
Vol. 152, No. 1, 1988 

April 15, 1988 

BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 
Pages 477-483 

CONTROLLED DEORADATIONOF YEAST tRNA Pbe BY SPLEEN 

PHOSPH£~IESTERASE IN THE PRESENCE OF ETHIDIUH BROHID£ 

Z b i g n i e w  d. LeSniKowsKi 

P o l i s h  Academy o f  Sc iences ,  C e n t r e  o f  M o l e c u l a r  and M a c r o m o l e c u l a r  
S t u d i e s ,  Depar tment  o f  B i o o r g a n i c  C h e m i s t r y  

90-36£  LOdZ, Boczna 5, Po land  

Received March 8, 1988 

SUMMARY: D e g r a d a t i o n  o f  y e a s t  tRNA Phe Wi th  s p l e e n  phOSphod ies te rase  in t h e  
p r e s e n c e  o f  e t h i d i u m  b rom ide  has been s t u d i e d .  I t  was found  t h a t  in t h e  P r e -  
sence o f  t h e  i n t e r c a l a t i n g  dye ,  t h e  d i g e s t i o n  i s  h a l t e d  a f t e r  a l i m i t e d  number 
o f  n u c l e o t i d e s  i s  removed,  P o s s i b l e  e x p l a n a t i o n s  o f  t h e  o b s e r v e d  Phenomenon in 
c o n n e c t i o n  w i t h  t R N A - e t h i d i u m  brOmide complex  f o r m a t i o n  a r e  d i s c u s s e d .  
© 1988 Academic Press, Inc. 

R o u t i n e  a p p l i c a t i o n  o f  t h e  t o t a l  s y n t h e s i s  f o r  p r e p a r a t i o n  o f  n a t u r a l  and 

s t r u c t u r a l l y  m o d i f i e d  tRNAs, in s p i t e  o f  t h e  f i r s t  s u c c e s s f u l  e f f o r t s  (1 -3 )  i s  

s t i l l  a m a t t e r  o f  f u t u r e .  I t  i s  one o f  t h e  reasons  why in t h e  s t u d i e s  o f  

tRNA 's  s t r u c t u r e - f u n c t i o n  r e l a t i o n s h i p ,  c h e m i c a l l y  and e n z y m a t i c a l l y  a l t e r e d  

n a t u r a l  tRNAs and t h e i r  f r a g m e n t s  a r e  in a w ide  use ( 4 - 6 ) .  

tRNA f r a g m e n t s  can be o b t a i n e d  by e n d o n u c l e o l y t i c  c l e a v a g e  o r  e x o n u c l e o l y t i c  

d i g e s t i o n .  Bo th ,  chemica l  (7 -9 )  as w e l l  as e n z y m a t i c  methods (10-15)  a r e  

emPloYed. TI3e a n t i c o d o n  r e p l a c e m e n t  based on s p e c i f i c  a n t i c o d o n  lOOp c l e a v a g e  

( 6 , 1 0 , 1 1 ) ,  3 ' - t e r m i n a l  amino a c i d  s tem base changes (5) o r  s y n t h e s i s  o f  chemi -  

c a l l y  m i s a c y l a t e d  y e a s t  tRNA Phe (14) ,  b o t h  based on l i m i t e d  d e g r a d a t i o n  o f  

tRNAs f r o m  t h e i r  3 " - e n d ,  p r o v i d e  u s e f u l  t o o l s  f o r  tRNA S t u d i e s .  

R e l a t i v e l y  l e ss  a t t e n t i o n  has been p a i d  t o  t h e  P r e p a r a t i o n  o f  tRNAS w i t h  a 

s h o r t e n e d  5 ' - t e r m i n u s  o f  t h e  aminoacy l  s tem.  The method d e s c r i b e d  in  t h e  l i t e -  

r a t u r e  i s  based on t h e  d i g e s t i o n  o f  tRNA w i t h  s p l e e n  p l n o s p n o d i e s t e r a s e  (15 ) .  

