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SUMMARY 

[aH]Leucine and [aH]phenylalanine were injected intracerebrally into 8- and 18- 
day-old rats and, in addition, [SH]proline was injected into 8-day-old rats only. 
Neuronal perikarya were isolated from the cerebral cortex 15 min later and the rapidly 
labeled proteins recovered in the high-speed soluble supernatant fraction were analyzed 
by polyacrylamide disc gel electrophoresis. 

Using sodium dodecyl sulfate (SDS)-urea gels, significant differences were 
noted between the [aH]leucine and the [aH]phenylalanine-labeled proteins of the 8- 
day-old neuron, the former consisting largely of slow-moving, high molecular weight 
species, while the latter consisted of fast-moving, small molecular weight species. 
The pattern of the [aH]proline-labeled proteins conformed generally to that of [aH]- 
phenylalanine. 

The trend seen in the 8-day-old neurons was largely reversed in the 18-day-old 
neurons, demonstrating that the protein synthetic machinery of the cortical neuron 
undergoes qualitative, precursor-dependent adjustments during its development. 

Under the conditions of our experiments, no labeling of microtubule proteins 
was detected. Furthermore, no radioactivity migrating as microtubule protein was 
found in the vinblastine precipitate of the neuronal soluble proteins. 

Electrophoresis of a hypotonic extract of the neuronal soluble proteins reveal- 
ed a number of additional radioactive proteins, presumed to be nascent polypeptides 
caught in the lumen of the cisternae of the endoplasmic reticulum, while en route to 
extraperikaryal destinations. 

* Post-doctoral trainee. Present address: Division of Neuroscience, University of California at San 
Diego, La Jolla, Calif., U.S.A. 
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1 N T R O D U C T I O N  

Even though proteins account for about 40% of the adult brain weight 14, a 
proportion remaining practically unchanged in states of severe protein deficiency12, la, 
little is known about changes in protein quality during the ontogenetic development 
of the nerve cell. Recently, Grossfeld and Shooter 6 reported that in mouse brain the 
most pronounced rate of protein accumulation coincides with the highest frequency 
of compositional alterations in their structure in the early postnatal period, while we 
reported significant precursor- and age-dependent differences in in vivo rates of protein 
synthesis in the cerebral cortex of the rat 20. 

In the recent past our laboratory has addressed itself to the general question of 
the diversity of synthetic patterns among cerebral proteins during development by 
comparing (a) the time course of synthesis of nascent chains in vivo in immature nerve 
and glial cells7; (b) the ability of immature neuronal cell bodies to carry out protein 
synthesis in vitro under a number of different experimental conditionsg; (c) the in- 
corporation of [14C]phenylalanine into neuronal and glial proteins in vivo8, is as a 
function of early postnatal age; and (d) the selective inhibitory effects on cerebral pro- 
tein synthesis of the convulsant agent methionine sulfoximine 17. 

In the present study we compare the incorporation in vivo of different amino 
acids into a selected family of neuronal proteins, namely those which become labeled 
in 15 min following an intracerebral pulse of radioactive amino acid and which, in 
addition, are recovered in the high-speed soluble fraction of a differentially fraction- 
ated neuronal homogenate. 

