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[Abstract] Objectives: To explore whether Notchl signaling pathways regulate the proliferation of cere-
brospinal fluid—contacting neurons(CSF-cNs). Methods: (1) The peripheral nerve tissue of the upper central
canal of the cervical spinal cord of C57BL/6 mice was extracted within 24 hours after birth, and the CSF-
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cNs were sorted and purified by fluorescence—activated cell sorter (FACS). CSF-cNs were cultured in suspen-
sion and subcultured.  (2)The CSF-cNs was passaged to the second generation, and the CSF-cNs”  optical

density(OD) value was detected by CCK-8 at Oh, 24h, 48h, 72h, 96h, and 120h. After 5 days of culture, the
co—expression of CSF—cNs specific marker polycystic kidney disease—2-like—1(PKD2L1) and neural stem cell
markers (Nestin and Sox2), and proliferation marker(Ki67) was detected by immunofluorescence. (3)The third
generation CSF-cNs suspended in vitro were divided into 4 groups. Control group: serum—free nerve culture
medium; Dimethyl sulfoxide(DMSO) group: serum—free nerve culture medium + 0.05%DMSO; (3, 5-difluo-
rophenylacetyl)-L—alanyl-L.—2—phenylglycine tert-butyl ester(DAPT) group: serum—-free nerve culture medium +
50umol/L. DAPT (0.05% DMSO configuration); Jagged—1 group:
Jagged—1. The OD value of CSF-cNs was detected by CCK-8 at Oh, 24h, 48h, 72h, 96h, and 120h. After 5

days of culture, the expression of PKD2L1, Notchl, NICD, Hesl, and Pactin proteins was detected by West-

serum—free nerve culture medium + Sumol/L

ern Blot. The fluorescence intensity arbitrary unit(A.U.) value of Ki67 protein, a marker of cell proliferation,
was detected by immunofluorescence. Results: (1)After FACS, the purity of CSF-CNS was (94.5+2.03)%, and
the survival rate was (93.64+2.35)%. CSF-cNs can be continuously passaged down and form the neurospheres.
(2)The OD value of the second—generation CSF-cNs was statistically different at Oh, 24h, 48h, 72h, and 96h
(P<0.05), but there was no significant difference between 96h and 120h (P=0.44). PKD2L1 can be co-

expressed with Nestin, Sox2 or Ki67 in CSF-cNs. (3)There was no statistical difference in the expression of

PKD2L1 protein among different groups (P=0.27). NICD and
Hesl proteins was higher than control group(P<0.01). At 72h, 96h and 120h, the OD value was significantly

In Jagged—1 group, the expression of Notchl,
higher than control group (P;,=0.03, Py,=0.02, Py, =0.01). The A.U. value of Ki67 protein was significantly
higher than control group(P<0.01). In DAPT group, the expression of Notchl, NICD and Hesl proteins was
lower than control group(P<0.01). At 72h, 96h and 120h, the OD value was significantly lower than control
group(P<0.01). The A.U. value of Ki67 protein was significantly lower than control group(P<0.01). There was
no statistical difference in all indexes between the DMSO group and the control group(P>0.05). Conclusions:
Activating Notchl signal pathway can enhance the proliferation ability of CSF-cNs, while silencing Notchl
signal pathway can reduce the proliferation ability of CSF-cNs.
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Table 1 The survival rates of CSF-cNs after flow

cytometric sorting
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i o A 52 58 89.66

o7 FH 3t 2 4 L 43 A A (Flowjo ) 43 A7 it =X 44 5 48 - 96.00

JL 533 45 3 R B2 R e PKD2L1 + 48 il L C 48 51 94.12

%149 (9.10+0.60) % , 43 1% J7 PKD2L1+ 41 g b ] D 50 54 92.59

(94.542.03)% (K 1), £ By i g 0 A 30 50 20 i E 46 48 95.83
VL7 3 25 0 (93.64+2.35)% (3 1), WAL st - B sl

Blank FEDILI Backirst
i 1 c

B 1 il et i A o BE A5 A (A 25 FO IR B I s o iR 25 2R 5 C L 20 itk Jig 4l B 25 5 )
Figure 1 The result of fluorescence—activated cell sorter(FACS) of CSF-cNs(A, Blank control; B, Outcome of FACS; C,
Purity testing after FACS)
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0%’ o s

g g 3 : '1. l'llr

2 CSF-cNs AN E 7B FR 45 4 (F5 R :100wm) (A, 55 1 18 CSF—cNs 17 3% 1.3.7d i CSF—cNs 2 K454 B, 55 1.2.3 1%
CSF-cNs }i 5% 7d B A K AG L AE K L)

Figure 2 CSF-cNs form neurospheres(Scale bars: 100wm) (A, The growth of Ist generation CSF—cNs at the 1d, 3d and
7d; B, The growth of CSF-cNs of the 1st, 2nd, 3rd generation at 7d)

B3 PKD2LI Ptk CSF—cNs ik #h2 T 40Mi b5 &4 Nestin 211 (A) 5 Sox2 H [1(B) (4 (56 3E PKD2L1 #E1 . A A
210960 ER Nestin 25 11, B 2L @00 FE Sox2 H 115 WAL DAPL B 19 41 A% , MERGE iy 3 K 2 96
A EME) (FF R . 100pm)

Figure 3 PKD2L1+CSF-cNs express neural stem cells markers Nestin(A) and Sox2(B) (Green fluorescence represented