In t h e  case o f  y e a s t  tRNA Pne, t h e  tRNA t r u n c a t e d  by £7 n u c l e o t i d e s  i s  i s o l a t e d  

as a m a j o r  p r o d u c t  (15 ) .  U n f o r t u n a t e l y  t h i s  app roach  u s u a l l y  y i e l d s  s e v e r a l  

f r a g m e n t s  a c c o r d i n g  t o  t h e  " r e t a r d a t i o n  s i t e s "  p a t t e r n  ( 1 5 , 1 6 ) .  

One o f  t h e  main g o a l s  o f  o u r  s t u d y  was t o  wor~ o u t  t h e  method o f  r emov ing  pos -  

s i b l y  s h o r t  o l i g o r i b o n u c l e o t i d e s  f r om  t h e  tRNA 5 ' - t e r ~ n i n u s .  Tl~e s e n s i t i v i t y  o f  

s p l e e n  i ~ o s p i q o d i e s t e r a s e  t o w a r d s  t h e  t h r e e - d i m e n s i o n a l  s t r u c t u r e  o f  t h e  sub-  

A b b r e v i a t i o n s :  y e a s t  tRNAPhesPDE: y e a s t  tRNA Phe t r e a t e d  w i t h  s p l e e n  I~OSpho- 
d i e s t e r a s e .  
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s t r a t e  (17) and t h e  Known f a c t  o f  p r o t e c t i o n  o f  p a r t i c u l a r  s i t e s  in n u c l e i c  

a c i d s  by i n t e r c a l a t i n g  agen t s  ( 1 8 , 1 9 ) ,  p romp ted  us t o  app roach  t h i s  p r o b l e m  bY 

mak ing  use o f  t h e  p r o m o t i o n  o f  new r e t a r d a t i o n  s i t e ( s )  as a r e s u l t  o f  tRNA- 

i n t e r c a l a t i n g  dye i n t e r a c t i o n .  F o r  t h e  c o n t r o l l e d  d i g e s t i o n  o f  y e a s t  tRNA Phe 

by s p l e e n  phosp l~od ies te rase ,  e t h i d i u m  b r o m i d e  was chosen.  T h i s  i n t e r c a l a t i n g  

a g e n t  is  b e l i e v e d  t o  Rave m a j o r  b i n d i n g  s i t e s  in  t h e  a c c e p t o r  stem o f  y e a s t  

tRNA Phe ( 2 0 , 2 1 ) .  

HATER I ALS AND METHODS 

Y e a s t  tRNA Phe was pu rchased  f r o m  B o e h r i n g e r  Mannheim (1100 pmo l /A260  u n i t )  and 
I n s t i t u t e  o f  B i o o r g a n i c  C ~ e m i s t r y ,  P o l i s h  Academy o f  Sc iences ,  Pozna~, Po land  
[1170 pmol /A260 u n i t  a f t e r  p r e t r e a t m e n t  w i t h  CTP (ATP): tRNA n u c l e o t i d y l -  
t r a n s f e r a s e ] .  A l K a l i n e  p h o s p l l a t a s e  f r o m  E . c o l i  (EC ~ . 1 , ~ . 1 ) ,  P o l y n u c l e o t i d e  
K i n a s e  f r o m  T4 i n f e c t e d  E . c o l i  B (EC 2 . 7 . 1 . 7 . 8 )  and n u c l e a s e  P1 f r o m  P e n i c i l -  
l i u m  c i t r i n u m  (EC 3 . 1 . ~ 0 . x )  we re  f r o m  Pbarmac ia ,  P lsosp l~od ies terase I I  f r o m  
B o v i n e  Sp leen  (EC 3. t . 1 6 . 1 )  and e t b i d i u m  b r o m i d e  were  pu rchased  f r o m  Sigma. 
[y_~2p]  ATP (5000 C i / m ~ o l )  was PUrChased f r o m A m e r s h a m .  ^ c r y l a m i d e  and 
N , N ' - b i s a c r y l a m i d e  were  f r o m  B iomol  F e i n c h e m i K a l i e n  GmDH, u rea  was f r om  BRL, 
t r i s ( h y d r o x y m e t h y l ) a m i n o m e t h a n e  was f r o m  J . T . B a K e r  Clsemicals B . V . ,  b o r i c  a c i d ,  
EDTA, magnesium c h l o r i d e ,  sod ium a c e t a t e  were  Merck p r o d u c t s ,  