METHODS A N D  MATERIALS 

Sprague-Dawley 8- and 18-day-old male rats were used. L-[U-14C]Phenylala - 
nine with a specific activity of > 350 mCi/mmole, L-[2,3-3H]proline with a specific 
activity of > 5 Ci/mmole, L-[aH]phenylalanine with a specific activity of 2-5 Ci/ 
mmole and L-[4,5-aH]leucine with a specific activity of 5 Ci/mmole were obtained 
from New England Nuclear Corporation (Boston, Mass.). Bovine serum albumin 
(BSA, fraction V) was obtained from Pentex Biochemicals (Kankakee, Ill.), polyvinyl- 
pyrrolidone (PVP; Plasdone C, average tool. wt.: 40,000) was purchased from GAF 
Corporation (Calvert City, Ky.), Ficoll was obtained from Pharmacia (Uppsala, 
Sweden), sucrose (special enzyme grade) was purchased from Mann Research Labora- 
tories (New York, N.Y.), 2,5-diphenyloxazole (PPO) and 1,4-bis-(5-phenyloxazolyl- 
2)-benzene (dimethyl POPOP) were obtained from Packard Instruments (Downers 
Grove, Ill.), Biosolv-3 was purchased from Beckman Company (Fullerton, Calif.), 
and vinbla~fine sulfate was obtained from Eli Lilly and Company (Indianapolis, Ind.). 
All other reagents were of the purest grade available. Millipore filters (GA-6, 0.45 #m 
pore size) were obtained from Gelman Instrument Company (Ann Arbor, Mich.). 
Nylon bolting cloth was purchased from Tobler, Ernst and Traber (Elmsford, N.Y.). 

Injecting procedure and isolation o f  neuronal perikarya 
Labeling of the neuronal soluble proteins in vivo was accomplished by a single 
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intracerebral injection to lightly anesthetized 8- and 18-day-old rats of 2.5 or 6.25 
#Ci, respectively, of L-[U-14C]phenylalanine, L-[4,5-SH]leucine, L-[2,3-aH]proline or 
L-[3H]phenylalanine. After 15 min the animals were killed by decapitation. The details 
of the procedures of isolation of neuronal perikarya 16 and of their subcellular frac- 
tionation in 0.25 M sucrose to obtain the fraction containing the soluble (non-sedi- 
mentable) proteins, of the measurement of radioactivity and of the determination of 
protein and RNA were reported previously 7,8,19. When required, a homogenate in 
0.25 M sucrose of whole brain cortex was fractionated alongside the neuronal peri- 
karya and the high-speed soluble fraction obtained by subjecting the post-mitochon- 
drial supernatant of both preparations to 104,000 × g for 60 rain was used for elec- 

trophoresis (see below). 

Polysomal profiles 
Neuronal perikarya from ten 8-day-old male rats 7,9 were isolated as two sep- 

arate pellets, one of which was homogenized in 0.25 M sucrose and the other in 5 
m M  Mg acetate, 20 mM Tris (pH 7.2) and 25 m M KC1 (medium TKM). The sub- 
cellular fractionation of the neuronal perikarya was carried out as previously reported 
7,8. Equal volumes of the nuclear and the microsomal fractions were layered on a 
35-60 ~ (w/v) linear sucrose gradient and were centrifuged for 14.5 h at 49,000 × g in 
the SW-41 rotor of the L2-50 Spinco ultracentrifuge. For collection of the gradients, 
the bottom of the centrifuge tube was pierced and the gradients pumped at a constant 
rate through a rectangular flow-cell (0.4 cm path length, Uvicord LKB Instrument) 
while being continuously monitored at 254 nm 19. Crystalline bovine serum albumin 
(50/zg) was added to each tube and the radioactivity in the effluent determined as 
previously describedT, s. 

Polyacrylamide gel electrophoresis 
Polyacrylamide gel electrophoresis of the neuronal and cortical soluble proteins 

was carried out at room temperature. Stock and working solutions were those rec- 
ommended by Davis 1. Three types of gel system were used: (a) the original gel system 
of Davis 1, (b) a modified system containing 8 M urea and 0.1 ~ sodium dodecyl sulfate 
(SDS) in the gel and 0.1 700 SDS in the buffer zl, and (c) as (b), but without SDS. Elec- 
trophoresis was conducted at a current varying from 2 mA/tube at the beginning to a 
maximum of 5 mA/tube during the course of the run. To allow for direct comparison 
between gels, closely similar amounts of radioactivity were placed on the gels in all 
cases*. When resorted to, staining was at least for 1 h in a 0.27oo (w/v) solution of 
Coomassie brilliant blue in methanol-glacial acetic acid-water (5:1:5, v/v) and 
destaining was accomplished by several changes of 7.5 ~ (v/v) acetic acid. The radio- 
active gels were sectioned after freezing them in a slurry of acetone-dry ice, with the 
aid of  a commercial gel slicer and the approximately 35 slices were placed in scintilla- 

