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Two isoacceptors Thermus thermophilus HB8 tRNAPro were iso lated by the chro ma tog ra phy meth ods with
pu rity about 95 and 97 %. The pri mary struc tures of isoacceptors tRNAGGG

Pro and tRNACGG
Pro were stud ied

by the gel-se quenc ing method, and dif fer ences be tween them were found in 18 po si tions. Our re sults show
that in so lu tion the cog nate prolyl-tRNA synthetase pro tects the phos phates lo cated in D-stem (9, 10, 13),
5’-end of anticodon-stem (26–29), anticodon-loop (34, 35, 37–39) and ac cep tor-stem (67, 68) of tRNACGG

Pro

from alkylation by ethylnitrosourea,.

Keywords: prolyl-tRNA synthetase, tRNAPro, Thermus thermophilus, chro ma tog ra phy, autoradiography,
ethylnitrosourea.

In tro duc tion. The prolyl-tRNA synthetase (ProRS)
cat a lyzes the aminoacylation of cog nate tRNAPro by
two-stage mech a nism, which in cludes the amino acid
ac ti va tion with for ma tion of prolyl-adenylate and the
fur ther proline trans fer ence onto 3’-end adenosine of
cognate tRNA.

Ac cord ing to the  chem i cal struc ture proline
(pirrolydine-2-carboxylic acid) is imino acid. A dis tin -
guish ing fea ture of proline among 20 aminoacids, de -
tected in the pro teins, is the atom of Ni tro gen, form ing
the pep tide bond, which also par tic i pates in the for ma -
tion of proline pyrrolidine ring. This leads to the sharp
bend of polypeptide chain in the place of pep tide bond
formed by  proline. The bend de ter mines to a great ex -
tent the spa tial struc ture of a pro tein mol e cule. Thus,

the ac cu racy of aminoacylation of cog nate tRNA by
proline is  of spe cial im por tance. Though in the cases
when amino ac ids have slight struc tural dif fer ences
(for ex am ple dif fers by methyl group), ProRS, as well
as other aaRSs, is not able to achieve a com plete dis -
crim i na tion and can make an er ror: it can ei ther ac ti vate 
a sim i lar noncognate amino acid (alanine, cysteine) [1,
2], or aminoacylate tRNA with  noncognate amino
acid.

ProRS along with GlyRS, HisRS, SerRS and
ThrRS be longs to the class IIa [3, 4] and func tions as
a2-homodimer. The dis tinc tive fea ture of the class IIa
syn the tas es is that they all (ex cept SerRS) have cog nate 
C-ter mi nal anticodon-bind ing do main, con sist ing of
more than 100 amino acid res i dues. A spa tial lo cal iza -
tion of this do main var ies sig nif i cantly rel a tive to a cat -
a lytic do main. In HisRS it is con nected with the cat a -
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lytic do main by a long pep tide and lo cated ex clu sively
op po site the ac tive cen tre of an other sub unit. The ques -
tion is how the rec og ni tion and bind ing of tRNAs by
class IIa syn the tas es oc cur and how they in ter act with
tRNA anticodon? 

The de ter mi na tion of spa tial struc tures of Esch e -
richia coli and T. thermophilus HisRS [5, 6] and T.
thermophilus GlyRS [7] by the method of X-ray crys -
tal log ra phy has pro vided us with a pos si bil ity to build
only hy po thet i cal model of bind ing tRNA by the IIa
class syn the tas es, based on the re search of sur face elec -
tro static po ten tial. In ad di tion, the phylo gen etic anal y -
sis of amino acid se quences of prolyl-tRNA syn the tas -
es of var i ous or i gins has shown that they can be re -
ferred to 2 struc tural forms, which have di verged early
dur ing the evo lu tion [8, 9]. The prokaryote-like ProRSs  
have a large in ser tions be tween struc tural mo tifs 2 and
3, and their C-ter mi nal do main is ab sent whole the
eukaryote/archaeon-like ProRSs contain a unique
C-terminal domain.

