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Effect of neural stem cell nichein neurogenesis
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Abstract: Neural stem cell is a cell type with the ability of self-renewing and the potentia to differentiate
into neurons, astrocytes or oligodendrocytes. Neurogenesis is beneficial for the recovery of many neurological
diseases, such as stroke, Alzheimer’s disease and so on.  Neurogenesis capacity can maintain through the whole
life, which includes the proliferation, migration and differentiation of neural stem cell, as well as the incorporation
into the neuronal network of newborn neurons. The self-renewal and differentiation activities of neural stem
cell are regulated by the microenvironment, which is defined as neural stem cell niche. Components of neural
stem cell niche include cell-cell interactions, cytokines, extracellular matrix and vascular niche. Illustration of
neural stem cell niche impact is far more significant for the treatment of certain nervous system diseases. This
review summarizes the current understanding of the relationship between neural stem cell niche and the fate of

neural stem cell.
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Figure1l The cytoarchitectural organization of the neural stem
cell niche. SVZ, Subventricular zone; SGZ, Subgranular zone;
RMS, Rostral migratory stream; OB, Olfactory bulb
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11 ERRBRAE kB SVZHSGZ 2R FH
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BBV R, 1T DL S B0 AR R 2 0 R SR R
I, XFP B GR AR AE S B TR I 5T 248 i 2 fish (1) #2827
b BT TR O A B SR A T 7 5 T RO R
HH IR OR300 O ke, BT LR T T 44 B AR BT BB AE B
MEL RS P SR M T s R R Y e b 4 ),
WEAE B FE0IE B, B 1 5 4 PR A 3k g 1 ok 2 4T i
8 58 (A 5 3L BT o WA = B R IR 1T (adenosine
triphosphate, ATP) 5, =4 BH W7 22 7% Ji o 40 i v £
ATP BeTguit, i B UK (] R 22 240 B (9 19 B 2 W6l 3%
BRAR, TMTIX — B0 5 ] LA AR NN ATP FT R .
Eph/ephrin {5 5 il 6 /£ 15 & K B I A2 R g B i 2
TOA S R 25 R0 2 fih o 2 3t R e b O R 2 .
Ashton #5185 1B T 5 5t 40 i 7T LL 23 9 ephrin-B2,
BTG p-catenin B, T SGZ X [ 4 4 M [ A
LItk TR (R34 PR A I D) RE . Notch,
HIEKEEE (bone morphogenetic protein, BMP)
A1 sonic hedgehog (Shh) #5255 B 15 5 41 B A 4
241 i A FLAEFH . Ferron 25100 IR TR 5 400 B
Al L4y deltalike homologue 1 (DIK1), iX #&— i
Notch FIECAR, T ‘e f I 52 A4 A7 A8 T 1P 42 T4t i |-
ATV PR DIKL 8 i 45 & i 22 20 B 1R 52 A SR T8 75
TR BE. AR 4N ] %k BMP itk & H
ZAK, Smadd & —F T BMP 5 54 S 1 # 5% K 1,
Smad4 )8k 2k 23 I b w48 0 AR IR 3 B0 T
o KB kg O Wint {7 53 B A AN LK 40 5
Wnt/g-catenin 38 2% R 45 il # £ - 40 Jf ) 19 5, Wt/
planar cell polarity i # A i 15 #2240 M (1 5 L 7%
A3 T B TR e S5 440 AT DA I 4 Wnt7A, %
Wnt/g-catenin 38 %, AT E 40 26 T4 i i 38 5 A

