




Figure . Oxygen up take  w ith  various s u b s t r a te s  by C . e q u i.
D ata  from Table  8 .

o— o e n d o g en o u s ,  m ethano l, and  D L -a lan ine
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F igu re  17. Oxygen up take  w ith  v a rious  s u b s tra te s  by C .  h o a q i i .
D ata  from Table  8 .

°—o endogenous and  m ethanol
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A—A la c t ic  ac id  
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Figure 18. O xygen up take  w ith g lu co se  by a  c e l lu la r  ex trac t  of
C .  e q u i .

o— o e n d o g en o u s .  W arburg f la s k s  con ta in ed  0 .5  ml
c e l l - f r e e  ex tra c t  (3Q mg p ro te in ) ,  0 .5  ml 0 .1 M  
p h o sp h a te  buffer pH 7 and 0 .1  ml 20% KOH in  
th e  c e n te r  w e l l .

A A 25 micromole of g lu co se
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m odifica tion  of the  c e l l  or i t s  com ponents is  th e  con tinued  p re s e n c e  of 

g lu c o s e  n e c e s s a r y ?  In th e  hope of ga in ing  some inform ation  concern ing  

th e s e  q u e s t io n s ,  c u ltu re s  w ere  grown with and  w ithout g lu c o se  for 36 

h o u rs ,  w a sh e d ,  and  each  kind  re su sp e n d e d  and d iv ided  so  one pa rt  w as  

p la c e d  in  g lu c o se  medium and  th e  o ther  in to  tryptone medium free  of 

g lu c o s e .  O p tica l  d e n s i ty  m easurem ents  w ere  made a t  12 hour in te rv a ls  

for 5 days  from th e  tim e of i n i t i a l  in o c u la t io n .  The r e s u l t s  a re  p re se n te d  

in  Figure 19. The g lucose-g row n c e l ls  removed to tryp tone  prom ptly r e ­

v e r ted  to  a  growth ra te  ty p ic a l  of a  su g a r- f re e  medium. C e l l s  rem oved 

from tryp tone  broth to  g lu co se  medium assum ed  the growth ra te  c h a r a c ­

t e r i s t i c  of c e l l s  grown in  g lu c o s e .  O bv io us ly , no a l te ra t io n  of g lu c o s e -  

grown c e l l s  had  occurred  w hich  en ab led  them to  u t i l iz e  o ther  s u b s t r a te s  

in  th e  medium b e t te r  th an  c e l l s  grown in  tryp tone m edium , The con tinu ed  

p re s e n c e  of g lu co se  w a s  n e c e s s a ry  for good growth of the  c u l tu re .

The e ffec t  of va riou s  su b s ta n c e s  on growth and p igm entation  of C . egui 

W hen various v itam ins and  o ther su b s ta n c e s  w ere  t e s t e d  a s  n u tr i­

e n ts  i t  w as  found th a t  maximum growth and pigm entation  o ccu rred  only  in  

th e  sy n th e tic  medium con ta in ing  th iam ine  (Table 9). C . egu i a l s o  grew in  

th i s  medium w hen so lu t io n s  con ta in ing  c e r ta in  com binations of v a r io u s  

amino a c id s  w ere  a d d ed , how ever, chrom ogenesis  did  not o c c u r ,

T h iazo le  and b e n zo th ia zo le  did not enhance  th e  growth and ch rom o genes is  

w hen  added  to  th e  sy n th e tic  medium.



Figure 19. The e ffec t  of medium on growth o f  C .  e g u i .

o tryp tone  to  tryptone 
A—A g lu c o s e  to  tryptone 
d—o tryp tone  to  g lu co se  

g lu c o s e  to  g lu co se
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Table  9 .  The e ffec t  of various v itam ins and o ther  com pounds on th e  growth 
and p igm enta tion  of C . eg u i.

Addition to  
B^H medium u g / m l ..