* Since preliminary experiments indicated no detectable difference in the staining pattern of the neu- 
ronal soluble protein fraction at 8 and 18 days, our results are presented mainly in terms of differences 
in the radioactive patterns obtained under the different experimental conditions. Also, as shown in 
Fig. 6, the presence of bovine serum albuming. TM components interfered with the optimal interpreta- 
tion of the stained gels. 
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tion vials containing 1 ml of Biosolv-3. The capped vials were incubated at 55 °C for 
16-18 h whereupon 10 ml of  scintillation solvent7, 9 was added and the radioactivity 
determined as previously described7, 9. 

Vinblastine precipitation 
Vinblastine sulfate was added to the 104,000 × g supernatant to a final con- 

centration of 2 × 10 -3 M and, in most experiments, MgCI~ was then added to a final 
concentration of 2.5 raM. The solution was allowed to incubate at 2 4  °C for 30 min. 
After centrifuging at 27,000 × g for 15 min the supernatant was removed and the 
pellet resuspended and recentrifuged as above twice more. The final pellet was used 
for electrophoresis in gel system (b) 21. 

Preparation of microtubule protein 
Microtubule protein was prepared from rat brain cortex by the DEAE Sephadex 

batch-precipitation method of Weisenberg et al.25. 

RESULTS 

General remarks about the electrophoretic analysis of the radioactive proteins 
The radioactive polyacrylamide gel band patterns shown in Figs. 1-5 below are 

representative of the sum total of the results obtained in our study. We carried out 3 
separate experiments at each of the two ages using [3H]leucine and [ZH]phenylalanine 
and a single experiment using [3H]proline. In Figs. 1 and 3 the neuronal profiles 
(panels A, C, and E) and the whole cortex profiles (panels B, D and F) were obtained 
from high-speed soluble supernatants prepared in parallel from different groups of 
rats. In each experiment we ran a sample each of the neuronal and of the whole cortex 
supernatants in the 3 different electrophoretic systems described in Methods. In Figs. 
2 and 4 the same design was followed except that only the results of the runs using 
electrophoretic systems (a) and (b) (see Methods) are shown. In our experience there 
was very little run-to-run variation in the labeling profiles, since our conditions of 
injecting the animals, of cell and fraction isolation and of sample preparation were 
rigidly controlled from experiment to experiment. It should also be noted that, for 
simplicity, the upper left panel of Fig. 7 and panel C of Fig. 1 depict one and the same 

electrophoretic profile. 

Polyacrylamide gel electrophoresis of labeled neuronal and cortical soluble proteins 
The radioactive profiles of the [SH]leucine-labeled soluble proteins isolated from 

the neurons and the whole cortex of 8-day-old rats are shown in Fig. 1. Gel system (a) 
gave one large radioactive area (panels A and B) whereas gel system (b) revealed 7 
radioactive peaks in the neurons (panel C) and 3 radioactive peaks in the whole cortex 
(panel D) one of which was particularly highly labeled. The labeled neuronal proteins 
in system (b) were mostly high to medium molecular weight molecules whereas the 
labeled cortical materials were predominantly medium to low molecular weight 

molecules. 



A G E  EF F ECTS  O N  N E U R O N A L  P R O T E I N  SYNTHESIS  1 33 

3KH']- LEUCINE,  8 DAYS 

8 0 0  

TOO 

6 0 0  

5 0 0  

4 0 0  

30O 

ua 2 0 0  
u 
_~ J00 
(/1 

o. 1100 
0 

7OO 

600 

500 

400  

3OO 

200 

100 

A 

B 

? 

