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EFFECTS OF PIANT GROWTH REGULATORS ON AMINO ACID
METABOLISM IN OAT lEAVES

CHAPTER I  

INTRODUCTION

P la n t grow th re g u la to r s  have been  shown t o  a f f e c t  many d iv e rs e  p ro 

c e s se s  in  p la n t s .  C o n sid erab le  e f f o r t  has been  expended in  in v e s t ig a t in g  

th e  in f lu e n c e  o f  aux ins on c a rb o h y d ra te , n i t r o g e n ,  h ig h  energy  p h o sp h a te , 

and  c e l l  w a ll m etabolism  in  th e  hope o f  de te rm in in g  w hich f a c e t  o f  th e  

m etabolism  i s  a f f e c te d  by a u x in . However, th e  mechanism o f  th e  a c t io n  

i s  s t i l l  o b scu re .

FYeiberg an d  C la rk  ( 4 )  e s ta b l is h e d  t h a t  th e  n i t r o g e n  d i s t r i b u t io n  

p a t te r n  in  soybean p la n ts  whose ro o ts  w ere exposed to  2 ,4 -D  ( 2 ,4 - d i -  

ch lo ro p h en o x y ace tic  a c id )  was g r e a t ly  a f f e c t e d ,  b u t  th e  t o t a l  n i t r o g e n  

c o n te n t was unchanged.

Yasuda e t  a l  (21) showed t h a t  t re a tm e n t o f  p o ta to  p la n ts  w ith  2 ,4-D  

p r i o r  to  h a rv e s t  in c re a s e d  th e  p r o te in  c o n te n t o f  th e  tu b e r s .

A ccording to  Wort (19 ) i t  was r e p o r te d  by Rasmussen and  Lawrence

t h a t  low r a t e s  o f  2 ,4 -D  a p p l ic a t io n  t o  Canada t h i s t l e  cau sed  s ig n i f i c a n t

in c re a s e s  in  f r e e  amino a c id s  and p r o te in  in  th e  r o o t s .

Akers and  Fang ( l )  found  t h a t  2 ,4 -D  t r e a t e d  b ean  p la n ts  showed a  r e 

d u c tio n  in  p h o to s y n th e tic  f i x a t io n  o f  C^^02* They a l s o  n o te d  t h a t  a  de-
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c re a se  in  th e  a s p a r t ic  a c id  and  g lu tam ic  a c id  c o n te n t o f  b o th  stem s and 

ro o ts  o f  bean r e s u l te d  from th e  a p p l ic a t io n  o f  2,U-D and 2 ,U ,5-T  (2 ,U ,5 - 

tr ic h lo ro p h e n o x y a c e tic  a c id ) .

Vernon e t  a l  (lU-) a p p lie d  C ^ ^ -lab e led  a c e ta te  to  pea  ro o t  t i s s u e s  

and n o te d  th a t  th e  dua l e f f e c t s  o f  lAA ( in d o le a c e t ic  a c id )  and 2,U-D upon 

th e  grow th o f  ro o ts  were c lo s e ly  a s s o c ia te d  w ith  t h e i r  in f lu e n c e  on 

a c e ta te  u t i l i z a t i o n .

Rohrbaugh ( 9 ) ,  s tu d y in g  th e  e f f e c t s  o f  p la n t  grow th re g u la to r s  on th e  

m etabolism  o f  o a t p l a n t s ,  r e p o r te d  t h a t  th e  la b e l in g  o f  s e v e ra l  m e tab o lic  

In te rm edia te s  du ring  p h o to sy n th e tic  f ix a t io n  o f  was a f f e c te d  con

s id e r a b ly  by p r e t r e a t in g  th e  le av e s  w ith  th e s e  su b s ta n c e s . He a ls o  ob

se rv ed  t h a t  th e  e f f e c t s  o f  lAA and 2 ,4 ,$ -T  ap p eared  to  be s ig n i f i c a n t ly  

d i f f e r e n t  a t  th e  same c o n c e n tra tio n . Some o f  th e  e q u i l i b r i a  in v o lv in g  

a la n in e ,  a s p a r t a t e ,  g lu ta m a te , g ly c in e , and  s e r in e  were a f f e c te d  (lO ).

The p re s e n t  s tu d y  made u se  o f  c a rb o n - l4  as  a  t r a c e r  in  an a ttem p t to  

determ ine d if fe re n c e s  in  amounts and s p e c i f ic  a c t i v i t i e s  o f  c e r t a in  f r e e  

and p ro te in -b o u n d  amino a c id s  r e s u l t in g  from  tre a tm e n t o f  o a t  le a v e s  w ith  

grow th r e g u la to r s .



CHAPTER H  

MATERIAIS AND METHODS

V ic to ry  o a ts  (Avena s a t i v a ) were p la n te d  and grown in  s o i l  in  an a i r  

c o n d itio n e d  growing room a t  70-75° F. A bank o f  s ix  "coo l w h ite "  40 w 

f lu o r e s c e n t  lamps p ro v id e d  a  l i g h t  in te n s i ty  o f  800-2000  f t - c  a t  th e  l e a f  

s u r fa c e  o f  th e  s e e d l in g s .

Two weeks a f t e r  p la n t in g ,  s e e d lin g s  w ith  u n ifo rm ly  expanded second 

le av e s  were s e le c te d .  These le a v e s  were th e n  c u t  under w a te r le a v in g  

app rox im ate ly  1 cm o f  sh ea th  on each  l e a f .  A f te r  b lo t t i n g  away th e  ex

c ess  w a te r , each  l e a f  was w eighed. The te rm in a l end o f  th e  b lad e  was 

trimmed away u n t i l  th e  rem ain ing  p a r t  o f  each  l e a f  w eighed th e  same f o r  a  

s in g le  experim en t.

The c u t  ends o f  th e  sh ea th s  were th en  p la c e d  in  v ia l s  c o n ta in in g  th e  

p re tre a tm e n t s o lu t io n s  which c o n s is te d  o f  d i s t i l l e d  w a ter ( c o n t r o l ) ,  5 % 

10"^ M p o tassium  c h lo r id e  (K D l-c o n tro l) , 5 x  10“^ M p o tass iu m  s a l t  o f  in 

d o le a c e tic  a c id  (lA A ), and 5 x  10"^ M po tassium  s a l t  o f  2 ,4 ,5 - t r i c h l o r o -  

phenoxyace tic  a c id  (2 ,4 ,5 - T ) .  The le av e s  in  t h e i r  r e s p e c t iv e  s o lu t io n s  

were p la c e d  under a  bank o f  s ix  30 w f lu o r e s c e n t  lamps which p ro v id ed  an 

ir r a d ia n c e  o f  2000 f t - c  a t  th e  l e v e l  o f  th e  le a v e s .  A ir  was c i r c u la t e d  

o v e r th e  s u r fa c e  o f  th e  le av e s  d u rin g  p re tre a tm e n t.

At th e  end o f  th e  fo u r  ho u r p re tre a tm e n t p e r io d ,  th e  v i a l s  c o n ta in -
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If

ing  th e  le av e s  and s o lu t io n s  were t r a n s f e r r e d  to  p h o to sy n th e s is  cham bers. 

