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proBDNF inhibits cell proliferation and apoptosis in cultured cerebellar granule cells

Chen Jia, Zhang Tao, Liu Juan, Jiang Xiaojiang, Xu Zhiqiang ( Department of Neurology, Institute of Surgery Research, Daping
Hospital, Third Military Medical University, Chongqing, 400042, China)

[ Abstract |  Objective To determine the effect of brain-derived neurotrophic factor precursor
(proBDNF) on the proliferation and apoptosis of cultured cerebellar granule cells (CGCs) and investigate the
underlying mechanism of p75 neurotrophin receptor ( p7SNTR )/VPS10P-domain family member sortilin
pathway. Methods CGCs was isolated from 7-day-old transgenic 129SV mice ( p7SNTR** and
p7SNTR ") and then primarily cultured followed by identification. Then the cells were treated with BSA
(10 ng/mL ), proBDNF (10 ng/mL), proBDNF (10 ng/mL) + sortilin-Fc ( 20 ng/ml ) respectively.
Immunofluorescent staining was performed to detect the expression of p7SNTR and sortilin in the cultured cells.
BrdU and TUNEL positive cells were detected to calculate the proportion of proliferation and apoptosis,
respectively. Results  Primary CGCs were successfully cultured with high purity. Immunofluorescent staining

+/ +

showed a co-expression of p7SNTR and sortilin was seen in the cultured p7SNTR cerebellar neurons,

locating in the cell membrane and neurites. proBDNF treatment resulted in the percentage of BrdU positive cells
were significantly decreased (P <0.01), but the TUNEL positive cells increased (P <0.01) in p75SNTR*"*
cultured CGCs. But these effects were inhibited and neutralized by sortilin-Fc. However, no such change was
observed in p7SNTR ™~ cultured CGCs (P >0.05). Conclusion  proBDNF inhibits the proliferation and
apoptosis of CGCs probably via forming a triple with p7SNTR and sortilin, and exerts a toxic effect on nervous
system.
[ Key words |  brain-derived neurotrophic factor precursor; cerebellar granule cells; proliferation;
apoptosis
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i 5 Bk 445 78 3% I ( brain-derived neurotrophic
factor, BDNF) 2 22 5 F7 I T ik h A B 2 — b1, B
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derived neurotrophic factor precursor, proBDNF) 7£ £ Ff
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P2 E 2H A 1 ProBDNF |75 5545 K W71 (100 U/mL,P/S) |
Z R R (PDL) 14 [ £ [H Sigma 23 w5 it 4 ML (FBS) |
Neurobasal 353K \B27 % A5, L-4 & Bk e (L-Glu) Wy 5 32 E
Gibco A7) sl T N IgG Fe Bif sortilin 25 [ ( sortilin-Fe) H
WRRHNE 2 B o B4 3% 5 22 58 W B . D-Hanks fi 79 .
SRR A 2 S KA F] . IR FR4E (Thermo forma,
EE) , 2 WA (Olympus, HAS)
1.2 RARAYZ TR X
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TSI E YOI AL ) o ARSI RE BRI URL K B B i
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Jf, HHEUEERN T PDL WG W IETE 3 - |6 fLAR N 37 °C |
5% CO, 251 T 35 3%, 6 h J5 42 4k B4 Oy 4 45 15 7 W (96%
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HEAT % 5 . R U R B & 0T 1R 40 M B AR OC R B
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) Z A I S e & oo sl . B AE RUER SR 20T
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(10 ng/mL) F1 proBDNF ( 10 ng/mL) + sortilin-Fe (20 ng/mlL)
THH, RAELG TFHEFRMEITH 4 BSA 4 (10 ng/mL) |
proBDNF F-1ii2H (10 ng/mL) ,
1.3 %% %64 m p75NTR F= sortilin & & ik

JEAR/IN i TR 200 L 35 77 36 h 5 ,4% 2 3 T R [ 20 M
30 min, PBS(0. 01 mol/L, pH 7.4) P& (5 min,3 %K) ,5% BSA
HFPA] 20 min, AR d P B AR B 19— Bt (R BT p75NTR, 1: 200,
Abcam ; ST sortilin, 1: 200, Abcam ) 4 C T F 9, ¢ Y6hnic
=P (Cy3-1 FEH K M 16, 12 500, Abcam; 488-47 Hi g 1eG,
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BE N LG IEAH o
1.4 BrdU | 3% 74 2 i

