.93%) 46058652 (86. 4% )
3.3 ERFREERMINGES R FFN A B AP BT, M AE /N R SVZ 5 2 4R 1) AN

1E GO b & B e Bl A AL b, UAREIAR L, 32 B0 ot 28 A o A 5 i 22 B
AR S RAE N SVZ 2SR IN W s T 4, XATREUE] T4 4E 5 RUAE /N R SVZ fE 22 4
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Il 3-week vs 20-month

§ E=] 6-week vs 20-month
(&)
=
=2
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i: S}
* 3
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Function enrichment

TE: L A BRI 2. sl — ZARFI AR ;3.
PR B RS 4. cAMP {5 S0 5. MR ;6. 2 L IkAE
5Efil ;7. MABRAESE fil; 8. WA ; 9. GABA REZEfih; 10. T BUMEIR
a5 11 MRS VERLIR - SO AR 5 12. GABA fiEZfilt.
B 6 25ARINEIN KEGG il i/

Note. 1. protein digestion and absorption; 2. neuroactive ligand-
receptor interaction; 3. serotonergic synapse; 4. cAMP signaling
pathway; 5. morphine addiction; 6. dopaminergic synapse;
7. cholinergic synapse; 8. alcoholism; 9. GABAergic synapse;
10. type 1 diabetes mellitus; 11. neuroactive ligand-receptor
interaction; 12. GABAergic synapse.

Figure 6 KEGG pathway analysis of differentially

expressed genes
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AR LR AT RE S s R UIAR G

7 B2 qPCR 25 9 R B, & 43 BE R 1 ik ok
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6, Neurod6) , N 7E Wi AF B # 2R 3K T+ . Neurod6 &
— 7 0 e S P P MR E -3 -422 € ( basic helix-loop-
helix, bHLH ) %% 5% K, /& IE7E X & 1Y CNS Hpf &
FIAR G 5340 710 BF9E 2B, Neurod6 7E K
B2, T RN /N i B AR 22 o b KR R
iK1 fTF SVZ ik Neurod6 HUHLANM B A 7E |
JitJ2 (upper cortical layers) H1 7316 BUHE R 45 2 2 fiE

M2 IR RE S, IF H Neurod6 ] L5 #h 2 FE 5t
IERAE " . 5 4h, Neurod6 fER ROS FaZ5 i
FRIHAVE R, S BON S B 52 Mg 5, A AT
FEARW 8 5 e w2 I e A B, A BT JR O i K TR
( Alzheimer’ s Disease, AD) & & Wi ¥ A [&] 3 7,
Neurod6 [F&ik—F "> APFFRIEL AW L
AERUR S AE 3 K I 31 Neurod6 (315, HZ 4/
B SVZ 1 Neurod6 A /K- F BLAF /N, X 7] fig
JE E TR A T R A N B i 32 1 ARG, LT
REAT AD 2R fii 1] , {H ¥ R AT B9 38 B 4 48 391 /D8 B
SVZ 1 Neurod6 FRIAKFR T HUAE/INR 57 4 )8
FH H M 3 ( matrix metalloproteinase-3, MMP3) 5 #{k
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fI%, CCL21b 2 ARSI itk L4 248 i FARS 5 fR 4t A (1) A 2%
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MMP3 FE40 i S0 JE o 14 fige ok A b R % 1 S 244E
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