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A program package was deve Ioped for  IBM
compa t i b l e  PCa  w i t h  co l o r  g raPh i cs  t o  make
s t ruc tu ra l  and  f unc t i ona l  p red i c t i ons  f o r
d i f f e r e n t  p r o t e i n s .  A I I  c a l c u l a t i o n s  a r e
performed on araino acid sequences.  For most  of
the procedureg these sequences are converted to
nurner ical  vectors -  on given amino acid
propert  ies .  The Predi  ct  lon methods used are
based  on  s ta t i s t i ca l ,  s t e reochem ica l  and  o the r
phys i co - chem ica l  obse rva t i ons .  D i f f e ren t  t vpes
o f  seconda ry  e t r uc tu re  ca l cu l a t i ons  and  one
Eype of  ter t iary structure est imate can be
made. To ident i fy  t ransmembrane and surface
actrve segrments in g iven sequences,  hydrophobic
momenls and cooperat ive ef fects are aIso taken
in to  accoun t .  Au toco r re l a t i on  and  Fou r i e r
ana l ys r s  i s  used  t o  s t udy  i n t e rna l  homo logy
w i t t l i n a  s e g u e n c e . Crosscore lat  ion
calculat ions are Performed to compare featureg
rmp l i ed  by  d i f f e ren t  sequences '  A  new  a lgo r i t hm
r.ras introduced to comPare two seguences and
f lnd the opt tnal  a i igrunent between thelo
( i nse r t i ons  and  de le t i ons  a re  au toma t i ca l l y
rnc l uded )  The  sys tem i s  f i e x i b l e r  t he  use r  can
introduce new Paranelers and measure their
predrctrve porrer. The progratn:t were shohtn to be
useful  for  t ransmembrane Proteins,
immunologrcal  g i te Predict ions and on unknown
s t rucLu res  f r om DNA seguenc ing .  ExamP les  w i l l
be  g l ven .
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Escherichia coli translational initiation factor 3 protein (lF3)
is one of the simpl6t system3 to study in order to obtain a
detailed and fundamental understanding of protein-nucleic acid
interactions in tho regulrtion of translation. lF3 is an RNA helix
destabilizing protein, with s€quenc€ specifrcity for the initiation
codon AUG, and r conserved saquenca n€r tho 3'end of 165
ribosomal RNA. In order to obtain suffrcbnt lF3 fot PhFical
studies, purilication was optimized for speed (2-5 days), yield
(300 mg/100 g cells), .nd purity (99% long form) from a
het-induciblc lF3 genc in r high copy number plasrnid. 360
MHz 2D l.lMR spectrr implied that His 139 and Tyr 109 do not
experiencc NOE intenctionr with other aromatic rcsidues. Tyr 71
and Tyr 76, on thc other h.nd, showed significant NOE
interactions with Phe side chains. Pcak broadening by
agSregation madc further intcrpretation diffrcult. In order to
inhibit aggregrtion of lF3 at 1-5 mM, solv€Dt perturbation was
studied by CD. A broad sigmoidal reduction of thc induced Tyr
and Phe 28? nm trougi was 3een with both 0-1 M urea and
0-10% EIOH; no mor. rhan 0.1 M urea or 1% EIOH could be
add€d without 3ignifrcant loss of signal, implying great sensitivity
of tertiary structure lo p€rtu.bants. ln contrast, the peptide bond
222 nm trough was not reduced by urea until more than I M,
imilying moderate scnitivity of socondary structure. This work
rv.s support€d by grrnB fiom the US NIH (8. W.) and the Mrx
Planck Gesellschah (C. O. G.).
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The neurohypoPhyseal hornone, orytocin, is a
nonapeptide slth the aequence of ,
cvs- iv i - t le-Gln-A8n-cy8-Pro-Leu-GIy-NBr.  Recent
t i r o  r i po r t s ,  expe r i nen ta l ( l )  and  t heo rE t i ca l ( 2 ) ,
have p6inted out  agaln the inPortance of
confolnat lonal  f lex lb i l i ty  in tb is nolecule
nhich has long been a tDain subject in the NUR
s tud ies (3 ) .  I n  t he  X - ray  s tudy (2 ) '  t l r o  ch i r a l
confornere about a d ieul f ide bond were shown.
Recent our finding Yith N}tR({00}thz) of two
diet inct ive confornat ions in aolut ion(Dt lSO)
have corresPonded to tbe resul t .  The
conbinat ion of  2D NOE and distance alogor isn(4)
in conjunct ion Yi th the BysteDat j 'c  as8ignDent
bv 2D Ni lR were ut l l lzed to character ize the tvo
c-onforners.  Due to the inherent  f lex ib i l i ty  in
structure,  d igtance algor isn dict  not  r rork wel l .
Two approaches rere Dade to overcor0e thia
di f f i -u l ty :  ( t )  to f ind out  a Posi t ion f ixed
conaonly in var lous Etructurea and (2)  to
reduce the f texib i l t ty  by enbedding i t  in to
n i c€1 le .
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T o o a t o  B u a h y  S t u n t  v l r u g  ( T B S V )  l s  a  s D a l l '  q u a a i -

a p h e r l c a l  v l r u a  r e a P o n a i b l e  f o r  a  f a l 1 y  o f  d l a e a a e s  1 D

d l c o t y l e d o n s .  I n f e c t l v c  a d t l c l e 6  o f  o n e  v u i a n t  l n  p a r t l c u -

l u  ( " T y p e  s t r a l n " )  h a v e  b e e n  r e l l  c h a r a c t e r l 8 e d '  o t h e r

atralns hovever i le knovn to have dl f ferent hoat plants and

e y E p t o d a .  I n  a n  a t t e E p t  t o  c o r r e l a t e  t h l s  b e h a v i o u r  v l t h

physlco-chenlcal  pfopert lea vc have perforDed a coDparal lve

t t r a v  " n  l a o l a t e 8  o f  T B s v  v a l a n t s  ( " T y p e  S t r a l n "  ,  P e t u n i a

A s t e r o l d  ! { o a a l c ,  P e l r S o n l u  L e a f  c u r l  a n d  C u n a t l o n

I t a l l a n  R i n a s p o t )  Y t t h  r e g r d  t o  s e d l D e n t a t l o n  v e l o c l t y

b e h a v l o u r  ( b o t h  s e d i o e n t a t l o n  c o e f f l c l e n t  a n d  c o n c e n t r a t l o n

d e p e n d e n c c  b e h a v l ' o u r ) ,  E o l e c u l a  u e t g h t  ( b y  l o {  a p e e d

e e d t n e n t a t l o n  c q u U t b r l E )  !  v l a c o a l t y  ( l n t r l n a l c  v l a c o a r t y

and concentrat lon dependence behavl 'our) and quaai-elast lc

L l g h t  s c a t t e r i n g  ( a p p u e n t  d l l f u s l o n  c o e l f l c l e n t s ) '  T h e

u g e f u l n e e e  o f  T B S V  f o r  t e a t l n g  o u t  h y d r o d y n m l c  c o n c e n t l a -

t l o n  d e p e n d e n c e  t h e o r l e a  f o r  n e a r - a p h e r i c a l  p u t l c l e s  ( a l o n g

t h e  l l n e s  p e r f o f E e d  o n  T u r n l p  Y e l l o s  M o s a i c  V L r u s  ( T Y W )  b y
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