KA A 20 ng/mlL 25T S5-I AR S IEAZ T ( BrdU, 1y
{1 Sigma) FRCHAEE (041,37 °C 5% CO, B 2 h,4% %
PR R T & E 30 min, PBS 4 J5 i N £ AR (2 nmol/L,
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B, A FFORIC 9 5T (Cy3- 10 TR g6, 1: 500;488-
i d 1eG,1: 500) BEOLIFH | h, DAPL Je s 1 fr 200 B
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(DAB) 2., I EERGL (RS2 4 S ~ 10 min, 5 T WSS, A0HEA%
TR A UKL 35 Ol TUNEL B M 40 i, BE #L 31 % 10 > 41 B
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) M UL R 9 72 4 A/ M 40 M - 24 T
AR BT H A B, M R A K B, M EER: (B 1A),
DCX Fribric B A #h 4 T 17 o 3 9 e e fa, DAPI 42 U ifg
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(B 1B) . FHLUEES 8 MHLEF( x200) , 71455 DCX FA4: 4H i £
(Z30) 70 DAPT FHMEAN M 8k (5 f0) S 39ME, T A g oo ai B
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FA153HIAE PTSNTR ™" 1 p75NTR ™~ 5 5 B Sf U 119 15 7%
AN AT p7SNTR Al sortilin F 38 A . 4550 B , 284 5%
(9 pTSNTR ™ Bl/IMI UK 41 B Hh , p7SNTR (£168) il sortilin ( 4%
) 4370 TR AR BRRE 5 1 /DN i AR 240 i 1 i JEE Fn g 22 58 b 5
FERE 37 09 pTSNTR ™~ B/ 00U 40 i o, p7SNTR 2R UL 6 3K
(BAMEZER) T sortilin ( &f68) 4347 T MR FO A 2 5808 b, 45
B IR p75SNTR Fl sortilin G248 32 4347 F WP A= T A= BRI
UKL 210 Jf 4 M B FD S k2 B, 7 p7SNTR B (R 38 3K 5 26 S 82 1)
sortilin [ 1EH Fik(E 2),
2.3 proBDNF 3% Fr /) fise 8 i 2m AL 3% 78 649 % v

R BrdU Frict e milgn 26 /)N BRI 5 B /0N I 0k 240 i g 34
GG, TR IR A T B R (pTSNTR ™) MIZS A4l 4
T (pTSNTR ™™ ) 7N BRUHE U 14 /0N G 5452 48 it 4 62 56 proBDINF i

20pm

20pm

20um

M T AR (1) pTSNTR™™ 41 45 5 8 R, i A
10 ng/mL proBDNF Ji5 , 155 (1457 A= /)N i J50H 48 2 5 L 31 7
B FHELAL(P <0.01) 4/ A sortilin-Fe J57 , 85 9 % T
proBDNF 41 (P < 0. 01), 5 X} FE4L A 24 (P > 0. 05, [&] 3);
p75NTR ™~ 455 R, A proBDNF Ji5 Z0 Jif 38 4 B f51] 15 4cf Hit
AR HL T AR (P >0.05, [ 4) , 25538, proBDNF Rl
O 5 % 00 M A RN i SR A0 P 3 7 X AR R RE A% A
p75SNTR ik (R 5L sortilin-Fe AT BR o

2.4  proBDNF 32 7% /)~ s #4240 L 8 T 69 7% %)

N Ti) 35 R TR A /N BRI 75 1 /0N i A 20 14 38 7 1 o
it TUNEL Kl (% 1) o p75SNTR™ " 414558 /R, A 10 ng/mL
proBDNF 5 , 5555 [ B A5 2 /N i F5URL 20 M 97 T 40 B 8 2 %)
MBZH (P <0.01) , In AL M 2 20ng/mL (1) sortilin-Fe J& , I 1=
¥/ F proBDNF 4 (P <0.01) , 5%t BB AH 2 (P >0.05) ;
p75NTR ™~ 145 R B/, A proBDNF Ji5 4 i i 145 ik 5 %
AR L TCH AR (P >0.05, 18 5) o 45 % W, proBDNF fi %
R B 75 0 B A4 TR /N o R 40 6 08 T i K A R % A
p75NTR [k 2k 5% sortilin-Fe f AT B o