We have ob tained the crys tals of tRNACGG

Pro and
tRNAGGG

Pro com plexes with T. thermophilus ProRS
(ProRSTT) and their struc tures have been de ter mined
[9]. That was the first struc tural data, show ing, how the
class IIa synthetase rec og nizes tRNA anticodon. A sev -
eral novel  fea tures for the IIa class syn the tas es have
been re vealed by the com par i son of re ceived data for
na tive ProRSTT struc ture (0.243 nm) and its com plex
with proline (0.29 nm) [10]. The C-ter mi nal do main is 
a Zn-bind ing struc ture. It has been found that there is
only one mol e cule of tRNA per dimer of the en zyme in
a crys tal. The anticodon of tRNA is well struc tured,
anticodon-loop is com pact and only 3 main anticodon
bases (G35, G36, and G37) in ter act with the en zyme. 

 Wat son-Crick pairs of bases U32-U38
(tRNAGGG

Pro) or U32-A38 (tRNACGG

Pro), ab sent in free
tRNA, are formed upon tRNA bind ing to the en zyme.
The up per part of anticodon stem is cross-con tacted  
with an other sub unit of the dim mer.  The tRNA  3’ and
5’ ends are dis or dered and the ac cep tor end does not en -
ter the en zyme ac tive site. A pos si ble rea son for may be 
an ‘in cor rect’ con for ma tion of the ac tive site due to the
ab sence of proline, since the es sen tial conformational
changes of the en zyme oc cur  dur ing the bind ing of 
proline. The data ob tained have con firmed the re sults
of bio chem i cal re search ac cord ing  to which the bases

G35 and G36 are the el e ments of tRNA rec og ni tion by
the synthetase [11]. How ever, the ad di tional en zyme
con tacts with tRNA, in clud ing D- and ac cep tor-stem,
have to be pres ent for the ef fi cient aminoacylation. Be -
sides, some doubts con cern ing the iden tity of
macromolecular struc tures in crys tal and so lu tion al -
ways arise. To un der stand the mech a nism of tRNA 
aminoacylation   by the class IIa syn the tas es it is nec es -
sary to de fine how the anticodon-bind ing do main
positions the acceptor end of tRNA and ensures the
effective aminoacylation. 

The aim of this work is to study the in ter ac tion be -
tween tRNAPro and T. thermophilus prolyl-tRNA
synthetase in so lu tion by the method of chem i cal mod i -
fi ca tion. At pres ent time ethylnitrosourea is one of the
best re agents to in ves ti gate tRNA in ter ac tion with
aminoacyl-tRNA synthetase, equally mod i fy ing tRNA
bases in loop and helical regions.

Ma te ri als and meth ods. The fol low ing ma te ri als
and in stru ments were used in the cur rent re search:
benzoyl DEAE-cel lu lose (BD-cel lu lose) (‘Serva’, Ger -
many); 4B-sepharose (‘Pharmacia Fain Chem i cals’,
Swe den); NaCl, MgCl2 (‘Fisher’, USA);
diethylpyrocarbonate, phenylmethylsulfonyl flu o ride 
(‘Calbiochem’, USA); 2-mercaptoethanol,
dithiothreitol (DDT) (‘Merk’, Ger many); GF/C fil ters;
DEAE cel lu lose (‘Whatman’, Eng land); isopropyl al -
co hol, 14C-prolyl (239 Cu/mole), [a-32P]ATP,
[g-32P]ATP with spe cific ac tiv ity 2000-3000 Cu/mole
(‘Amersham’, Eng land); dimethyl sul fate, hydrazine
(‘Fluka’, Swit zer land); tris, so dium-hydro bro mide
(‘Serva’, Ger many); snake ven oms phosphodiesterase,
al ka line phosphatase from E. coli (‘Sigma’, USA);
T1-ribonuclease (‘Sankyo’, Ja pan); snake venom
phosphodiesterase (‘Worthington’, USA);
polynucleotide kinase of phage T4, (‘Pharmacia’, Swe -
den); tRNA-nucleotidetransferase of yeast (  In sti tute
of mo lec u lar bi ol ogy and ge net ics of Na tional Acad -
emy of Sci ences of Ukraine). Ethylnitrosourea was
syn the sized by A. G. Terentyev (  In sti tute of mo lec u lar 
bi ol ogy and ge net ics of Na tional Academy of Sciences
of Ukraine). X-ray film (‘Codac’, USA) was used.