O p tica l d e n s i ty  a f te r  
incuba tion  

.36 h r .  :48 h r .  72 h r . C hrom oqenesis*

None 0 0.02 0 . 02- 0 .05
N ico tin ic  ac id 5 0 .04 0 .05 0 .0 7 -

Riboflavin 5 0 .05 0 .09 0 .11 -

C a pan to th en a te 5 0 .09 0 .15 0 .21 -
B io tin 5 0 .03 0 .04 0 .0 7 -

Folic  ac id 5 0.02 0 .05 0 .0 9 -

Pyridoxin HC1 5 0 .04 0 .05 0 .0 9 -

PABA 5 0.03 0.05 0 .0 7 -
A scorbic  ac id 5 0 .0 4 0 .08 0 .11 -

Thiamine HC1 5 1.25 1.3 1 .3 +
B l2 5 0 .25 0 .3 0 0 .35 -

G uanine  HC1 50 0 .08 0.11 0 . 1 1 -

Adenine SO4 50 0.02 0 .05 0 .0 6 -

Thymine 50 0 .03 0 .04 0 .0 6 -
C ytosine  ■ 50 0.05 0 .0 6 0 .0 8 -

U racil 50 0 .04 0 .05 0 .0 6 -

T hiazo le 1 0 .03 0 .03 0 .0 7 -

T hiazo le 10 0 .03 0 .03 0 .0 7 -

B enzo th iazo le 1 0.02 0 .02 0 .0 4 -

B enzo th iazo le 10 0 ,03 0 .0 4 0 .0 6 -

Amino a c id  mixture (1) - 0 .2 0 .26 0 .3 4 -

Amino ac id  
s u p p le m e n t  1) - 0 0 0 -

B-H medium: Braun and  Hofmeier (1927)
* C e l ls  w ere  cen tr ifuged  and co lor of th e  c e l l  m ass rec o rd ed .
+ = orange yellow ; -  -  c o lo r le s s .

(1) Friedman and R oessler( 1961); equal amounts of double  s treng th  
so lu tio ns  w ere  u s e d .
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In  sy n th e t ic  medium w ithout th ia m in e ,  growth of C . egui occurred  

through se v e n  s e r ia l  t r a n s f e r s . The d e n s i t ie s  of th e  c e l l s  rea ch e d  the  

sam e le v e ls  in  48 hours in  each  t r a n s fe r .  The ad d it io n  of th iam ine  

re s u l te d  in  more luxurian t growth and  c h ro m o g e n e s is .

It w a s  obse rved  th a t  the  sy n th e t ic  medium tu rned  b lu ish  in  24 hours 

and  yellow  in  36 to  48 h o u rs .  W hen  various  c o n ce n tra t io n s  of th iam ine 

w ere  em ployed 5 ng /m l of th iam ine w as  found to  g iv e  maximum growth 

and p igm enta tion  (Figures 20 and 21 ). The e s t im a t io n  of to ta l  pigm ents 

a s  p re sen te d  in  Figure 21 showed th a t  vary ing  c o n ce n tra t io n s  of th iam ine  

c o rre la te  w ith  quan tity  of to ta l  p igm ent. Such c o rre la t io n  a ls o  e x is t s  w ith  

growth (Figure 20).

The pH of sy n th e tic  medium w ithou t th iam ine  reach ed  8 .5  and w ith  

th iam ine  9 .5  in  3 d a y s .

The e ffec t  of d ifferen t com ponents of th e  sy n th e t ic  medium on th e  

growth and p igm entation  of C .  egui i s  show n in  Table 10. Growth and 

p igm enta tion  occurred  only in  the  c u ltu re s  w h ich  c o n ta in ed  th iam in e . 

A sparta te  and c y s t in e  could  be  rep laced  by ( N H ^ S C ^  but growth w a s  

som ewhat red u c ed , how ever, w hen a c e ta te  w a s  rep la c e d  by g lu c o se  no 

growth o ccu rred .  The yellow  co lo ra tion  of c e l l - f r e e  medium w a s  s e e n  only 

in  th e  Braun and Hofmeier medium con ta in ing  e i th e r  a s p a r ta te  or c y s t in e .  