Each p h o to sy n th e s is  chamber c o n s is te d  o f  an 80 ml g la s s  t e s t  tu b e , a  

s to p p e r  th ro u g h  ^ i c h  p a sse d  a  curved  g la s s  s id e  arm , and a  serum v i a l  

cap . Each chamber was p la c e d  in  a  w a te r b a th  th e  tem p era tu re  o f  \d iich  

was m a in ta in ed  a t  20 t  1° C. E ig h t 15O w r e f l e c t o r  f lo o d  lam ps,  fo u r  on 

each s id e ,  p ro v id ed  an i r r a d ia n c e  o f  app rox im ate ly  25OO f t - c  on b o th  s u r 

fa c e s  o f  th e  le a v e s .

An a l iq u o t  o f  sodium b ic a rb o n a te  (NaHC^^O^) e q u iv a le n t to  $0 uc o f

and a  drop o f  m ethyl r e d  in d ic a to r  were p la c e d  in  th e  r e s e r v o i r  o f  

th e  s id e  arm. A f te r  c lo s in g  th e  s id e  arms w ith  serum  v ia l  c ap s , a  10 p e r  

c en t s o lu t io n  o f  a c id  (EgSOi^ )̂ was in je c te d  in to  th e  r e s e r v o i r  by means o f  

a  hypodermic n eed le  on a  s y r in g e . Enough a c id  was in je c te d  to  l i b e r a t e  

th e  C^^Og from  th e  NaHC^^O^ as in d ic a te d  by m ethyl re d . A f te r  20 o r  30 

m inu tes o f  p h o to sy n th e s is  th e  le av e s  were removed from  th e  chambers and 

p lunged  in to  b o i l in g  85 p e r  c e n t e th a n o l . They were b o i le d  f o r  ap p ro x i

m ate ly  3 m inu tes and th e n  a llow ed  to  s ta n d  in  th e  a lc o h o l s o lu t io n  o v e r

n ig h t .  A f te r  removing th e  l e a f  t i s s u e  from th e  a lc o h o l e x t r a c t ,  th e  

t i s s u e  was b o i le d  in  d i s t i l l e d  w a ter f o r  one h o u r. The t i s s u e  was th e n  

removed f o r  s to ra g e  u n t i l  p ro c e ss in g  and th e  e th a n o l and w ater e x t r a c t s  

were combined. The e x t r a c t s  were made to  volume w ith  85 p e r  c e n t e th a n o l 

and 10 u l  a l iq u o ts  in  t r i p l i c a t e  were p la te d  on s t a i n l e s s  s t e e l  p la n c h e ts .  

These sam ples were d r ie d  and th e n  co u n ted  w ith  a  m ylar end-window G.M. 

tu b e  and c o u n te r . The rem ain ing  l e a f  t i s s u e s  when p ro c e ssed  were d r ie d  

in  th e  oven a t  ap p ro x im ate ly  95° C f o r  2k h o u rs . The t o t a l  amount o f  

f ix e d  in to  e th a n o l-w a te r  e x t r a c te d  m a te r ia ls  was d e term ined  and re c o rd e d .

A known amount ( 3 mg f r e s h  w eight e q u iv a le n t)  o f  each  ex trau ît was
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s p o tte d  and d r ie d  on Whatman No. 1 f i l t e r  p ap er ( l8  -J- x 22 ^  in c h e s )  f o r  

chrom atography. The chromatograms were developed tw o -d im en sio n a lly  w ith  

71 p e r  c en t (by volume) phenol in  w a te r in  th e  f i r s t  d i r e c t io n  and b u ta n o l ,  

p ro p io n ic  a c id ,  and w ater in  th e  second d i r e c t io n  (2 ) .  Radioautogram s 

were made by p la c in g  th e  chromatograms on n o -sc ree n  X -ray  f i lm s  ( l4  by 17 

in c h e s )  f o r  one to  fo u r  weeks. The f i lm s  were developed  and th e  ra d io a c 

t i v i t y  o f  a l l  sp o ts  found on th e  chromatograms were coun ted . The p e rc en 

ta g e s  o f  th e  t o t a l  f ix e d  in to  th e s e  s e p a ra te  p ro d u c ts  were th en  de

te rm in ed .

The n e u t r a l  and a c id ic  amino a c id  m ix tu res  were removed from th e  l e a f  

e x t r a c ts  by io n  exchange columns acco rd in g  to  th e  method o f  Thompson e t

a l  (1 3 ).

In  Experim ent 1 th e s e  n e u t r a l  and  a c id ic  amino a c id  m ix tu res  were 

s e p a ra te d  by paper chrom atography. Each m ix tu re  was c o n c e n tra te d  and 

s p o t te d  on Whatman No. 3 f i l t e r  p ap er ( l8  ^  x 22 ^  in c h e s ) .  The chrom at

ograms were developed a s  d e sc rib e d  above. Radioautogram s were made a s  b e 

f o r e .  The q u a n t i ta t iv e  e s tim a tio n  and s p e c i f ic  a c t i v i t y  (coun t p e r  s e c 

ond p e r  m icrogram ) o f  each  amino a c id  were d e term ined  as  p re v io u s ly  r e 

p o r te d  (7 ) .

In  Experim ents 2 and 3 , a f t e r  th e  n e u t r a l  and a c id ic  amino a c id  m ix

tu r e s  were removed from  o th e r  compounds in  th e  l e a f  e x t r a c t s  by th e  

method o f  Thompson e t  a l  (13 ) ,  th e  in d iv id u a l  amino a c id s  were s e p a ra te d  

on an ion  exchange column by th e  m ethod o f  Moore e t  a l  ( 8 ) .  The i d e n t i t y  

o f  th e  in d iv id u a l  amino a c id s  was confirm ed  by co -ch rom atog rap ly  w ith  

knowns. Then a l iq u o ts  o f  100 u l  were ta k en  from  each 3 ml amino a c id  

f r a c t io n  and p la te d  in  t r i p l i c a t e  on s t a i n l e s s  s t e e l  p la n c h e ts .  These
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were d r ie d  and th e n  coun ted  w ith  a  windowless c o u n te r . The totsuL amount 

o f  r a d io a c t iv i ty  p e r  1 ml sample was c a lc u la te d .

D u p lica te  1 ml a l iq u o ts  were a ls o  tak en  from each  amino eicid. f r a c 

t i o n  and th e  amount o f  each  amino a c id  was e s tim a te d  by u se  o f  a  n inhy- 

d r in  re a g en t (3 ) . The o p t i c a l  d e n s ity  o f  each sample was measured, u s in g  

a  S p e c tro n ic  20 c o lo r im e te r  a t  a  wave le n g th  o f  570 mu. The s p e c i f ic  

a c t i v i t y  o f  th e  amino a c id  was th en  c a lc u la te d  f o r  each sam ple.