Gel e l e c t r o p h o r e s i 5  
D e n a t u r a t i n g  p o l y a c r y l a m i d e  g e l s  (200x200xO.5  mm) c o n t a i n e d  lOX (w/v )  a c r y l -  
a m i d e / N , N ' - m e t h y l e n e b i s a c r y l a m i d e  (19:1 . ) ,  7M u r e a ,  90 mR T r i s - b o r a t e ,  pH 8 . 3 ,  
and 2 mR EDTA (22) .  E l e c t r o p l ~ o r e s i s  was u s u a l l y  c a r r i e d  o u t  a t  300-500  V, The 
r u n s  were t e r m i n a t e d  when t h e  f r o n t  o f  b romopr~no l  b l u e  m a r k e r  was a t  t h e  D o t -  
tom o f  t h e  g e l .  A n a l y t i c a l  g e l s  were  s t a i n e d  w i t ~  m e t h y l e n e  b l u e  o r  a u t o -  
radiograpl~ed by using Agfa-Gevaert 05ray M~ film. In the case o f  preparative 

gels, RNA bands were located by UV shadowing or autoradiograplsy, cut out with 

a razor blade and recovered from tl~e gel by extraction (23). 

L)epho~phory la t ion  
The r e a c t i o n  m i x t u r e  c o n t a i n i n g  2 0 , 0  A260 u n i t s  o f  y e a s t  tRNA Plqe and t4  u n i t s  
o f  E . c o l i  a l k a l i n e  phospha tase  in  400 pl o f  25 rnM T r i s - H C I ,  pH 8 . 0 ,  was i n -  
c u b a t e d  f o r  30 min a t  +50Oc, t h e n  EDTA and d i t h i o t h r e i t o l  were  added t o  f i n a l  
c o n c e n t r a t i o n  o f  4 rnH and 3 mR, r e s p e c t i v e l y .  The i n c u b a t i o n  was c o n t i n u e d  f o r  
15 min a t  room t e m p e r a t u r e  and rise r e a c t i o n  m i x t u r e  was e x t r a c t e d  w i t h  200 pl 
o f  pheno l  s a t u r a t e d  w i t h  b u f f e r  c o n t a i n i n g  25 mR T r I S - H C I ,  pH 8 , 0 ,  4 mR EDTA 
and 3mR d i t h i o t h r e i t o l .  The pheno l  f r a c t i o n  was r e e x t r a c t e d  w i t h  200 pl  o f  
buffer as above saturated with Phenol. Water fractions were combined, extrac- 
ted six times with 200 Ul portions of ethyl ether tl~en I M NaOAC, pH 6.2, was 
added tO final concentration 0.2 M and the product was precipitated with four 
volumes of ethanol. Tl~e resulting solution was chilled with liquid nitrogen 
and left for 30min at -20Oc. The Pellet of dephosPnorylated yeast tRNA Phe was 
c e n t r i f u g e d  o f f ,  washed w i t h  e t h a n o l  and e t h y l  e t h e r  and d r i e d  unde r  vacuum. 

