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Expression of BDNF/Trkb in injury and recovery
of adult zebrafish spinal cord

ZHAO Hou-de ,CUI Chun ,LIU Chun-jie ,HU Cheng-ming ,SHEN Yan-qin"

( Center for Neuroscience , Jiangnan University Medical College , Wuxi,214122,China)
Abstract ; Objective Zebrafish demonstrates strong recovery ability for spinal cord injury. For example, zebrafish
could recover their swimming ability from spinal cord complete transection in 4 to 6 weeks. However, the recover
mechanism is still kept unclear. Methods In order to investigate the function of Brain — derived neurotrophic factor
(BDNF) and tropomyosin — related kinase receptor subtype B (TrkB) during the spinal cord regeneration, spinal
cord injury models was built in adult zebrafish. Real — time quantitative PCR was used to detect the changes of BD-
NF and TrkB mRNA expression in the spinal cord of injured zebrafish at different timepoints post — SCI. Then,
Western Blot was used to detect the changes of BDNF in the acute phase and chronic phase of neuroregeneration.
Results The results showed that,compared with the sham group,the mRNA levels of BDNF and TrkB in zebrafish
spinal cord were up —regulated in the acute phase (4 hours post — SCI) and early phase of neuroregeneration (6
days post — SCI) significantly (P <0.05). The level of BDNF protein in spinal cord lower than the sham group dur-
ing the acute phase (24 hours post — SCI) significantly (P <0.05) ,and then increased in the chronic phase of neu-
roregeneration (15 days post — SCl) significantly( P <0.05). Conclusion These results suggested that a more bene-
ficial microenvironment in zebrafish spinal cord possibly results in axonal regeneration and swimming recovery after
SCI.
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A-5&46 173 ( Spinal Cord Injury, SCI) J/&—2% H Hif
NIk A RGBT J5 1k B e B P 42 R BRI o
SFLAN R, B AR e 1 e B A AR R Y
B B Ry, WU BB a7 5 B 1 5 7S A B AT
SEANRE FLIE H s 3K e I BE 2 o )X —
FRIRTERE A (i 22 X 2R3 Y , G v 4 A 2 e v
TOERBERT 6 2 MR i A F R 25 2000 48 03 I e
ER I — A i PR - i 228 5 DR AR A A
TR0 J5 P 2 TOA 1 Tl 98 A K R 4% AR
FAP O, 278 % I T A0 R VE b 288 3R T
( Brain — derived neurotrophic factor, BDNF ) 7£ 3 &, £f1
gtk B AR e g AR 2 RGN A RS
KT FE A 2 RGP 200 . Tik g
T2 AT i RV , 2 D s e IR 4t 0 1) Ao 2278 9
N7 52 AR SR B I D 22—, L I % ) e o) XA
e IR, H ORI R 2 0 g B 0 A 208 3R R T
SZRA TrkA  TrkB, TrkC = FpAEA"™S , TrkB J&: BD-
NF #5244, 7/ R SAR A B4 17 )5 , i i 32 i TrkB
1 BDNF 7RIz g 28 0 H 9 KK, T LA 2cde
0 AR PILTE Sl IR A, 0TI 4 e R R . K
TR W] BDNF/TekB {5538 X il 28 R G2 1Y)
AR JE R A B AR R
kg BONF/TrkB (7} 5 A v REE 2E 5 40 03 J5
ZmEE . (BB EE S35 1) BDNE/TrkB J2&
o 5 HAE LS Y AV E IR, (AR

AR SO FH BCAF B D £ 5 B 400 5 B A, A5 A0
P J5 AN [E] s T g 5 A 0 a5 W 2 21 b BDNF FiI
TrkB FE I A XT T NS gapdh B [H £ 61k, 4
W1 BDNF/TrkB XJ #5505 18 2 i RE RO oM, 25
RN, AR A 1518 S R Hh ik 9 BDNF
1 TekB BRI 2810 52 BT 1 3 A8 7, $27R 17
HHEE R AR EREH A PP 28 IR R 2]
REXPA a0 A R PR GBS

1 #RnTEE

1.1 Bz 55aA

ARSI TR T S 6 A AR BE S, 1)
B E A KR, R 2 ~3 emo BT KT A
B SR 2R i VL KA o) B 2 B S 5 s A
PZ W GE o, £F A L5 sh W 18 B AR K
FARAGHE D fa e h 3558 T 28°C A%, R4 T 14 h
JEREAN 10 h JoOG AR B AR B S fa R AL 43 S R T
RYFEFEIGLAL . S0 E it PCR S250 v, R4
2