W hen  (NH4)2S0 4  w a s  su b s ti tu te d  for N a2SC>4 th e  ye llow  co lor w as  not 

s e e n  even  in  th e  p re sen c e  of a sp a r ta te  or c y s t in e .



Figure 20 . The e ffec t  of th iam ine on the  growth of C .  egui 
in  syn the tic .m ed ium .
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Figure 21 . The e ffec t  of th iam ine  on pigment production  by 
C . egui in  sy n th e tic  m edium .
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T able 10. The e ffec t of com ponents o f th e  sy n th e tic  medium on grow th and  ch rom ogenesis  of C . e g u i .

O .D .  a f te r  48 hr 
a t  30 C C hrom ogenesis*

Medium
Thiamine 

1 jag/ml
No

th iam ine
Thiamine 1 u a /m l  

C e l l s  S uperna tan t
No

C e lls
th iam ine

Supernatan t

1. C om plete  syn the tic** 1 .4 0 . 02 orange yellow none none
2 . L ess  a sp a r ta te 0 .3 0 .0 3 orange yellow none none
3 .  L ess  c y s t in e 0 .6 7 0 .0 3 orange ye llow none none
4 .  L ess  a c e ta te - - - - . -

5 .  L ess  a c e ta te  and c y s t in e - - - - - -

6 . L ess  a c e ta te  and  a sp a r ta te - - - - - -

7 .  L ess  N a2S0 4 , a s p a r ta te ,  
and  p lus  (NH4)2S0 4

1.0 0 .0 8 orange none none none

8 . As 7 l e s s  c y s t in e 0 .75 0 .03 orange none none none
9 .  As 8 l e s s  a c e ta te ,  p lus  

g lu c o se  .
• *” *

10. As 8 p lu s  a sp a r ta te 1.2 0 .0 6 orange none none none
11. As 7 l e s s  a c e ta te - - - - - -

12. As 7 w ith  a sp a r ta te  and 
l e s s  a c e ta te

' '

♦ C u ltu res  w ere  cen tr ifuged  and th e  co lo r  of th e  c e l l  m ass  and su p e rn a tan t  w a s  reco rd ed . 
**N a2S O ^ / 0 .5  g; MgSO/j, 0.005<;g; KH2PO4 , 0 .05  g; K2HPO4 , 0 .1 5  g; sodium a s p a r ta te ,  0 .5  g; 

c y s t in e ,  0 .0125 g; sodium a c e ta te ,  0 .5  g; w a te r  to  100 ml and  pH a d ju s te d  to  7 .
(Braun and Hofm eier, 1927)

-  = no grow th .
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In the  sy n th e t ic  medium, N a2SO ^, a s p a r ta te ,  and c y s t in e  w ere  

replaceable fcy ( N H ^ S C ^  a s  so u rc es  of n itrogen  and su lfu r .  It is  ev iden t 

th a t  C . egui c a n  grow w e ll  on ino rgan ic  n itrogen  and su lfur s o u r c e s .

Induction  of ch rom o genes is  by th iam ine

Various le v e ls  of ch lo ram phen ico l w ere  added  in  the  Braun and 

Hofmeier medium. The d e n s i t ie s  of th e  c e l l s  w ere  recorded  at 600 mu. 

The re s u l ts  are  show n in  Table 11. About 20 jug/ml of ch loram phenicol 

inh ib ited  growth of C . egui com plete ly  during the  o b se rv a t io n  period of 

60 h ours .

W hen c o lo r le s s  c e l l s  w ere  su sp en d e d  in  th e  sy n th e tic  medium (10% 

tran sm it tan ce  a t 600 mu) / th e  add it io n  of ch loram phenico l a f te r  2 hours 

d id not stop  th e  ch rom o genes is  (Table 12).

