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Summary. Enzymes  f rom a range of fungi  have  been 
obta ined f rom cul ture  f i l t rates and by  squeezing wooden  
cubes in which fungi  had  penetra ted.  They  were d i rec t ly  
mixed  wi th  2 concent ra t ions  of 3 wood preservat ives  and 
incubated  wi th  ei ther  s tarch or cellulose (CMC) so t h a t  
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any  subsequent  fo rmat ion  of glucose would  indicate  the  
in vi tro enzymic  tolerance to the  toxicants .  W i t h  every  
fungus, substra te  and me thod  of ob ta in ing  the  enzymes 
there  was some enzymic ac t iv i ty  i r respect ive of the pres- 
ence of a preservat ive .  The  implicat ions of this  tolerance 
for wood preservat ion  are discussed. 
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S e n s i t i v i t y  to  U . V .  T r e a t m e n t  and  N u c l e a r  S i z e  of 
Humico la  s p .  

In  a previous paper  we reported the  presence of a 
mycoplasma- l ike  organism (MLO) in fungi belonging to 
tile genus Humicola Traaen  1. The MLO was successfully 
t r ansmi t t ed  wi th in  some related Humicola strains by  
infecting hea l thy  strains wi th  ul t raf i l t ra tes  of MLO 
carrying cultures 1. The morphological  feature of the  most  
interest ing strain (named 2-1) in which the  MLO infection 
has been t ransmit ted ,  has been described elsewhere 2. 
The MLO infection grea t ly  influenced its morphology  
and the  infected substrain was named Strain Z-1. This 

M y c o p l a s m a - L i k e  O r g a n i s m  I n f e c t e d  

anomalous  morphology  is ac tual ly  main ta ined  over  a 2- 
year  period of subcul tur ing on mat t  agar. 

On ma l t  agar  Strain Z-1 colonies, complete ly  lacking 
aerial  myce l ium as opposed to 2-1 colonies wi th  aerial 
mycel ium,  have  a c rus ty  aspect, and are easily dist in-  
guishable f rom any o ther  Humicola colony. 

T ime  after  t ime,  bu t  a t  ve ry  low frequency,  colony 
sectors ve ry  similar  to the  well known sal tat ions in fungi 
arose on Z-1 colonies grown on ma l t  agar (Figure 1). 
Colonies obta ined f rom sectors (R- type  colonies) have  a 
whi te  colour wi th  abundan t  aerial  mycel ium. Under  
optical  and electron microscope checks, MLO were still 
found in R- type  subcultures  a l though their  f requency 
was not iceably  lowered (unpublished data).  

According to these findings, we supposed tha t  Strain 
Z-1 and R- type  strains represent  different  types of host-  
MLO interrelationships,  the i r  expression being dependent  
on physiological  or biochemical  characters  of the micro- 
fungus, and possibly of the  MI,O to(). As a consequence,  
mutagenic  agents such as U.V. t r e a t m e n t  of Strain Z-1 
would increase the f requency of R- type  colonies. 

The present  work  deals wi th  the  U.V. t r e a t m e n t  and 
the  nuclear  sizing of parenta l  Strain 2-1, of MLO -infected 
Strain Z-l ,  and of one of R- type  substrains.  

Materials and methods. Strain 2-1 has been described 
elsewhere 2. Strain Z-1 has been obta ined  by infecting 
Strain 2-1 wi th  ul t raf i l t ra tes  of myce l ium of a MLO- 
carrying microfungus 1. The  colony morphology on mal t  
ex t rac t  agar  (BBL, Maryland) is the  following: lack of 
aerial myce l ium;  colonies rough, first  yellow" brown;  in 
old cultures the  myce l ium becomes brown;  p igment  not  
diffused into the  agar ; hyphae  hyaline,  wide, often broken 
and empty ,  always distorted.  In te rca la ry  chlamydospores  
are abundan t ly  produced,  somet imes  in chains. In  old 
cultures aleuriospores are formed, first  l ight yellow, 
later  yellow brown, 10 [zm in d iameter ,  ve ry  i rregular ly 
shaped. At  the  cytomorphologica l  level the strain differs 
from Strain 2-1 both in the  lack of regular  aleuriospores 
and typical  phialoconidia,  and the  morphology of the  
developing myce l ium (Figure 2). 