DRt AR T ARG 73 5 TR ARG Bk T ARG 4
h 12 h 6 d B 45 5 FifE 5 mm 44U F - 80C f#
A8 T CREAN I ] R B 8 MR o
1.2 HHEMGIWERTF

Z: B8 Schachner #fF 58 /N2 14 77 15 AR AR 5
A RO R 0.033% 3 - 23k
KRR £ T H BE R IR £ (MS222, Sigma — Aldrich ) i
M 30 s, DL G S 20 F0E 68 2 LR ) i b RO A
R T (292 mm) BEEHHE, T ARH K
W5 IO B ; T AR 20 2 55 B T VT B
MIE 05 05, TR UM & R B 45 1 . SCL TR A
s TRITE B3R T R & 24 58 2 T
AIATE , JF HARJE 3 d BESf TCiliFvk ey . SCL B
PR RS TARE 7 d, BA B RIEKEE S , [
AR EF E A, TG C UL S RISERIE .
1.3 SEHfEE PCR
1.3.1 % RNA #9323 % cDNA #94-m MG
ICAEBE b £8 4 ik 2H 21 b 52 JROKE [ 4 RNA (EZgene
Tissue RNA Miniprep Kit, BIOMIGA, San Diego ), —
80°CURAR A7 & o RS2 A I 41 4P &L RNA J]
J5% iR 7 & ( PrimeScript RT Master Mix, Takara,
Dalian) 2 #5548 ¢cDNA,
1.3.2 314i%it MR 4§ NCBI | BDNF (1) mRNA
P -4 B B £ 4 Bk PR 2 D 3 A3 1 ) 37 ( BD-
NF & [K % 5% 5. NM_001308649. 1, TrkB & R % 5f
5 :NM _001197161.2, GAPDH L [F & % 5. NM _
001115114. 1) , ] Ff] Primer premier 5.0 #1154,
ISR 1 R

%# 1 BES £ BDNF 1 TrkB £ E PCR BT A5 #

HAAELA kGt
il JF3I(5'—3")
() B(bp)
F 5= AACATTCCGTTTACATICTC -3
BDNF 100 60

R 5" - ACAACAGCACCTTGACATAG -3

P 5" -GGAAAAGCAAAAACCCTGTCTAGA -3
TikB 104 60
R §'-TGTAGCATCACTTCCTGCCATT -3’

P 5" -GIGTAGGCGTGGACTGTGGT - 3'
GAPDH 21 60
R §'-TGGGAGTCAACCAGGACAAATA -3’

1.3.3 PCR ¥ ¥4k &A= fctt AP HOERE R PCR
FORXFHE LD #1F BE 45 1 J5 AN 5] i [] 5 mRNA 238
SRR M E RSP A7. 9263 Ky SYBR Greenl
(SYBR ® Green Real — time PCR Master Mix, Taka-



AR S B A AR 1518 52 BDNEF/TrkB (19 RI58F5¢

ra,Dalian) , UL GAPDH fE N2, sent & PCR
MR 2R M ARF R 10 pL, B F5:SYBR 5 pL, Primer
Mix 0.4 pL,Rox 0.2 uL,DEPC H,0 3.4 uL, I\ F
W5 IHICF R) (10 pmol/L) 4 0.2 L., KA (25 ng/
wh) 1 wL, PCR K 4544 :95°C i AE P4 1 min:95°C
AFPE 45 5,55°C 1 45 5, 72CHEMH 15 5,39 MFH;
72°C #EAH 8 min,4°C{44F, B Roche Light Cycler ®
480IE1 7O i PCR (DO LR 5 o B RIAE
ar cDNA B 3 DNE XFHH) 3 4> Cp EIRCEEY
{E, 12 - AC AT
1.4 ZERARENE
141 AHMEERGRBEMARHNE FHMEK
HEDE D0 R ZH SV B TR RIPA 15 28 1 it 410 ) 74
PMSF £ (32 = KA HARBFEIT) , % I 12000
B0 15 min, BRI AR BLEE H . TR SO0 &
HEEWBE SIS A EARgE o (AE AR
AR F]) W 10 min, 5 - 80°C UKAEAET % H
1.4.2 fgepd EREN BT SDS - RKE
I T BERE (SDS — PAGE) | 3 3 H Yk A . K ( Bio —
Rad) , 3% FJ ¥ Y% & 9 marker ( Thermo Scientific,
USA) FEX IR o R viGES B v R 9 88 O 80V, 13 VR 19
WA R R RS 73 IR JE R P KA R S 3 100V, 2
TR WA G 3 43 5 I I S e ¢ 1k LUk o o PR K &5 R
J& , di 5 1 A B L UK S E BE IR VK I TP SR
| PVDF JIE |- o RS e, AR R L T 2 1 o
Marker [ R/ INEE BB R R4 NS AL S H Y
BEEFAN T B bR, RS R E T 5% TR
Wby i B PR P 2 BT P 1 /NE, F TBST YRS s,
SRIG N 28 R H % 28 IR 530 ' 5% BSA T
BERY B — tubulin —47(1:2000) (8 = RAPHE AT
FEBT) WA 5% BSA i B 19 BDNF —47 (1:800)
(R&D Systems 22 7)) S H 4 CE M F . FHXH
TBST PR 510 min, $K /5 P 28 AN H ) 2 11 15
I3 BT 5% BSA His & F U 8 A 30 1L =070 B
IgG, (1:2000 ) %K 5% BSA F B i) 1l =40/ B
PU(HARBEPRIC, 12 2000) S h, EIRIEF 1.5 /)
I, #8J5 I TBST PEJBE 510 min, H] ECL I & (B =
RAEVEARVIIERT) B3, B TER AL (Bio -
Rad) BEUHH -0 ] Tamge] #(fF- %) BDNF Jz B — tublin
A BUAH K AT A8 AL B
1.5 RS