P r e p a r a t i v e  deg rada t i on  o f  5 " -depDospDory la ted  yeas~ tRl~ PDe by  ~pleen pho$-  
p h o d i e s t e r a s e  in  tne p resence  o f  e t ~ i d i u m O r o m i d e  
Dephosphory la ted  y e a s t  tRNA Phe, 5 . 0  A260 u n i t s  in 20 pl  10 n~ NaOAC, pH 6 . 2 ,  
was h e a t e d  f o r  t0  min a t  +60°C t h e n  i t  was a l l o w e d  t o  coo l  down s l o w l y  t o  room 
t e m p e r a t u r e  in  rise cou rse  o f  abou t  2 h. To t h i s  s o l u t i o n  14 .5  Pl lOOrnM NaOAc, 
pH 6 . 2 ,  and 66 Pl 5 n~l e t N i d i u r n  b r o m i d e  were added.  The r e s u l t i n g  m i x t u r e  was 
i n c u b a t e d  f o r  30 min a t  +4°C. The r e a c t i o n  was then  i n i t i a t e d  by t h e  a d d i t i o n  
o f  66 p l  ( 6 , 6  u n i t s )  o f  s p l e e n  p h o s p h o d i e s t e r a s e .  F i n a l  vo lume o f  r e a c t i o n  
m i x t u r e  was 165 p l ,  c o n c e n t r a t i o n  o f  NaOAc, e t h i d i u m  b romide  and s p l e e n  pl~os- 
p h o d i e s t e r a s e  were 10 mM, 2 mM and 40 u n i t s / m l ,  r e s p e c t i v e l y .  A f t e r  15-20 min 
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o f  t h e  i n c u b a t i o n  a t  +20°C 1 M  NaOAC pH 6 . 2  was added t o  a f i n a l  c o n c e n t r a t i o n  
o f  0 . 2  M and t h e  p r o d u c t  was p r e c i p i t a t e d  w i t h  f o u r  vo lumes o f  e t h a n o l .  The 
r e s u l t i n g  s o l u t i o n  was c o o l e d  down w i t h  l i q u i d  n i t r o g e n  and l e f t  f o r  30 min  a t  
-20°C,  The P e l l e t  o f  5 " - t r u n c a t e d  y e a s t  tRNA Phe was c e n t r i f u g e d  down, washed 
w i t h  e t h a n o l  and e t h y l  e t h e r ,  and d r i e d  under  vacuum. 
L a b e l i n g  o f  5 ' - e n d s  w i t h  T4 p o l y n u c l e o t i d e  K i n a s e / [ y - ~ 2 P ] A T P  was p e r -  
f o rmed  a c c o r d i n g  t o  t h e  l i t e r a t u r e  method (24) .  
Two d imens iona l  a n a l y s i s  o f  the 5 " - t e r m i n a l  n u c l e o t i d e  was p e r f o r m e d  as des -  
c r i b e d  (25) e x c e p t  t h a t  f o r  t h e  c h r o m a t o g r a p h y  in t h e  second d i m e n s i o n ,  n - b u -  
t y l  a l c o h o l / a c e t i c  a c i d / H 2 0  ( 5 : £ : ~ ,  v / v / v )  as s o l v e n t  sys tem was used i n s t e a d  
o f  i s o p r o p y l  a l c o h o l / c o n c e n t r a t e d  HCI/H20 ( 7 0 : 1 5 : 1 5 ,  v / v / v ) ,  

RESULTS AND DISCU6SION 

Sp leen  P l3osphod ies te rase  h y d r o l y s e s  n u c l e i c  a c i d s  f r om  the  5 " - e n d  by r e l e a s i n g  

~ ' - r n o n o n u c l e o t i d e s  (17 ) .  The t r e a t m e n t  o f  tRNAs w i t h  t he  enzyme leads  t o  s e v e -  

r a l  f r a g w ~ n t s  s h o r t e n e d  a t  t h e i r  5 ' - e n d  ( 1 5 . 1 6 ) .  We have f o u n d  t h a t  i f  t h e  d i -  

g e s t i o n  o f  YeaSt  tRNA Phe i s  p e r f o n l l e d  in  t h e  p resence  o f  l - 2 m M  e t h i d i u m  b r o -  

m ide ,  tlqe d e g r a d a t i o n  p rocess  i s  h a l t e d  a f t e r  o n l y  a l i m i t e d  number o f  nu -  

c l e o t i d e s  i s  removed,  y i e l d i n g  m e r e l y  s l i g h t l y  s h o r t e n e d  tRNA (FIGURE 1 and 

FIGURE 2 ) .  

