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Toxicity of Amyotrophic Lateral Sclerosis Gene TDP43 Mutations on Zebrafish

SHI Lei', YE Cheng-hui?, HE Ruo-jie', LU Xi-lin', PEI Zhong', YAO Xiao-li'*
(1. Department of Neurology, 2. Department of Geriatrics, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou
510080, China)

Abstract: [Objective] To investigate the toxicity of amyotrophic lateral sclerosis gene TDP43 mutations on zebrafish. [ Methods ]
TDP43 Wild Type and S292N mutation were successfully cloned into the red fluorescent protein tagging vectors. The plasmids were
then microinjected into zebrafish embryos to obtain the transgenic lines. The toxicity was evaluated by assessing the embryonic
development and motor function in normal AB, TDP43-WT, and TDP43-S292N transgenic zebrafish. [Results] Red fluorescent was
evident in both TDP43-WT and TDP43-S292N transgenic zebrafish following microinjection. Compared with normal AB and TDP43-
WT transgenic zebrafish, TDP43-S292N mutant had higher embryonic mortality and abnormality rates and lower embryonic hatch
rates. The tail beat frequency and motor ability was also significantly lower in TDP43-S292N mutant (P < 0.01). [ Conclusion ]
Expression of human mutant TDP43 in zebrafish disturbs the normal embryonic development and reduced the motor ability.

Key words: TDP43 gene mutation; zebrafish; embryonic development; motor function

[J SUN Yat-sen Univ(Med Sci),2014,35(4) :481-487 |

AL 2= 45 M) 2 B fk AiE  (amyotrophic lateral (riluzole) 1 MME—#%3E E FDA HIL#ERY ALS Il R
sclerosis, ALS) & W AYiz sh & otiR 17w 23y, 2 g ALS S5 AN AE AR IR 3 ~ 6 4>
e, B T s Zh i 2 Jn A TR AR PEIRAE R BUE A, BB LRIt 4, 2006 4F
Wi | DU SR WL e 22 4it ), 2808 # 2 TE Neumann Z¢16% BUTE ALS FIATUR -1 22 9 A ki 41
HARIER MG 3 ~ 5 PRI i M AE T 123, LY R A KR TDP-43 E AR H RE, 1M
HEZ i AN, W ICRRaR T Ik, Fl &k 280 S B Jo A L AR O B B LR, 4, 2

Y78 B #3:2014-03-05

ELWE . HE HRBEIE4S (81100936) ;77 KA HAAREIE 4 (S20110110004860)

TEE BN A&, LI A, D3RR 2 LA 595 A S 9%, E—mail ; shilei.victory@163.com ; * il (5 /E& . Wk EE , AT BT, 8 287, E-
mail ; liliyao71@163.com



482 IR A (A B4R

535 &

AN R F ST L 3IE 52 TDP43 KL 2878 5 ALS A5 —
FEBCRT, AL, TDP43 ik ALS BRI
DLZEARFERR , H R TR UIEOR LG AN TE R 1
ZET T TDPA3 J PR 58 7% (1) 5 o i AU i 2 g vy L0127
B Ao PR ARG A AP VIR 325 B 2 W5 4
ROZ R E NAMF R T R ARSI R IR
Y& FH FE N S 5L R BRI TDP43 —S292N A h 58 745 i
R, 3B S R SR A 1 5 AR Y R AR
IRy, WEE TDP43 748X BE S IR it ke 7 I
BB YIRERIFE I, A AR Nl ALS $R AT fE