PEOZL 1E ETIN

TS

m
DL 1S

PKD2L1 protein. Red fluorescence in figure A represented Nestin protein, and red fluorescence in figure B represented
Sox2 protein. The blue fluorescence was the nucleus stained by DAPI, and MERGE was the first three immunofluores-

cence coincidence images)(Scale bars: 100pwm)
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Table 2 Optical density of CSF-cNs at each time point

IR 1) £ (h) ODfH

Time point OD value
0 0.23+0.03
24 0.37+0.03%
48 0.54+0.02%
72 0.68+0.04%
96 0.7620.04"
120 0.77+0.03

(D45 L i [ i L P<0.05
Note: (DCompared with last time point, P<0.05
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(P=0.94), FW] DMSO %t CSF—cNs ¥ i 1 A7~
A 52 Jagged—1 AN Ki67 2 AU (EE XS IR
AR TR, 2Z R BA 5T X (P<0.01), &
TEf FH Jagged—1 J5 5d B ,CSF—cNs 14 58 8 11 &
AE T Jagged—1 W 1Y 5% . DAPT 2H 401/ Ki67 &

IR0 3G T AR S Ki67 B A (G096 03 PKD2L1 & A, 40 (00 E Kie7 FH , %

@50 DAPL e 1 40 g #% , MERGE i 3 3K S 2 A 5 (H 1R 100m)
Figure 4 PKD2L1+CSF-cNs express proliferation marker Ki67 protein (Green fluorescence represents PKD2L1 protein,

red fluorescence represents Ki67 protein,

blue fluorescence is the nucleus stained by DAPI,

and MERGE is the first

three immunofluorescence coincidence images) (Scale bars: 100pm)
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iln W=kl

5 AU Notchl 1553 4 H 1925 15 B
Figure 5 The expression of Notchl signal pathway in

each group of cells

*3 EHMH Notchl ESEBREAMANKIEE
Table 3 The relative expression of each protein in

each group

PKD2LI  Hesl NICD  Notchl
Ja?giff(l «ffup 0.97+0.04 1.29+0.06" 1.24x0.06" 1.3+0.07"
D%Sgﬁp 0.98:0.04 0.980.06 1012005 1.03+0.05
Cont oy ! ! ! !
DAPY e 10120.03 04520027 0.62+0.07" 04720027

(D5 X A1 P<0.01
Note: (DCompared with control group, P<0.01
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AUEHO I WL T B, 22 5 A i 22 X 3 iWig

(P<0.01), FHILEM H DAPT J 5d B} ,CSF-cNs P RS R AL IR N R A I
H4 5 BE 18N ] DAPT B0 58 (&1 6 .3 5) B ARG 22—, AR A A J A AT B

x4 EifiEm&H CSF—Ns B OD &

Table 4 Optical density of each group CSF-cNs at each time point

Oh 24h 48 72h 96h 120h
Jagged—1 4 Jagged—1 group 0.21+0.03 0.36+0.02 0.52+0.04 0.72+0.02" 0.81+0.02" 0.81+0.01°
DMSO4 DMSO group 0.21+0.04 0.34+0.01 0.50+0.03 0.68+0.02 0.74+0.03 0.75+0.04
XFHR4L Control group 0.21+0.03 0.34+0.01 0.51+0.05 0.67+0.01 0.74+0.02 0.76+0.01
DAPTZ DAPT group 0.20+0.04 0.34+0.01 0.48+0.02 0.57+0.03% 0.63+0.04% 0.64+0.03%

5 [ B 0 R L, DP<0.055(2)P<0.01

Note: Compared with control group at the same time, (DP<0.05; @P<0.01

B 6 44l PKD2L1 FATE CSF—cNs ik 40 il 39 i by A5 4 Kio7 S AL (S PKD2L1 1, @ik
Ki67 &, % (026 DAPT 2 (LAY 40 i 4%, MERGE Sy i 3 K29t 8 & KR) (LR . 100pm ), % 2H CSF—cNs £ ik
PKD2L1 i I JE W] 22 5, Jagged—1 41 (A) ' Ki67 5 (1R B B B2 (C) B 2 F+ 5 , DAPT 41 (D) Ki67 i 11 3R ik B x) i
£ (C) MBI AT, DMSO 4 (B)H Ki67 & 132155 % ML (C) B W25

Figure 6 Expression of Ki67 in each group of PKD2LI+CSF-cNs(Green fluorescence represented PKD2LI protein. Red
fluorescence represented Ki67 protein. Blue fluorescence was the nucleus stained by DAPI, and MERGE was the first
three immunofluorescence coincidence imagesand)(Scale bars:100wm). There was no statistical difference in CSF—cNs ex-
pression among groups. The expression of Ki67 protein of Jagged—1 group(A) was significantly higher than that of control
group(C), and the expression of Ki67 protein of DAPT group(D) was significantly lower than that of control group(C). The

expression of Ki67 protein of DMSO group(B) was not significantly different from that of control group(C)
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F 5 33 5d Bf CSF-cNs # Ki67 &8 A.U.E
Table 5 Arbitrary Unit of cellular positive Ki67

protein in each group

AU
A.U. value
baggedl 101.98+7.087
Jagged—1 group O8+7.
DMSO#4L
DMSOgroup 43.46+2.55
L 41.64+2.28
Control group
DAPT#1L .
DAPT group 22.30+2.02¢

D5 X R4 He e P<0.01
Note: (DCompared with control group, P<0.01
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