The so lu tions have been pre pared on redistilled wa -
ter. The list of used in stru ments: cen tri fuge K-70 (Ger -
many), cen tri fuge Jouan MR 14.11 (‘Jouan’, France),
spectrophotometer Specord UVVIS (Ger many), chro -
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mato graphic equip ment Gold-Sys tem and highly-ef fi -
cient chro mato graphic col umns Spherogel TSK DE
5PW 2.0 15 cm, Ultrapore RPMS C8 1.0, 25 cm
(‘Beckman’, USA), elec tro pho re sis Macrophor 2010,
scin til la tion coun ter Rackbeta, densitometr UltraScan
XL (‘LKB’ Sweden).

The T. thermophilus cells HB-8 strain was grown
as pre vi ously de scribed  [12, 13] in or der to ob tain
prolyl-tRNA synthetase and crude tRNA.

tRNA iso la tion and pu ri fi ca tion from T.
thermophilus was per formed in sev eral stages, in clud -
ing the iso la tion of crude tRNA, chro ma tog ra phy on
col umns with BD-cel lu lose, re versed-phase chro ma -
tog ra phy on   4B-sepharose and highly-ef fi cient liq uid
chro ma tog ra phy (HPLC) on  the col umns
Spherogel-TSK DE 5PW and Ultrapore RPMS C8  as
described [12, 14, 15].

 tRNACGG

Pro and tRNAGGG

Pro from T. thermophilus
were la beled with ra dio ac tive phos pho rus on the 3’-end,
us ing [5’-32P]pCp and RNA-ligase [16], [a-32P]ATP and
tRNA-nucleotidiltransferase [17], re ceived as de scribed
[18]. The 5’-end of tRNA was la beled   us ing [g-32P]
ATP in phosphorylation re ac tion [19].

The T. thermophilus tRNACGG

Pro and tRNAGGG

Pro nu -
cle o tide se quences have been de ter mined by two  meth -
ods of tRNA se quenc ing: spe cific chem i cal deg ra da -
tion [20, 21] and hy dro ly sis of tRNA with spe cific
endonucleases [21, 22].

The alkylation of 32P-la beled tRNACGG

Pro and its
com plex with prolyl-tRNA synthetase was per formed
with the use of ethylnitrosourea un der the con di tions
sta bi liz ing a spa tial struc ture of tRNA, and at the same
time they pro mote the for ma tion of the spe cific com -
plex of tRNAPro-prolyl-tRNA synthetase [23]. A re ac -
tion mix ture  of 25 ml in cluded: 50 mM of tris-HCl (pH
7.9); 5 mM of MgCl2; 2.5 mM of 2-mercaptoethanole;
0.8 mM of tRNAPro; 3.2 mM of prolyl-tRNA synthetase
and 2.5 ml of sat u rated so lu tion of ethylnitrosourea in
ethyl al co hol. The re agent con cen tra tion was 75 mM.
The alkylation of tRNA in the pres ence of cog nate
ProRSTT was cur ried out for 2 hours at 37 °Ñ and
stopped by add ing 3 ml of 3 M so dium ac e tate (pH 5.5).
In con trol ex per i ments the equiv a lent amount of eth a -
nol has been added in stead of ethylnitrosourea; in stead 
of prolyl-tRNA synthetase,  heterological
aminoacyl-tRNA synthetase (3.2 mM) has been added.

