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Par mallariju

=|zraisa plasmodium paraziti, kurus parnésa moskiti

=300-500 miljoni saslim$anas gadijumi gada N o
=(0.5-2.5 miljoni letali gadijumi - augstaka riska kategorijaberni un gru\tniKeces
»Plasmodium falciparum ir visbistamaka malarijas suga

=~Puse no planétas iedzivotajiem dzivo malarijas apdraudétajos regionos

Il Rezistent a malarija
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Plasmeps:ini — mallarijas: aspastilprotetcazes

P. falciparum genom a ir iekod éti desmit (PIm |-X) plasmeps 1ni
Septini (PIm I-V, IX, X) tiek ekspres eti malarijas dzives cikla asins posm a
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Plasmeps:ini — mallarijas: aspantitprotetcazes

“Gremosanas” plasmeps 1ni

Citas
prote azes

Pim I-IV _
, Hemoglob 1na

fragmenti

Hemoglob 1ns > Aminosk abes

Knockout peétijumi:

Apfpm LILI, neietekmé hgb saskelSanu Apfpm IV batiski ietekmé

multiple Apfpm I-1ll, neietekmé parazita augSanu Apfpml-1V batiski ietekmé
Bonilla et al. Int. J. Parasitol. 2007; Mol. Microbiol. 2007

PIm IV — za]vielu m erkis?

“Ne-gremosSanas” plasmeps 1ni

|zvietots ER. Uzsak eksportproteinu parnesi no parazitskas vakuolas uz

PimV o
asinssunu Boddey, J.A. et al. Nature 2010; Russo, I. et al. Nature 2010

Plm VI-X  lerobezota izpratne par funkcijam plasmodija
Zalvielu
Ekspreséti asinsposma,

RURA Augsta sekvences homologija ar “gremoSanas” PIm



Plasmepssinu inhibitocri
Peptidiskie

Parejas st avok Ja mim étikis
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ICso(PIm 1,11,1V) = 0.02-0.4 nM

Slegta v arsta konform acija

P. falciparum Al, EC5,= 4 uM

Ne-peptidiskie

N\\IAN
GO,
MeO,C O

ICo(PIm I1) = 34 nM ICso(PIm LI1LIV) = 11-107 nM i
ICsy(Cath D) = 20 uM ICso(Cath D) =2 uM \N\ R
P. falciparum Al, EC55= 3.4 uM P. falciparum Al, EC;=0.8uM 7 HN—_R,

(\ Curr. Med.Chem. 2003  Diederich et al. ACIE 20086,
"> ACTELION

J.Biol.Chem. 2005 Chem Eur J. 2013 Atverta varsta konform acija



Ne-peptidiskaRliminhibitoruratkltklasana an fragmentupieeju]u

i KMR skr1nings

o
v

v

1) T1p eksperiments
2) WaterLOGSY eksperiments
3) Saturation Transfer Difference

KonkuréjoSie eksperimenti ar
pepstatinu

6 sav. @ 250 uM katrs;
buferis 2.4% DMSO-dg, 8% D,0O

49 2

24

m nesaist as Fragmentu tr apijums

m nesSkist E

B saist as specifiski

s . ICo (PIm 1I) = 24.3 uM
O saist as nespecifiski LE = 0.35

6 Rasina, D. et al. J. Med. Chem. 2016, 59, 374.



FragmentaauzaudzzeéSana — fragmentui savsteapm péjas
konkurréSanas KIMIR: eksperimenti

KMR eksperimenti pa p ariem

6.7

/ \ ’ 6.8
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S O Q i S 6.9
! L7.0
H O 72 §
H2N\P|/\/)7 H N/ NH, h H5 of 2 72 =
© 2 b 1 : l ;5
NOE H7 of 1/17.6
ICs(PIm 11) = 100 uM ICso(PIM 11) = 24 uM % i
LE=0.34 LE =0.35 770 755 7.40 725 710 695 6.80 '
f2(ppm)

Sakotn @ja fragmeta sint etiska att 1stiSana:

SS Ay,
N/)\NHZ

ICeo(PIm I1) = 2.3 UM

KMR: M.Otikovs, Dr. K. Jaudzems: sintéze: D. Rasina
Rasina, D. et al. J. Med. Chem. 2016, 59, 374.



Fragmemta uzaudzeésSana - melekullarais dokingss

O
O .
N Hidrofobs
O N)\/,\;p aizvietot ajs

PIm Il ICsp = 2.3 uM

Divi atS kirigi model étie optimiz éto fragmentu saist 1bas veidi ar Pim |l

Atvérta varsta konformacija Slégta varsta konformacija

ModeléSana :T. Pantelejevs, Dr. K. Jaudzems.

Rasina, D. et al. J. Med. Chem. 2016, 59, 374.



