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BIOSYNTHESIS OF LEUCINE IN BAKERS' YEAST 

INTRODUCTION 

The elucidation of biosynthetic mechanisms of amino 

acids in microorganisms, has undergone extensive investi

gation by many workers during recent years. This is 

primarily due to the rapid development of isotopic tracer 

techniques, which have been proven to be invaluable tools 

in these studies and have made possible a type of experi

ment which would be otherwise impossible to perform. 

Many amino acids have been studied using this method 

thus permitting postulation of their biosynthetic 

mechanisms. However, these studies have not been pos

sible with certain other amino acids owing to difficultie$ 

or isolation in pure form from the respective micro

organisms, or to the inherent problems in their degra

dation studies. 

The biosynthesis of leucine has been briefly dis

cussed in the studies of Ehrensvard and co-workers (4, 

pp.501-509; 7, pp.93-108; and 5, pp.353-371) on the bio

synthesis of amino acids in three different species of 

micoorganisms . When Torulopsis utilis and ~~cgerichia 

coli were grown on a substrate of c13H c1400H as a sole
3

source of carbon, they found 50% and 70% respectively 
14of the C activity or the leucine molecule was located 

in the carboxyl group. Partial degradation however did 
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not allow further elucidation of the pattern of distribu

tion of isotope in the side chain of the amino acid, and 

hence no biosynthetic mechanism was proposed. Extending 

this study to the photosynthetic mi coorganism, Rhodospirillum. 

rubrum (4, pp.501-509) again over 70% of the cl4 activity 

in leucine was detected in the carboxyl group. However, in 

this case a more extensive degradation study indicated that 

the majority of the remaini ng radioactivity was located in 

the gamma and beta carbon atoms of leucine. From these 

experiments it was concluded that the carboxyl carbon 

atom of the leucine in these organisms was derived directly 

from the c1 of acetate, rather than via the pathway of 

secondary fixation of respiratory co •
2 

Abelson (1, pp.335-343) has carried out a series 

of experiments of a somewhat different nature, utilizing 

the technique of nsubstrate competition", when uniformly 
14labeled C -glucose was employed in competition with a 

series of unlabeled theoretical precursors. From the 

labeling level of amino acids a pathway was proposed tor 

leucine biosynthesis which calls for alpha-ketoisovalerate 

as a key intermediate in ~. coli. 

In this laboratory, leucine was isolated from the 

protein of the yeast, Saccharomyc~ cerevisiae, grown 

on pyruvate-2-c14 or acetate-1-c14 as the sole source 
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of carbon. The labeling pattern obtained from the 

complete degradat i on study of the leucine molecule has 

made it possible to propose a mechanism of bi osynthesis 

for this amino acid (12, pp.5574-5575). Recently, the 

proposed scheme was further tested by the comparison of 

t l1e labeling levels of valine and leucine isolated trom 

yeast grown on glucose-6-c14. 
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EXPERIMENTAL 

Cultural procedures. Use was made of yeast samples 

obtained in previous experiments (19, pp.645-653), in 

which, the test organism, paeoharomyces cerevisiae, was 

incubated through three preliminary stages of growth: 

(1) stock cultures were carried on malt-agar slants, 

(2) a loop of cells :f'rom the stock slant were grown 1n a 

50 ml. malt medium for 16 hours, (3) the 50 ml . culture 

was then used to inoculate a remaining 950 ml . of medium. 

After four hours the harvested cells were transferred into 

one liter of fresh salt medium and labeled substrate was 

introduced in the two following manners; (1) under an 

atmosphere of oxygen in a medium containing acetate-1-c14 

as the sole carbon source, (2) under an atmosphere of 

oxygen in a medium containing pyruvate-2-c14 as the only 

source of carbon. The specific radioactivity of each 

substrate was 1.87 x 106 cpm/m mole. 

After tour hours the labeled substrate was com

pletely utilized in the pyruvate experiment and 39~ in 

the acetate experiment. Then the yeast cells were har

vested, extracted with ether to remove the fat, and 

hydrolyzed with hydrochloric acid (9, pp.655-661) •. 

The recent preliminary study of yeast growth on 

glucose-6-c14 as the substrate, was made under similar 

growth conditions, but with a slight modification 
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of the amino acid isolation procedures. 

SeQar§tion Qt the gmino acids. IRA·400 and IR-4B 

(Rohm and Haas) ion exchange columns were used to isolate 

arginine, aspartic acid and glutamic acid (9, pp.655-661). 