1 #MAE 7 *

1.1 & #

DEPC 7K \HEPES .DMSO (Sigma /A 7] ),PCR
5 & Nhe 1 Kpn 1 EcolRI } T4 DNA % 3% i
(NEB A Fl) , DH5 o JE%5Z 254 S (TIANGEN 23] ),
DNA & 0] e it 551 & M ok 42 G ) & (Omega
) SR S A AR R B B A B S ( HARVARD
NALD) 51 E S Gateway® pENTR™ Dual Selection
Vectors (Invitrogen 2y Al ), BT MM RS
(Viewpoint Life Science 23l ) , “EAFIF U (HOPE 22
H]),TDP43-WT £ A (M = J&EAH] ), 10xHolt
Buffer ( JH T 4 £ £% 3% ) :NaCl 35 g KCl 0.5 g,
NaHCO; 0.25 g . CaCl, 1 g, FHZK#MZ 1 L, 1xDanieu
W . 8 mmol/L NaCl 0.7 mmol/L. KCl.0.6 mmol/L
Ca(NO;),.5.0 mmol/L pH 7.6 HEPES , /K #pZE 1 L,
Tricaine {ﬁ{fﬁ(lﬁ(@i%”) . Tricaine 3 KL 4 g/L wWT
Holt Buffer, Bk 25x i , —20 CUKF AT , — L1
BT 5X(0.08% ) ik, WU RELF 2 R WL - 4% 30
g/L %] Holt Buffer /1, 7 J5 4380 4 “CIRAE
1.2 ¥ # TDP43 -WT X% TDP43 -S292N #4
GAL4/UAS &

Ll TDP43 -WT A4k , F ] PCR % 3K HL
TDP43 & 4 5% ¢ 51 . L5l ¥ A 5 -
GCTAAGGCTAGCTAGCGCCACCATGTCTGAATAT
ATTCGGGTAAC-3', TiiF514 5'-CGGGGTACCC
TACATTCCCCAGCCAGAAGAC-3' [FHH, LITDP43
~WT R, & S292N &458|4), LiEHk 5'-
GTGGATTTGGTAATAACAGAG GGGGTGGAGC -
3", TFUi#HN 5 -GCTCCACCCCCTCTGTTATTACCA
AATCCAC-3", FIFH PCR W AS B 24 1A, FE45 fir
5 TDP-WT J¢ S292N Z87% PCR 7 ¥k 47 i /¥ 4

W, 2% Paquet S5 SIA T FIH GAL4/UAS #
4t K TDP43—-WT S TDP43-S292N Fi-~ H At [
3 7 B T #E A £ O R SR Y USA &
T, RIS A A SRR Hue B3I FHY
GALA KB 43 I Tol2 % MEF-@l 4, AR 4t
iy
1.3 BEMERMBERFHNHD &R
1.3.1 WHEHBESL  1E 10 cm 4HHE B FE MUK
TR —ak BB R, Aok #k Bt R SR
R 45 C, FRE 0.9 ¢ BUIEHES 30 mL ddH,0 TR
B TERE oM E B 2 B BB 10 em 40
PREFRNL, 2P/ NEH S BEEERE G |, B R} 45 CIY
HBE R A A B, 35 R IR LA T,
B OREE S, T 4 COKFAORAE . i HATHERET 15 min
ERVKHICE TE
132 B 4 BHEHIEE (N 0.58 mm,4b
1 mm) R BUE (2241 Heater lever=90 C,
Main Magnet = 60, Sub Magnet = 35.3) K Hi & P17
T, AR, 8 FEAS L
BRIV TEST AT 5K A 45 °C, B b
A EEEE 10 min JEHUR
1.33 B#EH KFES GAL4 B3I F+ UAS H
(L K + Tol2 5% T+ By 21 (7 ARFL 109%~20%)
WFBANE T VR H SRR T, R
FESRFL N 1 ~ 2 nL, Y 4E 35 B 1 09, Holding
buffer JE15 5 & 10 cm UL, SX )5 & 1% B £ OR 1
(IR A B A, HES AT, ZE R R R RE R 1 ~
4 2 R 1 2R D £ S i 1) LB A S R S T
Ko U gE£aDp, Holding buffer P 3K, E
T 28.5 CHHEHF .
1.4 EEBREHHR

WMES S 12 .24 48 h 7EM8) B AR ZE DO BN
BER FTIPS0 6  WLEEEE T £ I i 2 15 BT
LY, R 24 h iRl REEN,
Western blot 485 TDP-43 & [ 1275 /8 5 I £ v
FEB B S R T i B S TR s IR R AL R T Y
Y TR L 4% 22 7E 28.5 CHH i 40 05 & LUE 5 22 A
5,
1.5 UENSERREZERENIEE

OMEE 24 h BFED O RARAYFET -GS, BEHLIL
%% TDP43-WT TDP43-S292N K¢ Bf A= AU AB B 5
i 24 h IR 4% 200 A%, HRER 3 A IRBRAET I 0 (4
LR 5 K), QWE 24 h B D fa e fin B



