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SEROLOGICAL STUDIES ON SOME YEAST STRAINS

VICTORIA HERLEA

Qualitative and quantitative agglutination and precipitation reac-

tions are realised for a series of yeast strains isolated from nature with

productive aims, in comparison with two reference strains : Saccharo-

myces oviformis and Saccharomyces ellipsoideus. It is researched the

immunogenesis capacity of these yeasts and the degree to which their

morphological and biochemical characters agree, from a taxonomic point

of view, with their serological properties used at present as an accepted

taxonomic criterion for certain specia of microorganisms. The results

of used serological reactions shows the existence of differences of the

antigenic structure of different strains within the same species, the

serological characters being not the same, in this case, with the morpho-

logical and biochemical ones. Thus the serological properties only to-

gether with the biological characters can represent for yeast, in present

stage, one of the important criteria for yeast classification.

Introduction

The immunological reactions are, owing to their specificity, useful

for the identification of various microorganisms used as antigen. Gene-

rally used in the taxonomy of various groups of bacteria, the serological
criteria begin to be useful also for the identification of the various yeast

specia, after the descovery of pathogenic specia within this microorganism

group.

The main advantage of the use of the serological methods consists

in the simplicity and rapidity of their performance as compared with

the physiological and morphological tests generally used for the iden-

tification of the yeast strains.

Starting from this point of view we tried to apply in this work the

serological reactions: the agglutination (qualitative and quantitative) and
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precipitation in gel for a series of yeast strains isolated from nature,

with productive aims, at Food Research Institute, in comparison with

two reference strains: Saccharomyces oviformis and Saccharomyces ellip-
soideus. In the present work we intend to follow the immunogenesis capa-

city of these yeasts and the degree to which their morphological and

biochemical characters agree, from a taxonomic point of view, with their

serological properties, used at present as an unanimously accepted, taxo-

nomic criterion in the systematica of certain specia of microorganisms.

Materials and methods

The following six strains, isolated from nature were used: 5. ellip-

soideusi (S.e\ ); S. ellipsoideus и (S.e u ); S. ellipsoideus m (S.e U i) ; S. ellip-

soideus i\> (S.eiv); S. ellipsoideus v (S.ew ); S. oviformis (S.Oi ) and two

strains from the collection of Pasteur Institute-Paris, namely : Saccharo-

myces oviformis (S.O( CO n) ) and Saccharomyces ellipsoideus (S.e (euiu/

Following morphological and biochemical criteria, the wild strains

proved to be as follows: the strain S.o -S. oviformis and the strains

S.ei ; S.eu; S.em; Seiv; S.e v,

-S. ellipsoideus.

For an accurate evaluation of the data obtained, all the serological

experiments were realized having as comparison term the two collection

type specia: S.o
( СОц) and S.e

(coU) .

The strains were maintained by using

malt wort-agar as culture medium.

Preparation of the immune serum

White rabbits weighing about 2 kg were intravenous inoculated (in
the marginal vein of the ear) with standardized and put in vials suspen-

sions containing 80—100 mg. wet weight/ml saline solution.

The method of immunization of animals corresponds to a series of

12—15 injections, each inoculated every other day in 1 ml doses. The

last 3—4 injections are made with a dose gradually growing from 1 ml

to 2 ml.

The obtained antisera, having obligatory an agglutination titer of

more than 1:320, were freed of red cells, put in vials and stored in a

refrigerator without preservative addition.

Preparation of antigens and reactions technique

The antigens preparation and the reactions technique are represen-
ting different operations depending on the nature of the serological
reaction.

I. For the qualitative slide agglutination, antigens represented by

viable cell suspensions in saline solution since about 48 hours, with an

precisely established density: 19 9
— 1.5ХЮ9 cells/ml. are used. The slide

agglutination reaction technique is roughly the classic one, described and
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used by various workers (A. BRUDZYNSKI 1965). In the suspension

drop which gives a positive reaction, whitish clumps become visible as

a result of the agglutination of the yeast cells; the negative reaction as

well as the control test showed as homogenous suspensions, (fig. 1).