Tyrosine, after dilution with non-isotopic tyrosine as a 

carrier, was removed :f'rom the effluent by precipitation 

at the isoelectric point (pH 6.o), after concentrating 

in vacuo. The hydrolysate, which now contained the 

remainder of the neutral amino acids, was taken up on a 

Dowex-50 resin column and separated chromatographically 

by elution with hydrochloric acid, according to the 

method or Stein and Moore (14, pp.l79-190). The frac

tions of the eluate containing pure leucine as identi

fied by paper chromatography, using sec-butanol-3% 

ammonia system (13, pp.502-505), were pooled and eva

porated to dryness repeatedly in YS£QQ• Complete 

removal of chloride ion was evidenced by a negative test 

toward an acidified silver nitrate solution. The 

residual amino acid was then dissolved in absolute al

cohol followed by the addition or absolute ether until 

cloudiness occ urred and then allowed to stand at -10°C. 

for the crystallization of leucine. The s pecific 

activity per milligram of amino acid was determined by 

di rect plating a milligram of the crystallized leucine. 

A direct plating or an aliquot of the total amino acid 
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sample redissolved in water was made and counted. From 

this it was possible to calculate the total amount of 

leucine, ·radioactively labeled, which was present, the 

accuracy having been shown to be f lO%. From the calcu

lated amount, the following dilutions were made with non
14labeled L--leucine as the carrier; (1) acetate-1- c

leucine sample, 10 fold. (2) pyruvate- 2- c14 1eucine 

sample, 50 fold . Dilutions were carried out by making 

a water solution of the cold carrier leucine and the 

radioactive leucine, then crystallization by evaporation 

in va,cuo. 

Degradat1Qn procedures . The degradation studies of 

this amino acid were carried out in the following manner; 

(1) combustion for the whole molecule. 

and Cro3 
(2) ninhydrin decarboxylation for the carboxyl group. 

5?' 4 3 2 1 ninhydrin
(CH ) 2CHCH2CH(NH2)COOH

3 and citrate 
butf'er 

(3} deamination with nitrous acid and oxidation of the 

hydroxy acid formed with chromic oxide and acetic acid 

to yield acetone (3, p.293), equivalent to carbons 4, 

5, and 5•. 
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CH COOH and3
Cro3 

(4) Hypoiodite oxidation of acetone to give iodoform; 

equivalent to carbons 5 and 5•. 

NaOI and 5 5' 
-----~ CHI3NaOH 

(5) Silver oxide oxidation of leucine to yield isovaleric 

acid (8, pp .769-788), followed by decarboxylation of the 

silver salt of the latter by means ot the Schmidt reaction 

(11, pp.l73-178) to produce 2-methyl-n-propylamine , equiva

lent to carbons 3, 4, 5, and 5', and co2 equivalent to 

carbon atom 2. Specific activity of carbon 3 was obtained 

by difference. 

5 5' 4 3 2 
(CH3} 

2
CHCH2COOAg 

(6) Hypochlorite oxidation of leucine to produce isovale~ 

aldehyde equivalent to carbons 2, 3, 4, 5, and 5' and C02 

equivalent to carbon 1 (5, p.360). 

NaOCl 5 5' 4 3 2 l 
---)_. (CH3) CHCH CHO -f- C022 2
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All samples were counted as Baco3 with a thin mica 

window Gieger counter and appropriate corrections were 

applied for dilutions, background and self-absorption. 

The deamination of leucine was carried out by dis

solving 400 mg. of leucine in 15 ml. N sulfuric acid and 

25 ml. of water. Sodium nitrite (1.3 gms,) in 15 ml. of 

water was added at a dropwise rate under the surface of 

the mixture with vigorous stirring by a magnetic stirrer 

for 45 minutes at 95°C. The resulting solution was then 

subjected to oxidation, the method being patterned after 

the procedure of Block and Bolling (3, p.293). The 

solution of tne hydroxy acid from the deamination step 

was then transferred into a 500 ml. ground glass joint 

flask, to whicn 15 ml. of glacial acetic acid and 20 ml. 

of 10% cnromic oxide solution had been added. The flask 

was sealed with a clamped stopper and placed in a boiling 

water bath tor three hours. Atter cooli ng to -10°C., the 

stopper was then replaced with a distilling head and eon

denser. The degradation product, acetone, was distilled 

ott into a receiver in an ice bath, the adapter tip 

being submerged in 5 ml •. of water in the receiver. A 

portion of the distillate was used in making the mercury

acetone complex (18, pp.455-493) for combustion. The 

remainder of the distillate was treated with 6 N sodium 

hydroxide to neutralize the acetic acid distilled from 
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the reaction mixture, and acetone was then converted to 

iodoform in the conventional manner. The recovered iodo

form was recrystallized from a methanol-water solution, 

dried and converted to co by wet combustion with the2 
modification of allowing the combustion to proceed for 

15 minutes at 0°C. before heating for ten minutes at the 

usual temperature. 