Substrains of R- type  have  been obta ined by  sub- 
cui tur ing the  spontaneous sectorial  mu ta t i on  of Strain 
Z-1. Strain R-1 is character ized as fo l lows:colonies  whi te  
wi th  aerial compac t  myce l ium;  hyphae  hyaline, narrow;  
few in tercalary  chlamydospores  are present.  Af ter  4-5 
days  aleuriospores are produced,  la ter  abundant ,  irregu- 

Fig. 1. Sector of R- type  ar iz ing on Stra in  Z-1 colony. 
Fig. 2 and 3. Morphological feature  of St ra in  Z-I and St ra in  2-]. 
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larly shaped,  10 am in diameter .  Phia loconidia  are 
somet imes  formed,  grouped  in pers i s ten t  chains.  A t  t he  
cy tomorphologica l  level i t  looks like an  i n t e r m e d i a r y  
organism be tween  Z-1 and  2-1 (Figure 3). All tile p resen t  
s t ra ins  were rou t ine ly  ma in ta ined  on s lants  of mal t  ex t r ac t  
agar a t  26 ~ 

As far as the  U.V. t r e a t m e n t  is concerned,  samples  of 
ac t ively  growing mycel ia  in s t i r red cul tures on mal t  b r o t h  
(BBL) were collected and t r ea t ed  wi th  a P o t t e r  homo-  
genizer unt i l  tile myce l ium was un i formly  dispersed.  
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Fig. 4. U.V. sensitivity of Strains 2-1, Z-1 and R-1 (solid line) and 
U.V. induced R-type colonies from Z-1 (dotted line). 

Diameters and volumes of the Giemsa-positive bodies 

Strain Diameter (~xm) Volunm (lzm S) 

2-1 �9 1.1 0.72 
Z-I s 0.9 0.41 

b 0.3 0.03 
R-I~ 1.2 1.07 

aNucleus of the fungal ceil. bGiemsa-positive bodies related to the 
MLO infection. 

P la tes  of mal t  agar  of 11 cm in d i ame te r  were inocula ted  
a t  a dens i ty  giving 150 growing colonies, on average.  J u s t  
af ter  the  inoculum, the  surface of the  plates  was exposed 
to  a Phi l ips  U.V. germicidal  l amp  (mod. TUV, 15 Wat t )  
a t  a d is tance  of 25 cm for var ious  t imes ;  the  cul tures were 
incuba ted  at  26~ for 1 week. On the  plates  inoculated 
wi th  S t ra in  Z-1 b o t h  the  n u m b e r  of surviving cells and  
the  colonies showing tile typ ica l  Z-1 morpho logy  were 
recorded.  In  order  to ascer ta in  t he  pers is tence of the  
colony type,  the  colonies hav ing  a R - t y p e  morpho logy  
were again t r ea t ed  in a P o t t e r  homogenizer ,  and  d i lu te ly  
p la ted  on ma l t  agar. 

As far as the  s ta in ing of nuclei  and  electron microscopy 
is concerned,  t he  following procedures  have  been em- 
p loyed:  a) Slide cul tures according to RIDDEL S were 
ha rves t ed  af ter  4 days  of d e v e l o p m e n t  and s ta ined  wi th  
the  Gurr-Giemsa solut ion for 12 min;  before staining,  the  
specimens  were f ixed for 10 min  in Carnoy 's  fluid, and  
hydro lyzed  wi th  1 N HC1 for 10 min  a t  60~ b) Speci- 
mens  were f ixed w i t h  3% g lu ta ra ldehyde  in phospha t e  
buffer  0.05 M ,  p H  6.1, for 1 h a t  4~ then  washed  in the  
same buffer ;  t h e y  were pos t f ixed  in 1% OsO 4 in the  same 
buffer  for 1 h a t  room tempera tu re .  Af ter  the  embedd ing  
in Epon-Ara ld i t e  by  convent iona l  methods ,  the  specimens 
were s ta ined according to DE BERTOLDI et  al. 4 an observed 
in a Siemens E. M. E lminskop  I. 