The oven d r ie d  l e a f  t i s s u e s  l e f t  eufter e x t r a c t io n  w ith  85 p e r  c e n t 

e th a n o l-w a te r  were h y d ro ly zed  w ith  6 N HCl. The d r ie d  l e a f  t i s s u e s  were 

p la c e d  in  sm all s e a le d  t e s t  tu b es  (am pules) w ith  5 ml o f  6 N ECl. These 

ampules were a u to c lav e d  a t  110° C f o r  2k h o u rs . A f te r  th e  ampules had 

c o o led  to  room te m p e ra tu re , th e y  were broken and th e  m a te r ia ls  were 

washed in to  t e s t  tu b e s . The b la c k  p r e c ip i ta te d  humins were s e p a ra te d  

from  th e  h y d ro ly sa te s  by f i l t r a t i o n ,  d r ie d ,  and th e  amount o f  r a d io a c t iv 

i t y  in  them was e s tim a te d . The f i l t r a t e s  were th e n  ev ap o ra ted  to  d ryness 

and  th e  re s id u e s  were d is so lv e d  in  d i s t i l l e d  w a ter- They were made to  1 

ml volume w ith  d i s t i l l e d  w a te r  and th e  amount o f  r a d io a c t iv i ty  in c o rp o ra 

t e d  was de term ined . A liq u o ts  o f  10 u l  were tak en  from  each sam ple and 

p la te d  on p la n c h e ts  in  t r i p l i c a t e .  These were d r ie d  and coun ted  as 

b e fo re .

The t o t a l  amount o f  found in  th e  t^ d r o ly s a te  and in  th e  unhydro

ly z e d  m a te r ia l  o f  each sam ple was c a lc u la te d .

The e x t r a c t io n ,  s e p a r a t io n ,  and q u a n t i ta t iv e  e s tim a tio n  o f  each 

amino a c id  in  each  h y d ro ly sa te  o f  th e  l a t e r  experim ents fo llo w ed  th e  

methods p re v io u s ly  d e sc r ib e d  (13 , 8 ) .  The s p e c i f ic  a c t i v i t y  o f  each 

amino a c id  was a ls o  c a lc u la te d .



CHAPTER III

RESUITS

E xperim ent 1

In  th e  f i r s t  experim ent o a t  le a v e s ,  each  w eighing 90 mg, were p re 

t r e a t e d  in  e i t h e r  HgO, 5 x  lO "^ M KDl, 5 x  10"^ M lAA, o r  5 x  10“^ M 2,U ,5- 

T. The experim ent was run  in  d u p lic a te  w ith  fo u r  le a v e s  in  each  v i a l .

The p r e t r e a te d  le a v e s  were a llo w ed  to  f i x  C^^02 f o r  20 m in u tes . The 

amounts o f  f ix e d  in to  e x t r a c ta b le ,  as  w e ll a s  in to  th e  h y d ro ly zab le  

and n o n -h y d ro ly zab le  m a te r ia ls  (humin) from  th e  n o n -e x tra c ta b le  f r a c t i o n  

a re  shown in  T able  I .

In  b o th  r e p l ic a t io n s  le a v e s  o f  th e  w a te r and KDl c o n tro ls  f ix e d  more 

in to  e th a n o l-w a te r  e x t r a c ta b le  m a te r ia ls  th a n  d id  th o se  p r e t r e a te d  

w ith  lAA o r  2 ,4 ,5 -T . The t i s s u e s  p r e t r e a te d  w ith  2 ,4 ,5 -T  in c o rp o ra te d  

th e  l e a s t  in to  th e  e th a n o l-w a te r  e x t r a c ta b le  m a te r ia l ,  w h ile  th e  

le a v e s  p r e t r e a te d  w ith  KDl in c o rp o ra te d  th e  l e a s t  in to  th e  non -ex - 

t r a c t a b l e  m a te r ia l .  The o a t le a v e s  p r e t r e a te d  w ith  lAA f ix e d  more 

in to  th e  H C l-h y d ro ly sa tes  and humins th a n  d id  th e  o th e r  le a v e s . Both lAA 

and 2 , 4 , ^-T p r e t r e a te d  t i s s u e s  f ix e d  more in to  th e  ly d ro ly s a te s  and  

in to  th e  humins th a n  d id  e i t h e r  c o n tro l .

The p e rcen tag e  o f  t o t a l  found in  s e p a ra te  m e tab o lic  in te rm ed

ia t e s  d u rin g  20 m inu tes p h o to sy n th e s is  i s  shown in  T ab le  H .

7
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The p e rc en ta g e  o f  th e  t o t a l  f ix e d  vdiich was in c o rp o ra te d  in to  

a la n in e ,  a s p a r t a t e ,  g lu ta m a te , and g lu tam ine was g r e a t ly  in c re a s e d , t h a t  

going  in to  g ly c in e  was d e c rea se d , w h ile  t h a t  go ing  in to  s e r in e  was n o t 

m a te r ia l ly  a f f e c te d  by 2 ,4 ,5 -T  p re tre a tm e n t. P re tre a tm e n t w ith  lAA p ro 

duced s im i la r  b u t l e s s  m arked e f f e c t s  on th e  la b e l in g  o f  a la n in e ,  g lu ta 

m ate , and g lu ta m in e , b u t a p p a re n tly  d id  n o t g r e a t ly  a f f e c t  th e  la b e l in g  

o f  ELspartate. The e f f e c t  o f  lAA on th e  la b e l in g  o f  g ly c in e  and s e r in e  

was s im i la r  to  t h a t  o f  2 ,4 ,$ -T

The s p e c i f i c  a c t i v i t i e s  o f  th e  in d iv id u a l  amino a c id s  sis determ ined  

a f t e r  s e p a ra t io n  by column and p ap er chrom atography appear in  T able I I I .

These d a ta  show t h a t  th e  e f f e c t  o f  2 ,4 ,$ -T  on th e  s p e c i f i c  a c t i v i t y  

o f  most o f  th e  amino a c id s  an a ly zed  i s  much more pronounced th a n  i s  th e  

e f f e c t  o f  lAA. The s p e c i f ic  a c t i v i t i e s  o f  a la n in e ,  a s p a r t a t e ,  g lu ta m a te , 

and g lu tam ine  were in c re a s e d  by p re tre a tm e n t o f  2 ,U ,5 -T . On th e  o th e r  

hand th e  s p e c i f i c  a c t i v i t i e s  o f  g ly c in e  and p o s s ib ly  s e r in e  were de

c re a se d  w ith  such  p re tre a tm e n t . P re trea tm e n t w ith  lAA d id  n o t g r e a t ly  

a f f e c t  th e  s p e c i f ic  a c t i v i t y  o f  a la n in e . I t  in c re a s e d  th e  s p e c i f i c  a c 

t i v i t i e s  o f  g lu tam ate  and  g lu ta m in e , b u t i t  d e c rea se d  th o se  o f  a s p a r ta te ,  

g ly c in e , and  s e r in e .

Experim ent 2

In  th e  second  experim en t o n ly  5 x  lO”^ M KDl and 5 x  lO”^ M 2 ,4 ,5 -T  

were u sed  a s  th e  p re tre a tm e n t s o lu t io n s .  The experim ent was done in  t r i p 

l i c a t e ,  w ith  3 le av e s  each  w eighing 100 mg u sed  in  each  v i a l .  A f te r  p r e 

tre a tm e n t each  v i a l  was p la c e d  in  a  p h o to sy n th e s is  cham ber, and photosyn

th e s i s  was a llow ed  to  c o n tin u e  f o r  30 m in u tes .

