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ATAAATAATAATAAA 3'( ) £ i 3L 4 il 1) A7
1), B PCR 7“4 v b £ pcDNA3 AR f g F 41
JiU KL pcDNA3-pedh18b, I T 4% 5% 1 X i g 1)
mRNA, 5 3% B H 738 7] & mMessage Machine T7
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AHECJE 328 o i 2 R ROk s o i 5 75 o ada ¢
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pedh18b-CDS 4K ¥4 4M% 5% mRNA. 5 pedhl8b-
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[ 36 3F T pedh18b-MO (R4 R0 s Sk

pcdh18b-EGFP+
con-MO

pcdh18b-EGFP+
pcdh18b-MO

(a) (b) (©)

Fig. 1 Effect of pcdh18b expression down regulation
(a) Wild-Type. (b) Coinjection of 5 ng con-MO with the 150 pg pcdh18b-
EGFP DNA produced green fluorescence. (c) Coinjection of 5 ng
pedh18b-MO with the 150 pg pcdh18b-EGFP DNA inhibited production
of the pcdh18b-EGFP fusion production.

Table 1 Phenotypes of wild-type embryos injected with pcdh18b-MO, standard control-MO and mRNA

Phenotypes
MO (injected) n
Normal Abnormal Death
2.5ng pcdhl8b-MO 161 67(42%) 77(48%) 17(10%)
5ng  pcdhl8b-MO 186 50(27%) 111(60%) 25(13%)
5ng  control MO 124 118(95%) 1(1%) 5(4%)
5 ng pcdh18b-MO + 200 pg mRNA 154 123(80%) 23(15%) 8(5%)

The total number of embryos (n) was scored at 30hpf, and phenotypes were separated into three categories: normal, abnormal (showing brain

irregularly shaped, hindbrain obscure and hindbrain ventricle enlarged) and death.

A
pcdh18b-MO+mRNA

Fig. 2 Knockdown of pcdh18b affects midbrain,

hindbrain and midbrain-hindbrain boundary
(a, a") Sng con-MO injected embryos. (b, b") 5ng pcdh18b-MO injected
embryos. (¢, ¢’)5ng pcdh18b-MO and 200pg pcdh18b-mRNA. (a, b, ¢)
Lateral view. (a’, b’ , ¢’ ) Dorsal view. At 28hpf, hindbrain and
midbrain-hindbrain boundary are obscure in pcdh18b morphant in b, b’.
hb: Hindbrain; hbv: Hindbrain ventricle; mhb: Midbrain-hindbrain
boundary; mb: Midbrain.

2.2 pedhl8b R ENFI NS EHMERFEAE
abAl

pedh18b Ak PRI T A1 il J SR 1 e J1o 50 W T2 7] i
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AR IR $E A RNA SR 848 [ 7 A0 00 7 4f
2R G Kb & 4> T neurogl. elavl3. gfap.
pax2a. wntl. krox20 7& %% ¥ 99 K& & of #£
18hpf, 24hpf F1 30hpf ()7L L.
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10, FRATE I T elavl3. gfap 1) 38 1K 1 & .
elavl3 i MM T &Yz —, HEMAERSR
[z ARIL, RMETCHRGEMFREDP . gfap AL
T M A A, IR 2K 12h J5 AE b Rk,
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(a) neurogl (a’) neurogl

18hpf con-MO
(b) neurogl (b")

Fig. 3 Knockdown of pcdh18b decreases neurogl expression
(a,a’, ¢, ¢’) 5 ng con-MO injected embryos. (b, b’, d, d’) 5 ng pcdh18b-MO injected embryos. (a, b, ¢, d) Lateral view. (a’, b’, ¢’, d’) Dorsal view. At
18hpf and 24hpf, in situ hybridization showed that pcdh18b-MO caused severe loss of neurogl in the embryonic midbrain and hindbrain.

elav13 (c)

Fig. 4 Knockdown of pcdh18b reduces neurons
(a,a’, ¢, ¢’) 5 ng con-MO injected embryos. (b, b’, d, d’) 5 ng pcdh18b-MO injected embryos. (a, b, ¢, d) Lateral view. (a’, b’, ¢/, d’) Dorsal view. At
18hpf and 30hpf, the number of neurons was also significantly decreased in the midbrain and hindbrain of the pcdh18b-MO morphant.