The silver oxide oxidation of leucine was performed 

according to the method of Herbst and Clarke (8, pp.769

788). After 400 mg. of leucine was dissolved in 50 ml. 

of water containing 2.5 gms. (dry weight) of suspended 

freshly prepared silver oxide, the mixture was refluxed 

for three hours, cooled, acidified with 2 ml. of concen

trated sulfuric acid in the cold and filtered to remove 

the insoluble material. The isovaleric acid was recovered 

by steam distillation of the combined filtrate and wash

ings followed by precipitation as its silver salt at a 

pH of 7-8 with dilute ammonium hydroxide in an excess 

silver nitrate solution. The silver isovalerate was 

washed with cold water, ethanol, ether and dried 1n 
vacuo. The yield was 30.0% based on the amount of 

leucine introduced. 

In the Schmidt decarboxylation of silver isova

lerate, using essentially the procedure of Phares (11, 

pp.l73-178), 104 mg . of silver isovalerate was placed 
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in an apparatus similar to the one described by Phares and 

1 ml . of 100% sulfuric acid added while maintaining the 

temperature at 1?°C. The silver isovalerate was com

pletely dissolved by wa~ming and shaking. The mixture 

was chilled prior to the addition of 50 mg. of sodium 

azide and then allowed to warm up again with constant 

shaking, ~til the azide was nearly dissolved. Then the 

temperature was gradually raised to 60-?00 c. uring a 

period of 30 minutes and held for 30 minutes, and finally 

swept for 10 minutes with co2 free air, trapping the co
2 

produced during the reaction in a sodium hydroxide 

scrubbing tower. 

With the leucine sample from acetate yeast, it was 

desirable to obtain the activity of the side chain as a 

unit. This was done by a procedure modified from 

Cutinelli n ll• (5, p.360). To 65 mg. of leucine dis-
o

solved in 10 ml. of water, cooled to 0 c. was added 0.65 

ml. of fresh commercial (Purex) sodium hypochlorite 

solution diluted to 10 ml. After allowing the solution 

to stand for ten minutes at 0°c., it was slowly added 

from a dropping funnel to a boiling solution of 600 mg. 

of KH Po4 in 50 ml. of water in a 250 ml . flask equipped
2

with a distilling head. The distillation was continued 

for 10-15 minutes and the distillate was collected in 

an ice cooled receiver containing 5 ml . of water. One 
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half of the distillate was treated with 2,4-dinitrophenyl 

hydrazine, f' .orming the hydrazone while the reaction mix

ture was being heated on a steam bath. The precipitate, 

the 2,4-dinitrophenyl hydrazone of isoveraldehyde, was 

filtered off and recrystallized from methanol. Wet 

combustion of this compoQnd in the usual manner gave 

carbons· 2, 3, 4, 5, and 5' as co2 • 



12 

RESULTS AND DISCUSSION 

The isotopic distribution patterns ot leueine 

samples, isolated from the acetate and pyruvate yeast, 

are given in Table I. 

TABLE I 

Radioactivity in the carbon sk$leton of leucine 
from yeast grown on acetate-l-cl4 and pyruvate-2-cl4 

Percentage of total 
activity in leucine carbon 

Specific
Substrate activity 4 2 1 

of leucine (~H~)2 CH dH2 CHNH2 COOH 

1\I!tate-1- 0.50 X 105 
c cpm/mM 0 0 0 0 100 

Pyr~xate- 2.89 X 105 
2-C cpm/mM 2 25 25 0 47 

From acetate-l-cl4 yeast, it was found that the 

labeling occurred exclusively in the carboxyl carbon atom 

of leucine as shown in Table I. This im~lies that carbon 

atoms 2, 3, 4, 5, and 5' of leucine were originated from 

the methyl carbon of acetate. While heavy, although not 

exclusive, carboxyl labeling was observed by Ehrensvard 

§1 al. (7, pp.93-108; and 5, pp.353-371) with~. coli 

and !• utilis, however it is reasonable to conclude that 

the carboxyl group of leucine bears a close relationship 

http:Pyr~xate-2.89
http:1\I!tate-1-0.50
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to the carboxyl carbon atom .of acetate. This is further 

supported by the fact that no incorporation of c14o2 by 

way of fixation or reversible carboxylation reactions was 

involved in the formation of the leucine carbon skeleton 

as shown by w. J. Davis (6, pp.37-38). 