--, , ~ l ,  j i i , i i i i i 
6 IO 14 18 2 :) 26 

c 

- D  i !  i i  
i !  
i I  , I  

- 1 

6 I0 14 18 22 26 

GEL S L I C E  N U M B E R  

-F  

2 6 I0 14 18 22 26 

Fig. 1. Electrophoresis of neuronal and cortical soluble proteins. [aH]Leucine (2.5/zCi/rat) was in- 
jected intracerebrally into 8-day-old rats which were killed 15 min later. Neuronal cell bodies were 
isolated from the cerebral cortexT, 16 and the soluble fraction obtained by high-speed centrifugation 7 
was used for electrophoresis (see Methods). The neuronal profiles are shown in panels A, C and E. 
In A, the system of Davis 1 was used, in C the gel contained 0.1% SDS and 8 M urea 21 and the buffer 
0.1 ~ SDS, and in E the gel contained 8 Murea only. Panels B, D and F show the radioactivity profiles 
of the soluble cortical proteins run in the same gel systems. See text for operational details. The 
direction of electrophoresis was from left to right, II, Microtubule protein marker 25. 

The radioactive profiles of  the [aH]leucine-labeled neuronal and cortical soluble 
proteins of  18-day-old rats are shown in Fig. 2. Gel systems (a) and (b) gave about the 
same number of  radioactive peaks. The neuronal proteins were of  intermediate molec- 
ular weight (panel C) while the spectrum of  the cortical proteins (panel D) consisted 
of  low, medium and high molecular weight species, the former forming a highly label- 
ed migration front. 

Fig. 3 shows the radioactive profiles of  the [3H]phenylalanine-labeled neuronal 
and cortical soluble proteins isolated from 8-day-old rats. Five radioactive peaks were 
noted in gel system (b) (panels C and D). The high and medium molecular weight 
molecules were only moderately labeled in this system; conversely, the low molecular 
weight species were appreciably labeled, irrespective of  the gel system used. 

The radioactive profiles of  the [3H]phenylalanine-labeled soluble proteins of  the 
18-day-old rats (Fig. 4) show 4 radioactive neuronal peaks (panel C) and about 6 cor- 
tical peaks. Both profiles consisted o f  a mixture of  molecular weight species. 

The radioactive profiles of  the [3H]proline-labeled soluble proteins in 8-day-old 
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Fig. 2. Electrophoresis of neuronal and cortical soluble proteins. [3H]Leucine (6.25 #Ci/rat) was in- 
jected intracerebrally into 18-day-old animals which were killed 15 min later. The remainder of the 
procedure was as described in the legend to Fig. 1. Panels A and C refer to the radioactivity profiles 
of the neuronal proteins while panels B and D refer to the profiles of the cortical proteins. In panels 
A and B the gel system of Davis 1 was used and in panels C and D, gels containing 0.1 ~o SDS and 
8 M urea were used. l ,  Microtubule protein marker2L 
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Fig. 3. Electrophoresis of neuronal and cortical soluble proteins. [aH]Phenylalanine was injected into 
8-day-old rats. All other conditions were as described in the legend to Fig. 1. l ,  Microtubule protein 
marker 25. 
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Fig. 4. Electrophoresis of neuronal and cortical soluble proteins. [sH]Phenylalanine was injected into 
18-day-old rats. All other conditions were as described in the legend to Fig. 2. II, Microtubule protein 
marker 25. 

rats (Fig. 5) revealed a heterogeneous pattern in the neurons and in the whole cortex, 
the low molecular weight species being labeled preferentially. 

When gels containing 8 M urea and no SDS were used (system (c) see Methods), 
the electrophoretic patterns showed a larger number of radioactive peaks and a better 
resolution of radioactivity than in system (a) (Figs. 1 and 3, panels E and F), but fewer 
peaks and a generally poorer resolution than when system (b) was used. Of particular 
significance was the sharp peak in gel slice number 9 when [SH]phenylalanine and 8- 
day whole cortex supernatant were used (Fig. 3, panel F). 

