
Vol. 66, No. 3, 1975 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

EFFECTS OF BIOTII'J DEPLETO~J or4 NOUSE LEUKEPIIC CELLS m CULTURE 

Krystyna Pierikowslta and Jadwiga Koziorovrska 

Institute for Drug Research and Control 
00-725 Ua rsaw, Poland, ChcZmslta 30-34. 

Received August 8,1975 

surww. In this investigation it was denonsrrated that in 
mouse lculrenic L 517SY cells qrown in virro biotin deficiency 
resulted in the impairment of -the growth rate and was manifes- 
ted by a decreased content of L-aspartic acid. In cel.ls devoid 
of biotin chronosonal disturbances were observed. 

T;lc study of Sani’ord and al. (1) identified biotin for the 

first tine as a vitamin required for maximal ct-oath and survi- 

val of L mouse fibroblasts. These results were confirmed by 

others(2,3) however interrelationships between biotin deficien- 

cy and other cell components have not been established so far. 

Contrary to the results obtained on L cells, from the study 

of KerBnen it seems to be evident that HcLa cells respond to 

biotin depletion by enhancement of the growth rate and by 

acquired capability to synthesize .<he vitamin (4) . 

Studies rcpor.tcci here \yere performed to estimate the effect 

of biotin depletion on the growth rate of L 517SY mouse leukc- 

nit cells and to test whether these cells acquire capability 

to synthesize biotin. Since one cffcct of biotin deficiency in 

nicro-organisms is a decreased synthesis o-f aspartate (2) pre- 

sent studies were e;;tonded to establish whether in L 517SY 

cells biotin depletion results in the decrease in the content 

of L-aspartic acid. kdditionnaly chromosome analysis was made 

to evaluate the possible occurrence of chromosome aberrations 

in the cells grown in the medium conpletely devoid of biotin 

by addition of avidin. 
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PiATERIAL AND METHODS 

L S17CY cells rdet-e maintained in growth in culture in Fi- 
ciiercs medium (6) containing 2 5; serum and passaged by dilution 
every 96 hours. To delineate the nutritional requirement of 
L 517BY cells for biotin the cells wet-e grown in modification 
of Fischcr*s medium lacking biotin or in the medium lacking 
biotin and supplied witi) avidin (Sigma) to the Final medium 
concentration of 0.02 ug/nl. As estimated by microbiological 
method this amount of avidin exceeded twice the amount necessa- 
ry to inactivate the vitamin present 
Of’O.12 Ug/lOO till) . 

in the serum (an average 
The size of viable cell population at 

different time intervals after seeding was determined by trypan 
blue exclusion method. Tilree parallel cultures were used for 
each determination. 
cxperimcnts (ca. 

The starting inoculum was identical in all 
2 x 104 cells/ml) . Samples of cells grcikving 

in Fischer*s media and in avidin-containing nedia were harvos- 
ted for chromosome analysis at various passages. After ceniri- 
fuging the cells were suspcndcd in h potonic solution(0.1 5;; 
sodium citrate) for 20 minutes at 8 37 C. Tiloy rvere then centri- 
fuged and fixed in 3:1 methanol-acetic acid fixative. After 
two changes of fixative, the suspension VJEIS kept for 43 hOUrs 

at - 2O’C. One drop of cell suspension was placed on a cold 
slide, dried and stained with Giemsa. 

Biotin and L-aspartic acid were estimated microbiologically 
by means of tile netilods described by Barton-Wright (7) . For 
one determination cells from lo-20 parallel cultures grown in 
the above indicated media were pooled and washed with 0.35 I$ 
NaCl. After hydrolysis with 4 N l-1250, for 2 hours at 120°C bio- 
tin v,as determined with L-arabinosus’17-6 ATCC 8014 as test 
organism. For L-aspartic acid assays cells vdet-c hydrolyzed with 
6 N tiC1 for 4 hours at 120°C. L mesenteroides P 60 VJaS used 
as test organism. D (+) biotin (BDI-I) and L-aspartic acid Cal- 
biochcm were used for standard preparations. Nephelometric 
readings were made on a Coleman spectrophotomcter model 14 at 
600 my. Each sample was assayed at three or four levels in dup- 
licate. 

Protein content PJaS estimated according to LOVJTy, Rosebrough 
Farr and Randall (8) and the standard curve Ras prepared with 
human serum albumin. 