Oxygen uptake  bv re s t in g  c e l ls  of C . egu i in  the  p re sen c e  of a c e ta te  

C o lo r le ss  c e l l s  w ere  ob ta ined  from tryp tone  medium (0.2%) and 

re s t in g  c e l l  su s p e n s io n s  w ere  p repared  a s  d e sc r ib e d  p rev io u s ly .  One 

portion of re s t in g  c e l l s  w as  su sp en d e d  in  sy n th e t ic  medium conta in ing  

th iam ine and in c u b a te d  on sh ak e r  for ad d it io n a l  3 hours and w a s h e d . 

These c e l ls  w ere  d e s ig n a te d  "thiam ine ex p o sed  c e l l s . " Oxygen up take  

w as  determ ined w ith  both su s p e n s io n s  (Table 13 and Figure 22). The 

r e s u l ts  in d ic a te d  th a t  c o lo r le s s  re s t in g  c e l l s  u t i l iz e d  oxygen  at a lower 

ra te  than  th iam ine  e x p o sed  c e l l s  in  th e  p re se n c e  of a c e ta te .



Table 11. The s e n s i t iv i ty  of C . egui to  ch lo ram p h en ico l.

63

C hloram phenicol
u a /m l

O .D .  at 600 mu, hr of incubation  
36 60

0 1.2 1.3

1 1.2 1.3

2 0 .1 9 1.3

5 0 .0 3 0 .23

10 0. 02 0.03

20 0 0

30 0 0

control* 0 . 02 0.03

*Contro l tu b e s  h av e  no th iam ine  and no ch lo ram ph en ico l .  

Table 12. The in d u c a tio n  of ch rom ogenes is  by th ia m in e .

•Incubation prior to  th e  add ition  
of ch lo ram phen ico l

Flask  No. (19 .2  ua /m l) C hrom oaenesis

1 0 . 0  hr -

2 0 .5 -

3 1. 0 -

4 1.5 -

5 2 . 0 +

6 2 .5 +

7 3 .0 +

8 3 .5 +



64

Table 13. O xygen up tak e  by c o lo r le s s  c e l l s  of C .  egui w ith  a c e ta te .

Time
(min)

jul Oxvqen uptake
C o lo r le s s  c e l l s Thiamine expo sed  c e l l s

endoqenous a c e ta te th iam ine endoqenous a c e ta te

10 8 . 2 3 3 .4 3 0 .6 7 .6 3 5 .6

20 18 .5 8 9 .8 108.1 15.2 121.9

30 2 5 .3 139 .0 172.6 27 .9 21 8 .4

40 2 8 .6 195 .4 2 37 .1 3 0 .5 3 1 2 .4

50 3 5 .4 2 55 .2 3 24 .3 4 0 .6 4 3 1 .8

60 3 8 .7 3 2 9 .1 3 9 2 .0 5 0 .8 5 3 0 .9

W arburg f la s k s  c o n ta in e d  0 .5  ml of 0 .2 M  phosphate  buffer pH 7 . 2 ,  0 .5  ml 
of s tan d ard ized  c e l l  s u s p e n s io n ,  25 m icrom oles of a c e ta te  and 6 u g /m l  of 
th iam ine  w here  in d ic a te d  in  th e  ta b le  and  0 .1  ml of 20% KOH w as  p lac ed  in  
the  c en te r  w e l l .



Figure 22 . O xygen up take  by c o lo r le s s  c e l ls  of C . egui w ith  a c e ta te .
' D ata  from. Table 13.

/

o—o endogenous w ith  or w ithout th iam ine  exposu re  
w ithout th iam ine  exposure  

°— a w ithou t th iam ine  exposure  but th iam ine  added  
in  the  v e s s e l .