Fig. 1. The slide agglutination reaction

a — positive; b — negative

11. For the tube agglutination, the antigens are represented by sus-

pensions in saline solution with a density of 10—15 millions cells/ml.

established by counting on a "Thoma" type hemoeytometer chamber.

The tube quantitative agglutination reaction technique was perfor-
med according to ED. EVANS (1957) scheme, by obtaining a series of

double dilutions from 1/10 till 1/2560, the initial quantity of serum in the

first tube being 0,2 ml.

111. For the precipitation reactions in gel-agar, soluble antigens are

prepared by the autolysis of the yeast cells at a temperature of 56° C and

by concentrating the supernatant obtained by centrifugation, at 1/3 of

the initial volume. (J. SANDULA et al. 1964). The precipitation reactions

based on the slow diffusion in the gel of the antigen and antibody solutions

which are forming precipitation bands at the meeting points, were rea-

lized in variants of the method initiated by O. OUCHTERLONY (1949).

Preparation of monospecific sera by antibody adsorption

Because the immune sera are reactioning not only with the microor-

ganism under the influence of which they were formed but also with

others that are taxonomicaly related to it, monospecific sera were used

in a series of experiments. Such sera will have a positive reaction only
with the yeast strains having more antigens than the strain used for

adsorption and which find in the respective serum the antibodies corres-

ponding to these antigens. To obtain monospecific sera a technique based

on adsorption, by keeping several times the serum in contact with fresh
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antigens (an adaptation of the technique of A. BRUDZYNSKI, 1965) was

used.

The monospecific sera thus obtained were used in agglutination and

precipitation reactions in the following variants :

— immune S.o (coii.) serum adsorbed with the S.o strain to see if

the S.o
i strain shows differences in antigenic structure as compared with

the S.o (con.) strain.

— immune S.o
( CO n.) serum absorbed with the S.e

(c0]i.)
strain to find

eventual differentiations in the antigenic complexity of the two collec-

tion strains.

— immune S.e<
co,i.) serum respectively saturated with the: S.e { ;

S.e
v ; S.em ; S.e IV ; S.e

v
strains to find the eventual analogy of antigenic

structure of the five strains identified as 5. ellipsoideus, with the

S.e
(a ,ii.)

collection strain.

Results and discussion

The results of slide agglutination reactions, between antigens : the

well determined suspensions from each strain to be analysed and the

antibodies : the undiluted serum (1 : 1), 1 : 10 diluted and sera adsorbed

in the above mentioned variants are show in Table I.

Reactions with undiluted serum are less specific because in this

condition the sera contain heterologous antibodies able to perform cross

agglutination reactions.

In the reactions with 1 : 10 diluted serum, the specificity is greater

because the antibodies against to the common antigenic fractions are

present in too small quantities to give positive reactions in all the cases.

It is observed that the anti 5. с i serum produces a negative reaction

with S.o (coii.) which corresponds to the morphological and physiological

identification according to which the S. c \ strain is Saccharomyces ellip-

soideus and the S. о (coil.) strain is Saccharomyces ovijormis. The 1 :10

diluted antiserum S. O( СО ц.) produces also negative reactions with the

S.e\] ; S.e
iv ; S.e

iC()U:) ; S.O] strains. Besides the relation with the

S.O\ strain, this result too are corresponding with the morphological and

physiological data.

The slide agglutination reactions with adsorbed antisera, has given

different results. The sera: S.o
(CO n.)

adsorbed with the S.e(CO ii.) strain:

S.£(coii.) adsorbed with the S.ev and S.e(COii.) strain adsorbed with

are giving negative results with all strains. Therefore the used in

adsorption strains have provided all the surface antigens common to other

strains. It results from the other reactions with adsorbed sera that the

S.e\ ; S.ewi ; S.£(COn.) strains have suplimentary antigens as compared

to S.Oi ; and the S.e
v ; S.eU] and S.e

v strains have a more complicated

antigenic structure than the S.e i and S.e
lv strains. It is also found that
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in this experimental conditions there is no difference between the

S.Ou-oii.) and S.oi nor between S.O(
COn.)

and 5.(?(C0n.) strains.

