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MISSENSE MUTACIOK ES A PKA-FOSZFORILACIO HATASA

A CALPAIN-I-INDUKALT CTNI HASITHATOSAGRA

Barta Judit, Toth Attila, Hertelendi Zita, Edes Istvan, Jaquet Kornelia®,
Reidlich Alexander*, Papp Zoltan

DEOEC Kardiologiai Klinika, Debrecen;

*Institute fir Physiologische Chemie, Ruhr-Universitat Bochum,
Germany

ischaemia, myocardial proteins, experimental

A myocardialis troponin | (cTnl) a troponin komplex inhibitoros kompo-
nense, melynek Calpain-1 (Ca*-fliggd protedz) indukalt proteolizise
szerepet kaphat a myocardium fiziologias folyamataiban és az ischae-
mias/reperilzios karosodasban egyardnt. A hypertrophias cardiomyo-
pathia (HCM) egyes tipusaiban missense mutéciot szenvedett cTnl mo-
lekulakat irtak le, végstadiumd szivelégtelenségben pedig korabban azt
talaltak, hogy a cTnl foszforilaltsaga jelentGsen csokken. Jelenleg még
nem ismert, hogy a HCM-hez tarsuld mutécitk és a megvaltozott fosz-
forilaltsagi allapot befolyasolja-e a cTn! Calpain-l mediélt hasithatosagat.
Kisérleteink soran molekularis biologiai modszerekke! el6allitott és
tisztitott human cTnl fehérjéket (vad tipust (WT), mutans cTnl (G203S,
K206Q, R145G), izolaltan és troponin komplexben, nem foszforilalt és
proteinkinaz A- (PKA) foszforilalt formaban) 1 mM Ca? jelenlétében
(pH: 7,5; T: 30 °C) in vitro proteolizaltunk. A proteolizis elinditdsahoz
exogén Calpain-I-t (1 U) hasznaltunk. Kontrollként Ca?*-mentes kézegben
és Calpain-inhibitor jelenlétében tortént inkubéciok szolgaltak. Afehérje-
degradacié megitélésére Western immunoblot modszert alkalmaztunk.
A proteolizis kinetikajat a 0,5, 30, 60 és 120 perc inkubdciot kévetd min-
tavételek alapjan rekonstruéltuk. Eredményeink azt mutattak, hogy a
WTcTnl-hez hasonléan a mutans fehériék izolaltan, troponin komplex
forméaban, nem foszforilalt és PKA-foszforilalt formaban egyarant bom-
lanak Calpain-| hatasara. A Calpain-l iranti érzékenységben azonban ki-
I6nbségeket észleltiink. A foszforilacio minden esetben részleges védel-
met biztositott a Calpain-| medialt degradéciéval szemben. Amennyiben
acTnl nem izolaltan, hanem komplex formaban volt jelen, szintén kevés-
bé intenziv proteolizis alakult ki. Ezek alapjan valosziniisithetd, hogy a
B-adrenerg inger hatasara bekdvetkez6 PKA-foszforilacio effektiv vé-
delmet nytjt a komplex formaban levd cTnl Calpain-I- fliggd degradécio-
javal szemben.

Ez a munka a 6002-1/01/ETT tdmogatds segitségével valdsult meg.
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Az aktiv orthostasis soran létrejévé haemodynamikai véltozésok &sszetett
autondm regulaciot foglainak magukba. Az artérids és intracardialis nyo-
mésok hirtelen valtozasai baroreflex valaszokat inditanak el. A fligg6leges
testhelyzet felvételét kisérd vérnyomas tllreguldcios fazis artérias baro-
reflex aktivalodashoz vezet, mely lehetévé teszi baroreflex gain sz&mi-
tasat. Szamos baroreflex érzékenységi indexet (BRS) hasznélunk, azon-
ban ezek dsszefliggései nem tisztazottak. Vizsgalatunkban a spontan
BRS paramétereket (upBRS, downBRS, LF alfa index) hasonlitottuk
dssze 20 egészséges 6nkéntesben az orthostasis soran nyert értékekkel.
A vérnyomas tilregulacios fazis lag 0 és lag 1 késleltetési BRS értékeit
és az Uj, egyszer(sitett BRS indexet (SBRS: maximum-minimum RR
intervallum/maximum-minimum systoles vérnyomas) vizsgaltuk. Ered-
mények:abaroreflex érzékenységi mutatok 6sszefliggései (* = p < 0,05)