TE WG 5 S B ) AVF 2 FA ) Bk, Wy 5T 78
(rostral migra-tory stream, RMS) & i1 %5 4E (1) B T
JoT 2 X 2H R F — AN IR G K, R B S R AER I
K& Rgt, SVZ X AEMZ T i@ RMS I 2
WLER A, ML AT RE S R TR R BT 48 AR i 4 A 1Y
EphA4 A1, [FHE, 4p RMS B2 7 e i 41 i ml
PAGr bt 223 T, WA 2R -2 TR (gamma-
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aminobutyric acid, GABA) K175 #h & B4k v 12 R
AR, FONUH 3 B O AR RS AR, 51 R 4 N
AFKAIN, A P40 A 2R AT A e A L
Ab, Y 5T 40 Bk T DA A A 4 o0 1 R AR, O
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B0, B RS A DY g7 TR AN I A S AR, AT £
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9 B E R PR AR BE R . & A0 M B ] DL AR
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M AEME R b B a R IL, fEME AL,
BMP 1] DL 4 28 4t i ) J12 53 248 it O 1) 234K, 0
) e i A T 7 1 R A AT R R A i T R A
BMP FC i Je sz Ak, R APSEEGIESE, Noggin W] LA
0 A 2 2 PR T B B, R G e A 42 T T )
504, ANTITSE 0 s o it S AL A & F 2R, TR X
WL, BRI 5 B i R 2 40 i 2
A 7778 44 B 2 AU ELAR . A 4RIEP 25K, svz
X 1) 25 5 IS A Bl P DR S 1 3R I IG5 B2 IR 2 1 2 A
HHIEE A 2 (low-density lipoprotein receptor-related
protein 2, LRP2), iX/&—# BMPA Ji5 R34, M4/
B = LRP2 R0k, 1J LLS 8 SV Z rf i 48 21 1)
BEGE SR, BIELER 100 2 RGN 0 H 9D, X —
HYE BMPA HRIEHIINEVIAE IS . Cxc chemokin
receptor 4 (CXCR4) H =AM KIE, 28t T
FE 5 20 Mo A7 4 ] 7 (chemokine stromal  cell-derived
factor-1, SDF-1) %1%k, SDF-1/CXCR4 filI{E 14 48
F R RS FR A SR FH,  [RIAT th AT (e 3440
4k, CXCR4 F1 SDF-1 5 EphB/ephrinB A1 Shh {55
e SIGFEAEAELAE T, MM S0 o 22 AR et 729, )

W, A A s wT DL TS Rk e i i ) R A
244y 341200

Numb =2 £ L[] Notch {5 5% T & A5 1 4 PR 1 5
K+, &l LU Notch HIMIN&5H3H, X1 Svz
X 10 25 65 A L A K AN o ik Bofr R I, =
B R A T DAk i AN i &6 B 4> T (vascular cell
adhesion molecule, VCAM) #1 E-cadherin K415 4 il
Zh . Gli3 repressor & Shh {5 S M 7, ©
AT DA% = A A ) Numb 7K, i — il =48
JEE4T il VACM i1 E-cadherin [f 52 47, AT & 35/ 54
2 T4 B B 0 1 L
2 YHREEF X HE T AR RS

H AT 2C T % Fh 4 B PR 5% T 4 28 4 5 el 7
WFRARZ (K1), 1FF &I I 40 M 8 1A R A K
[A¥ (epidermal growth factor, EGF). #ifi{h et 44
KX -7 (basic fibroblast growth factor, bFGF) . #12 &
F:K7-3 (neurotrophin-3, NT-3) . i 5 P feh 22 75 K]
F (brain-derived neurotrophic factor, BDNF) FlZt
K EF (nerve growth factor, NGF) 4.
21 HEKEF A7 A YERR T 20 A 5
AR K. BEFUIESE, EGF. bFGF. i &
FEAE KR F-1 (insulin-like growth factor-1, IGF-1) /I
I P 2 A= K AlF- (vascular endothelial growth factor,
VEGF) 2 51875 5 K i i sh & AR . X8
K7 B A ILFE WS 514 SHLHE], 7T LS B2 R B
M X R RE R R g G SRS EMAEKKET
TS B AR N 2R S R AL, 2 T BOE T
55 5i81%, W PI3K/Akt 1 Ras/Raf/MEK/Erk
AT

EGF j& — M f 22 7r 25, FIEatph 2+ 20
X5, M, Lindberg 2512015 7, EGF
FEAT AT RMS rhsh 2 BEAH 3 H g2, D R

Table 1 Effects of cytokines in neurogenesis. EGF: Epidermal growth factor; bFGF: Basic fibroblast growth factor; IGF-1: Insulin-
like growth factor-1; VEGF: Vascular endothelial growth factor; BDNF: Brain-derived neurotrophic factor; NT-3: Neurotrophin-3; NGF:

Nerve growth factor
Type Name Effect

Growth factor EGF Promoting the proliferation and glial differentiation of neural stem cell
bFGF Promoting the proliferation and neuronal differentiation of neural stem cell
IGF-1 Promoting the proliferation, migration, glial differentiation of neural stem cell and the incorporation into the neuronal

network of newborn neurons

VEGF Promoting the proliferation of neural stem cell and the incorporation into the neuronal network of newborn neurons

Neurotrophin BDNF Promoting the proliferation, neuronal differentiation of neural stem cell and the incorporation into the neuronal

network of newborn neurons

NT-3 Promoting the neuronal differentiation of neural stem cell

NGF Promoting the proliferation, migration of neural stem cell
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R B, ghAh, IGF-1 15 S S0 T
FRZE T RMS I DA B 5 fit (1) B 45 0 2 1 mT
Bept 30 g 7 R R A T AR RO AN, AR R R
IGF-1 n] L@ ] BMP {55, s 4 i 40 41
I i 2> S 52 R 440 i 5 1 43 A6 B