Precipitation of the rapidly labeled soluble proteins with vinblastine 
Vinblastine sulfate was added to the neuronal high-speed soluble supernatant 

and the radioactivity recovered in the precipitate and in the supernatant obtained by 
centrifugation of the resulting suspension (see Methods) was determined. Protein 
assay revealed that only about 10-15 ~o of the proteins of the parent fraction were 
recovered in the vinblastine precipitate. Electrophoresis of the vinblastine precipitate 
in 8 M urea-SDS gels (system (b), see Methods) resulted in several protein bands, 
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Fig. 5. Electrophoresis of neuronal and cortical soluble proteins. [aH]Proline was injected into 
8-day-old rats. All other conditions were as described in the legend referring to panels A-D of Fig. 
1. II, Microtubule protein marker ~5. 

Fig. 6. Electrophoresis of vinblastine-precipitated neuronal proteins: stained gels. The gel in the 
middle (NV) is of the vinblastine precipitate of the neuronal high-speed soluble supernatant (see 
Methods); the gel to the right (MTP) is of authentic microtubule protein isolated from the cerebral 
cortex of 21-day-old rats 25 showing the characteristic double banding; and the gel to the left (BSA) is 
of fraction V bovine serum albumin. Note the absence of microtubule protein bands in gel NV. The 
direction of migration is from top to bottom. 
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T A B L E  I 

THE PRECIPITATION OF RADIOACTIVE NEURONAL SOLUBLE PROTEINS BY VINBLASTINE 

[14C]Phenylalanine was injected in exper iment  No.  1 and  [aH]leucine in exper iment  No.  2. 8-day-old 
an imals  were used,  The  dura t ion  o f  the  radioactive pulse was 15 min,  In  bo th  exper iments  the  precipi- 
ta t ion by vinblast ine was carried out  in the  presence o f  2 × 10 -3 M MgCl2. The  use  o f  different 
amino  acids in the  two exper iments  was purely for illustrative purposes  and  no  conclus ions  as to their  
relative efficiencies in synthesis  shou ld  be d rawn  f rom the different enr ichment  factor values. 

Specific radioactivity Enrichment factor * 
(disint./min/mg of  protein) 

Experiment No. 1 
104,000 × g supernatant 2,800 
Vinblastine precipitate 16,370 

Experiment No. 2 
104,000 x g supernatant 3,200 
Vinblastine precipitate 40,000 

5.85 

12.5 

* The enrichment factor refers to the ratio of the specific radioactivity of the vinblastine precipitate to 
that of the parent supernatant. 
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Fig. 7. Electrophoresis o f  vinblastine-precipitated neuronal proteins: radioactive gels. [aH]L~ucine or 
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Fig. 8. The effect of a hypotonic homogenization medium on the intracellular localization of the 
nascent radioactivity. 8-day-old rats were injected with [14C]phenylalanine (see Methods) and the 
neuronal cell bodies were isolated from the cerebral cortex la 15 rain later. Homogenates of the cell 
bodies in 0.25 M sucrose and in medium TKM (see Methods) were fractionated according to the 
centrifugation schedule described by Johnson and Sellinger 7 and the nuclear and microsomal frac- 
tions were isolated. Suspensions of the two fractions were subjected to centrifugation on a linear 
gradient (35-60 ~ ) o f  sucrose as described in Methods and the radioactivity in each effluent tube was 
determinedT,1L The bottom of the gradient is in tube 1. 

