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The main challenge of the post-genomic era is to functionally characterize genes identified by the genome sequenc-
ing projects. Model organisms, including zebrafish (Danio rerio), are indispensable for this demanding task. Zebrafish
has recently been successfully incorporated into large-scale genetic screens due to the optical clarity of the embryos and
their accessibility to various experimental techniques throughout development. The attractiveness of the zebrafish as a
model organism is enhanced by the biological availability of continuously improving genomic tools and methodologies
for functional characterization of the genes. In addition, transparent zebrafish embryos are well suited to manipulations
involving DNA or mRNA injection, cell labeling, and transplantation. Once the scheduled zebrafish genome project is
complete, targeted genetic manipulations in zebrafish would be able to become even more desirable. In my laboratory,
we propose that the ‘“‘embryoarray technology’’ supports to characterize especially unknown proteins using zebrafish
embryos which offer a platform for assessing the biological effects by not only chemical compounds including medical
drugs, siRNAs (small interfering RNAs) and micro RNAs, but foreign genes that are never existing in zebrafish. Thus,
zebrafish offers a high-quality, high-throughput bioassay tool for determining the biological effect of small molecules as
well as for dissecting biological pathways. In this review, I would like to introduce a couple of recent data that we have
constructed the gene expression system in zebrafish and have succeeded to produce several membrane-associated pro-
teins. Furthermore, several tools with zebrafish embryos are available to examine the interactions between protein-
protein using fully automatic high-throughput microinjection system.
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Fig. 1. Protein Expression by Zebrafish
(A) Ubiquitous expression; (B) Cell-specific expression.
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Fig. 2. Analysis of Protein-Protein Interaction by Zebrafish
(A) Expression vector for multiple genes; (B) Observation of the in-
teraction between BAD and 14-3-3( by FRET.
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Fig. 3. Bioimaging of Protein Myristoylation by Zebrafish
(A) Expression of EGFP; (B) Expression of myr-EGFP.

THIFIND 2 U ZFI)IALTEEDEZ4 U > 7 3] 6
12720, BELEERLXDNTOY NV EIY AT
IALB R ICIEH L2 R 7 ) —Z 2 T ICE %
H<HDTH 5.

4-3. & b POMGnT QOEBEMBT  AIFEFIEIC
BWTHEY NV BREIA Y v —125—7 v hTH S
M, b MHROBEEFERS > X7 EOIRMIE, 3
A b OREZG T <, H7sRAIC K > TH
MR 2 HNTH Y 2N B OWREMRITIC N B &
DI L 2N EOFUNKERIZENH S, O-
N> ) — AR BEE R O 1 DTH % POMGnT1
(Protein O-mannose S1,2-N-acetylglucosaminyltran-
sferase 1) | MEB (muscle-eye-brain) disease & L T
HONDEREH A MO T 1+ —DRK ST TH
D, RIFEDIEHESY —7 v FTHH 5. Y POMGnTI
IFHEEMERZHWTOHRISEBHSIEL I &N
REREE@EES NI ETH DD, HEAENR
BEFOEEERELS EEbITET I T4 v
1 DEETHEAZZ MW TE Nk POMGnT1 ¥
HaidHsrEtl A, TOFHBITHKIIL = [Fig. 4
(A)]. &5z, fitx POMGnT1 OF M2 #lE L
el A, BRIEMENHRTE I &5 IEE T
e oIRETRIILZEEZ 5N/ [Fig. 4
B)]. 728, BEEEOUEICELEEYT T T«
v a IR SO KR REETH- . TDEKD
2, BT 974y aBETFRBRIE, b bikE
By > X7 B ORBIC BN T b B MR
WL g 2 aE2 B L THB 0, ULhBEFNZIR
N7 =R 2ABFHFAMA TS Z &M, 4
&, FRATRbE NHORES X EOEFEITTHER I N
2 EnirFEn 5.

4-4. ATKRO—LEYF A3 v 7 AFITED
1 DTH B ALY RO —LEITE, AR o2/
#HY (AFHRO—L) OEENAVAZENTTIC

B POMGNnT1 &M

0.020

0.015 |
0.010 |

0.005 |-

0.000 |
E E
Fig. 4. Expression of Human POMGnT1 (hPOMGnT1) by
zebrafish

(A) Immunohistochemical straining of zebrafish embryo (48 hpf) anti-
hPOMGnT! antibody; (B) Enzymatic assay of hPOMGnT]1.
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Fig. 5. High-throughput Screening System with Zebrafish Embryos

(A) Oosperm recovering system; (B) Fully automatic injection system; (C) Integrated bioimaging system.
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Fig. 6. Schematic Image of Screening of Combinatorial Library and Network Analysis by Zebrafish ‘‘Embryoarray’’
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