VEGF F IfiL & A it #2 Ak 45 =1 22 i i 15 4F
e R EMIEH EREZNEER. FE, VEGF
Z 5T A SRR RRCE, FE R M R A K 1) 52
Zd R, BRI MNCIZ. VEGF 5 546 5 8l
VR P e 5 R 52 4 T 2 R W L A 9 R AR TR P2
f& 2 (vascular endothelial growth factor receptor 2,
VEGFR2, FIk-1) #1 Fms-like tyrosine kinase-1. VEGF
SZARTE RIS A SVZ X A i e 28 AEL 20 i RN P B 4
Jil b2k o AT fRIEFR, VEGF 3@ 3L FIK-1 5 22 40 41 ffa
RIFARA 227 Z4EH, AT AT, Bl X B i =
JEN VEGF W SVZ A1 SGZ (s iERd, it
4b, VEGF-FIKL 15 5 4% 5t 3 IF S22 A K R A A
U 3 S 22 AR B 7 19,

22 #HEEFETF MEERFTLUEIMETE
H, XM E R R B s EEEM. £
Yk, CEEEE 4 MEE IR T, Bl NGF.
BDNF. NT-3 fl#i£8 8 7% K F-4/5 (neurotrophin-4/5,
NT-4/5). #£27E FE N 745 5 AR A TR RS (tyrosine
kinase, Trk) &AM DR, =R ARK) Trk, B
TrkA. TrkB F1 TrkC XA [6] B 4 48 8 35 R B A AN )
IS4 & 71 .NGF it /e 45 & TrkA, BDNF A1 NT-4/5
4E4r TrkB, 1 NT-3 454 TrkC.

HAT, %7 BDNF fEMIZ KA 0 F N
J7iZ . BDNF E#7E N BAFE KBS R E, 25]
Vg Ty DX P 28 A 38 o A O i =5 P v S i 38 BDNF
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T B 20 A A0 5 fi (1 A 4 B EE B Y. R
BDNF [/ A RE XS 32 & MM RS 7= AR B, =2k
B i D ol PR NT-3 & S84
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im0 25 ) 2 ST RHEAZ B RPN N SVZ R
P, NT-3 7] A4EFF M & T 40 #8528, X TFHaT
200 ) 3T R O 1 PO A R i = 3%
SE4E NGF Re3 N S b & uifzig . KRR SMITF
FURIN, NGF F1 ATP X T 2 120 i 14 5 A7 1E 73 [+
PR, 10X T 3R A I R AN E i 5 42 k4 F
3 YHAASNEERXTHE T AR AY IR
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FIFETE R T ¢ . £F ECM 36 Fz A KB 132 4
IR Z TR BT e BE ¥ Tl B AH B AR M, X P
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MuThee, WM. TEMGFNE. 0 EGF a] LAY
BEXTNM ST, XMEMFES ECM A
N NEEYo AR

T2 EE I 2> T (neural cell adhesion molecule,
NCAM) & TPl i i bE & o, fE40R o245 R38N
YA BRI EREE LI FE A A, B T AR A 1
S ERE AR . NCAM fEh A 3 MER,
53 5945 4 9 NCAM180. NCAM 140 F1 NCAM120, H:
Iy TR B2 4 180, 140 1 120 kDa. NCAM #&
Z WL (polysialic acid, PSA) #8174, PSA & —fil
AR A M KIS, BT HE ST
ARG, AT LLEISS NCAM A SBE R . 78
KRB RS, BOERIAZITTH NCAM 24 &
MEVR R AL, T LE AR e, NCAM (1) M 1 8 1, 6k
/b o NCAM TE A1 22 0 2 [A) I fl 2 A R B2 A Y, Pl 4
5 fih &5 A6 R0 S i T S TR] B A TR 3 A 2 4 i
) #2276 7 ) 1R Ak, 0 R 2 - 2 B 1) E TR) AT
HAREZEMEM, /£ NCAM BRI/ B A 0042 3 K
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4 WINEFEZEXITHE TR IEIE
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T T DLy Ak B A 48 T IR RE T 43 A R T A
Jil . Plane Z£MVH /N SV Z B9 RP 4 F- 400 53 59 55 1E 3
{00 ML 7 PR 7 00 P 55 97 35 R S SR < 52 45 14 P B2 4
Muds RIS I7, SERORBL, 1EH P 4 it 43 s IR
0] AR 2 b 8 4 B I B, H 2 7 AR T 2 R
AR TG, AR B L N R A T BT A R T AT B
i 3E T 2 M AT B R0 oAk, 3X AT BE R B0 S pH &

AR A RTEEE ] Ik, #E S 55X 8 i & i
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