Af ter the re ac tion had been fin ished, en zymes have
been re moved by phe nol ex trac tion, tRNA has been
pre cip i tated by 10 mg gly co gen and 3 vol umes of ethyl
al co hol added.

Un der   denaturating con di tions the tRNA
alkylation was cur ried out in 25 ml of 

 0.3 M Na-cacodylic buffer (pH 8.0), con tain ing 0.1 
mM of EDTA, for 2 min utes at 80 °Ñ. Polynucleotide
chain was split un der mod i fied bases in 10 ml of 0.1 M
tris-HCl (pH 9.0) for 5 min utes at 55 °Ñ.

The ob tained frag ments of tRNA were sep a rated by 
elec tro pho re sis in 12.5%  polyacrylamide gel in 5 mM
tris-bo rate buffer (pH 8.3), which con tained 1 mM  
EDTA and 7M   urea with fur ther autoradiography of a
gel. The elec tro pho retic bands were iden ti fied, com -
par ing a mo bil ity of frag ments with that of frag ments,
ob tained by par tial hy dro ly sis of tRNA with
ribonuclease T1. The in ten sity of elec tro pho retic bands 
on the gel radioautographs, which rep re sented the
phos phate mod i fi ca tion de gree, was es ti mated by scan -
ning den si tom e ter UltraScan XL from ‘LKB’
(Sweden).

Re sults and dis cus sion.  Iso la tion of in di vid ual
tRNACGG

Pro and tRNAGGG

Pro from T. thermophilus.  Be -
cause of the ex is tence of sev eral tRNAPro isoacceptors  
, which are pres ent in en tire pool of a to tal tRNA prep -
a ra tion, the iso la tion of  in di vid ual isoacceptor tRNA
is a quite com pli cated task. tRNAsPro from T.
thermophilus have been iso lated and pu ri fied in sev -
eral chro mato graphic stages. Dur ing the col umn chro -
ma tog ra phy on BD-cel lu lose  tRNAPro from T.
thermophilus was eluted in a zone of high op ti cal den -
sity and con tained a lot of con tam i na tions con sist ing
of other tRNAs. There fore, the  re versed-phase chro -
ma tog ra phy on the 4B-sepharose col umn was used as   
the sec ond stage, which al lowed re mov ing most of  
con tam i na tions and what is very   im por tant  al lowed a 
sep a ra tion of tRNAPro from tRNALys [15]. The fur ther
pu ri fi ca tion was per formed by the HPLC meth ods on
the Spherogel-TSK DE 5PW col umn. Fi nal pu ri fi ca -
tion of tRNA was cur ried out on the Ultrapore C8 col -
umn, that re sulted in ob tain ing 2 isoacceptors
tRNA(tRNACGG

Pro and tRNAGGG

Pro) from T.
thermophilus   (Fig ure 1). The pu rity of ob tained prep -
a ra tions was about 95 and 97% (1505 and 1545
mole/one op ti cal unit) re spec tively.

387

STUDY ON INTERACTION OF THERMUS THERMOPHILUS PROLYL-tRNA SYNTHETASE WITH tRNACGG
Pro 



De ter mi na tion of   nu cle o tide se quences of T.
thermophilus tRNACGG

Pro and tRNAGGG

Pro. Nu cle o tide
se quences of T. thermophilus tRNACGG

Pro and
tRNAGGG

Pro have been stud ied us ing two meth ods of la -
beled tRNA se quenc ing: spe cific chem i cal deg ra da -
tion [20, 21] and tRNA hy dro ly sis by spe cific
endonucleases [21, 22]. As a re sult the full nu cle o tide
se quences of T. thermophilus tRNACGG