The f i x a t io n  o f  in  th e  e th a n o l-w a te r  e x t r a c te d  m a te r ia l ,  h y d ro ly 
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s a t e ,  and humin i s  shown in  Table IV. These r e s u l t s  con firm  th o se  found 

in  Experim ent 1. P re tre a tm e n t w ith  2 ,4 ,$ -T  r e s u l t e d  in  l e s s  f i x a t io n  o f  

in to  e th a n o l-w a te r  e x t r a c ta b le  m a te r ia ls  b u t s t im u la te d  th e  in c o rp o ra 

t i o n  o f  in to  th e  H C l-h y d ro ly sa tes  and humins.

The p e rcen tag e  o f  th e  t o t a l  which was found  in  s e p a ra te  m etabo l

ic  in te rm e d ia te s  i s  shown in  T able V. The r e s u l t s  a re  s im i la r  to  th o se  

observ ed  in  Experim ent 1.

The s p e c i f ic  a c t i v i t y  de term ined  f o r  each amino a c id  i s  shown in  

T ab le  V I. The same t re n d s  were o b serv ed  as in  Experim ent 1. P r e t r e a t 

ment o f  t i s s u e  w ith  in c re a s e d  th e  s p e c i f ic  a c t i v i t i e s  o f  a la n in e ,

a s p a r t a t e ,  and g lu tam a te  and d ec rea sed  th e  s p e c i f ic  a c t i v i t i e s  o f  g ly c in e  

and s e r in e ,  a lth o u g h  th e s e  re d u c tio n s  were n o t s ig n i f i c a n t .

The s p e c i f ic  a c t i v i t i e s  o f  amino a c id s  in  th e  H C l-h y d ro ly sa tes  o f  

th e  n o n -e x tra c ta b le  f r a c t io n s  ap p ear in  T able V II. P re tre a tm e n t o f  t i s s u e  

w ith  2 ,lf ,5 -T  in c re a s e d  th e  s p e c i f ic  a c t i v i t i e s  o f  a la n in e ,  a s p a r t a t e ,  and 

g lu tam a te  in  th e  a c id  h y d ro ly sa te s  b u t  reduced  th o s e  o f  g ly c in e  and s e r 

in e .

Experim ent 3

In  th e  t h i r d  experim en t th e  p re tre a tm e n t and f i x a t io n  p e r io d  were 

th e  same as  in  Experim ent 1 , b u t no w a te r -c o n tro l  was u sed .

The amounts o f  C^^ f ix e d  in to  th e  e x tr a c ta b le  and in to  th e  h y d ro ly zed  

and non -hydro lyzed  f r a c t io n s  o f  th e  n o n -e x tra c ta b le  m a te r ia ls  a re  shown in  

T ab le  v m . The f ix a t io n  o f  Ĉ  ̂ in to  e th a n o l-w a te r  e x t r a c te d  m a te r ia l s ,  

H C l-h y d ro ly sa te s , and humins was s im i la r  to  t h a t  shown by th e  r e s u l t s  o f  

Experim ents 1 and 2 .

The p e rc en ta g e  o f  t o t a l  C^^ w hich was found in  th e  s e p a ra te  m e tab o lic
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in te rm e d ia te s  vas determ ined  by co u n ting  th e  r a d io a c t i v i ty  on th e  paper 

chrom atogram s. The r e s u l t s  v h ich  a re  shown in  T able  IX in  g e n e ra l con firm  

th o se  o f  E xperim ents 1 and 2 ,  b u t th e  p e rcen tag e  going in to  g ly c in e  was 

in c re a se d  by th e  lAA and s h a rp ly  reduced  by 2 , 4 , $-T. On th e  o th e r  hand, 

th e  p e rcen tag e  in c o rp o ra te d  in to  s e r in e  was app ro x im ate ly  doubled  by th e  

lAA and some^diat in c re a se d  by 2 ,4 ,5 -T . These r e s u l t s  ap p ea r to  be in  th e  

o p p o s ite  d i r e c t io n  from th o se  n o ted  in  E xperim ents 1 and 2 .

The e x t r a c t s  from  th e  le a v e s  re c e iv in g  th e  same p re tre a tm e n t were 

combined to  o b ta in  more m a te r ia ls  f o r  chem ical a n a ly s e s , and th e  s p e c i f ic  

a c t i v i t i e s  o f  th e  amino a c id s  were determ ined . The d a ta  ap pear in  T able X.

P re tre a tm e n t o f  o a t  le a v e s  w ith  lAA o r  2 , 4 , 5-T in c re a s e d  b o th  th e  

in c o rp o ra tio n  in to  and th e  s p e c i f ic  a c t i v i t i e s  o f  a la n in e ,  a s p a r t a t e ,  and 

g lu ta m a te , a lth o u g h  th e  e f f e c t  o f  2 ,4 ,5 -T  was much more pronounced. The 

s p e c i f ic  a c t i v i t i e s  o f  g ly c in e  and s e r in e  were d ec rea sed  by p re tre a tm e n t 

w ith  2 ,4 ,5 -T , b u t th e  s p e c i f ic  a c t i v i t y  o f  s e r in e  was s l i g h t l y  in c re a s e d  

w ith  lAA p re tre a tm e n t w h ile  t h a t  o f  g ly c in e  was d ecrea sed .

The t i s s u e s  rem ain ing  a f t e r  e x tr a c t io n  o f  each r e p l i c a t e  w ith  e th a n o l 

and w a te r were n o t combined, and le av es  from  o n ly  one s e r i e s  were hydro

ly z ed  w ith  6 N HCl. The s p e c i f ic  a c t i v i t i e s  o f  th e  amino a c id s  from th e  

h y d ro ly sa te s  a re  shown in  T able  XI. The r e s u l t s  f o r  2 ,4 ,5 -T  con firm  

th o se  o f  Experim ent 2 . The e f f e c t s  o f  p re tre a tm e n t w ith  lAA resem bled  

th o se  caused  by 2 ,4 ,5 -T  b u t th e  changes o f  s p e c i f i c  a c t i v i t i e s  were n o t 

as g r e a t .
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TABLE I

E f fe c ts  o f  lAA and 2 ,4 ,5 -T  on C^^02 F ix a tio n  in  V ic to ry  Oat Leaves 

d u rin g  20 M inutes P h o to sy n th es is  (Experim ent l )

4 Hours 

P re trea tm e n t
F resh
Weight

T o ta l

E th an o l-w a te r
e x tr a c t

H C l-hyd ro lysa te Humin

mg c /s c / s c / s

a 360 62,120 1,028 244
W ater

b 360 47,180 1,036 254

4 ^ 360 65,120 756 275
5 X 10"^ M KOI

b 360 47,520 904 190

k ^ 360 42,540 1,888 4 6 l
5 X 10" M lAA

b 360 37,440 2 ,188 354

k ^ 360 41,240 1 ,288 268
5 X 10"^ M 2 ,4 ,5 -T

b 360 37,760 1,052 270
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TABLE II

Effects of lAA and 2 ,kf^~T on Labeling of Intermediates in Metabolism 
of Victoxy Oat Leaves during 20 Minutes Photosynthesis (Experiment l)

