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Aminoaldehyde dehydrogenases (AMADH, EC 1.2.1.19)
be long to the al de hyde dehydrogenase (ALDH)

superfamily and ox i dize w-aminoaldehydes to the re spec -

tive w-amino ac ids. First re ported X-ray struc tures of plant
aminoaldehyde dehydrogenase were two isoenzymes from
pea (Pisum sativum, PsAMADH1 and 2). In this work we
fo cused on char ac ter iza tion of the isoenzyme 1 from to -
mato (Lycopersicon esulentum, LeAMADH1), which has
un usu ally wide sub strate spec i fic ity.  The en zyme crys tals
be long to P212121 space group and con tain one dimer per
asym met ric unit in line with gel-fil tra tion mea sure ments
in di cat ing the en zyme ex ists as dimer in so lu tion. Each
mono mer is com posed from oligomerization, cat a lytic and
coenzyme bind ing do mains. 

Our study on sub strate spec i fic ity shows, LeAMADH1
ox i dizes not only lin ear aminoaldehydes but a wide range
of N-con tain ing heterocyclic al de hydes such as pyri -
dinecarbaldehydes, 3-pyridinylpropanals and ar o matic al -
de hydes too. The Km val ues for the best sub strates is 10-4 –
10-5 M and the Vmax/Km val ues com pared with that for
3-aminopropanal usu ally was lower than 10%. There were
only three sub strates (4-pyridinecarbaldehyde, 2-brom-
 4-pyridinecarbaldehyde and 3-methylthiopropanal) with

this value above 10%. By test ing sev eral an a logues of
NAD+ coenzyme we ob served that good coenzymes are
deamino-NAD+ and 3-acetylpyridine-NAD+  - the ac tiv ity
of LeAMADH1 reached 110% and 75% of those by us ing
NAD+ re spec tively. By us ing oth ers coenzymes the ac tiv ity 
was dras ti cally re duced.  

Al most ev ery al co holic bev er age con tains sev eral al de -
hydes which are prod ucts of sugar deg ra da tion by higher
tem per a tures or as fer men ta tion prod ucts. In higher con -
cen tra tions these al de hydes are not wel comed in spir its be -
cause of their tox ic ity. Many of these al de hydes are
sub strates of our en zyme, so we tested sev eral sam ples of
spir its – mostly slivovitz – as sub strates of LeAMADH1.
Its ac tiv ity usu ally was around 1% of the ac tiv ity reached
with APAL. In or der to cre ate a bio sen sor for de tec tion of
al de hydes in al co holic bev er ages we im mo bi lized
LeAMADH1 on mag netic nanoparticles and per formed
first elec tro chem i cal mea sure ment by lin ear sweep
voltametry to de tect NADH pro duced by the en zyme re ac -
tion.

This work was sup ported by grant P501/11/1591 from the
Czech Sci ence Foun da tion..
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Ma son-Pfizer mon key vi rus (M-PMV) is widely used as a
model or gan ism for stud ies of the late phase of the
retroviral life cy cle. Ma trix pro tein forms the N-ter mi nus
of a polyprotein Gag and plays key role in the trans port of
the im ma ture vi ral par ti cle (IVP) to the cell mem brane and
in its in ter ac tion with mem branes. Pre vi ous stud ies sug gest 
that ma trix pro tein in ter acts with the phospholipids of the
cell mem brane and thus al lows bud ding of the IVP. This
work fo cuses on the in ter ac tion of the ma trix pro tein with
the main com po nents of the cell mem brane: phosphati -

dylcholine, phosphatidylserine, phosphati dyle thanolamine 
and, the marker of the cy to plas mic mem brane, phospha -
tidylinositol-4,5-bisphosphate. The wild type ma trix pro -
tein and his two mu tants (T41I/T78I and Y28F/ Y67F)
were used. Both mu tants have de creased bud ding ca pa bil -
ity, which could be ex plained by their im paired in ter ac tion
with the cell mem brane. We stud ied the in ter ac tion by a
com bi na tion of sur face plasmon res o nance (SPR) and nu -
clear mag netic res o nance (NMR).
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The aim of the lec ture is to ex plain how NMR re lax ation
can de scribe mo tions of mol e cules such as nu cleic ac ids,
pro teins, or sac cha rides with an atomic res o lu tion. The ba -
sic prin ci ples of NMR re lax ation stud ies will be re viewed .
Rather than try ing to pro vide rig or ous de scrip tion, gen eral
ideas will be de scribed. At ten tion will be paid to the lim its

of ap pli ca bil ity of var i ous man ners of in ter pre ta tion of the
NMR re lax ation rates. In this con text, a spe cial at ten tion
will be paid to the meth ods of spec tral den sity map ping, ap -
pli ca ble to stud ies of mol e cules whose mo tions are dif fi cult 
to de scribe by par tic u lar phys i cal mod els (e.g. dis or dered
pro teins and other highly flex i ble mol e cules).
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