LY GE i PCR RS R im s M HEA T —
Test 734 , LB B FARH SR T AR mR-

NA FGRoK-o 8 0 A ik i ik AR R K0 22 00
Hr, LA IR AR SR TF AR A A R#RA
KV RGeS P <0. 05 i FVEZE ST

2 #R

2.1 BDNFmRNA ZEEHRGIEELEFRIEZEN
T

SEBGERA , 5% 0 B RS R T ARG E, TR
J& 4 h, BDNFmRNA 7E5E 5 40 556 TP 8 & T+ (P
<0.01) ,7EHREH T IA TR BT RN 2.8
55 F ARG 6 d, BDNF & [ 75 B b i Jig oy () 3 1k
WEFFE (P <0.05) , fEH #EH 1y ik KY R E
FARAM 3.2 (E 1),

51 *
| Bl sham
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normalized to sham injury control
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B EA R B R RIETK
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$i)5 15 d i}, BDNF #& [ 3 ik B E =2 30%
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BDNF M - . 35KD
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0

sham 24h

o
(=]
L

Fold change of BDNF protein
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2.3 TikB mRNA EHBIRGIEE T EPRIEEN
T

SEYGUE R, 5 X Rz P ] R AR LA L, AR
J&i 4 h, TrkB mRNA 715 5 £ 6546 P i 25 T s (P
<0.05)  fEF AR B R AT R4 1.7
753 TG 6 d, TrkB FE[AFERE 5 fig o i) 20k i
FIR (P <0.05) , fEAF 6 P 19 1k i Ry iR T
AR 2.3 M. (E3).

]
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N
1

Fold change (TRKB mRNA
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4h 12h 6d
B3 #HHEh kB REEHR D A EHE
R E R RIEEN

3 iTie

AVRBZH A AT 45 R C 2R 52, AR
BREW G R 10 3 R 33k S TGHU A AH B 2R A
IR KPR AR R 3 — e R B AT A AR
EOMZL, Ei0)E 18 K, Maihzx g =BEn
IKF 50% ,HAFIKAT MR B BAES i f5 2 ~ 3 JH
B M, ARBEIT R BCA BEIR )5 4 h,12 h,24
h B[] AR AR I8 2 0 2, 6 d, 15 d fE
AR S A 1 o 4 A T 7 A s 4 e e B
FEAKS I B A B L5 f0 45 6 451 £ J5 6 B f BDNF 1
TrkB (1) 2535281k, BT IX A L A 1 3k A8 b T+
B 5 BRI 5

P 2275 FE R - (neurotrophin , NT) J&— & X i1 28
JCIRE A A EEENER . Mahif
J& , P2 TCERRRE JoT A AT 23 b 2 Fh ph 2 B SR IR Gl
1t H b 55 o W AR 7 35 A L 2 A e R
PEZIRGE G WOk 22 5 538 I 1 R L SC R 4
UK KRB RSB E RN . Bt
REILT IS WP AE B R AR R s B i 2T )
TS RSO T OBE S fa R AU 5 TekB A
BDNF ] mRNA k7K, LA & BDNF [ 8 H %Kik
Ko R ER, fE2 ] 4 h, BDNF A1 TrkB 1y
mRNA FK- 76 B 7 10 BAE B S 05 B T Bl
ETE I HAR A AR, #5145 f5 12 h, BDNF
4

TrkB 1) mRNA 7K JF 4 T B 5 Z A X B Y
BDNF f FUUKF1E 24 h B3 TR, X $27 0] fE 2
ZEOCTEM O S I N A2 B B Y S A (E 2 A i 22
&4 6 d, BDNF F1 TrkB [y mRNA /K3 g 2 7t
7, I BDNF 58 1 BUKS-RAE B S0 15 d 46
PR XULHE IR BDNF F1 TrkB 33k

FEIAR W] B 540 X A T — AU AR

P T B B RGBT SCRHIESE Y

&, R A AL 2 0 AL ST HL] , T AT AT

FERW TEBE D 0 K 7 i B b, BDNF/TekB {5553

HPE R M 2T MR T . M AR

B, BDNF/TrkB 2 38 35 i 3B 15 £ 45§45 47 )5 1Y

B BA — e A T, 5 HAE i FLIE s P Y

MR A M RLE T B AR B L £

Bad Uife Sk R, A = Ak B9 BDNF/TrkB 7K

Sl REfE k5245 1 1) 12 Sy 22 Tl 58 AR, E T

SIBhRES) o BIRHR YT VE RIBLEIA 1 Tk — 2D

S AR A morpholino 457 AR B 4 KL PR BE T £ HOR
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