RESULTS AND DISCUSSION 

The effect of biotin depletion upon the growth of L 517BY 

cells was estimated by comparison of cell numbers in cultures 

grown and passaged in complete Fischer*s medium, in modifica- 

tion of the Fischer*s medium lacking biotin and in the latter 

medium containing avidin. As can be seen from the growth 

curves presented in Fig. 1 the impairment of the growth rate 

of cells passaged in the medium lacking biotin did occur as 

early as the second passage level. This effect v/as more dras- 

tic for cells passaged in avidin-containing media. 

1025 



Vol. 66, No. 3,1975 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

HOURS 

fig. 1 

Gro\ltk curves of cells cultured in ncdia. . 
wi t 17 t h e v i t am i In 

-- -_-- lacking the vitamin 
-0 containing the avidin 

in the course of three following passages. Each determination 
rep reset7 i’s the average of three to five cultures. Ranges are 
indicated by vertical lines, 

The content of the vitamin in cells grown for 96 hours in 

complete Fischer s medium appeared to be a constant value 

(Table I) . As can be seen from the same table it diminished 

to half of this value in cells passaged in media lacking bio- 

tin: After the growth through two passages in cells cultivated 

in avidin-containing media the vitamin was no more detectable. 

The effect of biotin depletion upon L-aspartic acid synthe- 

sis was estimated by COl2iJ8l~iS0l1 Of tllc content of the amino 

acid in control cells and in cells grordn in avidin-containing 

media. The results are shown in Table II. As evaluated by sta- 

tistical analysis the content of L-aspartic acid in the second 
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-i-able I. r:esulTs of biotin dcterl:linations 

- 

1 Icdiuta Passage I Passage II ' Passaoc III Cl 

1, Conplct~ 
Fischer s 0.2:: 0.31 0.27 
r8icdiun 

2. Biotin- 
dcficicnt 
ril c d iu Cl 

0.25 0.10 0.12 

3. Ziotin- 
deficient 
and 

0.27 C.C 0.G 

supplied 
with avi- 
din 

Biotin content 
by L arabinosus 

determined microbiolo~ically 
SOIJC nothod. 

and third passage \r~as lovrcr (P<O.Ol) than in the first passage 

and lower than in control cultures at every passage level. 

Chromosome analysis VJBS performed on cell samples taken 

from conrrol cultures and cultures grovdn in avidin-containing 

media. The results are summarized in Table III. They indicate 

that the inpairocnt of tile grov!th resultins from biotin deli- 

ciency was parallel to tile appearance of breaks and Fragmenta- 

tion. 

Summarizing, experiments reported here show that mouse leu- 

kemic cells arc dependent in their grov:rth on tJ>c presence OF 

biotin. They deny then the possibility presented by I:ersnen 

that neoplastic cells in general, like the HeLa cells, acquire 

the ability to synthesize biotin (4) . Moreover, since the 

decreased content or absence of biotin in L 517SY cells was 
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Table II. Results of L-aspartic acid determinations 

rlediun 

1. Complete 
Fischer’s 
ncdiun 

2. Biotin- 
dcf icicnt 
and 
supplied 
with avi- 
din 

Passage I 

+ m-5,5 

62%) 1 

Passage II 

dG,lB 

44+4,c5 

4 
Passage II’I 

d5, c5 

43+3.00 

L-aspartic acid content (ug/mg) ws 
nith L mescnteroides P 60. 

determined microbiologically 

Table III. Chromosome aberrations induced during growth 
in avidin-containing media 

Eletaphase;,plates Flormal Aberrant metaphases 
scored neta- I 

phases Breaks 
i t 

1 Fragmentation 

- Hetaphascs harvested by addition of colchicine 

parallel to the decreased contenr of L-aspartic ,acid, it seems 

<hat one effect of biotin deficiency is the impairment in 

L 5178Y cells of L-aspartic acid synthesis similarly with the 

findings dealing with biotin deficiency in micro-organisms. 

Chromosomal disturbances observed in cells starved of biotin 

might be connected at least partly with the decreased synthe- 
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sis of L-aspartic acid, which in turn, is thought to be involved 

in the synthesis OP purines and pirymidincs and then in the ne- 

tabolic processes leading to the synthesis of nucleic acids alid 

proteins (9) . 
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