none o f  which appea red  to  co-migra te  with micro tubule  pro te in  s tandards ,  as indi- 

ca ted by the s ta ined gels shown in Fig. 6, a l though some appea red  to co-migra te  with 

some o f  the pro te in  componen t s  o f  bovine serum a lbumin  f ract ion V (see Mater ia ls )  

which is used, in conjunc t ion  with 10 m M  Ca 2+, in the p repa ra t ion  of  the neurona l  

pe r ika rya  16. The middle  gel of  Fig. 6 thus shows tha t  some of  the bovine serum albu-  

min componen t s  conta ined in the neuronal  high-speed soluble superna tan t  became 

ent ra ined  by the v inblas t ine-prec ip i ta ted  mater ia ls  or  were themselves prec ip i ta ted  

by vinblast ine,  thus  confirming the findings o f  Wi l son  et al.2L A semi-quant i ta t ive  

eva lua t ion  o f  the extent  o f  vinblast ine ac t ion  is p rov ided  by the results  shown in 

Table  I in which the specific rad ioac t iv i ty  o f  the neurona l  h igh-speed soluble super-  
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Fig. 9. Electrophoresis of the neuronal soluble proteins extracted by 0.25 M sucrose and medium 
TKM. [laC]Phenylalanine wasinjected intracerebrally into 8-day-old rats (see Methods) and the neuro- 
nal cell bodies isolated from the cerebral cortex 1B 15 min later. The high-speed soluble supernatant 
fraction obtained from homogenates prepared in 0.25 M sucrose and medium TKM (see Methods) 
was subjected to electrophoresis in SDS-urea gels (system b, Methods) to give the radioactivity 
profiles indicated. The direction of electrophoresis was from left to right. 

natant labeled, in two separate experiments, with [14C]phenylalanine and [aH]leucine, 
are compared to the specific radioactivities of  the respective vinblastine precipitates. 
In both experiments, the vinblastine precipitate concentrated the radioactivity. Yet, 
as indicated by the electrophoretic profiles shown in the lower panels of  Fig. 7, we 
were unable to identify microtubule protein among the radioactive materials pre- 
cipitated by vinblastine. 

Electrophoresis of the neuronal proteins extracted by a hypotonic medium 
The rapidly labeled neuronal soluble proteins isolated as a high-speed super- 

natant in 0.25 M sucrose were compared to an operationally different class of  proteins 
obtained by extraction of the neuronal cell bodies in medium T K M  (see Methods). 
Fig. 8 shows that the extraction in this medium did not cause the release of  any of  the 
polysome-bound radioactivity into the high-speed soluble supernatant (Fig. 8, lower 
panel, sucrose) but that, instead, it caused the shift of  the polysomes into the nuclear 
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fraction (Fig. 8, upper panel TKM). This finding was confirmed by parallel determina- 
tions of the amounts of RNA among the subcellular fractions isolated in the TKM and 
the sucrose media. Electrophoresis of the proteins extracted in the TKM medium in 
gel system (b) (see Methods) revealed higher levels of radioactivity and a more quali- 
tative diversity of labeled species than was found in the sucrose extracts (Fig. 9), sug- 
gesting that the TKM medium extracted labeled materials from within the cisternal 
lumen of the endoplasmic reticulurn membranes aS. 