Lag0gain | Lagi gain | SBRS| | Up-BRS | DownBRS | LFalpha
LagO gain - R-099' | R=095 | R=0,14 | R=014 | R=025
Lag1 gain - - R=093" | R=013 | R=0,16 | R=034
SBRS = - - R=011 | R=033 | R=026
Up-BRS - = = - | R=081" | R=0g
Down-BRS - - - - - R=0,6"
LF alpha - - - 3 s -

Az eredmények arra utalnak, hogy az orthostasis soran létrejové vér-
nyomas és pulzusszam-valtozasok létrejottében baroreflex mechaniz-
musok is szerepet jatszanak. A baroreflex vélasz leirhaté egy egyszer(-
sitett BRS mutaté segitségével. Bar a vizsgalt orthostasis-fiiggd para-
méterek, indexek, szoros korrelaciét mutattak egymassal, nem mutattak
dsszefliggést a spontan paraméterekkel. Eredményeink alapjan a
kilonb6z6 médon szamitott BRS értékek nem helyettesithetik egymast.
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Cardiac troponin | (cTnl) is the inhibitory component of the troponin complex.
A Calpain-l (Ca?*-dependent protease) induced proteolysis of this protein
presumably participates in the physiological processes of the myocardium
as well as in the development of myocardial ischemic/reperfusioninjury. In
certain types of hypertrophic cardiomyopathies (HCM) missense mutations
of ¢Tnl were noticed, moreover, during end-stage heart failure decreased
myocardial ¢Tnl phosphorylation was previously observed. It is currently
not known, whether the mutations seen during HCM, or the phosphorylation
state of the protein have any effect on the Calpain-l induced cTnl
degradation. Purified cTnl molecules (wild type (WT) Tnl, missense mutants
(G203S, K206Q, R145G) alone, and in the troponin complex, non-
phosphorylated and protein kinase A- (PKA) phosphorylated forms)
produced using molecular biological methods were in vitro proteolysed in
the presence of 1 mM Ca® (pH: 7.5; T: 30 °C). Proteolyses were initiated
by adding exogenous Calpain-l (1 U). Incubations in the presence of
Calpain-inhibitors and in the absence of Ca?* served as controls. For
determination of the protein degradation Western Immunobloting was
employed. The kinetics of proteolysis were reconstructed from the results
obtained after 0.5, 30, 60 and 120 minutes of incubations. Our results
indicate that, in similarity to WTcTnl, the mutants alone, in the troponin
complex, in non-phosphorylated and PKA-phosphorylated forms are all
degraded by Calpain-l. Nevertheless, we observed differences in the
Calpain-| sensitivitiesof the different cTnl molecules. Phosphorylation
conferred partial protection against Calpain-l mediated degradation in all
cases. Furthermore, cTnl breakdown was also less intense when cTnl was
present in the troponin complex. Hence, our results imply that B-adrenergic
stimulus induced PKA phosphorylation confers effective protection against
Calpain-l dependent cTnl degradation, when cTnl resides in the troponin
complex.

This work was supported by the 6002-1/01/ETT grant.
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The hemodynamic responses to active orthostasis involve complex auto-
nomic regulation. The mechanically induced sudden changes in arterial
and intracardial pressures elicit baroreflex responses. The arterial baro-
reflex response during the overshoot blood pressure phase of the mano-
euvre is well discernible, and allows calculation of a baroreflex gain. There
is an abundance of “baroreflex sensitivity indexes” (BRS), however the
relationship between these parameters are not well understood. Therefore
in our study spontaneous BRS parameters, including Up- and Down BRS
and LF alphaindex of 20 healthy volunteers were compared to the ortho-
stasis-derived parameters of the same subjects. The analysis included
both Lag0 and Lag1 gains of the overshoot phase, and a simplified BRS
index (SBRS-I: max-min RR interval/max-min systolic blood pressure).
Results: Interrelationship of the baroreflex sensitivity parameters (*=p <
0.05):

Lag0 gain | Lagigain | SBRS- | Up-BRS | DownBRS | LFalpha
Lag0 gain = R=099" | R=085" | R=0.14 | R=0.14 | R=025
Lag! gain = - | R=083" | R=043 | R=0.16 | R=034
SBRS - = = R=041 | R=033 | R=026
Up-BRS - - - - R=081" | R=08
Down-BRS - = - - - R=06"
LF alpha - - 5 = = =

Our results indicate that blood pressure and heart rate responses to
orthostasis indeed involve baroreflex mechanisms. This response could
be described by a simplified index. Though these orthostatic baroreflex
indices show close correlation with each other, we found no relationship
with the spontaneous parameters. This finding supports the view that
these BRS values are not interchangeable.