The quantitative tube agglutination reactions performed with all sera

and all antigens to be analised, for the agglutinant titre determination

of the sera are summarized in Table 11. These reactions more sensible

than the previous ones are showing the relative high immunogen capa-

bilities of the strains to be examined expressed at the most (6 strains)

by the agglutinant titre 1 : 1280, at one of the strains 1 :640 and at

another one 1 : 2560.

The precipitation reactions in gel-agar were performed in 4 variants,

in respect of purposed aim :

A. Precipitation reactions between immune sera and the homologous

antigens which revealed the existence of a single precipitation band for the

S.O( CO ii.)V &£(coii.)>' S.e
U \ and S.e

v strains; —of two bands, that is to

say with a more complex antigenic structure for the S.o i and S.e\ stra-

ins — and of three bands for S.e и and strains. (Fig. 2—A).

B. Precipitation reactions between immune sera and all antigens to

be examined. To find out generally the differences between the antigenic
structure of the strains we have realized for all the strains, a variant

of precipitation by dropping in the well of center of the gel-agar plate

(with a greater diameter) the anti one of the strains serum and in the

wells situated around the center the antigens represented by all the

other strains used (Fig. 2-B.).

In this working conditions :

1. The immune serum S.e i showed a clear precipitation reaction with

S.£(coii.) and S-e n antigens and a less intensive one with the other anti-

gens.

2. The S.e
v serum forms evident precipitation bands with the S.e v and

S.e
iœ v.) antigens and less evident ones with the other antigens. The

S.ei and S.e
v

strains have in this conditions an identical antigenic beha-

viour.

3. The Se U ] serum does not show a significant reaction differen-

tiation.

4. The Seiv serum makes evident by precipitation, the clearest anti-

genic structures, giving most evident reactions, with several bands for-

mation, with the antigens : S.e(Coii.)/ S.n
(coU) and less evident ones

with all the other antigens.

f». The S.e
\ serum does not present a significant differentiation but

a more intense reaction with the S.e( CO n.) antigen is observed.

6. The S.ei serum presents an intensive reaction with the S.e<ton.).'

S.e u ; 5.о
(со ц.)

strains as well as with S.e iU ; strains.

7. The S.O(coii.) serum shows a more intensive reaction with the

Soi strain and a less intensive one with the other antigens.
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Precipitation
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sera
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f=S.e
m

;

g=S.e,
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8. The S.e(coii.) serum shows a more intensive reaction with the

<S.e
(coU.).' S.O\ and S.eu strains.

It was established that :

— The S.e rv strain has the best outlined antigenic structure by the

gel precipitation reaction.

— The S.e
{ ; S.e

v ; S.e
IV and S.e

y
strains are holding affinities by

combining in gel with
,

this result being in agreement with

their identification as Saccharomyces ellipsoideus.

—■ The 5.01 strain shows antigenic identities with 5.0(C0n.) as well

as with S.e
(con.) ,

this strain being nevertheless identified morphologi-

cally and physiologically as Saccharomyces oviformis.

С Precipitation reactions between the reference strains and the

homologous wild ones, performed for the finding out first serological

differences, by precipitation between the 2 reference species : S.o
(CO n.)

and S.e fcon.) and second of the analogies between the standard species

and the isolated strains identified as such. (Fig. 2-C).

Fig. 2 С. Precipitation reactions between reference strains and homologous wild

strains. Antigens : a — S.o
(coll>) ; b — Se

(coll)
; с — S.o

1 ;d — S.e
t ;e

— S.e
n;

£ — S.e
m ; g — S.e

,v
;h — S.e

y

Antisera :A — S.e
(colu ;В — S.o, ;С — Se

,
;D — S.e v; E — S.e

IV
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Scheme 1 shows that :

— S.o (eoii.) strain should be antigenically more complex than

S.e(coii.b it forming an additional precipitation band. The reciprocal

relationship between the 2 strains of the collection is however very evi-

dently.

— S.o
i

strain is not identical to S.O(COn.) from the serological point

of view, as it results from morphological and biochemical tests. It has

at least one antigen less. There is to observe a greater sensibility of the

serological reactions to the biochemical tests which sometimes are not

sufficiently important to differentiate one species from another.