DISCUSSION 

The present results document the age- and precursor-dependent synthesis of 
different rapidly labeled, soluble proteins by the neuronal cell bodies of the cerebral 
cortex of 8- and 18-day-old rats. The proteins labeled by [3H]phenylalanine, [3H]- 
leucine and [3H]proline disclosed significant age-dependent differences in their elec- 
trophoretic migration patterns. We have shown elsewhere that the intensity of the 
labeling of these and of particulate neuronal proteins varies both as a function of age 
and precursor, both in vivo 8 and in vitro (Sellinger and Ohlsson, unpublished observa- 
tion). The present findings extend the observations of Grossfeld and Shooter 6 who 
reported significant qualitative differences between the proteins extracted from the 
brain of the mouse, pre- and early postnatally. Inspection of the electrophoretic profile 
obtained from the neurons of the 8-day-old rats (Fig. 1, panel C) reveals that while 
the incorporation of [SH]leucine proceeded mainly into high to medium molecular 
weight materials that of [3H]phenylalanine (Fig. 3, panel C) was preferentially directed 
toward the synthesis of fast-moving, low molecular weight molecules. The electro- 
phoretic profiles of the 18-day-old rats reflected changing precursor dependencies, for 
the leucine pattern shifted toward the synthesis of low to medium molecular weight 
species (Fig. 2, panel C), while the phenylalanine pattern remained the same as that 
of the 8-day-old neurons (Fig. 4, panel C). The incorporation of [3H]proline (Fig. 5) 
conformed, in general, to that of [3H]phenylalanine (Fig. 3), with the important differ- 
ence that there was no fast-migrating, highly radioactive, low molecular weight com- 
ponent. Previously, Friedman and Wenger 4 noted significant qualitative differences 
among the cerebral proteins of young and adult chicks and, more recently, these 
workers reported an accumulation of an organ-specific 'adult type' protein in the 
chick brain during the first 12 days of embryonic development 5. Studies by Warecka ~3, 
24 and her colleagues have also shown the sequential appearance, in the fetal human 
brain, of proteins 'in relation to the occurrence of various histological tissue compo- 
nents in the brain'. Thus, a 'brain-specific glycoprotein could be identified in fetal 
brains of the age of approximately 24-28 weeks and in all brains above this age'. In a 
related study, Piatigorsky et al. 1° observed specific changes in the electrophoretic 
pattern of newly synthesized proteins in the lens epithelial cells both as a function of 
cultivation time in vitro as well as in vivo and these workers suggested that their find- 
ing represented evidence that the quantitative 'proportion of polypeptides synthesized' 
changes as a function of age. 

In agreement with the findings of Grossfeld and Shooter 6 who found that hypo- 
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tonic media extracted more protein from mouse brain than 0.25 M sucrose, we also 
found that the sucrose-free TKM medium extracted more radioactive neuronal 
protein than did 0.25 M sucrose alone (Fig. 9). Presumably, the hypotonic neuronal 
extract contained newly synthesized radioactive materials caught in the lumen of  the 
cisternae of the endoplasmic reticulum while en route to extraperikaryal destinations 15. 

In an attempt to characterize the rapidly labeled neuronal soluble proteins, we 
added vinblastine sulfate to their 104,000 × g high-speed soluble supernatant. Since 
the electrophoretic analysis of the composition of the neuronal vinblastine precipitate 
failed to identify microtubule protein (Fig. 7), we conclude that this protein does not 
become labeled in the cerebral cortex of the 8-day-old rat within 15 min of the admin- 
istration of an intracerebral pulse of either [14C]phenylalanine or [3H]leucine. In view 
of the recent report 11 that the amount of  microtubule protein in the cerebral cortex 
(of the rabbit) actually decreases during the first postnatal week, it is conceivable that 
we might have detected radioactivity in this protein, had we used younger animals. At 
any rate, the present results are in support of the observation of Dutton and Barondes e 
and of  Feit et al. 3 who noted different time-courses of microtubule synthesis in the 
brains of  growing and adult rats and they also provide confirmatory evidence for the 
lack of specificity of  vinblastine as an exclusive precipitant of microtubule protein. 
Indeed, as shown by Wilson et al. 27 and as illustrated graphically in Fig. 6, vinblastine 
effectively precipitated some components of commercial fraction V bovine serum 
albumin. 

In summary, the present findings document the rapidly changing precursor- 
dependent adjustments of  the protein synthetic machinery in the developing cortical 
neuron. We believe that a rather precise knowledge of the modalities governing these 
adjustments is necessary for the understanding of the mechanisms which mediate the 
integration of  the biochemical processes of the neuron with its specific functions. In 
our estimation the importance of the precursor-age synchrony as a determinant of 
ordered neuronal development has been largely overlooked22, 26. 
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