Percentage of total incorporated into different 
products during 20 minutes photosynthesis 

after pretreatment for 4 hours
Products

P r e t r e a t in g  S o lu tio n

W ater - k5 X 10 M -k5 X 10 M 5 X 10"^  M
KCl lAA 2 ,U ,5- t

a b a b a b a b

% $
Alanine 0.93 2.15 0.99 1.64 2.55 2.52 12.95 16.95Aspartate 0.64 1.50 1.12 1.50 1.21 1.24 12.23 13.25
Glutamate 0.22 0.28 0.29 0.21 0.79 0.60 3.90 3.74
Glycine 35.31 33.81 37.01 34.81 10.04 8.27 7.14 5.47
Serine 13.03 14.69 12.14 12.62 10.00 8.20 12.23 12.12
Glutamine trace trace trace trace 1.37 0.95 1.93 1.58
Sucrose 15.42 9.38 11.96 13.37 24.20 30.98 9 .86 14.43
Maltose trace trace trace trace 2.08 1.89 0.13 0.i4
Citrate 0.25 0.21 0.33 0.23 0.34 0.33 1.27 1.05
Malate 4.85 5.50 5.51 5.33 3.31 3.65 10.06 8.86
Glycerate 4.97 5.52 4.62 4.80 1.76 1.52 2.52 2.36
Glycolate 0.50 0.46 0.43 0.65 1 .00 0.84 0.30 0.35Phosphates 19-64 22.49 21.43 20.76 34.39 32.53 20.02 13.85



TABLE III
E f fe c ts  o f  P re tre a tm e n t 

in  V ic to ry  Oat Leaves during
with lAA and on the Labeling of Free Amino Acids
.uring 20 Minutes Photosynthesis in C^^Og (Experiment l)*

4 Hours S p e c if ic  A c t iv i t i e s  c /s /u g

P re tre a tm e n t
A lan ine A sp a r ta te G lutam ate G lycine S e rin e G lutam ine

a 54.6 13 .8 2 .0 995.3 478.5 39 .0
W ater

b 75 .1 2 5 .6 1 .0 654.9 487.9 3 .5

). a 2 9 .8 2 6 .9 1 .9 768 .7 427 .0 15 .7
5 X 10 M KCl

b 75 .1 1 7 .1 1 .0 675.2 341.1 9 .9

a 7 6 .8 8 .8 8 .2 360.1 347 .0 9 7 .9
5 X 10 M lAA

b 7 3 .3 8 .8 7 .0 316.5 255 .7 102.4

1, a 180.1 153.0 2 5 .8 329.8 2 67 .2 165.3
5 X 10"^ M 2 , 4 , 5-T

b 362.1 9 7 .9 49.5 210 .6 347 .4 318.3

The amounts o f  amino a c id s  u sed  f o r  q u a n t i t a t iv e  e s tim a tio n  in  th e s e  sam ples were as fo llo w s : 
5 .3  -  1 6 .U ug in  a la n in e ,  7 .5  -  17.O ug in  a s p a r t a t e ,  17.4  -  38 .3  ug in  g lu ta m a te , 4 .3  -  12.3  ug in  
g ly c in e ,  6 .9  -  9 .3  ug in  s e r in e ,  and O.3 -  1 .4  ug in  g lu tam in e .

UJ
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TABLE IV

E f fe c ts  o f  2 , 4 , 5-T on th e  F ix a tio n  in  V ic to ry  Oat Leaves

d u rin g  30 M inutes P h o to sy n th esis  (Experim ent 2 )

4 Hours F resh T o ta l

P re trea tm e n t Weight
E th an o l-w a te r

e x t r a c t
H C l-hydro lysa te Humin

mg c /s c /s c / s

a 300 160,530 5,562 2 ,1 2 2

5 X 10"^  M KCl b 300 1 3 7 ,2 6 0 4,581 1,665

c 300 110,702 4 ,290 2 ,1 8 0

a 300 110,894 7,111 2,339

5 X 10" ^  M 2 , 4 , 5-T b 300 112,490 5,037 2,045

c 300 96,066 4,785 2,241
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TABLE V

E ffe t-ts  o f  2 , 4 , 5-T on L abeling  o f  In te rm e d ia te s  in  M etabolism  

o f  V ic to ry  Oat Leaves du rin g  30 M inutes 

P h o to sy n th es is  (Experim ent 2 )

P ercen tage  o f  t o t a l  in c o rp o ra te d  in to  d i f f e r e n t  
p ro d u c ts  du ring  30 m inutes p h o to sy n th e s is  

a f t e r  p re tre a tm e n t f o r  4 hours

P roducts

P r e t r e a t in g  S o lu tio n

5  X 1 0 " ^  M KCl 5 X 10"^  M 2 , 4 , 5-T

a b c a b c

$ i>

A lan ine 0.40 0 .5 0 0 .36 3 .34 3 .89 3 .37
A sp a r ta te o .6 o 0 .6 6 0 .80 4.61 5 .26 4.75
G lutam ate 0 .3 5 0.31 0 .29 3.64 3 .89 3 .77
G lycine 2 1 .3 0 22.95 27 .92 13.72 15.39 19.73
S e rin e 6 .59 7 .2 6 5.45 5 .87 5 .7 0 6 .56
G lutam ine 0 .10 0 .13 0 . l 4 1.92 2 .4 7 2 .49
Sucrose 47.16 38 .17 33.83 37.20 2 8 .8 8 24.39
M altose 0 .30 0 .22 0 .26 0.60 0.35 0 .62
C i t r a te 0 .2 2 0 .2 0 0 .2 0 1 .09 1 .1 8 0.57
M alate 8 .2 7 10 .36 11.93 1 0 .0 1 11.81 13.07
G ly c e ra te 1 .51 1 .97 2 . 4l 1 .56 1 .35 1 .96
G ly co la te 0 .33 0 .26 0 .37 0.19 0 .49 0.64
Phosphates 9 .9 8 12.41 12.05 12.77 15.47 13.65



TABLE VI

Effects of Pretreatment with 2,4,5-T on Labeling of Free Amino Acids in ^ictory Oat Leaves
during 30 Minutes Photosynthesis in C O2 (Experiment 2)

4 Hours 

P re tre a tm e n t

S p e c if ic  A c t iv i t i e s c /s /u g

A lan ine A sp a r ta te G lutam ate G lycine S e rin e

a 9 8 .6 31 .4 2148.7 850 .0

5 X 10"^ M KCl b 381.7 342.5 34 .7 2802.2 1383.5

c 117.5 408.3 30 .0 2397.5 1309.5

a 632.3 492.4 164.4 1425.9 723.3

5 X 1 0 " ^  M 2 , 4 , 5-T b 1288.9 1100.0 330.0 2058.6 1138.5

c 942.2 1055.9 166.2 1924 .4 1059.4

The amounts o f  amino a c id s  u sed  f o r  q u a n t i ta t iv e  e s tim a tio n  in  th e s e  sam ples were as  fo llo w s :
0 .6  - 1 .3  ug in  a la n in e ,  0 .6  -  2 .9  ug in  a s p a r t a t e ,  4 .3  -  7 .3  ug in  g lu ta m a te , I .5  -  4 .8  ug in  
g ly c in e ,  and 1 .4  -  3 .7  ug in  s e r in e .

o\

No d a ta  were ta k e n  from t h i s  f r a c t i o n .



