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N H  2 NH~ 
I I 

HOCH~" (CH,) n" CH" C OOH + D P N  + ,~-OCH" (CH,)n" CH.  COOH + D P N H  + H + 
where  n = 2 or 3. (or T P N  +) (or T P N H )  

P r e s u m a b l y  all t h e  reac t ions  descr ibed by  th i s  equa t ion  are ca ta lyzed  by  a single enzyme ,  
s ince  an  e n z y m e  p repa ra t i on  t h a t  was  more  t h a n  9 o %  inac t iva t ed  t h r o u g h  hea t i ng  a t  6o~C 
showed a p p r o x i m a t e l y  t he  s ame  relat ive ac t iv i ty  wi th  t he  respect ive  subs t r a t e s  and  nucleot ides .  

The  fresh and  hea t - t r e a t ed  p repa ra t i ons  also ca ta lyze  t he  reduc t ion  of D P N  or T P N  in t he  
presence of a lower homologue  of P HS ,  homoser ine .  I n  th i s  case, wi th  fresh prepara t ions ,  T P N  
is reduced  cons iderab ly  fas ter  t h a n  is DP N,  whereas  t he  reverse  is t rue  wi th  hea t - t r e a t ed  prepa-  
r a t ions  (under  s imilar  t e s t  condit ions) .  I t  is t h u s  possible t h a t  t he  fresh p repa ra t ions  con ta in  
more  t h a n  one e n z y m e  capable  of ac t ing  on homoser ine .  Accordingly,  the  re la t ionship  of t he  
P H S -  or H H S - d e h y d r o g e n a t i n g  e n z y m e  to t he  homoser ine  dehydrogenase  s of yea s t  is uncer ta in .  
Serine,  th reonine ,  and  ace ta ldehyde  did no t  appea r  to be subs t r a t e s  for the  e n z y m e  prepara t ions .  

Very  probably ,  t he  dehydrogenase  t h a t  ac t s  on P H S  or H H S  is involved in t he  g rowth  
response  of cer ta in  N. crassa m u t a n t  s t ra ins  to these  to -hydroxy-a -amino  acids. P H S  is ut i l ized 
by  m u t a n t s  t h a t  respond  a l t e rna t ive ly  to proline or to o rn i th ine  9 and  H H S  by  some  m u t a n t s  
t h a t  respond  to lysine TM. The  par t ia l  r ep l acemen t  of a rg in ine  by  P H S  in t he  diet  of chicks 11 m a y  
well depend  in pa r t  on a s imilar  enzymic  react ion.  The  g rowth -p romot ing  ac t iv i t ies  of P H S  a n d  
H H S  are  t h u s  ascr ibed to t he  fo rma t ion  of t he  respect ive  ¢o-semialdehydes.  Whi l e  it is t h o u g h t  
l ikely t h a t  the  to-semialdehydes ,  b u t  no t  t he  cor responding  h y d r o x y  compounds ,  are ac tua l  
b io syn the t i c  in te rmedia tes ,  t he  possibi l i ty  t h a t  t h e  h y d r o x y  c o m p o u n d s  have  some " n o r m a l "  
me tabo l i c  func t ion  is no t  excluded.  The  key  pos i t ion  of GSA in t he  g lu t amic  fami ly  of N. crassa 
has  been reportedlY, 13. T he  prev ious ly  considered possible role of a -aminoad ip ic  ~-semia ldehyde  
a s  an  i n t e rmed ia t e  in lysine syn thes i s  14-1~ is suppor t ed  b y  t he  p re sen t  f inding t h a t  th i s  semi-  
a ldehyde  is the  p roduc t  of an  enzymic  reac t ion  whose  subs t r a t e  is k n o w n  to sa t i s fy  a lysine 
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The structure of the prosthetic group of bovine submaxillary 
gland mucoprotein 

:Bovine s u b m a x i l l a r y  g land  mucop ro t e i n  (BSM) con ta ins  a b o u t  17 % sialic acid and  9.2 % N-ace ty l -  
_galactosamine;  in addi t ion ,  N-ace ty lg lucosamine ,  galactose,  mannose ,  a n d  fucose are  p re sen t  in 
ve ry  smal l  a m o u n t s  z, ~, s. I t  was  shown  previously4 t h a t  t he  reduc ing  group of sialic acid is jo ined 

i n  a glycosidic l inkage to  t he  res t  of t he  mucopro t e in  and  t ha t ,  a t p H  1 .o and  80 °, 78 % sialic acid, 
.and sialic acid only,  is re leased f rom BSM. Vibrio cholerae neu ramin ida se  s spli ts  off u p  to 64 % 
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of  the  sialic acid of BSM t. The  presence in BSM of equ imola r  quan t i t i e s  of sialic acid and  galactos-  
amine  sugges ted  t h a t  ga l ac tosamine  was  the  pa r t ne r  of sialic acid in the  glycoside bond  4. This  
a s s u m p t i o n  was  verified: 