2-Aminainazeb Tnomuw Pmminhibitor

Visp ariga 2-aminohinazol 1honu sint ézes shema

o) 5 o) o)
R“-NH,, HATU, R2 R2
OH DIPEA H BzNCS, H EDCI, TEA
R! NH, DCM, r.t. R! NH, Et,O,rt. R NH DCM, r.t
R' = Br, Ph S” "NHBz
o ArB(OH),, o) , o)
_R2  Pd(PPhg), KoCOs, d 2 N2HeH00rKaCOs d R2
[;[ "N - N’ - N’
EtOH, reflux B
(o] ~ ’ —
R’ N/)\NHBZ THF/H,0, 80°C 4, N)\NHBZ Ar N~ “NH,

‘ R'=Br

R'=Ph

Sintéze: D. Rasina, Dr. O.Borysov

Rasina, D. et al. J. Med. Chem. 2016, 59, 374.



2-Aminainazeb Tnomuw Pmminhibitor

THF aizvietot aju
strukt dras aktivit ates likumsakar 1bas

R lC:.() (UM)

. PMII  PMI PMIV Cat D
o H 2.3 nd nd nd

CLLo
O N/*NH2 cis-Ph 0.57 1.3 0.6 13.8
trans-Ph 2.9 2.4 1.1 9.0
i cis -iPr 16 23 15 25

N
-Ph _

O N/ANHz cis-Naphth 2.5 3.7 1.3 19.5
spiro-cHex 5.3 2.0 3 9.0
DR-718 R,S-cis-Ph  0.34 1.2 0.5 4.6
S,R-cis-Ph 3.0 4.6 2.7 22

S(Cat D/PIm I, 1V) 10-20x

Rasina, D. et al. J. Med. Chem. 2016, 59, 374.



DR-718 umn Pim |l kampleksaarentgensteuke ktura

DR-718 saist as ar PIm Il atv erta varsta konform acija

S1" kabata,
TeTt sadarb iba ar Phe294

H-saite ar katal ttiskajiem
Asp34 and Asp214

O
% Rentgenstruktiranalize: R. Recacha, K. Tars, J. Leitans

Rasina, D. et al. J. Med. Chem. 2016, 59, 374.



Hipotiezes DR-718 talakajaii piinveidosanaiaj

5. pozicija 8. pozicija Varsta kabatas aizvietot ajs
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5-Aizvieioto=2Zaminohinazeol o inu strukt tiras aktivittates
likumsakasnribas

________________________________________

R 0

1, O i
J@\/ki )P O 0
Ph N~ “NH, | |

| ay @) !

Beeacal

R = MeS-, EtO-, nPrO-, PhO-, | Ph N” NH, i
Me,N-, Ph-, 4-(HO,C)CeH,-

ICs, (PIM 1) =0.28 =22 uM | ICg (PIm Il) = 0,28 pM
’ (PIm1) = 0,6 pM

(PIm 1V) = 0,5 uM
(Cat D) = 20 uM

_______________________________________

S(Cat D/PIm 1, I, 1V) ~40-100x

Rasina, D. et al. Nepublicéti rezultati



8-Aizvieioto=2Zaminohinazeol o inu strukt ttiras aktivittates
likumsakanribas

///// O
N Ph

PR

Ph N~ NH,
R

R=Me; IC5,(PIm Il) =110 uM
R = MeO; ICg, (PIm Il) = 6.5 uM
R = Pent; IC.,(PIm Il) =100 puM

Rasina, D. et al. Nepublicéti rezultati



Varsta: kabataszaiZyvietob taju strukt turas aktivittates

likumsakan ribas
R 1C50 (UM)
Pim Il Piml PlmIv CatD
H 0.57 1.3 0.6 13.8
n-butil 0.23 0.3 0.2 2.2
n-pentil 0.15 0.3 0.1 5.0

0.26 0.27 0.4 1.4
2.4 0.5 0.8 8.6

O\\‘/\)\
OMe
C(v\ 10.7 9.4 1.2 100

0.4 0.48 0.3 3.2

N 0.6 14 04 na

W 2.0 2.0 0.7 na
., 10 32 013 6.0

S(Cat D/PIm 11, 1V) 30-50x ©/\/\/\ 392 6.5 0.4 91
Rasina, D. et al. J. Med. Chem. 2016, 59, 374.




2-Aminofinazebinu speéja imhibhét P. falciparum augsanu

1Cs0 (UM)
R
Pm! PmI PmIv cap F-falciparum
augsana
n-pentil 0.3 0.15 0.1 5.0 1.1
n-butil 0.3 0.2 0.2 2.2 0.9
Ph(CH.,), 3.2 10 0.12 6.0 1.2
Ph(CH.,), 6.5 32 0.4 01 3.9

Rasina, D. et al. J. Med. Chem. 2016, 59, 374.



Kopsawvilkums

Ne-peptidiskie PIm inhibitori
Fragmentu tr apijums

ICy (UM) P. f.
R augsana,
Piml PImlIll PimIV CatD EC... uM
n-pentil 0.3 0.15 0.10 5.0 1.1
1, 0O
G
/ANH Ph(CH,), 32 10 013 6.0 1.2
2
S (PIm IV/Cat D) = 50
Journal of
Medicinal

pubs.acs.org/jmc
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