• — •  th iam ine  ex p o sed  c e l l s .

i
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Pigm ents of C . equi

The to ta l  (combined) p igm ents w ere  red d ish  orange in  co lo r  and 

gave  a  deep  b lue  co lo r  on th e  add ition  of co n cen tra ted  H2SO4 but no 

co lor w ith  HC1. The p a r t i t io n  t e s t  be tw een  90% m ethanol and  petroleum  

e th e r  (30-60 C) by to ta l  pigm ents in d ica ted  both e p ip h a s ic  and  hypho- 

p h a s ic  c h a r a c t e r s . D eveloped  chromatograms w hen  e x p o sed  to  I 2 

a tm o sp h e re /  dem onstra ted  th a t  a l l  the  pigm ents tu rned  b lack  w h ich  

in d ic a te d  abso rp tion  of io d in e .  W hen kept at room a tm o sp h e re /  th e  

b lack  sp o ts  d is a p p e a re d .  This in d ic a te d  th e  u n sa tu ra ted  na tu re  of the  

p igm ents  and b inding of iod ine  p h y s ic a l ly .

The sp e c tra  of th e  to ta l  pigments in  e th an o l are  shown in  Figure 23 . 

P igm ents e x trac ted  from the  c e l ls  grown in  com plex medium and in  sy n ­

th e t ic  medium w ith  added  th iam ine  show ed s im ila r  sp e c t ra  in  th a t  a b so rp ­

t io n  p e ak s  w ere  o b se rved  a t  440 my, 464 my and 495 my. W hen e th an o lic

so lu t io n s  of pigm ents w ere  chrom atographed, s ix  d ifferen t b an d s  w ere
/

e v id en t from c e l ls  grown on try to se  medium w hile  only th ree  w ere  ob ta ined  

w ith  c e l l s  grown on sy n th e tic  medium (Table 14).

T hese  sp e c tra  in d ic a te d  th a t  C .  equi p o s s e s s e s  th e  sam e kind of
/

pigm ents w hether grown in  complex medium or sy n th e tic  medium w ith  

th ia m in e .  The r e s u l ts  of th in  layer  chromatography of p igm ents from 

t ry p to se  grown c e l ls  may be  due to  breaking  down of main pigm ents in to  

se v e ra l  com ponents or rep re se n te d  in te rm ed ia te  s ta g e s  of s y n th e s i s .  

Number 1, 2 / and 3 (Table 14) seem  to  be id e n t ic a l  p igm ents belonging



67

Table  14. P igm ents found in  C . equi grown on try p to se  a g a r  and 
sy n th e t ic  m edium .

_______ Absorption maxima in  e th a n o l  (mu)__________
Pigm ents C e l ls  grow-n on 'tryptose  ; C e l l s  grow n on  sy n th e tic

(Ascending Rf va lu es)________  agar (1)______ ;___________medium (2)________

1 . 430* 460 495* — — —

2 . 430* 462 500* - - -

3 . 430* 465 500* 430* 465 500*

4 . 480 480

5 . 455 -

6 . 440 440

(1) Difco #B 64 , dehydrated
(2) Braun and Hofm eier, 1927
* T hese  maxima w ere  s e e n  a s  shoulders rather th an  c le a r  p e a k s .  
-  = No pigment..

i



Figure 23 . The sp e c tra  of the  pigm ents found in  e q u i . grown 
on try p to se  agar  (so lid  line) and  sy n th e tic  medium 
(broken l in e ) .



PE
R

C
EN

T 
T

R
A

N
SM

IT
T

A
N

C
E

2 0

3 0

40

3 0

60

70

80

90

100
360480 4 4 0 400520600 5 60

WAVELENGTH ( mu)



69

to th e  sam e c l a s s .  Apparently four d is t in c t  p igm ents w ere  o b ta in ed  

from th e  c e l l s  grown on tryptone medium and th ree  from c e l l s  grown on 

th e  sy n th e tic  medium.

I



DISCUSSION

/  k '

'm«c,ed The enhancem ent of growth of C .  equ i bv g lu c o s e ,  an  o bse rva tion  
*533 '

made long ago in  pep tone  m e d ia , w as  found not to  occu r  in  a sy n th e tic  

medium conta in ing  (NE^JgSC^ a s  n itrogen  so u rc e .  W hen  a c e ta te  w as 

su b s t i tu te d  for g lu co se  a s  carbon  and energy so u rc e ,  good growth occurred
I

in  the  sy n th e tic  medium. The ad d it io n  of g lu co se  to  media conta in ing  

0.5% a c e ta te  d id not enhance  growth of th e  c u l tu re .