55 4 1 A F S LRI R A AAE FE R TDPA3 B0 58 48 X6 BE 1 10 5 1 (1 52 483

YA BEMLIE IS T Z1 A58 TDP43-WT
TDP43-S292N JZ 'f A= 7 AB £ 24 h IR 45 50 4%
HTEIE A2 AT, PR Lok 30
s PNBESh i f0 2 LA Bh B, T ff TDP-43 X
FHABE St IR iR E ShaE 152, GXEL 48 h BED
AR AR O BEHLILEE TDP43-WT  TDP43-
S292N K A A AB BEth £ 48 h IR 45 200 #,
Ho A = R I R 0 (R SE R A S ), @
WMEE 48 h BE I i IR iR 0 B R R Bl AL 2%
TDP43 -WT TDP43-S292N ;¢ Bf 4= AU AB B &b fh1
48 h IR 4% 200 Mr, Hode 3 dHRIR K R 5K (4
HAIHEE 5IK), OWMEE 5 d BED g faiz s
W s T, B 1T R 2 W EE R 4 (zebralab
viewpoint) WL %% 5 d B9 AB fa & TDP43 -WT,
TDP43-S292N #% 3L R BE 5 fa 4y i 1 min iz 3 Lk
Kei& 71 AE Tracking B SHOE BN . B RBE R
18 ~ 24 pixels; HJF 0.4 ~ 10 mm/s ; BCdfa H 8] b
A 10 s, Tﬁ@ TDP-43 X H B 112 5l e
S (BRL R 20 £%)
1.6 GEit=abig

B A5 s B SPSS 13.0 Ak A1 8 it 434 .
THR BRI, % £ 57 R8RSR R 17 2250
WAL R, P<0.01 AESFHAGITFE X,

2 % X

2.1 TDPA43 BF4 B 5 e 25 B il Fr 45 R

IS TDPA3-WT J2 TDP43-S292N %8 715
TRBURL, BT A% PCR 774 © 3 5o Ak PR 5 90 01E
TDP43 —-WT ] ¥ 45 3 & Identities = 495/496
(99% ), Hrp cee [ L&A N GCT (Kl 1),
TDP43 —S292N | JF 25 - 2 Identities = 491/493
(99%), HrH GCC Al L5250 GCT,AGC #5 %
AR AAC, B 22 28 1R (S) 98748 WL R A Bk e (N) (]
2),
22 WEaRRPEEERBNRE

W #5 4y 218 5 6 B 11 3L R )2 TDP43 -WT,
TDP43-S292N H F3E PR ) J5 A 8 S S A BE 5 46
BRI  TETEST G 12,24 48 h ] W3 41 (4,
PR FIE (K 3-5), $EH 24 h BE 5 iRAG 17 &
F , Western blot 3K il 2] TDP-43 & H 19 %=1k .
TDP43 -WT TDP43 -S292N £ 43 ku 4b )4 52 i
(6),

e W | “ | [ |
Ll \
”" ||| | {f il ' | l[ l“ H J w ” | Ui || | !1|| I|I IIJ|| |1| :'

B 1 TDP43-WT U5 & RE
Fig.1 The sequencing result of TDP43—-WT cDNA
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Fig.2 The sequencing result of TDP43—-S292N cDNA
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Fig.6 The expression of TDP-43 protein in 24 h zebrafish
embryos
Both TDP43-WT and TDP43-S292N zebrafish embryos could
express the TDP43 protein, while normal AB group could not.
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Fig.3 The observation of 12 h zebrafish embryos
TDP43-WT and TDP43-S292N transgenic zebrafish embryos could express red fluorescent protein after microinjecting the plamids. ~ (Bar = 100
pm)
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Fig.4 The observation of 24h zebrafish embryos

TDP43-S292N transgenic zebrafish embryos had no such obvious development like the other two groups. ( Bar = 100 pm)
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Fig.5 The hatching and abnormality observation of 48 h zebrafish embryos

TDP43-S292N transgenic zebrafish embryos had more difficulty in hatching and normal development than the other two groups. (Bar = 100 m)
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Fig.7 The observation of motor function in 5 d juvenile zebrafish

Red represents the velocity (>10 mm/s), green (0.4-10 mm/s) ,black (<0.4 mm/s).
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