] éon—MO ‘[

gfap (d')

Fig. 5 Knockdown of pcdh18b reduces neuroglia cells
(a,a’, ¢, ¢’) 5 ng con-MO injected embryos. (b, b’, d, d’) 5 ng pcdh18b-MO injected embryos. (a, b, ¢, d) Lateral view. (a’, b’, ¢/, d’) Dorsal view. At
18hpf and 30hpf, the number of neuroglia cells was also considerably reduced in the midbrain and hindbrain of the pcdh18b-MO morphant.
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Ji i Je e St g, FATEL N T pax2a. watl
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Hh G A SR B D, e b i 5
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BPAEROMAG S I ThE e A, IRZE. B,
WA U X IR IA . watl FERE FLE Wingless
(we) R AR MEZN W) b () R JE LD, watl 5% T

(a) pax2a(a’)

30hpf con-MO
(b) pax2a(b’)

m;aethSb-MO

H o A R S A M P, A AN R S, R
T AN T RE T, AR PR S i ) R i
TR TR M R, ORI P I X TR 4
ZUEAR. watl 7& 30hpf B A i b E 2R IA T
HORRZAT . E I AT, HHE. pedhl18b A&
R F R4 30hpf RN -5 50 BZLAHEE watl FiT pax2a
A5 i J i 2k Bl I HLrb i iz S Ak 3R
X, FRMEERE RIS, FIN, wntl 757
ANSEMT I RIE W RIH 2%, Ui pedh18b HEP T i
5 A NE S LR HART(SE

pedh18b-MO

Fig. 6 Knockdown of pcdh18b lessons expression of pax2a and wntl in midbrain and hindbrain

(a,a’, c,c’) 5 ng con-MO injected embryos. (b, b’, d, d’) 5 ng pcdh18b-MO injected embryos. (a, b, c, d) Lateral view. (a’, b’, ¢’, d") Dorsal view. Neural

tube duplications and loss of hindbrain segmentation were exhibited in the pcdh18b-MO injected embryos at 30hpf.

krox20 &2 5 G N R & I E LA, 25K
THT S Bl % 7 A2 0 SGHER 1+, 30hpf B
Az B R iR R krox20 43 A1 T3 = S ER 3 v 1 29,
7F pcdh18b N1 30hpf IRIGH, krox20 7655 =
IS 38 i3 (1 R IE W R 59 (B 7).
2.3 pedh18b BYFRIFHNE (e S 2 4 A AY E T

pax2a 1 wntl 347 4 1 40 i 38 B 400 1) 08 T )
£, pedh18b T J5 P 7 H i B i v ) 2k
BIgib, X PR pedh18b FE 5 vl RELEE T
o R0 S A A 5 40 PR U T WY R R B OR
pedh18b 4] 30hpf NG 5 X ALAHEL, #EANh
WRAPEE RGP T B B3 0, JCILR T 5 i
YGUEIFUR S ETE (R

krox20 (a")

30hpf con-MO

Fig. 7 Knockdown of pcdh18b diminishes krox20
expression in the rhombomeres(r) r3 and r5
(a, a’) 5 ng con-MO injected embryos. (b, b") 5 ng pcdh18b-MO injected
embryos. (a, b) Lateral view. (a’, b’) Dorsal view. At 30hpf, the number
of krox20-positive cells within the pcdh18b-MO morphant r3 and r5
was eminently diminished.
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con-MO|

Fig. 8 Apoptosis in the brain of pcdh18b-MO morphant
(a,a’) 5 ng con-MO injected embryos. (b, b") 5 ng pcdh18b-MO injected
embryos. (a, b) Lateral view. (a’, b’) Dorsal view. At 30hpf, large
number of acridine orange stained cells are detected in midbrain,
hindbrain and midbrain-hindbrain boundary of pcdhl18-MO injected

embryos in (b) and (b’) that are sparse in the control embryos.

3 it it
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B IR IR B EIR, RPARRT, 4 e T A
FIEAMKHIPERR G ZE TS, pedhl8a ik 2612 5 I H1 B G
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The Effects of Protocadherin18b Down Regulation
on Embryonic Neurogenesis in Zebrafish”®

GONG Yue-Bo, JIANG Qiu, HU Jing-Ying, WANG Yue-Xiang, SONG Hou-Yan"
(Department of Biochemistry and Molecular Biology, Shanghai Medical College and Key Laboratory of Molecular Medicine,
Ministry of Education, Fudan University, Shanghai 200032, China)

Abstract Protocadherin18b (Pcdh18b) belongs to the protocadherins, which make up the largest subgroup within
the cadherin superfamily. To study the role of pcdh18b on embryonic neurogenesis in zebrafish, one type of well
designed antisense morpholino oligonucleotide was injected into one or two-cell stage embryos to block the
translation of pcdh18b. After injection, the phenotypes of nervous system were monitored by whole mount in situ
hybridization and acridine orange staining. Whole-mount in situ hybridization with neurogl, elavl3, gfap and
krox20 RNA probes showed that the expression of neural precursor cells, neurons, neuroglia cells and
rhombencephalon3, 5 was strikingly affected; meanwhile, the expression of MHB (midbrain-hindbrain boundary)
markers pax2a and wntl was significantly compromised and showed duplication of neural tube in pcdh18b down
regulation group. Acridine orange staining pointed out that down regulation of pcdh18b increased cell apoptosis in
midbrain, hindbrain and MHB region. These results suggest that pcdh18b plays an important role in the zebrafish

neurogenesis.
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