Pro and
tRNACGG

Pro have been de ter mined.     In the fig ure 2 the
pri mary struc tures are rep re sented in the form of clo -
ver leaf. There are 77 nu cle o tide bases   in cluded into
the com po si tion of each tRNAPro. 18 dis tin guish ing
nu cleo tides have been re vealed by com par i son of their 
struc tures (they are marked out with bold italic type).
The most sig nif i cant dif fer ence  is no ticed in the
anticodon stem (8) and T-stem (4), 2 dis tinc tions have
been found in both anticodon loop and ac cep tor stem
(8) and one in both D-loop and ac cep tor end. tRNAPros
from T. thermophilus have typ i cal fea tures of
prokaryotic tRNAPro: the first CG-pair in the ac cep tor
stem and the spe cific struc ture of D-stem. The
homology of tRNACGG

Pro pri mary struc ture with cor re -
spond ing isoacceptor tRNACGG

Pro from E. coli is 78%.
Thus, the proline sys tem in T. thermophilus is

unique con sid er ing that ProRSTT be longs to the

eukaryote/archaeon-like type  ac cord ing to its struc -
tural fea tures while   its cog nate tRNAPro be longs to the
prokaryotic group of tRNAPro. There fore, from the
evolutional point of view to re search   tRNAPro rec og ni -
tion by its aminoacyl-tRNA synthetase   is of   great
interest.

Study on the T. thermophilus prolyl-tRNA
synthetase in ter ac tion with cog nate tRNACGG

Pro in so -
lu tion. The se lec tion of  T. thermophilus tRNA is
based on the re sults of the study of ProPCTT com -
plexes with both isoacceptor  tRNAPros by the meth ods 
of X-ray crys tal log ra phy [9]. The crys tals of  T.
thermophilus ProRSTT-tRNACGG

Pro had better res o lu -
tion and ap peared to be more in for ma tive. The ob -
tained re sults al lowed con struct ing a spa tial model of
the com plex. The re sults of X-ray dif frac tion anal y sis
of the T. thermophilus ProRSTT-tRNAGGG

Pro com plex
en tirely cor re spond to the model, built for the
ProRSTT-tRNACGG

Pro com plex. The re gions, where
tRNACGG

Pro con tacts with prolyl-tRNA synthetase,
were in ves ti gated   by the ethylnitrosourea alkylation
of free tRNAPro in the pres ence of cog nate
aminoacyl-tRNA synthetase. The tRNA alkylation re -
ac tion was per formed as de scribed in “Ma te ri als and
meth ods”.
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Fig. 1. Pu ri fi ca tion of T.
thermophilus isoacceptor
tRNAGGG

Pro and
tRNACGG

Pro on re -
versed-phase Ultrapore
col umn C8: 1 – op ti cal den -
sity at 260 nm; 2 –gra di ent
of buffer B con cen tra tion.
Stained peak con tains
tRNAGGG

Pro and
tRNACGG

Pro with the pu rity
of ~ 95% and 97%, re spec -
tively.



Polyacrylamide gel radioautographs, ob tained af ter 
frag ments sep a ra tion, are given in the fig ure 3. These
frag ments have been ob tained by the sep a ra tion of
3’-32P-la beled (a) and 5’-32P-la beled tRNACGG

Pro (b),
alkylated by ethylnitrosourea with and with out
prolyl-tRNA synthetase. One can see that some phos -
phate mod i fi ca tion oc curs to lesser ex tent in the pres -
ence of cog nate en zyme in com par i son with mod i fi ca -
tion of a free tRNAPro or in the pres ence of heterological 
synthetase. It is im por tant to note that the bands, cor re -
spond ing to the phos phates, lo cated closer to the end of
tRNA mol e cule, have less in ten sity both in the pres -
ence of en zyme and its ab sence. The rea son is a dis ad -
van tage of the  method which re quires pre cip i ta tion of
the ob tained frag ments by eth a nol. In such con di tions
short frag ments pre cip i tate worse than long ones. How -
ever, the study of in ten sity of elec tro pho retic bands by
scan ning den si tom e ter and the es ti ma tion of rel a tive in -
ten sity lev els of cor re spond ing bands in the pres ence
and ab sence of the cog nate ProRSTT (Fig. 4) provide
us with a reliable information on the phosphate
protection with the enzyme.