The m echanism  by w h ich  g lu c o s e  s t im u la te s  growth in  a  peptone
/

medium is  not c le a r .  That g lu c o se  i s  m etabo lized  very  s low ly  by C .  equi 

i s  in d ic a te d  by the  a lm ost n eg lig ib le  oxygen up take  s e e n  in  W arburg 

s tu d ie s ,  and by the  m inute am ounts consum ed in  growth s tu d ie s  a s  r e ­

v e a led  by iso to p ic  s tu d ie s  and q u a n ti ta t iv e  d e te rm ina tions  of g lu c o s e .

The rap id  consum ption  of oxygen  w ith  a c e ta te  a s  su b s tra te  and  the  a b u n ­

dant growth ob ta ined  w ith  a c e ta te  su g g e s t  th a t  g lu co se  may b e  slowly 

m etabo lized  to  a c e ta te .  The ev id en ce  su g g e s ts  th a t  g lu c o s e  i s  not 

read ily  t ransported  in to  th e  c e l l ,  for c e l l s  removed from a g lu co se  

medium im m ediately revert  to  th e  growth ra te  c h a ra c te r is t ic  of a su g a r -  

free  medium. A lso, i t  seem s th a t- th e  c e l l s  are  d e fic ie n t  in  enzym es 

cap ab le  of degrading g lu c o s e ,  a s  show n by the  in a c t iv i ty  of c e l lu la r  

e x t r a c t s .

The pigm ents of C . equ i have  chem ica l p ropert ies  very  s im ila r  to  

caro teno id  p ig m e n ts . The spectrum  of th e  to ta l  pigm ents co rresponds

70



c lo s e ly  to  lyCoxanthin which w a s  c h a ra c te r iz e d  by S tarr and  S a p e rs te in  

(1953). Three of the in d iv idua l p igm ents  (Pigments 1 , 2 ,  and  3 of 

Table 14) have sp ec tra  very s im ila r  to  rub ixan th in  a s  reported  by Karrer 

and Jucker (1950), but p igm ents 4 , 5 ,  and 6 appea r  to  be d ifferen t from 

any o f  the  described  ca ro teno id  p igm ents  and  rem ain  u n id en tif ied .

Of th e  s ix  pigments p re se n t  in  c e l l s  grown on a r t i f ic ia l  medium
i

w hich could  be sep a ra ted  by th in  la y e r  chrom atography, only th ree  could 

be found in  the  c e l ls  grown on a sy n th e t ic  m edium . This may in d ic a te  

that in  c e l ls  grown on a com plex m edium , in te rm e d ia te s  of pigment b io ­

sy n th e s is  accum ulate  to  d e te c ta b le  c o n c e n tra t io n s .  It i s  a lw ays  p o s s ib le ,
i

how ever, th a t  th e  sy n th e tic  medium d o e s  not support the  b io sy n th e s is  of 

a ll th e  p igm en ts . Braun (1949), S ta rr  and S a p e rs te in  (1953), and 

S ch u ste r  et a l .  (1959) s tu d ied  th e  e ffec t  of th iam ine  on p igm entation  

in s p e c ie s  of C o rvnebac te rium . bu t th e s e  w orkers  employed media co n ­

ta in ing  c a se in  h y d ro ly sa te .  In th e  s tu d ie s  w ith  C . equi a  s im ple  sy n ­

th e t ic  medium w as  employed w h ich  a llow ed  for dem onstra ting  th e  effect 

of e ac h  component of the  medium on p ig m en ta tion .

In the  syn the tic  medium th e  amount of p igm ents produced w as  pro­

portional to  the  th iam ine c o n ce n tra t io n  to  a le v e l  of 5 n g /m l . H igher 

concen tra tio ns  of thiam ine d id  not promote fu rther pigment s y n th e s i s .

