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Genetically Engineered Animal as a Tool to Study
Mechanisms of Morphogenesis

Takahiko YOKOYAMA
Department of Anatomy and Developmental Biology,
Tokyo Women’s Medical College

Though left and right of our body have symmetrical outlook, almost all inside organs are
asymmetrically arranged such that the dextral looping of the heart in vertebrate development,
variations in the number of lung lobes on the two sides in mammals and the direction of the gut
rotation. Determination of right and left has been proved to be genetically controlled. Genetic
mutants which affect the left-right asymmetry have a tremendous value to elucidate the left-right
formation.

Advancement of molecular biology and embryo handling have made it possible to produce
genetically engineered animals. By random mutagenesis using microinjection of the tyrosinase
minigene into mouse one cell stage embryos, we created a new situs inversus (izv) mutation. The
inv homozygous mice for the transgene (inv/inv) showed nearly 1009 reversal of left-right
polarity. Previously reported iv/iv mutant reverses left-right polarity approximately 50%. No
more than 509% of experimentally manipulated amphibian and mouse embryos produces situs
inversus phenotype. Based on consistent reversal of left-right asymmetry in our new situs
inversus mutation, we proposed the possible existence of a default or pre-existent pathway for
left-right asymmetry.

The 7nv locus has been found on mouse chromosome 4, determined by linkage analysis and
FISH (fluorescein in situ hybridization) study. The approach to isolate the gene was discussed.
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ARECBATIE, IO LD REREIEEHE D
D7 DB TFREEBYRED L S ICFHEh
TWBEPIZDWT, B2 O, Bk
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Integration of foreign DNA
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~ Endogeneous gene

S s I
Foreign DNA Endogeneous gene

(B) Insertional mutation
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Endogeneous gene

{  EmeeammRy

Foreign DNA
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Mol FIT, BRIZLUTOX S R{RE %28
Lz (7).
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Situs Inversus

5 embryonic turning DERK
HD X3V ITEFERID embryonic turning #7579, [
BEAMZ, EroREFRCEHED KEERL, 20k
&, vitelline vessel IZFRFOERNCNIET 5, £D/S
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ni, mASIEEL VBN u—7p3.2H,
p2.3H ZHVEEBTIC LD v 7 A F 4 BRE
KEWH s eBRES NI, &5, FISH
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Situs inversus Normal situs

6 ReAE9.5H~ Y ARRIR
EDRRF inv TEIE (situs inversus)., HSOFIZE4ER (normal situs), k<G
VRIS vitelline vessel 29, (CCER7 L D 35[H)

Morphological right Morphological right

. ( P :

Morphogen gradient

: Rt
v v
Morphological left Morphological left
Normal inv/inv
7 EAFENTHER O
I EH.,

5 inv BIEFOBRENHEE LIDRE, KWEBRIIFEREREF (morphogen gradi-
ent) DA, ZHBEVIRE T, EKNE (morphological right) % 7213 /&
(morphological left) WK E NS (MTRENTEBLELTWS), wmv/ine TIXZ

DA HEET 5,
BB, L 77—, P1l77y—Y B LU ZLT, INODEEHLIDZ IV e bTwE

YAC (yeast artificial chromosome) % Fv> T fi# > 7% ¢cDNA selection & W7z k% A
LR, BEFREER D 2 2 0¥ 5ho Tz, T, BEEHEEEA DTSN,
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HEd e br/oAa7ayz 7 hOEREHICEA
TW3, Zho®2ieddy, M8EH LN
TEDThH» 5. M8 DOKBRDKREID X 5 BT
FbohiE, ZOEEFICELIZEREY 2 1E
BITE 5, 27, BLHNEEREEIERH I NI,
ZOERDER L B 5 BETFERET 5 2 £ 030
BEThH 5,

SEZRRT o T2 h, BENRE 2REOKR
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