F1 FHEAREEREEREEFR/NGEBRIZE A BrdU TUNEL [Hi%
MW BE DL (n=3, x £5)
BrdU FPESIMS T 43 (% ) TUNEL FHPESRMS T 43 (% )

415
p7SNTR */* pISNTR =/~ p7SNTR*/* p75NTR ~/ -
BSA 4 29.3+2.1 33.6+2.8 15421 14.2x1.8
proBDNF 4 18.1 4.5 31.1%3.9 19.922.4* 16.5%2.2
proBDNF + sortilin-Fe 41 30.6 +5.2b - 14.5+2.1° -

a: P<0.01,5 BSA 41rt#;b: P<0.01,5 proBDNF 48 45

20um
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B S TUNEL #&7 BF Uz R A/ i 5k 48 A iR T 1% 5
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BDNF 2t 8 R+ R P B EZ A, £
WA Z RGN DA 2, EXE s A & T A
T SEAE R DL R R TR A B AR, JF e 5 fi
A, 2 SRR IR (LTP) | 74 22 2808 ) A
{2 R AR T B . BDNF H iR [ proBDNF 24
il 8, AR AIFFEAIE S, proBDNF 25 R 5F 45 44 45 pro-
domain, #843 e LAFTATE o0 W 20 41 i 4, I3 1 1k
ZRh R 2R 1) T X5 AR R R — o T
5% o 5 A BDNF K[l , Ji{AFE A4 proBDNF £
A & AT 40 B 2 6e /Y v 9 T R . B 5T R B,
proBDNF 745 8645 107 ) BEAL HE40 1 4 M i 9T L 75
N 22 I8 JB0 TR 200 PN e 26 05 O 400 g 2 = K3
S AR 28 LA Sk 2SR T AR sk
LTD JE I 2 5 fil S e " 45, proBDNF it /| igi it
ZANMIAE PGB AR XS B o A 1 70N ik s 240 i L
A —E MIGTERE T, BAE— € BB B0 7% 01 ) T 4
B, X LR LA TS B R WA B AT
R AT 5845 2R 7, proBDNF BEAE 11 ] B A= /)N i
SR A L R 3B %, S /N &2, BEH proBDNF Xif
HEE /NI R 40 i B oA T AR BT R T
S F 20 ) proBDNF A 53 1T BRBT A= /)N i 5 s
2 L 3 FE AN T e, 25 SRR B, proBDNF 5245 411 il
AR /N R 240 B A B 5 AR R TR R A X R
AN 5 EAE A AH SC el — 3K

proBDNF & #8 X} #ft 2 241 id 1) 75 4 1F F 02 38 i
p75NTR Fl sortilin 3 [6) A S 52 i, p75NTR J& fip
SR F R, EMER R G2 AL P RE, &
B SRR T IRER ) Z R, SWHAEERE T
RN T 32 AR S R VA ( Trks ) sz AR AE D RIFE L, =
HEEAMAIH T, proBDNF IR 5 p75NTR )75
RN TT, I e R AR A AR SR S Y A
LT, 1 p7SNTR &2 3 1 A PR S #E 55 Trks
RN F RN, e AR IE I T2 F1EH . Fan
257 S 3o R B 1R U B , & B proBDNF fig
VEEH R W 24 B R & o e TS, HOX AP PE AR A
p75NTR [ 3RA3E & , Wi p7SNTR A S R000; 13 58 5

