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ABSTRACT

A highly active in vitro protein synthesizing
system hes been obteined from the cerchrum, cerevel-
lam, and optic labes of chick trzin,  The past-mito~
chondrial supernatant of ench region wos used for
in vitra protein synthesis alter Scphadex G-25
chromatography and wos found to be most active whon
incubsted ot 379, Optimum conditions Tor the three
regions of chick brain were similar and are as {ol-
lows: 8.5 oM Mg**, 120 mM k%, pH 7.3 (ot 37°0), 3
mM ATP, 0.75 M GTP, &nd a mixture of Leamino scids
containing 20 pM of each amine acid. It was Tound
that ammonium end rubidium ions could substitute for
¥ while high cancentrations of lithiom and sodium
ions could not. Under eptimum conditicns, Lhe lovel
of incorporation by the cerebellum or optic lohes
was consistently 20 tp 40% less than the cerebrum.

LNTRODUCTION

In recent years interest in the biochemical study of the hrain has
mushroomed.  One biociemice! process often studied is protein synthesis.
The brain iz a rother unique tissue in that ite devcloprent and maturstion
occur to 2 significant extent before birth; therefore, it is often impor—
tant teo atudy the brain during embryonic developwent. All studies on in
vitro protein synthesis in brain tissue have been limited to mammulian
systems such as rats {Campbell, 1946: Clonet, 19t Campagnont, 1967;
Mahler, 1968; Zomzely, 19663 Zomzely-Neurath, 1972), mice (lerncr, 1970),
and rabbite (Stenzel, J%66). Embryonic studies in these systems are
difficult and often extrcmely limited. The chick provides » unicue sys—
tew where embryonic brain tissue can be ecesily obtained at various stages
of development and manipulated. This report describes the first chorac-
terization of an in vitro protein synthesis system {rom chick hrein and a
comparison of protein synthetic activities of different regions of the
chick hrein.
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the cerebrum from embryoenic chick brain. incorporatien by the three regions
The incerporation of radicsctive valine of ehick brain. The incorporation
intn seid insuluble material was deter— of radicactive valine intg acid in-
rined as described in the methods sec- soluble materinl was determined as
tion at 25°0 (#), 3790 (0), 41°C (M ), deseribed in the methods section
znd 47%C ( A ) at the verious times for the cerebrur (0); cerebellum
of jncubption. Tach point represents {@); and the optic lobes (#) at
the averare of the duplicate zamples. the indicated ceoncentrations of

MgCl,. Each point represents the
average ol three separate experi-
ments.

activities. Thie difference was most apparent at the optimum Mg++ concen—
tration. The ip vitro smino aeid incerperation by the cerebrum was 1.5

fold greater thon the cerebellur or optic lobes. Ko significant difference
wis seen in the incorpuration activities of the cerebellum and optic lobes.

These differences will be scen in all following experiments reported herein.

Fig. 3 shows that the in vitre protein synthetic setivity of chick
brain was greatly affected by the KU concentration. For maximum activity
all three regions of the chick brain required a K' concentration of 120 mM.
Higher concentrations were ijnhibitory, especially to the cerebrum, until at
a2 concentration of 225 oM, there was little difference in the in vitre

protein synthetic sctivities of the three regions of the chick brain.