TABLE VII
E f fe c ts  o f  P re tre a tm e n t w ith  2 , k f 3-T on L ab e lin g  o f  Amino A cids in  th e  H C l-h y d ro ly sa te  

o f  th e  N o n -e x tra c ta b le  M a te r ia l  o f  V ic to ry  Oat Leaves d u rin g  
30 M inutes P h o to sy n th e s is  in  C^^Op (Experim ent 2 )

4  Hours 

P re tre a tm e n t

S p e c if ic  A c t iv i t i e s c /s /u g

A lan ine A sp a r ta te G lutam ate G lycine S e rin e

a 3 .4 2 . 2 1 2 .6 1 2 . 5

5  X 1 0 " ^  M KCl b 2 . 5 1 . 4 ** 1 1 .1 1 1 .4

c 2 . 3 1 . 4 0 . 0 1 1 . 7 1 1 .0

a 3 . 6 ** 0 . 5 7 . 0 9 . 7

5 X 1 0 " ^  M 2 , 4 , 5 - T b 3 . 9 2 . 3 0 . 6 6 .8 8 . 9

c 3 . 9 1 . 8 0 . 6 6 .2 9 . 0

The amount o f  amino a c id s  u sed  f o r  th e  q u a n t i t a t iv e  e s tim a tio n  in  th e s e  sam ples were as  fo llo w s :
1 7 . 7  -  2 3 . 2  ug in  a la n in e ,  3 6 . 0  -  4 3 .2  ug in  a s p a r t a t e ,  5 . 4  -  3I .O  ug in  g lu ta m a te , 6 . 7  -  I 7 . 2  ug in  
g ly c in e ,  and 1 1 . 0  -  I 3 . 7  ug in  s e r in e .

No d a ta  were ta k e n  from  th e se  f r a c t io n s .
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TABLE Vni

E f fe c ts  o f  lAA and 2 fkf^-T  on th e  Ĉ ^02 F ix a t io n  in  V ic to ry  Oat Leaves 

d u rin g  20 M inutes P h o to sy n th esis  (Experim ent 3)

4 Hours 

P re trea tm e n t

F resh

W eight

i 4T o ta l

E th an o l-w a te r
e x t r a c t

H C l-hyd ro lysa te Humin

mg c /s c / s c / s

a 360 199,150 1,665 1,049

5 X 10 M KCl b 360 102,100 983 378

c 360 75 ,600 1,682 546

a 360 87 ,000 5,339 2 ,374
-If

5 X 10 M lAA b 360 77,100 1,682 867

c 360 71 ,150 2,016 851

a 360 86 ,450 1,909 1,343

5 X 10"^  M 2 , 14-,5-T b 360 51,450 1,346 533

c 360 46,675 1,861 601
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TABLE IX

E f fe c ts  o f  lAA and 2 , 4 , 5-T on L ab e lin g  o f  In te rm e d ia te s  in  M etabolism  

o f  V ic to ry  Oats d u rin g  20 M inutes P h o to sy n th e s is  (Experim ent 3 )

P roducts P e rcen tag e  o f  t o t a l  in c o rp o ra te d  in to  d i f f e r e n t  
p ro d u c ts  du rin g  30 m inu tes p h o to sy n th e s is  

a f t e r  p re tre a tm e n t f o r  4 hours

P r e t r e a t in g  S o lu tio n

-45 X  10 M 
KCl

5 X 10"^ M 5 
lAA

-4
X 10 M 
2 , 4 , 5-T

i -

A lanine 0 .96 1 .7 4 13.98
A sp a rta te 0 .61 0 .9 6 11 .94
G lutam ate 0.24 0 .5 4 4 .4 3
G lycine 25 .17 30 .24 6 .9 4
S e rin e 6 .92 1 3 .30 8 .2 7
G lutam ine t r a c e t r a c e 1 .7 0
Sucrose 44.12 2 7 .22 22 .70
M altose t r a c e 0 .23 t r a c e
C i t r a te 0 .12 t r a c e 0 .7 6
M alate 4 .08 5 .3 6 8 .5 7
G ly cera te 2 .20 3 .2 9 1 .55
G ly co la te 0.40 0 .73 0.12
Phosphates 12.43 14.43 16.25



TABLE X

Effects of Pretreatment with lAA and 2,4,5-T on Labeling of Free Amino Ajids
in Victory Oat Leaves during 20 Minutes Photosynthesis (Experiment 3)

4 Hours 

P re tre a tm e n t

S p e c if ic  A c t iv i t i e s  c /s /u g

A lan ine A sp a r ta te G lutam ate G lycine S e rin e

-45 X 10 M KOI 68 .6 157 .6 1 7 .4 2617.5 1739.4

5 X 10"^ M lAA 635.9 411.5 4 3 .4 2329.8 1879.5

5 X 10"^  M 2 , 4 , 5-T 900 .8 881 .8 106.8 1130.0 1255.1

The amounts o f  amino a c id s  u sed  f o r  th e  q u a n t i t a t iv e  e s t im a tio n  in  th e se  sam ples were a s  fo llo w s:
2 .7  -  9 .7  ug in  a la n in e ,  4 .0  -  18.O ug in  a s p a r t a t e ,  28 .2  -  39*0 ug in  g lu ta m a te ,  4 .6  -  I 8 .5  ug in  
g ly c in e ,  and 7 *^ -  11.1  ug in  s e r in e .

roo



TABLE XI

E f fe c ts  o f  P re tre a tm e n ts  w ith  lAA and 2 , 4 , 5-T on L ab e lin g  o f  Amino A cids in  th e  
H C l-h y d ro ly sa te  o f  th e  N o n -e x tra c ta b le  M a te r ia l  o f  V ic to ry  Oat Leaves 

d u rin g  20 M inutes P h o to sy n th e s is  (Experim ent 3)

4 Hours 

P re tre a tm e n t

S p e c if ic  A c t iv i t i e s c /s /u g

A lan ine A sp a r ta te G lutam ate G lycine S e rin e

5 X 10"^ M KOI 0.8 ** 0 . 5 8 .3 1 0 . 9

5 X 1 0 "  ̂ M lAA 1.2 0.8 1.8 6 . 9 5 . 2

5 X 10"^ M 2 , 4 , 5-T 2 . 5 1.2 3 . 6 2.2 2 .6

The amounts o f  amino a c id s  u sed  f o r  th e  q u a n t i t a t iv e  e s t im a tio n  in  th e s e  sam ples were as  fo llo w s ; 
20 .6  -  24 .2  ug in  a la n in e ,  46.5  -  48.3  ug in  a s p a r t a t e ,  3 . I  -  l 4 .3  ug in  g lu ta m a te , 14.5  -  20 .0  ug in  
g ly c in e ,  and 16 .3  - 1 8 .3  ug in  s e r in e .

fO

No d a ta  were ta k e n  from  t h i s  f r a c t io n .