Results  and discussion. The responses  of the  assayed  
s t ra ins  to the  U.V. t r e a t m e n t  are i l lus t ra ted in Figure  4. In  
the  same figure, the  f requency  of the  R - t y p e  colonies 
deriving f rom Z-1 af ter  U.V. t r e a t m e n t  is repor ted.  All 
the  s t rains  here considered show a 100% survival  af ter  
shor t  exposure  to U.V., so indica t ing  the  presence of 
more  t h a n  one nucleus  per  colony forming  un i t  (a mycelial  
f r agmen t  consis t ing of cells which  are also known from 
cytological  evidence to conta in  more  t h a n  1 nucleus per  
cell) s. 

s R. W. RIDDEL, Mycologia 42, 265 (1950). 
4 IV[. DE BERTOLDI, F. MARIOTTI and C. FILIPPI, Can. J.  Mierobiol. 
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5 K. C. ATWOOD and A. NORMAN, Proc. natn. Acad. Sci., USA 35, 

696 (1949). 

Fig. 5. Electron micrograph of the small bodies 
present in the Strain Z-1 cells. 
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Linear  inac t iva t ion  curves are ob ta ined  by  p lo t t ing  on 
a semilog scale the  viable cell n u m b e r  against  the  exposure  
t ime.  The LD~0 ranged f rom 40 to  112 sec. The d i f ferent  
s h a p e  of the  curves could be connec ted  wi th  d i f ferent  
factors,  such as e i ther  a d i f ferent  t r a n s p a r e n c y  of the  
ex te rna l  cell layers to U.V. light, or differences a t  the  
nuclear  level (e.g. the  nuclear  p lo idy  or the  n u m b e r  of 
nuclei  per  colony forming  unit).  

The percen tage  of R - type  colonies p resen t  on pla tes  of 
S t ra in  Z-1 af ter  U.V. t r e a t m e n t  does cons tan t ly  increase 
in p ropor t ion  to the  dura t ion  of the  t r e a t m e n t ,  thus  indi- 
ca t ing  t h a t  metabol ic  changes,  p r e sumab ly  due to U.V.- 
induced  muta t ions  in the  hos t  genome, m a y  interfere  wi th  
the  expression of the  hos t -paras i te  in ter re la t ionship .  Fur-  
the r  suggest ion of a metabol ic  c o m p l e m e n t a r i t y  be tween  
MLO and its host ,  likely a t  the  pro te in  synthes is  level, arose 
also dur ing a t t e m p t s  to e l iminate  the  presence  of MLO 
from infected s trains  by  t r e a t m e n t  w i th  ant ib iot ics  
effective agains t  mycoplasmas ,  e.g. e ry t romycin ,  kana-  
mycin,  l incomycin,  spiromycin,  and  te t racycl ines .  Evi -  
dence is avai lable t h a t  te t racycl ine  does inh ib i t  the  
microfungus  s t ra in according to whe the r  MLO is invasive,  
la tent ,  or absen t  (work in progess). 

As far as the  d imensions  of Giemsa-posi t ive  bodies  are 
concerned,  the  s t ra ins  here  s tudied  have  the  d iameters  
and volumes summar ized  in the  Table.  

Two dif ferent  popula t ions  of Giemsa-posi t ive  bodies 
have  been observed in Stra in  Z-l ,  hav ing  d iameters  of 
0.9 ~xm (fungal nuclei, several  nuclei per  cell as in Stra ins  

2-1 and R- l )  and 0~3 ~xm on the  average. More t h a n  1 
dozen of the  small  bodies (an electron microscopic p ic ture  
of these  bodies  is r epor ted  in Figure 5) m a y  be p resen t  
in i fungal  cell, the i r  presence hav ing  a probable  connec-  
t ion  wi th  the  MLO infection.  In  cells of R - t y p e  s t ra ins  
the i r  n u m b e r  is s ignif icant ly  reduced,  more  t h a n  70% 
(unpubl ished data) .  

As a concluding remark,  the  p resen t  da t a  seem to 
suppor t  the  evidence t h a t  an in te rp lay  does t ake  place 
be tween  the  nuclear  charac te rs  of the  hos t  s t ra in  and  the  
invas iveness  and pa thogen ic i ty  of the  MLO. 