The 5 ' - t e r m i n a l  n u c l e o s i d e  o f  5 " - t r u n c a t e d  Yeas t  tRNA PIle ( y e a s t  tRN&Pnespl) E) 

was d e t e r m i n e d  as A by means o f  two d i m e n s i o n a l  t h i n - l a y e r  ch roma tog raPhy  ana-  

l y s i s  o f  a n u c l e a s e  Pt d i g e s t  o f  5 " - [ 3 £ P ] - l a b e l e d  y e a s t  tRNAPhesPDE, P r o l o n -  

ged a u t o r a d i o g r a P h y  r e v e a l e d  a l s o  t r a c e s  o f  G and U (FIGURE ~) ,  The re  a r e  

t h r e e  a d e n o s i n e  r e s i d u e s  in t h e  5 " - p a r t  o f  t h e  aminoacy l  s tem o f  YeaSt  

tRNA Phe name ly  AS, A9 and A14. In an e f f o r t  t o  d e t e r m i n e  t h e  e t h i d i u m  b rom ide  

p romo ted  r e t a r d a t i o n  s i t e  in tRNA, t h e  e x a c t  p o s i t i o n  o f  t h e  y e a s t  tlRNA Phe 5 ' -  

t e r m i n a l  A was e s t a b l i s h e d .  By comPar ing  t h e  c h a i n  l e n g t h s  o f  t h e  5 " - t r u n c a t e d  

and o f  t h e  i n t a c t  y e a s t  tRNA Phe w i t h  t h e  l a d d e r  o b t a i n e d  on a 8X p o l y a c r y l -  

3' 
A 
£ 
c 

5'. A 
G.C 
C.G 
G.C 
G ' U  
A . U  
U . A  
U " A G C C Urn1A 
U ACA G 

DD m CU G U G C  u 
O G A ~ ~ m7G 

G G A m2G A G 
C-G 
C 'G 
A.U 
G -mSC 
A. CF. tOA 

u Y 
C~A 

FIGURE I. Secondary structure of yeast tRNA Pl3e siqowing presumable ethidium 
broml Cle i nducecl spleen phosPhod i esterase retardat i on s i re. 
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FIGURE 2. lOX Polyacry lamide-TM urea ge l ,  
Lane A: 5" -dep~osplqory la ted yeast  tRNA P~e (0.15 A260). 
Lane B: 5 ' -depiqospl~ory lated yeast  tRNA Phe (0,3 A260), sp leen pnosplqodiesterase 

(0.4 u n i t ) ,  lOmM sodium ace ta te ,  pH 6 ,2  (10 p l ) ,  30 min, 20°C, 
Lane C: 5" -dep~ospl30ry la ted yeast  tRNA Phe (0.3 A260), sp leen phospl~odiesterase 

(0.4 u n i t ) ,  lOmH sodium ace ta te ,  pH 6,2,  1 rnH e th id ium bromide (10 p l )  , 
30 min, 200C. 

FI6URE 3. A n a l y s i s  o f  tl'~e 5 ' - t e r m i n a l  n u c l e o t i d e  o f  5 " - [ 3 2 P ] - I a o e l e d  5 " -  
t r unca ted  yeas t  tRNA Pl~e by two dimensional  c e l l u l o s e  t ~ i n - l a y e r  chromatog- 
raphy (Nuclease PI d i g e s t ) .  F i r s t  d imension: i so l~J ty r i c  ac id /O.5  H armnonia 
(5:3,  v / v ) ,  second dimension:  n -bu t y l  a l c o l l o l / a c e t i c  acid/H£O (5 :2 :3 ,  
v /v /v) ,  

arnide s e q u e n c i n g  ge l  ( d a t a  n o t  Shown) i t  was f o u n d  t h a t  t h e  5 ' - t r u n c a t e d  

tRNA PI3e i s  s h o r t e r  t h a n  t h e  i n t a c t  m o l e c u l e  by  13 n u c l e o t i d e s .  The 5 " - t e r m i n a l  

a d e n o s i n e  r e s i d u e  in  y e a s t  tRNAPhesPDE sI3oUId be t h u s  A14. 