The lo ca tion of pro tected phos phates in the pres -
ence of prolyl-tRNA-synthetase in the struc ture of
tRNAPro is rep re sented in the fig ure 5. It can be seen  
that the tRNACGG

Pro phos phates, which have low abil ity
for alkylation in the pres ence of ProRSTT, are lo cated
in po si tions on the 5’-end of D-stem and D-loop (9, 10,
13, 16, 17, 17a), on the 5’-end of anticodon stem (26,
27, 28, 29)  and anticodon loop (34, 35, 37, 38) , on the
3’-end of ac cep tor stem (67, 68). The par tic i pa tion of
anticodon bases, bases on 5’-side of anticodon stem
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Fig. 3. Autoradiogramms of  12,5 %  polyacrylamide gels obtained
with 3’-labeled (A) and  5’-labeled (B) T. thermophilus tRNACGG

Pro

in  ethylnitrosourea mapping experiments. 
A:   alkylation of tRNA alone under the native (3, 5) and 
denaturating (2) conditions,  and alkylation of  tRNA in the presence 
of cognate prolyl-tRNA synthetase (7); corresponding control
incubations (4, 6, 8) without ethylnitrosourea treatment. 2 -
tRNAPro(CGG), partial  ribonuclease  T1 digest. 
B:   alkylation of tRNA alone under the native (3, 4) and 
denaturating (1) conditions,  and alkylation of  tRNA in the presence 
of cognate prolyl-tRNA synthetase (6); corresponding control
incubations (5, 7) without ethylnitrosourea treatment. 2 -
tRNAPro(CGG), partial  ribonuclease  T1 digest. 
Numbering of bands corresponds to the phosphate position.
Triangles indicate phosphates from alkylation in the presence of
prolyl-tRNA synthetase.

Fig.2. Cloverleaf structure of T.
thermophilus tRNAGGG

Pro (a)

and tRNACGG
Pro (b).

Nucleotides, common for

tRNAGGG
Pro and tRNACGG

Pro
 

are in italics bold



and 3’-side of ac cep tor stem in the in ter ac tion with
prolyl-tRNA synthetase is  proved as well by the
method of tRNA pro tec tion  from ribonuclease hy dro -
ly sis   (data are not shown ). How ever, it is nec es sary to
note there are no di rect con tacts of D-loop with the en -
zyme in crys tal struc ture, there fore the de crease in

phos phate 16, 17 and 17a re ac tiv ity is con nected with
their par tic i pa tion in the sta bi li za tion of cor re spond ing
D-loop con for ma tion,   in duced by tRNA in ter ac tion
with the en zyme. We sug gest that such D-loop con for -
ma tion is more sta ble due to the com plex for ma tion
with the synthetase. The data ob tained in di cate that the
con tact ing points of tRNAPro with the synthetase are lo -
cated at the side of a ma jor groove of anticodon stem
and anticodon is key-im por tant in the tRNAPro

interaction with cognate prolyl-tRNA synthetase. 
These re sults well agree with the re sults of crys tal

com plexes re search by the crys tal lo graphic meth ods
[9]. The main con tacts be tween the anticodon-bind ing
do main of ProRSTT and tRNAPro are cre ated by  a
b-sheet and   two a-he lixes of the en zyme, di rected to
the anticodon loop of tRNA from the side of ma jor
groove. A hy dro pho bic patch, which spe cif i cally binds
the anticodon base G35 and G36, is formed by the
amino acid res i dues Ile295, Pro322 and Phe336. In the
rec og ni tion of  anticodon tRNAPro  Lys353, Asp254,
Glu349, Lys297 and Thr331 also par tic i pate, cre at ing
hy dro gen bonds with anticodon bases or in ter act ing
with phos phates. It is worth not ing that al most all
pointed out res i dues are con ser va tive in all known
eukaryote/archaeon-like ProRS.