Summary .  The infect ion of MLO in a soil microfungus  
(Humicola sp.) or iginates  d i f ferent  types  of non- le tha l  
paras i t i sm.  D i f f e r e n c e s . h a v e  been found in the  U.V. 
sens i t iv i ty  and  nuclear  charac te rs  according to the  t ype  
of MLO-microfungus  ~hterrelationshi p. 
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I n v o l v e m e n t  of a Surface  Concanava l in  A - B i n d i n g  
Trichornonas vaginalis to S u b s t r a t e s  

Trichomonas vaginalis cells will adhere  to various types  
of solid suppor t  I. W h e n  this  occurs on the  walls of culture 
vessels, monolayer  cul tures no t  unlike those of mult ieel lular  
organisms,  are formed 2. Adhes iveness  is p robab ly  depen-  
d e n t  on the  proper t ies  of the  cell m e m b r a n e  and  m a n y  
lines of evidence indicate  tha t ,  in eucaryot ic  cells, surface 
g lycoprote ins  are involved in adhesion p h e n o m e n a  a. 

A s tudy  was therefore  made  on the  T. vaginalis surface 
to  inves t iga te  the  role of ca rbohydra t e - con ta in ing  prote ins  
in cell-to-glass adhesion.  

Materials and methods. The Trichomonas s t ra in  em- 
ployed (FC) was ma in t a ined  axial ly  as previously  de- 
scribed 2. Only 12-h cul tures con ta in ing  > 98% viable 
cells, as de te rmined  by  t r y p a n  blue exclusion t es t  4, were 
used. 

To de te rmine  b inding  of the  jack bean  lectin concana-  
val in A (ConA) to  the  surface of T. vaginalis, an indirec t  
immunof luorescen t  t e s t  was pe r fo rmed  5. V~rashed cells 
(4 • 104/ml in 0.14 M, p H  7.0 p h o s p h a t e  buffered saline - 
PBS) were incuba ted  wi th  excess ConA (Pharmacia  Fine  
Chemicals AB; b a t c h  No. 7623) for 15 rain a t  37~ and, 
af ter  r epea ted  washing,  wi th  a f luorescein i so th iocyana te  
(FITC)-labelled immunoglobu l in  f rac t ion of ant i -ConA 
rabb i t  an t i serum.  F u r t h e r  washing  was followed by  
resuspension in PB  S and observa t ion  under  a Left  Ortolux 
microscope wi th  t r a n s m i t t e d  UV-light .  

The e thylene  d iamine te t raace t i c  acid (EDTA) t r e a t m e n t  
of Trichomonas cells was pe r fo rmed  as previous ly  de- 
scribed 6. The E D T A  soluble f rac t ion ob ta ined  (EDTA-SF)  
was then  separa ted  by  aff in i ty  c h r o m a t o g r a p h y  wi th  
ConA covalent ly  bound  to Sepharose-4B.  20 ml of E D T A -  
SF conta in ing  35 mg of pro te in  was dialyzed agains t  0.1 M 
sodium ace ta te  buffer,  p H  6.0 con ta in ing  1 2VI NaC1, 

G l y c o p r o t e i n  in the A d h e s i o n  of 

0.001 3// CaC12, 0.001 M MgC12 and 0.001 M MnC12. The 
solut ion was t h e n  appl ied to a co lumn of ConA-Sepharose  
(Pharmacia  Fine  Chemicals AB; ba t ch  No. 6745), bed 
volume 48 ml, and eluted wi th  the  above buffer.  Af te r  the  
u n b o u n d  f rac t ion was col lected (ConA-UF),  e lut ion wi th  
~-methyl-D-glucopyranoside  gave a f rac t ion (ConA-BF) 
t h a t  p roved  homogeneous  on sodium dodecyl  su lpha te -  
(SDS)-polyacry lamide  gel e lectrophoresis  and was appar -  
en t ly  a g lycoprote in  since i t  was s ta inable  wi th  Coomassie 
blue and PAS-pos i t i veL  

Results and discussion. The d i s t r ibu t ion  of ConA recep- 
tors  on the  surface of no rma l  T. vaginalis is shown in the  
Figure  a; f luorescence p a t t e r n  is un i form wi th  dots  of 
va ry ing  in t ens i ty  d i s t r ibu ted  over  the  ent i re  cell surface. 
The appea rance  of f luorescence on the  m e m b r a n e  is 
specific, since it is comple te ly  inhib i ted  when  ConA is 
p re - incuba ted  wi th  0.1 M ~-methyl -D-glucopyranos ide  as 
a h a p t e n  inhibi tor .  
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