The e f f e c t  o f  t h e  c o n c e n t r a t i o n  o f  e t h i d i u m  b r o m i d e  on t h e  c l e a v a g e  o f  d e p h o s -  

p h o r y l a t e d  y e a s t  tRNA Plqe by S p l e e n  P l3OSphod ies te rase  i8  Shown in FIGURE 4, In 

t h e  r a n g e  o f  0-1 mM i n t e r c a l a t i n g  a g e n t ,  t h e  s p e c i f i c  r e s i s t a n c e  o f  t h e  s u b -  

s t r a t e  a g a i n s t  d i g e s t i o n  by  t h e  enzyme i n c r e a s e d  as t h e  e t h i d i u m  c o n c e n t r a t i o n  

was i n c r e a s e d .  As a r e s u l t  more y e a s t  tRNAPhesPDE 76-13 and f e w e r  s h o r t  f r a g -  

men ts  were  o b s e r v e d .  C o n c e n t r a t i o n s  o f  e t h i d i u m  h i g h e r  t han  2mM do n o t  imp ro -  

ve t h e  s p e c i f i c i t y  o f  d e g r a d a t i o n  and t h e r e f o r e  f o r  p r a c t i c a l  r easons  1-2 rnH 

e t h i d i u m  b r o m i d e  was a p p l i e d ,  The e f f e c t  o f  Mg 2+ on t h e  d i g e s t i o n  o f  tRNA in 

t h e  p r e s e n c e  o f  e t h i d i u m  i s  shown in  FIGURE 5. Even t l3ough Mg 2+ (as w e l l  as 

s p e r m i n e  and 8 P e r m i d i n e )  competes  f o r  e t h i d i u m  b i n d i n g  s i t e s  in tRNA (26 ) ,  we 

have  n o t  o b s e r v e d  a d e c r e a s e  o f  t h e  d i g e s t i o n  S P e c i f i c i t y  in t h e  r a n g e  o f  

0 . 2 5 - 5  n~l Mg £+ c o n c e n t r a t i o n  ( f i v e - f o l d  e x c e s s  o f  Mg 2+ o v e r  e t h i d i u m ) .  A t  50 

mH c o n c e n t r a t i o n  o f  Mg 2+ ( f i f t y - f o l d  e x c e s s )  t h e  d e g r a d a t i o n  o f  y e a s t  tRNA PI3e 

has a l m o s t  ceased ,  mos t  p r o b a b l y  due t o  enzyme i n h i b i t i o n  (17 ) ,  M o n o v a l e n t  

Na + ion  a l o n e  has l i t t l e  e f f e c t  on d i g e s t i o n  s P e c i f i c i t y  , however  a t  a h i g h  

c o n c e n t r a t i o n  o f  sod ium a c e t a t e  b u f f e r  (60 mH) and in  t h e  absence  o f  e t h i d i u m ,  
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A B C D E A B C D E 

® 
FIGURE 4. 

w 
XC 

® 
10X Pal yacry  I ami de-TM urea ge I, 

t 
XE 

Diges t i on  o f  5"-dept tospt3ory lated yeast  tRNA Phe by spleen phospnodiesterase in 
the presence o f  e th id ium bromide - e f f e c t  o f  e th id ium concen t ra t i on .  

Lane A: 5'-depRosPt~Orylated yeas t  tRNA Pbe (0.~ A260), sp leen pnosphodiesterase 
(0,4 u n i t ) ,  10 mM sodium ace ta te ,  iol4 6.2,  1 mH e th id ium bromide (10 p l ) ,  
30 rain, 2K)°C. 

Lane B: as above, 0 .5  mM etMidium. 
Lane c: as above, 0.25 mM e th id ium.  
Lane D: as above but  w i t hou t  e th id ium.  
Lane E: 5 ' -dep l3osp~ory la ted yeast  tRNA Pl~e (0.15 ^260)" 

FIGURE 5. IOX Po lyacry lamide  - 7M urea ge l ,  
D iges t i on  o f  5"-depl3ospi3orylated yeast  tRNA P13e by spleen pl3ospl3odiesterase in 

the presence o f  e tn ia i  um 13romicle - e f f e c t  o f  Mg 2+ concentrat ion. 
Lane A: 5 '-depl~osprK)rylated yeast  tRNA Ptm (0.15 ^E60) '  
Lane B: 5'-depl~osPl30rylated yeas t  tRNA Pr~ (0.~ A260), sp leen pr~spt~odiesterase 

(0.4 u n i t ) ,  10 rnH so(liurn ace ta te  , pH 6.2,  1 mM et l~idium bromide, 15 rain, 
¢~:)0C. 