From pyruvate-2-cl4 , the labeling of the leucine 

molecules occurred primarily in carbon atoms 1, 3, and 4. 

The factthat carbon atoms 2 1 5, and 5' of leucine con

tained no appreciable isotope thus can be taken as an 

indication that they could have been derived from the 

methyl carbon of pyruvate or acetate. The heavy labeling 

in carbon atom 1 is not surprising since pyruvate-2-c14 

is kn~n to give rise to acetate-1-c14 readily by oxida

tive decarboxylation. 

The significant and equal labeling in carbon atoms 

3 and 4 of this amino acid suggested that these carbon 

atoms are derived directly from the carbonyl carbon atom 

of pyruvate and distributed randomly between these two 

carbon atoms through an equilibration process with a 

symmetrical molecule. 

An exhaustive examination of the origin of the 

carbon skeletons of various amino acids in yeast as 

related to pyruvate and acetate (9, pp.655-661; 19, pp. 

645-653; 20, pp.663-667; 21, pp.683-688; and 22, pp. 

365-371), revealed a strong resemblance of carbon atoms 

1, 2, 3, and 4 of leucine with carbon atoms 5, 4, 3, and 
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2 of glutamic acid (21, pp.683-688). This is shown in 

figure 1. 

Leucine Origin of carbon atom Glutamic acid 

1 COOH --acetate carboxyl- 5 COOH 

2 CHNH
2 

--acetate methyl -- 4 CH2 
3 CH2 --pyruvate carbonyl 3 CH2 
4 CH --pyruvate carbonyl 2 CHNH2 
5 CH

3,. CH3 

1 COOH 

Figure 1 

Again, from the data shown in Table I, it is evident 

that carbon atoms 5 and 5' are derived from either acetate 

methyl or pyruvate methyl carbon atoms. It is reasonable 

to visualize the possible condensation of two methyl 

carbon atoms from two c or c units , onto the keto
2 3 

carbon of alpha-ketoglutarate followed by a triple decar.... 

boxylation process to form the basic carbon skeleton ot 

leucine as shown in figure 2. 

The condensation can be considered similar to the one 

between acetate and oxalacetic acid in citrate formation. 

The suggested shift of the hydroxyl group from carbon 4 

to carbon 2 ot the leucine precursor could involve re

versible dehydrations similar to that found in the. 

aconitase system. This scheme also accounts for the 
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failure to incorporate cl4o2 into leucine, since the only 

labeled carbon (alpha-carboxyl) in glutamic acid would be 

expected to be lost in the decarboxylation processes 

postulated. 

c-c or H2c-c--c 
c-c-c unit 1 

HOOCCH2cH2COCOOH ------)-• HOOCCH2cH2T-COOH 

OH 
c-c or 

C·C-C-unit 
) HOOCCH2cH2i cH3 )t 

(0) 
0 

OH 
l Isomerization 

-CO2 ) HOOCCH2CH21-cH3 (0) 
cn3 

H CH~ 1H3 3transamination I I 
HOOCCCH CHCH HOOCCCH CH

2 3 I 2 I 
NH2 CH3 

Figure 2 

When the labeling pattern of glutamic acid was used to 

calculate the theoretical isotopic distribution pattern 1n 

the leucine carbon skeleton, it can be seen in Table II, 

that it is in good agreement with the observed pattern 

of leucine from both pyruvate and acetate yeast. 
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TABLE II 

Radioactivity in the carbon skeletons of' !lutamic acid anO.A
leucine from yeast grown on pyruvate-2-cl and acetate-l...if 

Glutamic aeid Leucine 

Radioactivity 
Found '*Carbon Found Carbon Calcd .. cpm x 10

atom % atom 1ft /mM 

Pyruvate substrate 

1 COOH ,, 
.5 

083 
CH3 

0 
0 

1 
l 

0.,04 
o.-04 

2 CHNH2 17 4 CH 23 25 o.72 
3 CH2 
4 CH2 

19 

0 

3 

2 

CH2 
CHNH2 

26 

0 

25' 