(i) 0. 5 g BSM was  t rea ted  wi th  20 ml  O.Ol N Ba(OH)2 a t  80 ° for 15 rain, the  b a r i u m  removed  
a n d  the  r ema in ing  solut ion d ia lysed  aga ins t  io vo lumes  of water  a t  4 °. Paper  c h r o m a t o g r a p h y  
(n-butanol/pyridine/H20 (6 :4 :3)  as solvent)  of the  concen t ra ted  dia lysate  revealed a compoun~t 
of low R y (0.04) reac t ing  wi th  bo th  Ehr l i ch ' s  and  orcinol r eagen t s  to give purple  and  reddish-  
purp le  colours ;  the  RF value  was  close to t h a t  of neu ramin - l ac to se  5. In  addi t ion  free N-acetyl-  
n e u r a m i n i c  acid (NANA;  RF, o.12) was t raced  by  the  s ame  reagents ,  and  a smal l  a m o u n t  of 
N-ace ty lga l ac to samine  (RF, o,31 ) by  t he  Morgan-Elson  react ion.  At  R F 0.60 a ch romogen  was 
present ,  fo rming  an  in tense  bu t  qu ick ly  fad ing  purp le  colour wi th  Ehr l i ch ' s  r eagen t  immed ia t e lv  
in the  cold, a reddish-purp le  colour wi th  the  orcinol reagent ,  and  a fa in t  brown colour wi th  anil ine 
hydrogen  p h t h a l a t e  on hea t ing .  This  ch romogen  coincided precisely in R F value  and  colour 
reac t ions  wi th  a c o m p o u n d  p roduced  when  N-ace ty lga l ac tosamine  or N-ace ty lg lucosamine  were 
s u b m i t t e d  to t he  s ame  mild alkali  t r e a t m e n t .  Bo th  c o m p o u n d s  showed an  absorp t ion  m a x i m u m  
at  abou t  230 m # .  F r o m  these  proper t ies  it seems r a t he r  cer ta in  t h a t  the  ch romogen  is ident ical  
wi th  t he  ch romogen  i ( anhydro-ace ty lg lucosamine)  prepared  f rom N-ace ty lg lucosamine  under  
s imi lar  condi t ions  by  KUHN AND KROGER 6 and  t h a t  it has  a double bond  con juga ted  to the  
amide  group.  

(2) T r e a t m e n t  of the  low RF c o m p o u n d  wi th  inf luenza vi rus  n e u r a m i n i d a s e  s (Lee s train)  
a t  35 ° for 16 h resul ted  in i ts  q u a n t i t a t i v e  b reakdown  to abou t  equal  a m o u n t s  of N A N A  and  
t he  chromogen ,  the  control  r ema in ing  unchanged .  

(3) On  hea t i ng  the  c o m p o u n d  of low R F in o . 6 N  B a ( O H ) i  a t  IOO ° for 6 h, 2 -carboxypyrro le  
k n o w n  to der ive  f rom N A N A  was  produced ,  a long wi th  a c o m p o u n d  of h igh  R F (o.8I) r eac t ing  
in t he  cold i n s t a n t a n e o u s l y  wi th  Ehr l i ch ' s  r eagen t  to give a s table  br ight  purp le  colour coinciding 
wi th  a c o m p o u n d  formed f rom N-ace ty lga lac tosamine  unde r  s ame  condit ions.  Bo th  c o m p o u n d s  
were observed  prev ious ly  w h e n  BSM was t r ea ted  accordingly~. 

These  da t a  would indicate  t h a t  the  p ros the t ic  g roup  of BSM can  be de tached  by  ve ry  gent le  
alkali  t r e a t m e n t  and  t h a t  it  is the  d isacchar ide  shown  in Fig. i .  The  enzymic  resu l t s  exclude 
a t e t raose  cons t i tu t ion .  Alkal i  hydro lys i s  of the  ester  or N-glycosidic l inkage a will resul t  in t h e  
l iberat ion of the  disaccharide,  i ts O-acetyl  group being split  off in t he  process.  The  r educ ing  
d isacchar ide  t h u s  fo rmed  is the  glycoside of a /%hydroxya ldehyde .  As such  it  behaves  t o w a r d s  
mi ld  alkali  as does 3- f l -D-galac topyranosyl -N-acety lg lucosamine  6. Bo th  glycosides b reak  down by  
an  e l imina t ion  m e c h a n i s m  direct ly  into t he  g lycon and  the  s ame  ch romogen ;  bo th  glycosides 
form only  smal l  a m o u n t s  of u n i m p a i r e d  N - a c e t y l h e x o s a m i n e  by  a m e c h a n i s m  of alkal ine hy -  
drolysis  e. This  behav iour  excludes  l inkage of N A N A  t6 Ci or C 8 of N-ace ty lga lac tosamine .  The  
p roduc t ion  of N-ace ty lg lucosamine  some t i mes  observed unde r  the  condi t ions  of (1) m a y  be 
a c c o u n t e d  for by  reverse  aldol izat ion of N A N A  8. 

O C H20  H / / C H O H  

or 5d t [ 

" /  \ i - -  3{/ O - - C  C H ( H C O A c J C H O H .  CHaOH 

po lypep t ide  N-ace t y l -  / / ~ N ~  sialic acid res idue  
g a l a c t o s a m i n y l  cO~H 

Fig. I 
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