Lane C: as above, 0 .5  mM MgCIp. 
Lane D: as above, 5 mM MgCI 2. 
Lane E: as above, 5O mM MgCI 2. 

t r a c e s  o f  y e a s t  tRNAPhesF1) E 76-13 f r a g m e n t  were  d e t e c t e d  ( d a t a  n o t  shown) in 

a d d i t i o n  t o  YeaSt  tRNA Pl~e 76-27 (?) f r a g m e n t  as a m a j o r  p r o d u c t ,  One o f  t l3e 

p o s s i b l e  e x p l a n a t i o n s  f o r  t h e  o b s e r v e d  l i m i t e d  d i g e s t i o n  o f  y e a s t  tRNA PT~ by 

s p l e e n  p h o s p h o d i e s t e r a s e  in t h e  p r e s e n c e  o f  e t h i d i u m  b r o m i d e  may be c h a n g i n g  

(2T) and s t a b i l i z a t i o n  (28) o f  tRNA c o n f o r m a t i o n  by  t h e  i n t e r c a l a t i n g  a g e n t  in 

such a mode t h a t  a f t e r  r e m o v i n g  a d e f i n e d  number  o f  n u c l e o t i d e s  t h e  r e m a i n i n g  

p a r t  o f  t h e  m o l e c u l e  i s  n o t  a c c e s s i b l e  t o  enzyme a c t i o n .  

£ x - y s t a l l o g r a p l 3 i c  d a t a  shows t h a t  one o f  t h e  e t h i d i u m  b i n d i n g  s i t e s  i s  l o c a t e d  

in  t h e  P - IO  l o o p  o f  y e a s t  tRNA Phe, h y d r o g e n  bonded  w i t h  i t s  e x o c y ¢ l i c  amino 

g r o u p s  t o  baCKbone Pl~osphate P-8  and P-15 ( 2 9 ] .  T h i s  f i n d i n g  i s  c o n s i s t e n t  

w i t h  ano t l3e r  p o s s i b l e  e x p l a n a t i o n  o f  l i m i t e d  d e g r a d a t i o n  o f  y e a s t  tRNA Pl3e by 

s p l e e n  P l ~ o s p h o d i e s t e r a s e  in t h e  p r e s e n c e  o f  e t h i d i u m :  t h a t  a m o l e c u l e  o f  i n -  

tercalat ing d y e  a c t s  as "a  s p r a g " .  The e x a c t  i n t e r p r e t a t i o n  o f  t h e  o b s e r v e d  

phenomena w o u l d  r e q u i r e  more d e t a i l e d  s t u d i e s ,  The r e s u l t s  p r e s e n t e d  in  t h i s  

r e p o r t  show t h e  p o s s i b i l i t y  of s P e c i f i c  and e f f e c t i v e  s h o r t e n i n g  of y e a s t  
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tRNA Phe a t  t he  5 " -end  y i e l d i n g  yeas t  tRNA Phe 76-13 fra£vnent s u i t a b l e  f o r  

s t r u c t u r e  - f u n c t i o n  r e l a t i o n s h i p  s t u d i e s  and a l s o  f o r  f u r t h e r  5 ' - e n d m o d i -  

f i c a t i o n .  Our r e s u l t s  a l s o  s u p p o r t  t he  assumpt ion  t h a t  one o f  t he  m a j o r  

e t b i d i u m  b romide  b i n d i n g  s i t e s  o f  yeas t  tRNA Pne e x i s t s  a t  t h e  P- IO lOOp. 

S t u d i e s  on the  r e c o n s t r u c t i o n  o f  t he  5 " -end  o f  5 ' - t r u n c a t e d  y e a s t  tRNA Pl~e as 

w e l l  as on the  d i g e s t i o n  o f  o t h e r  tRNA8 w i t h  SPleen p n o s p n o d i e s t e r a s e  in the  

p resence  o f  d i f f e r e n t  i n t e r c a l a t i n g  agents  a re  in p r o g r e s s  in o u r  L a b o r a t o r y .  
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