0 

0.71 

o.o1 
5 COOH 39 1 COOH 51 4? 1.37 

Total 2.89 

Acetate substrate 

l COOH 34 $' OH3 · 0 0 
5 cH ·· 0 03 

2 CHNH2 0 4 OH 0 0 

3 CH2 0 3 OR2 0 0 

4 CH2 0 2 CHNH2 0 0 

5 COOH 64 1 COOH: 100 100 o.;o 
Total 0.50 

* Specific activity (total) is expressed as counts per
minute per millimole of' amino acid; the a-ctivities ot 
individual carbon atoms are counts per minute per
millimole o.f carbon. 
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Sinrethe time of publication of this scheme1 , in

formation obtained from Weinhouse by private communication 

(24) and later in the published version by Strassman et ale. 

(16, pp.303-304) indicated the failure o:f incorporation of 
14 ' C activity into the leucine methyl carbon atoms when 

acetate-2-c14 and non-labeled glucose were used as co

substrates to the wild yeast, !· utilis. Furthermore, 

with lactate-3-cl4 and non-labeled glucose as co-sutstra.tes, 

c14 activity was found .to be incorporated into carbon 

atoms 2, 5, and 5', while carbons 1, 3, and 4 remained 

unlabeled. Similar studies with lactate-2-cl4 and 

acetate-1-c14 revealed close resemblance in isotopic 

distribution patterns of leucines as compared to the 

present work. 

Earlier, Abelson (1, pp.335-343) and McQuillen and 

Roberts (10, pp.81-95) in their "substrate competition'' 

studies of the biosynthesis of amino acids in~· coli, 

have indicated the possibility of the valine keto-analog, 

alpha-ketoisovalerate, could have been one of the key 

intermediates in leucine formation. Evaluation of the 

merits of their findings was impossible or limited by 

the partial information given in their publication. 

1 Permission for publication was granted by the Oregon
State College graduate school, August 1954. 
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However, comparison of the isotope distribution patterns 

of valine and leucine derived from various cl4 labeled 

substrates has led Strassman to propose an alternate 

biosynthetic scheme (16, pp.303-304) in connection with 

Abelson's (1, pp.335-343) speculation as shown in figure 3. 

CH coSooA
3

yH2COOH 
0 + 

·Co A HOC-COOH -H 0 
S-cooa I 2 ,. 
CH(CH ) CH(CH )

3 2 3 2 

CHCOOH CH(OH)COOH
II H20 I -2H 
C-COOH )a CH(COOH)
I I 
CH(CH ) CH(GH3)23 2 

COCOOH COCOOH CH(NH2)COOH 
I -CO I NH22CHCOOH ~ CH2 ~ CH' 2I I I 
CH{CH ) CH(CH ) CH(CH )

3 2 3 2 3 2 

Figure 3 

Similar relationships have recently been reported 

by Abelson (2 9 pp.355-364) in continued "substrate 

competitiontt studies extending his speculations of amino 

acid biosynthesis to !• ut1lis and Neurospora ~~~· 
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A careful examination of these t wo speculative 

schemes for leucine biosynthesis reveals the following 

analysis: 

1. The isotopic distribution patterns o! leucine 

from various labeled substrates reported by Strassman ~ 

§1. (16, pp.303-304) are all in good agreement with the 

alpha-ketoglutarate scheme proposed in the present work, 

except for the labeling distribution from acetate-2-c14• 

In this instance, the majority of the c14 activity was 

detected in carbon atom 2 of leucine. The failure ot 

yeast to incorporate acetate methyl carbon atoms into 

its leucine methyl carbons in Strassman's experiment can 

be understood if one visualizes that a c unit related3 
to pyruvate or lactate or a c2 unit which was not in 

rapid equilibrium with acetate was involved. This is 

particularly true in view of the tact that non-labeled 

glucose was used as a co-substrate in these experiments 

and which will undoubtedly block the conversion of 

acetate into pyruvate or related c3 units. In contrast 

to the complete randomization of carbon atoms 3 and 4 

in leucine, valine carbon atoms 2 and 3 are unequally 

labeled in the aerobic pyruvate-2-cl4 yeast, (22, pp. 

365-371) which casts some doubts about the valine keto• 

analog being the precursor of carbon atoms 3, 4• 5, and 

5' of leucine, as called for by Strassman's scheme 

(16, pp.303-304). 



20 

2.. On the other hand, the isotop.ic distribution 

pattern obtained in the present work can also be explained 

by Strassman's scheme. 