CHAPTER IV

DISCUSSION

The in c o rp o ra tio n  o f  C^^ in to  th e  a lc o h o l-w a te r  e x t r a c ta h le  m a te r ia ls  

o f  o a t  le av e s  was d ecreased  by b o th  lAA and 2 , 4 ,$ -T  tre a tm e n t.  Rohrbaugh 

(lO ) and Akers and îbng  ( l )  re p o r te d  t h a t  th e  p h o to sy n th e tic  f ix a t io n  o f  

C^^Og in  p la n ts  was reduced  by tre a tm e n t w ith  grow th r e g u la to r s . Vernon 

e t  a l  ( l 4 ) observed  th a t  C ^ ^ -lab e led  a c e ta te  up take  by  pea ro o t  t i s s u e  was 

in h ib i te d  approx im ate ly  20 p e r  c e n t by a  c o n c e n tra tio n  o f  1 x 10“^ M 2 , 4-D.

In  th e  p re s e n t  s tu d y  th e  r a d io a c t iv i ty  in c o rp o ra te d  in  th e  a lc o h o l-  

w ater in s o lu b le  re s id u e  was in c re a se d  by lAA o r  2 , 4 , 5-T tre a tm e n t. Vernon 

e t  a l  ( l 4 ) re p o r te d  t h a t  th e  in c o rp o ra tio n  o f  C ^ ^ -a c e ta te  in to  th e  a lc o h o l 

in s o lu b le  re s id u e  in  pea ro o t  t i s s u e  was d ecreased  w ith  in c re a s in g  tim e o f  

tre a tm e n t w ith  lAA o r  2 , 4-D. S e l l  e t  a l  ( i l )  and W elle r e t  a l  ( l 6 ) found 

th a t  th e r e  was a  d e p le t io n  o f  red u c in g  and n o n -red u c in g  s u g a rs , a  c o n s id 

e ra b le  re d u c tio n  in  s ta r c h  and crude f i b e r ,  and a  d e c rea se  in  a c id  hydro

ly z a b le  p o ly sac c h a rid e s  in  au x in  t r e a t e d  s tem s. T his was accompanied by 

an accum ulation  o f  b o th  p ro te in  and amino a c id s .  Only non -reduc ing  su g a rs  

were d e p le te d  in  th e  ro o ts  and le a v e s . I t  appears  t h a t  th e  in c o rp o ra tio n  

o f  in to  th e  a lc o h o l in s o lu b le  re s id u e  v a r ie s  depending on th e  t i s s u e  

and th e  tim e o f  aux in  tre a tm e n t u sed  in  th e  experim en t.

In  th e  e a r l i e r  r e p o r t  ( ? ) ,  th e  d e te rm in a tio n  o f  amino a c id s  was ham-

22
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p e red  th roughou t by n in h y d rin  s e n s i t iv e  m a te r ia ls  on th e  chrom atograph 

p ap e r . In  th e  p re s e n t s tu d y  in  o rd e r  to  in c re a s e  th e  f i n a l  amount to  be 

q u a n t i t a t iv e ly  e s tim a te d  and th u s  reduce  th e  p e rcen tag e  o f  e r r o r  in  th e  

d e te rm in a tio n  o f  amino a c id s  on th e  p ap er chrom atogram s, a  la rg e  a l iq u o t  

o f  o a t l e a f  e x t r a c t  vas u sed  in  Experim ent 1 .

The s e p a ra t io n  o f  a c id ic  and n e u t r a l  amino a c id s  from o th e r  e x t r a c te d  

m a te r ia ls  by th e  ion  exchange columns acco rd in g  to  Thompson e t  a l  (13) was 

very  s a t i s f a c to r y .

D eterm ination  o f  th e  s p e c i f ic  a c t i v i t i e s  o f  n e u t r a l  and a c id ic  amino 

a c id s —a la n in e ,  a s p a r ta te ,  g lu ta m a te , g ly c in e , and  s e r in e  were im p o rtan t 

because  th e  la b e l in g  o f  th e s e  amino a c id s  i s  g r e a t ly  a f f e c te d  by p r e t r e a t 

ment w ith  grow th r e g u la to r s  p r io r  to  p h o to sy n th e tic  f ix a t io n  o f  (9 ) .

The t o t a l  amount o f  amino a c id s  s e p a ra te d  from  th e  a lc o h o l-w a te r  

e x t r a c ts  (from  300 mg f r e s h  w eight o f  o a t  le a v e s )  by th e  column was p u t on 

Whatman No. 3 f i l t e r  p a p e r . The r e s o lu t io n  o f  th e  v a rio u s  in d iv id u a l  

la b e le d  amino a c id s  was good ex cep t f o r  g ly c in e  and s e r in e .

The method d e sc r ib e d  by Moore e t  a l  (8 ) f o r  s e p a ra t io n  o f  amino a c id s  

by means o f  an io n  exchange column was very  s a t i s f a c to r y .  The amino a c id s  

were s e p a ra te d  in  la r g e ,  e a s i ly  e s tim a te d  q u a n t i t i e s  and th e  s p e c i f ic  a c 

t i v i t i e s  o f  th e  la b e le d  amino a c id s  were more a c c u ra te ly  determ ined .

G e n e ra lly , th e  s p e c i f ic  a c t i v i t i e s  o f  th e  f r e e  amino a c id s —a la n in e ,  

a s p a r t a t e ,  and g lu tam ate  were in c re a s e d  by th e  tre a tm e n ts  w ith  lAA and 

2 , 1+,5-T . Rohrbaugh (lO ) re p o r te d  t h a t  in c o rp o ra t io n  o f  in to  a la n in e ,  

a s p a r t a t e ,  and g lu tam ate  idien m easured as  a  p e rc en ta g e  o f  th e  t o t a l  

f ix e d  was g e n e ra l ly  in c re a se d  by t h i s  tre a tm e n t. Aker and Fang ( l )  a ls o  

r e p o r te d  t h a t  th e  in c o rp o ra tio n  o f  in to  a s p a r ta te  and g lu tam ate  was 3
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to  4 tim es g r e a te r  in  th e  2 , 4-D t r e a te d  p la n t s .  I t  appears  t h a t  th e  ap

p l i c a t i o n  o f  grow th re g u la to r s  causes th e  r a t e  o f  s y n th e s is  o f  th e se  

th re e  amino a c id s  to  in c r e a s e ,  and a t  th e  same tim e an in c re a s e  in  u t i l i 

z a t io n  o c cu rs . The d a ta  a ls o  in d ic a te  t h a t  a t  l e a s t  in  m ost c a se s  th e  

poo l s iz e s  o f  th e s e  amino a c id s  a re  n o t a p p re c ia b ly  changed.

The s p e c i f ic  a c t i v i t i e s  o f  f r e e  g ly c in e  and s e r in e  were d e c rea se d  by

2 . 4 . 5-T tre a tm e n t.  Rohrbaugh (lO ) re p o r te d  t h a t  th e  in c o rp o ra t io n  o f  

in to  g ly c in e  and s e r in e  in  o a t  le av e s  was d ec rea sed  by lAA and  2 , 4 , 5-T. 

A ccording to  W ilkinson and D avis ( l 8 ) and Wang and Waygood (15) g ly c in e  

and s e r in e  a re  s y n th e s iz e d  th ro u g h  g ly o x y la te  form ed by o x id a tio n  o f  g ly -  

c o la te  in  wheat p la n t s .  I t  i s  p o s s ib le  t h a t  th e  r a t e s  o f  s y n th e s is  o f  

g ly c in e  and s e r in e  th ro u g h  th e s e  r e a c t io n s  a re  l im i te d  by tre a tm e n t w ith

2 . 4 . 5-T .