A s im ila r  co rre la tion  be tw een  grow th and  th iam ine  co n cen tra tio n  e x is te d  

but ev en  l e s s  th iam ine w as requ ired  to  provide a  maximum e ffec t  on 

grow th . Thiamine appears  to  be an  a b so lu te  requirem ent for pigment
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b io s y n th e s is ,  bu t o ther  s u b s ta n c e s  w ere  found to  rep la c e  th iam ine for 

growth in  th a t  ca lc ium  p a n to th e n a te ,  Bx2 ° r  com binations of amino ac id s  

would support growth but not p igm en ta tio n . It seem s th a t  growth and 

pigment sy n th e s is  are  se p a ra te  c e l lu la r  func tions  w h ich  c an  be co n ­

tro lled  by th e  e x te rn a l  en v iro n m en ts .  S c h u s te r  e t  a l .  (1959) made a 

s im ila r  o b se rv a t io n .  From our r e s u l ts  a b io a s s a y  for sm all q u an ti t ie s  

of th iam ine should  be  f e a s ib le  by co rre la t in g  pigm ent formation w ith  

th iam ine co n ce n tra t io n .

Thiamine ev iden tly  in d u c e s  c o lo r le s s  c e l l s  to  form enzym es w hich  

are  invo lved  in  p igm ent b i o s y n t h e s i s . That su ch  may be  th e  c a s e  w as  

in d ic a te d  in  the  experim ents  performed w ith  c o lo r le s s  c e l ls  exp osed  to 

th iam ine  and ch lo ram phen ico l .  W hich  enzym es a re  induced  by thyam ine 

i s  not c le a r ,  bu t c e r ta in  p o s s ib i l i t i e s  e x i s t .  The ind uced  enzyme(s) 

involved  may be  e i th e r  th o s e  d irec tly  invo lved  in  pigment synthesis; or 

th e  k in a s e  w hich forms th iam ine  pyrophosphate  from th iam ine  and
i

ad eno sine  t r ip h o s p h a te .

The r e s u l ts  in d ic a te  th a t  a c e ta te  i s  a requ irem ent for pigment 

s y n th e s i s .  It seem s th a t  c o lo r le s s  c e l l s  w hen  ex p o sed  to  th iam ine for 

2 to  3 h o u rs ,  develop  p o te n t ia l i t i e s  of oxygen up take  in  a c e ta te  in  m ano- 

m etric s t u d i e s . It in d ic a te d  th a t  th e re  i s  a d iffe rence  in  th e  re s t in g  c e l ls  

of C .  equi w hen h a rv e s te d  from d ifferen t nu tr it iona l  c o n d it io n s .  Carbon 

of a c e ta te  hps b e en  show n by L o tspeich  e t  a l .  (1963) to  be  incorpora ted  

in to  the  ring sy s tem  of caro teno id  and  Schopfer and Grob (1956) showed
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th a t  p recu rso rs  of a c e ta te  w ere  re q u ire d , but not th ia m in e , for ca ro teno id  

b io sy n th e s is  in  P h v c o m v ce s .

The p igm ents and  th e  th iam ine  requirem ent for pigment production 

in d ica te  a c lo s e  taxonorpic re la t io n sh ip  be tw een  C .  equi and th e  p lan t 

pa thogens: C . m ic h iq a n e n s e , C . p o in s e t t i a e ,  and C . f la c c u m fa c ie n s .
I

H ow ever, th e  p lan t  pa tho gens  do not grow in  th e  sy n th e tic  medium of 

Braun and H ofm eier h en ce  n u tr it io n a l  s im ila r i t ie s  and d iffe rences  e x i s t .