Schemes 2 ; 3 ; 4 ; 5 ; 6 represent variants showing the existence of

antigenic heterogeneity for the strains: S.ei ; S.e v : / S.e
v and

which according to morphological and biochemical tests are iden-

tical. The S.ei\ strain shows again the clearest and more complex preci-

pitation reactions.

D. All the precipitation variants of the agglutination reactions with

adsorbed sera have shown negative results.

In this case there is to observe the non concordance of the agglu-

tination reactions results with those of precipitation, fact which explains

some diverging regarding the antigenic structures of certain genera of

yeasts.

Conclusions

The results of research on yeasts serology, cbtained till now, arc

in some degree heterogenous.
T. TSUCHIYA et al. have considered that the antigenic- composition

is identical within a certain genus. Other workers such as H. F. HASEN-

CLEVER, (1964), I. CAMPBELL (1964) have shown that as part of the

genera and within some species there are differences in antigenic com-

position. This variation of opinion is based on the fact that various

workers have used different serological techniques depending on certain

consideration or on the fact the results of the agglutination and precipi-
tation reactions do not agree and must not necessarily agree. That is why
J. SANDULA Ü964) as well as a number of other workers consider as

convenient the use of several serological methods for the immunologic
examination of the strains. Special works are pointing out that morpho-

logical and biochemical properties must not always correspond with

antigenic properties, which determined some workers as T. TSUCHIYA,

and his coworkers (1958 ; 1961
; 1964 ; 1965 ; 1966) to suggest a new

classification of some yeasts genera according to the serological charac-

ters considered to have a great specificity : Saccharomyces, Hbnsenula,

Torulopsis, Kloeckera, Hanseniaspora.
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The serologic examination is often showing a more accurate differen-
tiation of the species than the physiological characteristics, because the

antigens of the microorganisms generally proved to be more stable.

The results of our work obtained with a small number of species,
shows nowever the existence of differences of the antigenic structure of
different strains within the same species, the serological characters

being not the same, in this
case, with the morphological and biochemical

ones. We consider that in the present stage of the advances in yeast
serology, the serological properties only together with the biological
characters can represent one of the important criteria for yeast classifi-

cation.
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STUDII SEROLOGICE ASUPRA UNOR TULPINI DE DROJDII

Rezumat

Reacţiile imunologice au început să fie utilizate în identificarea

diferitelor specii de drojdii odată cu descoperirea unor specii patogene

în cadrul acestui grup de microorganisme. Datorită avantajului major al

utilizării metodelor serologice (simplitatea şi rapiditatea efectuării lor)

faţă de testele morfologice şi fiziologice folosite în general pentru iden-

tificarea tulpinilor de levuri, am căutat să aplicăm în lucrarea de faţă

aglutinarea (calitativă şi cantitativă) şi precipitarea în gel, la o serie

de tulpini de levuri izolate din natură la I.C.A. în scopuri productive.

Experienţele de sérologie au fost realizate avînd ca termen de

comparaţie două tulpini din colecţia Institutului Pasteur din Paris :

Saccharomyces oviformis şi Saccharomyces ellipsoideus. S-a urmărit

capacitatea de imunogeneză a acestor levuri şi măsura în care carac-

terele morfologice şi biochimice ale acestora concordă din punct de

vedere taxonomic cu proprietăţile lor serologice, utilizate actualmente

drept criteriu taxonomic unanim acceptat în sistematica anumitor genuri

de microorganisme.

Rezultatele experienţelor de aglutinare pe lamă şi în tub şi de

precipitare în gel, realizate cu diferite variante, au dus la concluzia că

există diferenţe în structura antigenică chiar a diferitelor tulpini din

cadrul aceleiaşi specii, caracterele serologice în aceste condiţii nesu-

prapunîndu-se cu cele morfologice şi biochimice. Deşi într-o oarecare

măsură neomogene, rezultatele cercetărilor de sérologie la levuri obţinute

pînă în prezent conduc la ideea necesităţii suplimentării proprietăţilor

serologice cu caractere biologice în vederea constituirii unui criteriu cît

mai real de taxonomic a drojdiilor.