I t  app ears  t h a t  some common f a c to r s  r e g u la te  th e  r a t e  o f  s y n th e s is  o f  

th e s e  amino a c id s .  The r a t e  o f  u t i l i z a t i o n  o f  th e  amino a c id  i s  r e g u la te d  

by i t s  poo l s iz e  which i s  in  tu r n  re g u la te d  by th e  r a t e  o f  s y n th e s is .  The 

l a t t e r  r a t e  i s  p ro p o r t io n a l  t o  some f a c to r  which may be common to  a l l  amino 

a c id s .  T h is f a c to r  m ight be th e  amino a c id  p re c u r s o r s ,  enzym es, o r  co

enzyme A. A h ig h e r  a c t i v i t y  o f  s e v e ra l  Krebs c y c le  dehydrogenases ( l 2 ) 

and o th e r  enzyme system s (2 0 ) may a c c e le r a te  th e  fo rm atio n  o f  a la n in e ,  

a s p a r t a t e ,  and g lu tam a te  v ia  th e  fo rm atio n  o f  p y ru v a te , o x a lo a c e ta te ,  and 

o ( - k e to g lu ta ra te .  Leopold and Guernsey (6 ) p roposed  th a t  au x in  may a c t  in  

p la n t  grow th and m etabolism  a t  l e a s t  in  p a r t  by r e a c t in g  w ith  coenzyme A 

to  c o n tro l  th e  v a r ie ty  o f  s y n th e t ic  and m e ta b o lic  r e a c t io n s  in  p la n ts  

which a re  known t o  r e q u ir e  coenzyme A.

The s p e c i f ic  a c t i v i t y  o f  p ro te in -b o u n d  amino a c id s  c o u ld  be a f f e c te d
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by the  In c rease  in  r ib o n u c le ic  a c id  co n ten t (5, 17) found in  aux in  t r e a te d  

p la n ts .  S everal w orkers ( 11, 19, 21) re p o r te d  th a t  th e  p ro te in  c o n te n t o f 

p la n t t i s s u e s  was in c re a se d  by aux in  tre a tm e n t. S e l l  e t  a l  (11) re p o r te d  

th a t  2, 4-D r e s u l te d  in  d e p le t io n  o f  red u c in g  and no n -red u c in g  su g ars  in  

the  stem s o f bean p la n ts ,  and a ls o  a d ecrease  in  o th e r  ca rb o h y d ra te  r e 

se rv es  in c lu d in g  a c id  h y d ro ly zab le  p o ly sa c c h a r id e s . T h is d ecrease  in  

ca rb o h y d ra tes  was accompanied by a la rg e  in c re a se  in  t o t a l  p r o te in .  These 

a u th o rs  suggested  th a t  t h e i r  d a ta  in d ic a te d  th a t  the  2, 4-D was cau s in g  a 

la rg e  p a r t  o f  the carb o h y d ra tes  to  be used in  p ro te in  s y n th e s is .

S ince the  changes o f  s p e c i f ic  a c t i v i t i e s  o f  p ro te in -b o u n d  amino 

a c id s  a re  s im ila r  to  those  o f  f r e e  amino a c id s , i t  seems th a t  the  u t i l i 

z a t io n  o f  th e se  amino a c id s ,  perhaps v ia  p ro te in  s y n th e s is ,  i s  s t im u la te d  

by th e se  growth r e g u la to r s .



CHAPTER V 

SUMMARY

V ic to ry  o a t  p la n ts  (Avena s a t i v a ) were grown under c o n t r o l le d  con

d i t io n s  o f  l i g h t  and te m p e ra tu re . Two*weeks a f t e r  p la n t in g ,  s e le c te d  

le a v e s  were p r e t r e a te d  in  d i s t i l l e d  w a te r , KCl, lAA, and 2 , 4 , 5-T . The 

le a v e s  were th e n  p e rm itte d  to  f i x  C^^Og p h o to s y n th e t ic a l ly  f o r  20 o r  30 

m in u tes . They were th en  e x tr a c te d  w ith  e th a n o l and w a te r . A lco h o l-w a te r 

in s o lu b le  re s id u e s  were h y d ro ly zed  w ith  6 N HCl. The t o t a l  amounts o f  

f ix e d  in to  e th a n o l-w a te r  s o lu b le  m a te r ia ls  and in to  th e  H C l-l^ d ro ly sa b le  

and H C l-unhydrolysable m a te r ia l  o f  th e  re s id u e  were de term ined . The p e r 

cen tag e  o f  th e  t o t a l  in c o rp o ra te d  in to  th e  s e p a ra te  m e tab o lic  i n t e r 

m ed ia tes  du rin g  20 o r  30 m inu tes  was a ls o  de term ined .

The amino a c id s  in  th e  a lc o h o l-w a te r  e x t r a c t s  and th e  h y d ro ly sa te s  

were s e p a ra te d  and  p u r i f i e d  by methods em ploying p ap e r chrom atography and 

io n  exchange r e s in s .  The r a d io a c t i v i ty  and th e  amount o f  amino a c id  as 

e s tim a te d  c o lo r im e tr ic a l ly  were m easured and th e  s p e c i f ic  a c t i v i t i e s  o f  

th e  amino a c id s  determ ined .

These d a ta  show s e v e ra l  t r e n d s .

1 . The e f f e c t s  o f  2 , 4 , 5-T a r e  much more pronounced th a n  th o se  o f  lAA a t  

th e  c o n c e n tra tio n  o f  5 % 10“^  M. These e f f e c t s  ap p ea r to  be s i g n i f i 

c a n t ly  d i f f e r e n t .
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2 . Oat le a v e s  p r e t r e a te d  w ith  lAA and 2 , 4 ,$ -T  f ix e d  l e s s  in  th e  a l 

co h o l-w a te r e x tr a c ta h le  su b s ta n c e s , b u t te n d  to  s t im u la te  in c o rp o ra tio n  

o f  in to  th e  H C l-hydro lysab le  m a te r ia l  and in to  humin.

3. P re tre a tm e n t o f  o a t  le av es  w ith  2 , 4 , 5-T r e s u l te d  in  an in c re a s e  in  

th e  s p e c i f i c  a c t i v i t i e s  o f  a la n in e ,  a s p a r t a t e ,  and g lu tam ate  and a  de

c re a se  in  th o se  o f  g ly c in e  and s e r in e  in  b o th  th e  a lc o h o l-w a te r  e x t r a c t s  

and th e  h y d ro ly s a te s .

4 . lAA p re tre a tm e n t in c re a s e d  th e  s p e c i f ic  a c t i v i t i e s  o f  a la n in e  and g lu 

tam ate  and d ecreased  t h a t  o f  g ly c in e  in  th e  a lc o h o l-w a te r  e x t r a c t s .  The 

e f f e c t  on th e  s p e c if ic  a c t i v i t i e s  o f  a s p a r ta te  and s e r in e  were v a r ie d .

In  th e  h y d ro ly s a te s ,  th e  same tre n d s  were ob serv ed  as in  th e  h y d ro ly sa te s  

from th e  le a v e s  p r e t r e a te d  w ith  2 , 4 , 5-T .
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