The s t r a in  of C . hoaq ii  a v a i la b le  for th is  study  (ATCC 7005) w as 

p rac t ic a l ly  id e n t ic a l  w ith  th e  four s t ra in s  of C.. e q u i . All are  highly  

ox idative  and acc u m u la te  a c id s  in  su ch  sm all amounts th a t  none i s  in d i ­

c a ted  in  the  custom ary  t e s t s  with Durham ferm enta tion  t u b e s . Only s l igh t
/

ac id ity  is  o b se rv ed  near  th e  su rface  in  OF m ed ia .  The s l ig h t  accum u la ­

t io n  of a c id s  i s  b e l ie v e d  to  be the  e x p lan a t io n  for some d isag reem en t in  

th e  l i te ra tu re  a s  to  th e  su g a rs  a t ta c k e d  by th e s e  s p e c i e s .
i

It i s  u n n e c e s sa ry  and unw ise to  co n s id e r  a s  d ifferent sp e c ie s  

organism s w h ich  are  a s  s im ila r  a s  th e  s t ra in s  u se d  in  th is  s tu d y . It 

i s  recom mended th a t  a l l  th e s e  o rgan ism s be co n s id e red  a s  s t ra in s  of 

the  firs t  named s p e c i e s ,  C .  h o a q i i .



SUMMARY

C orynebac te rium  equi and  C . hoaq ii a re  e s e n t ia l ly  id e n t ic a l  in  

m orpholog ical, c u ltu ra l  and p h y s io lo g ic a l  c h a ra c te r i s t ic s  and  i t  i s  recom ­

m ended th a t  _Q_. equ i be  co n s id e red  a  homonym of C . h o aq ii  s in c e  th is  

s p e c ie s  w a s  th e  f i rs t  nam ed.

In th i s  s tudy  i t  h a s  b een  confirm ed th a t  g lu co se  i s  s t im u la to ry , 

and  q u a n ti ta t iv e  d a ta  have  b e en  ob ta ined  to  fchow th a t  only minute 

am ounts of the  su g a r  are  u t i l i z e d .  The sam e o b se rv a tio n s  w ere  tru e  for 

C . h o a q i i . In  a  medium con ta in ing  100 n g /m l of g lu co se  only 80 ng w ere  

u t i l iz e d  in  5 d a y s . A ceta te  w a s  more stim ula tory  to  bo th  s p e c ie s  th an  

g lu c o s e ,  and  g lu c o se  w as  w ithout e ffec t in  th e  p re se n c e  of a c e ta t e .  

Experim ents w ith  g lu c o s e - . l -0 * 4  rev e a le d  th a t  most of th e  ra d io a c t iv i ty  

w as  evo lved  C O 2 .

In a  sy n th e t ic  medium ca lc ium  p a n to th en a te ,  B^2 anc* some com bi­

n a tions  of amino a c id s  perm itted  c o n s is te n t  low le v e ls  of growth w ithout 

p ig m en ta tion . For optimum growth of th e s e  organism s th iam ine  w as  

n e c e s s a r y .  The maximum effec t of thiamine on growth in  th e  sy n th e t ic  

medium w a s  o b ta ined  w ith  a co n cen tra tio n  of only 3 .0  n g /m l .  W ithou t 

th iam ine  th e re  w a s  no c h ro m o g en es is ,  and th e  maximum ch rom ogenes is  

w as  o b ta in ed  w ith  5 n g /m l .  At suboptim al le v e ls  of th iam in e  grow th and 

chrom ogenes is  w ere  proportional to  the  th iam ine  c o n ce n tra t io n .  T hese  

o rgan ism s ap p ea r  to  provide an  exceed ing ly  s e n s i t iv e  method for d e te c t in g
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and q u a n ti ta t in g  th ia m in e .  Thiamine seem s to  be an ab so lu te  requirem ent 

for pigment b io sy n th e s is  in  t h e s e  o rg an ism s .

C o lo r le s s  c e l l s  (grown w ithout th iam ine) were induced  to  form 

pigment by th e  ad d it io n  of th iam ine; ch loram phenicol p reven ted  th is  

in d u c t io n .  Thiamine in  minute am ounts seem s to  m ediate ch rom ogenes is  

by inducing  th e  form ation of th e  enzym e sys tem  required  for th e  b io ­

sy n th e s is  of th e  p ig m e n ts . The pigm ents w ere  found to  be c a ro ten o id s  

w ith  ab so rp tio n  maxima in  e th an o l a t  about 440, 464, and 495 mp.
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