In order to evaluate the merits of these two existing 

speculative pathways of leucine biosynthesis, in another 
14

exper1ment, . glucose~6-c was chosen as the sole carbon 

source to growing yeast. The selection of this substrate 

was derived from the following considerations: 

1,. Glucose is a normal carbon source, consequently, 

it should provide a true picture of carbon utilization 

without the complications of the involvement of non... 

obligatory substrates such as acetate. 
14 142. Glucose-6-C rather than glucose-1-G was 

selected as a result of recent studies by Wang ~1 sl· 

(23) which have indicated that in glucose catabolism in 

growing bakers' yeast, glucose is metabolized partially 

via the pentose cycle, whieh involves the preferential 

decarboxylation of carbon-1-c14 of glucose-1-c14 to 
14c o • Inasmuch as the catabolic pathway of carbon 6

2
of glucose is not affected by the variation in the 

biological pathways of the glucose molecule, the use of 

glucose-G...c14 should then eliminate possible complications 

introduced through the operation of the pentose cycle. 

If one can assume that a complete equilibration 

exists between the glucose carbon source and the amino 

http:isotop.ic
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acids, .one would then expect that a direct comparison ot 

specific activities of valine and leucine could be made 

from their expected isotopic distribution patterns, as 

shown in figure 4. 

Figure 4 

(1) Alpha-ketoisovalerate scheme. 
- ... ' 

I ' OH I ) 
* * 7/ lv,. * 
CH3COCOOH + CH3CHO --·~ CH3f CO•CH3 

COOH 
OH 
I * -2H 

~ Hr-CH(CH )3 2 
COOH 

Transamination 

OH 
* I*CH COOH ( CH3)2-CH-~HCOOH _-_co_.a...____..,.. 

CH2-COOH 

* * (CH ) -CH-CH -CO-COOH Transamination )3 2 2 . 

(2) Alpha-ketoglutarate scheme. 

*CH -co--c3
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)
(0) 

*CH -co--c* * * 3HOOC-CH -CH -CO-CH
2 2 3 

OH 
* L * HOOC-CH -CH --c-CH -n C02 

2 2 '* 3 
) 

CH
2-CO--C 

OH 

* '* * IsomerizationHOOC-CH -CH -C-CH 
2 2 t ~ 3 

CH3 
-2 H 

Transamination ) 

* * *HOOC-CH(NH2)-CH CH(CH )
2 3 2 

leucine 

The labeling pattern of valine is the same as in 

scheme 1. 

* Denotes cl4 labeling. 

In Strassman's alpha-ketoisovalerate scheme, the 

calculated ratio should be: 

Theoretical labeling 3 units of labeled 
level of leucine - carbon atoms • 1.50 
Theoretical labeling - ~units of labeled 
level or valine carbon atoms 
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With the alpha-ketoglutarate scheme the calculated 

ratio should be: 

Theoretical labeling 4 units of labeled 
level of leucine - carbon atoms 2 00 
Theoretical labeling - 2 units of labeled = · 
level of valine carbon atoms 

The specific activities of valine and leucine 

isolated from yeast grown on glucose-6-c14 are as 

follows: 

Specific activit: 
in cpm per m mole • 

Leucine 2.80 X 105 

Valine --------------- 1.25 x 105 

Specific activity ratio =2.80 x 105 =2.26 
1.24 X 10; 

The observed ratio is comparable with the calcu

lated ratio from the alpha-ketoglutarate scheme ot 

leucine biosynthesis, thus giving further support to 

this biosynthetic pathway of leucine. 

* Counted as BaCO in a gas flow Geiger counter with 
appropriate cor~ections applied fpr background and 
self-absorption. 
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SUMMARY 

The biosynthesis of leucine in bakers' yeast has 

been investigated by the use of acetate-1-c14 , pyruvate

2-c14 or glucose-6-c14 as sole substrates. 

A description is given for the isolation and de

gradation of the leucine samples, which allowed the 

establishment of the isotopic distribution patterns 

in the leucine molecules. The results indicate that 

the carboxyl carbon of acetate contributed exclusively 

to the carbonyl carbon of leucine. The carbonyl carbon 

of pyruvate was incorporated equally into carbons 3 

and 4 of leucine. 

Similarities in isotopic patterns between leucine 

and glutamic acid has led to a proposed scheme in which 

alpha-ketoglutarate 1s a key intermediate. 

The merits of this scheme and another possible 

biosynthetio pathway has been discussed. 
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