MAAMIET- A% VIR . proBDNF jii i p7SNTR 52
A R FE 3000 3 T 2 1 B B B 11 52 AR sortilin B 45 G o
sortilin 5 p7SNTR Jt[FIfE7E T 2 AL 40 -,
sortilin f)ZR KA 77 5 p75NTR F &, Saadipour 413
FIFH B-VE ¥y FF 2 T 10055 5% 00 B 42 40 JS R
sortilin 35 i, TR p7SNTR J5 X ML 2%, Ui
Y sortilin (13835 _FRJE @ &F p7SNTR 523, HAHE.
B A S X 40 M i 5 MR 1R . 2 T 0F 55 3k W,
proBDNF 752 [F] i} 5 proBDNF FI sortilin 454 4 fE &
15— ZHN RO (E SRR B R R 75 E /N
P2 20 B A7 AR B A D RE M AN B . FRATTREAE Y
WFgE W, p7SNTR Fl sortilin 3k [7] 2 3k T /I3 il 0k
Y L, I3 proBDNF X587 A BRI G 0k 248 1T %
A HIVERT, X AE 75 22 p7SNTR J¢ sortilin 1 [+]
ATE. TEAWTFE T, FATRA p7SNTR F% 1 H /N B
YRR B A i 22 J0 BE IR B R TR, SR W€ proBDNF %L
R, 3 sortilin-Fe 35 44 1 #i] proBDNF 5 sortilin
T RERIZE A, ST proBDNF . p75NTR FilI sortilin 2Z [A] 49
KR, GERFH], proBDNF 2l i 5 p75NTR J sortilin
TE 8 = RS A T X1 2 Te s VR R Y, Bl Hop
AT — B, SX TP A S FHARME LA S B

FATILEE T BAR R T proBDNF X 357 A5 /)8 i 5t
L2 LS B RIAE I (452 ), B A7 7E — 2 7T BE 1Y 52 1)
BRI Bilan, /N ORI L BR 2235 p7TSNTR 4b, ik o] g
FIRA Trks ZAR, R IMASMNEE proBDNF Ji5 1 44 1)
IR G H Trks SZRBBHS =5 55 1 456 ik
R 2B IR L, IR AR 40 MR T R, X RT
Xof SR R —E R s[RI R, 78 pTSNTR A A R Bk
(A 22 20 L, sortilin, Trks 52 {4 (1) 32 35 A 2 ) 0 A2
A S N2 QA T A S i e 2 RS = /(1]
ABIFFE R AT 2408 proBDNF , WLEE A 357 A= /N IR kL
2 f 3 BE AR TR B2 A, IR S T RIS 1 proBDNF 1
BEPEAE T N T 2 A Yy e s i =%
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A, i LR R 223470 T 8, 5 e I UL 361. 00 pmol/L, JR
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(400037 EEJR 20 = ZE 5 RAFAH 07 B e B B

#50.91 mmol/L, i1 4 pRIFLE i ', % 18y i 16 PUHRE AR
ARG G I 2B 15 i (Failure H]) BT ARJEER 5 KUIJT EM
TR IbK A (TF BUR F bk 487, 98 I M) e AT i 2k B IR
# L5 J7 ( continuous renal replacement therapy, CRRT) , CRRT
HLA Prisma flex( 45, Fi ) , A% A PR I MO0 (AN69 Jii,
JEETEIAL 0.6 m®, il ph i 84 mL) , R LT 40 M B K 50 mL B A5
0. 9% FACENTTSHR TP AE B, 16T B2y 8 S P - Ik ol v
8 (CVVH) , & e 35 & 500 mL/h, §i 5 # B He 6l 90% -
10% 3697 i3 3 25 ~ 30 mL/min; $TEEF N TR i 4 mg,
0.9 ~1 mg/h 5, JEIF PR ILINERZ) T 79 ~128/48 ~
71 mmHg, 03P 3 T 121 ~ 158/min, 5 PR YT I [ SL 1
76 h, HoEEUE S 2 432 mL, BLKI %%, K58 d ZHi
B LG 64.00 pwmol/L, JK % 6. 67 mmol/L, 24 h JR &N ZE
150 mL,# {5 CRRT JR¥7IF SR . ARJ5 10 d B ILIR 3 A
B, NN EE ,24 h pRa: 180 mlL, 52 2% (M1 UL 148. 50 wmol/L,
R 2% 14.39 mmol/L, ¥ H [a]3&E S B I CIE YT (day-time con-
tinuous renal replacement therapy , DCRRT) ,iG¥7 2 V6 I7 7 B
Kot it & [ 6T, B R B BT R 3 mg, NYESE, & H FREE E
7 ~14 h,DCRRT J49T 4 X JG 24 h JREM & 535 mL, {8 DCRRT
IBYT IR BEWIR I B, ARG 15 d 22 ML 49. 50 pumol/L.,
JRZE 6.37 mmol/L, & )L IE LT T ARG 34 d HiBt.

2 g
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