The bases G35 and G36 of tRNAPro are the rec og ni -
tion el e ments for ProRS. As it has been shown by bio -
chem i cal re search, these bases sub sti tu tion for oth ers
leads to the aminoacylation ef fi ciency de crease by
9-164 times for the  prokaryotic ProRS and by
300-1100 times for the eukaryotic one [11].

The re sults ob tained des ig nate an im por tant func -
tion of the ribose-phos phate back bone and spa tial con -
fig u ra tion of tRNAPro in the pro cesses of tRNA rec og ni -
tion by the cog nate en zyme. The in ter ac tion of en zyme  
res i dues with the bases G35 and G36 of tRNA has also
been shown. The pro tec tion of the phos phates 67 and
68 in the ac cep tor stem    from mod i fi ca tion is be lieved
to be   an im por tant re sult of this study. Ac cord ing to
the crys tal lo graphic data, the ac cep tor stem of tRNAPro

has got no di rect con tacts with the en zyme and a spa tial
lo cal iza tion of the ac cep tor end has not been de fined.
How ever, the phos phates 67 and 68 can in ter act with
Arg146 and Arg148 and fix the ac cep tor stem in the po -
si tion, pro vid ing ef fi cient aminoacylation, as a re sult of 
conformational changes dur ing the proline bind ing.  It
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Fig. 4. Pattern of phosphate reacivities towards ethylnitrosourea in
T. thermophilus tRNACGG

Pro in the presence of prolyl-tRNA
synthetase as compared to the free native molecules. Ri values are
the ratios between the intensities of the corresponding 
electrophoretic bands of the tRNA alkylation patterns in the
presence of the enzyme and free tRNA; Np – phosphates numbers.

Fig. 5. Cloverleaf structure of T. thermophilus tRNACGG
Pro. The

arrows show phosphates protected by   prolyl-tRNA synthetase
against alkylation by ethylnitrosourea. Differences between
tRNAGGG

Pro end tRNACGG
Pro  are indicated in italics bold.



is nec es sary to note that Arg102 cor re sponds to the po -
si tion of Arg146 in a spa tial struc ture of Entercoccus
faecalis ProRS (ProRSEF) and ac cord ing to the com -
puter model of ProRSEF-tRNA com plex these amino
ac ids take part in the in ter ac tion with ribose-phos phate
back bone of the tRNAPro ac cep tor stem around of the 68 
phos phate [24]. In the lat ter model the en zyme in ter ac -
tion with ribose-phos phate back bone also oc curs
around  the  phos phates 10 and 13 at the 5’-side of
anticodon stem and anticodon loop. This agrees with
the data, ob tained by us for T. thermophilus tRNAPro. It
is clear that both the pri mary struc ture of T.
thermophilus tRNAPro and its in ter ac tion with the cog -
nate synthetase have pe cu liar i ties of prokaryotic
tRNAPro type.

Thus,  sev eral new de tails of ProRS in ter ac tion
with tRNAPro have been re vealed as a re sult of the per -
formed re search, which to gether with the crys tal lo -
graphic data, help  to un der stand the mech a nism of the
class II syn the tas es in ter ac tion with tRNA and how
anticodon-bind ing do main of ProRS in ter acts with
tRNA anticodon. For  fur ther re search it is im por tant to
study a tri ple com plex of prolyl-ProRS-tRNAPro which
pro motes fix a tion of the tRNA ac cep tor end in the
catalytic centre of enzyme.

Ñ. Ï. ªãîðîâà, ². À. Êðèêëèâèé, Î. Ï. Êîâàëåíêî, Ã. Ä. ßðåì÷óê,
Ì. À.Òóêàëî 

Âèâ÷åííÿ âçàºìîä³¿ ïðîë³ë-òÐÍÊ ñèíòåòàçè  Thermus

thermophilus ç ãîìîëîã³÷íîþ òÐÍÊCGG
Pro ìåòîäàìè õ³ì³÷íî¿

ìîäèô³êàö³¿ â ðîç÷èí³

Ðåçþìå

Ìåòîäàìè õðîìàòîãðàô³¿ âèä³ëåíî äâ³ ³çîàêöåïòîðí³ òÐÍÊPro

ç T. thermophilus HB8 ÷èñòîòîþ á³ëÿ 95 ³ 97 % â³äïîâ³äíî.
Âèâ÷åíî ïåðâèíí³ ñòðóêòóðè òÐÍÊÑGG

