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Some properties of Bufo bufo tyrosinase during development
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Summary. Tyrosinase expression during Bufo bufo development has been investigated. Until stage 19, only 1 electrophoret-
ic band is detectable, but at a later stage (25) 3 bands appear. The K, for L-3,4-dihydroxyphenylalanine (L-dopa) was also

determined.

Vertebrate tyrosinase (EC 1.14.18.1) is expressed in some
neural crest derivatives; melanocytes and mosaic pigment
cells such as erythrophores, melanophores and iridophores,
which, according to Bagnara et al?, originate from a
common stem cell. Transdetermmatlon of some other
neural crest derivatives, such as autonomic nervous system
cclls and chromaffin cells may result in tyrosinase expres-
sion**, The compartmentation of this enzyme within mela-
nosomes of the specialized melanogenic cells may assume a
role in the regulation of L-tyrosine and L-dopa partition
between melanogenesis and catecholaminosynthesis®>.

During amphibian development tyrosinase is expressed
after neural induction, when a new synthesis of enzyme
occurs®; information is available about enzyme propertles
and isozyme pattern in Rana pipiens skin®’, The aim of the
present work is to provide information about some kinetic

properties of embryo tyrosinase, and the disc-gel electro-
phoresis pattern of the enzyme extracted from Bufo bufo
embryo melanosomes during development.

Experimental. 50 ml of Bufo bufo embryos, from the same
ovoposition which occurred in the laboratory, at the stages
8 and 25 of development®, were washed thrice with 0.5 M
sucrose, resuspended- with 30 ml of the same medium and
homogenized by hand with a Potter homogenizer by 4
pestle strokes. The homogenate was centrifuged for 5 min
at 650x g, and the supernatant was collected and recentri-
fuged as above; 2 volumes of this supernatant were layered
on a sucrose discontinuous density gradient consisting of
1.8 M sucrose (1 vol.) and 1.4 M sucrose (1 vol.), and
centrifuged for 120 min at 73,000 g. Premelanosomes
were recovered at the bottom of the tube, as ascertained by
electron microscopy and tyrosinase detection (figs 1A and

Figure 1. Electron micrographs
of negatively stained Bufo bufo
embryo melanosomes. 4 Preme-
lanosomes  from  stage 8.
% 20,000. B Late melanosomes
from stage 14. x 12,750.
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2A). Different methods® were employed to prepare mela-
nized ‘late’ melanosomes (fig. 1B) from the stages 3, 6, 9,
12, 14 and 19. The negatively stained melanosome prepara-
tions for the electron microscopy were prepared as pre-
viously described’. Tyrosinase was extracted from melano-
somes by resuspending the melanosomal pellet with 0.10 M
sodium phosphate buffer, pH 7.0, containing 1% of sodium
deoxycholate, and stirring for 60 min at 4 °C. The solubi-
lized melanosome suspension was centrifuged for 60 min at
110,000 x g with a Spinco-Beckman L2-65B centrifuge. The
supernatant was used for tyrosinase investigation. Tyrosi-
nase activity was spectrophotometrically measured accord-
ing to Pomerantz and Peh-Chen Li'%; under our conditions
of assay the detection limit for tyrosinase activity was
2.7 uU.

Tyrosinase polyacrylamide disc-gel electrophoresis detec-
tion was carried out as previously described®!!. Controls for
tyrosinase activity were performed by the addition of
phenylthiourea (PTU) to the reaction mixtures (0.1 M final
concentration). Proteins were determined by the biuret
reaction according to King'?. Reagents were purchased
from Sigma and Boehringer.

Results and discussion. Both electron microscope (fig. 1)
and disc-gel electrophoresis (fig. 2A) showed that our
preparations consisted mainly of melanosomes, since tyro-
sinase was extracted from these organelles. As judged by
the intensity of pigmentation, the preparation in figure 1A
(from stages 8 and 25), is enriched with premelanosomes.
For comparison, the preparation in figure 1B obtained by a
different method’, is enriched with late melanosomes.
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Figure 2. 4 Disc-gel electrophoresis pattern of tyrosinase from Bufo
bufo embryos at various stages of development, as indicated in
Experimental: a (stages 3-19) and b (stage 25) Coomassie staining;
¢ (stages 3-19) and d (stage 25) L-dopa staining. B Double
reciprocal plot of whole tyrosinase activity from the stage 25
premelanosomes. The K,-value is indicated. The curve was calcu-
lated by the least-squares method.
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The melanosomes prepared by either method express the

same electrophoretic pattern of tyrosinase at each stage

tested (fig. 2A), except at stage 25, when 3 bands appear.

Spectrophotometrically, tyrosinase activity was detectable

only starting from stage 19. This agrees with the findings in
Rana pipiens’ where new tyrosinase is synthesized at the tail -
bud stage; however, in our experiments tyrosinase was
electrophoretically detectable at stages of development
previous to stage 19. This may be due to the extraction
from concentrated melanosomes.

The absence of a spectrophotometrically detectable tyrosi-
nase activity in Bufo bufo embryos prior to stage 19, when
the existence of the protein can be shown by electrophore-
sis, shows that the protein, possibly of maternal origin, is
either inactivated or must be processed by a post-transla-

tional control system. The findings of Benson and Triplett®

support the view that before neurulation no enzyme activity
is detectable and no new enzyme is synthesized. Our
findings also are in agreement with this point of view,

because as the tyrosinase reaction proceeds the enzyme

loses its activity due to the binding with reaction prod-

ucts!®!! and no difference in enzyme activity appears to

exist between melanosome populations (pre- and late). In

fact, premelanosomes from the stage 8 and late melano-

somes from the stages 3, 6, 9, 12, 14 show no spectropho-

tometrically detectable activity but the same electrophoretic
tyrosinase band; starting from stage 19 enzyme activity
from late melanosomes dramatically increases but the

electrophoretic band of tyrosinase is the same as in pre-

vious stages.

On the other hand, the appearance of novel tyrosinase

bands occurring at stage 25 may be due either to the

expression of a different tyrosinase gene or genes, or to the

processing of the protein expressed at stage 19.

In figure 2A the R-values of the tyrosinase bands are

indicated. Some melanized material does not enter the gels;

this material may be inactivated tyrosinase, according to

previous findings with mushroom tyrosinase!'!.

The K, of whole tyrosinase from stage 25 is 3.83 x 1074 M,

as calculated by the double reciprocal plot (figure 2B); this

value is in the range of vertebrate tyrosinases'’.

In conclusion, during Bufo bufo development tyrosinase is

electrophoretically detectable from stage 3 to stage 25, but

only after stage 14 is it detectable using the spectropho-

tometer; at stage 25 new isozymes appear. Whether new

tyrosinase genes are expressed and/or a post-translational

control is responsible for the increase of activity and for the

change of the isozyme pattern is a matter for future work.
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