4 T FIG., 3 == Effect of KT cancen—
tration on the in vitro aminn
700} /9 ] acid imcorporation by chick
o brain. kn all cases the pH
of the [inal resction mixture
//’ was 7.3 at 3790, which was
b obtained by addition of KOH.
f//‘ \\_ The various levels of K
500} o, ] were obtained by verying the
:\\ level of KC1 in the reaction
\0 mixture. Incorpuration of
3 ] radicoctive valine into acid
inseluble materiol was deter—
I rined as described in the
3001 4 methods scotion for the
carebrum (0}; cerebellum (@)
znd optic lobes (®). Each
- - nint represents the averzge
o 100 200 EF threepseparﬁte exporimants.
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1t was of interest to determine what elffect other monovelent cations
had on in vitro protein synthesis by chick brain. Table ! shows the effect
of substitution of K'Y by ammonium {NH4'), sodium (Ka+), Yithium (Li*), and
rubidium {Rb') jons. Concentrations of 50 mM or ¢3 nM of the different
monovalent cations were added to reasction mixtures contsining XV ot o
concentraticn of 70 mM or 27 mM respectively. With these combinations,
the finsl concentration of monovalent cations wesz 120 mM.  Cowparing the
amine acid incorporation obtained with 70 mM K in the presence and absence
of the various monovalent cations at 50 wM indicated that these ioms could
replace the k' requirement for in vitro protein synthesis by all three
regiong of the chick brain. When higher concentrations {93 mM} of the
cotions were added, neither Na¥ nor Li* could completely replace KT
In fact the addition of 93 mM Nat was slightly inhibitory in the cerebrum
and optic lobes when comparcd to control where no ion wes added. rRbY znd
NH4+ ions at 93 mM were found to cowmpletely replace KT, In the cerchrum
substitution of 50 or 293 mM NH4+ stimulated protein synthesis 8-14%, while
NH,* had no stimulatory effect on awmino acid incorporation Sy the cerehellum
or optiec lobes. Although the stimulation of in vitro amino zcid incorporation
in the cerebrum by NH,* was slight, it was consistently cheerved at all con-
centrations tested. imilar studies with rat brain have shown that NH4+ ions
can completely substitute for K" ione (Mahler, 1968) cnd increasze amino
2cid incorporastion 50% (Campagnoni, 1967). On the other hand substitution
of K' ions by Ma™ ions has been shown to decreaze in vitro protein synthesis
by rat brain or rabbit cerebral cortex (Compagneni, 1967; Zomzely-Neursth,
19723.




TASLE 1. THE EFFECT OF SONIUM, AMMONIUM, LITHILM, AND
RUDIDILM ICNE O I[N VITRG AMTNG ACTD
INCORPORATINN BY THE CHTCK 3RAIN
Tuns added Percent incorporafion
cerebrum ceraballun ontic lohes
50 mM 91 M =0 omM 02 M 50 M 03 mM
No addition Bl.9 &2, 4 25,6 50L8 A5.8 030
100 100 1040 HL 1o 101
ke Q8.7 55.8 8.7 6B.8 0.3 A6, 4
Z:&+ 113.7 108.2 104.3 100.4 45.3 94,2
106.3 TH.0 I.: BELT 92,7 fAb.0
04,6 G1.7 G4.3 9.7 a3, 1 03,9

Tifty o or 92 mM of the various monovalent cotions was odded to s resction mixture containing
70 oM or 27 mM X*. Thiz resulte in a total concentration of monovalent cations of 120 oM {optimum
concentraticn) except where noe wenovalent cation other than X" wes added. In this case the concen-
tration of monovzlent cotions was that of the K'Y, 70 ar 27 wM. The incorporsition of radioactive
veline into acid insoluble woterial wos determined #s described in the methods =cetion.  The
ineerporation wis expressed as the percent of that obtained in the presence of 120 oM kY. Euch
value reprezents the average of twe separate cxperiments.












the rabhit reticulocyte system when heme is present and in vitro dinitiation
of protein synthesis occurs.

fne of the most interesting findings from this study was that different
regions of the chick brain differ with respect to in vitro protein synthezis.
For example, the prekcnce of ammonium iens stimulale in vitro protein syn~
thesis by the cerebrum 10-15% while no efflect is apparent in the cerebellum
vr optic lobes. A higher rato of in vitro initiation by the PMS system from
cerehrum might partially account for its higher protein synthetic activity.
Studies are currently underway to determine why the in vitro protein synthetic
activity of the three regions of the chick brain differ.
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