Pro ³ òÐÍÊGGG
Pro ç T.

thermophilus, ÿê³ â³äð³çíÿþòüñÿ ì³æ ñîáîþ ó 18 ïîëîæåííÿõ.
Ïîêàçàíî, ùî â ðîç÷èí³ ãîìîëîã³÷íà ïðoë³ë-òÐÍÊ ñèíòåòàçà
çàõèùàº â³ä àëê³ëóâàííÿ åòèëí³òðîçîñå÷îâèíîþ ôîñôàòè
òÐÍÊÑGG

Pro, ðîçòàøîâàí³ â D-ñòåáë³ (9, 10 ³ 13), íà 5’-ê³íö³
àíòèêîäîíîâîãî ñòåáëà (26, 27, 28 ³ 29), â àíòèêîäîíîâ³é ïåòë³
(34, 35, 37 ³ 38) ³ ç 3’-áîêó àêöåïòîðíîãî ñòåáëà ( 67, 68). 

Êëþ÷îâ³ ñëîâà: ïðoë³ë-òÐÍÊ ñèíòåòàçà, òÐÍÊPro, Thermus
thermophilus, õðîìàòîãðàô³ÿ, àëê³ëóâàííÿ
åòèëí³òðîçîñå÷îâèíîþ, àâòîðàä³îãðàô³ÿ. 

Ñ. Ï. Åãîðîâà, È. À. Êðèêëèâûé, Î. Ï. Êîâàëåíêî, À. Ä.
ßðåì÷óê, Ì. À. Òóêàëî 

Èçó÷åíèå âçàèìîäåéñòâèÿ ïðoëèë-òÐÍÊ ñèíòåòàçû  

Thermus thermophilus ñ ãîìîëîãè÷íîé òÐÍÊÑGG
Pro ìåòîäàìè 

õèìè÷åñêîé ìîäèôèêàöèè â ðàñòâîðå

Ðåçþìå

Ìåòîäàìè õðîìàòîãðàôèè âèäåëåíû äâå èçîàêöåïòîðíûå
òÐÍÊPro èç T. thermophilus HB8 ÷èñòîòîé îêîëî 95 è 97 %
ñîîòâåòñòâåííî. Èçó÷åíû ïåðâè÷íûå ñòðóêòóðû òÐÍÊÑGG

Pro è 
òÐÍÊGGG

Pro èç T. thermophilus, îòëè÷àþùèåñÿ ìåæäó ñîáîé â 18 
ïîëîæåíèÿõ. Ïîêàçàíî, ÷òî â ðàñòâîðå ãîìîëîãè÷íàÿ
ïðoëèë-òÐÍÊ ñèíòåòàçà çàùèùàåò îò àëêèëèðîâàíèÿ
ýòèëíèòðîçîìî÷åâèíîé  ôîñôàòû òÐÍÊÑGG

Pro,
ðàñïîëîæåííûå â D-ñòåáëå (9, 10 ³ 13), íà 5'-êîíöå
àíòèêîäîíîâîãî ñòåáëÿ (26, 27, 28 è 29), â àíòèêîäîíîâîé
ïåòëå (34, 35, 37è³ 38) è ñ 3'-ñòîðîíû àêöåïòîðíîãî ñòåáëÿ (67
è 68). 

Êëþ÷åâûå ñëîâà: ïðoëèë-òÐÍÊ ñèíòåòàçà, òÐÍÊPro,
Thermus thermophilus, õðîìàòîãðàôèÿ, àëêèëèðîâàíèå
ýòèëíèòðîçîìî÷åâèíîé, àâòîðàäèîãðàôèÿ. 
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