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PCSK?9 -
HOBbIW 06bEKT BO3AEUCTBUA B IEHEHUU TMnepxonectepmHeMmnim

PCSK9 (proprotein convertase subtilisin-like/kexin type 9 — cy6bTunmnsmHo
noaobHasn/KeKCMH TMNa 9 KoHBepTasa NPONPOTENHA) — CEKPEeTUPYEMas NpoTeasa,

onocpeaywowana aerpagaumnio peuenTtopa K 1imnonpotenHam HWU3KOM MNAOTHOCTH.
PCSK9 is a secreted protease that mediates degradation of the LDL receptor.

Horton JD, Cohen JC, Hobbs H H. PCSK9: a convertase that coordinates LDL catabolism.
J Lipid Res 2009; 50: S172

PCSK9 cekpeTunpyeTcs B NJ1a3my NevYeHblo M CBA3bIBAETCA C NOA0OHOM annaepmalib-
Homy dakTopy pocTta (EGF) nocheaoBaTenbHOCTbIO BHYTPU BHEKNETOYHOTO AOMEHA
peuenTtopa JIHI. Nocne nutepHannsaynm ceasbisaHne PCSK9 c peuentopom JTHI
ycunaunsaeTca, He No3BoaAA peuenTtopam JIHI peunpKyampoBaTb

Ha NOBEPXHOCTb KJIETKU U NPUBOAA K X PA3PYLLUEHUIO BHYTPU KNETOK.
YpeamepHana akcnpeccma PCSK9 y TpaHCreHHbIX Mbillen nam nHeysns
pekombuHaHTHOro PCSK9 mbiwam cHUKaeT ypoBeHb peuentopos JIHI

Ha MNOBEPXHOCTU renatounTos, NpmUBOAA K runepxonecCrepnHeMnn.

PCSK9 is secreted into the plasma by the liver and binds to an epidermal growth factor (EGF)—like repeat within

the extracellular don of the LDL receptor. After internalization, the binding of PCSK9 to the LDL receptor strengthens,
preventing LDL receptors from recycling to the cell surface and leading to their destruction inside cells. Overexpression
of PCSK9 in transgenic mice or infusions of recombinant PCSK9 into mice lowers LDL receptor levels on the surface

of hepatocytes, leading to hypercholesterolemia.

Young SG, Fong LG. Lowering Plasma Cholesterol by Raising LDL Receptors - Revisited. NEJM 2012; 366,12




Oerpapauusa peuentopa K JIHIM (JIHMP - LDLR),
obycnoBrnieHHass PCSK9 (PCSk9-mediated degradation of the LDLR).

Horton JD et al.
J. Lipid Res 2009;
50: S172
CsasbiBaHne PCSKO9 c JIHIP

[NloTeHunanbHble
TOYKU
NPUIOXEHUS
NencTBus
PCSK9

AyTokatanuTtmnyeckoe paciuensnieHne PCSK9 B aHaoTenMansHom peTtukynyme (ER). MNMpogomeH
(bnoneToBbIN) OCTAETCA CBSA3aHHbIM C KaTanuTU4Yecknm doparMeHToM (3enEHbIN). ATOT KOMIMMEKC
cekpeTtupyetca B nnasmy. CekpetnpoBaHHbii PCSK9 Ha noBEpPXHOCTU KNETKN CBA3bIBAET
JTHM-peuenTtop. Komnnekc JIHMP/PCSK9 BxoguT B KNETKY ¢ NOMOLLbIO NPOTENHA aganTtopa
(JIHIMA) (He nokasaH). PCSK9 HanpasnsieT JIHIP B fin3ocombl Ansi paspyLueHns.



«Sequence Variations in PCSK9, Low LDL, and Protection against CHD»
«BapuaHTbl nocnepgoBaTenbHocTten B PCSKY,
Huskue JIHI, n 3awmTa OT KOPOHAPHOU OONEe3Hn cepauay.

... MpUMeEpPHO 2% YEPHLIX UMEKOT OAHY U3 ABYX HOHCEHCEe-MYyTaLuni
... B reHe cepuHoBou npoTteasbl PCSK9 — nponpoTtenH KOHBEPTa3b!
CYOTUNM3UH/KEKCUH TNa 9. 3TK 2 MyTaLum acCoLMNPYHOTCS

CO CHmKeHneMm cpenHero ypoHsa XCJTHI Ha 40%.

... approximately 2 percent of black subjects have one of two nonsense mutations (426C—G, encoding
Y 142X [replacement of the tyrosine at position 142 with a stop codon], and 2037C—A, encoding C679X
[replacement of the cysteine at position 679 with a stop codon]) in PCSK9, the proprotein convertase
subtilisin/kexin type 9 serine protease gene. These two nonsense mutations are associated

with a 40 percent reduction in mean LDL cholesterol.

oeHTndunympoBaHbl Bapuaumm nocrnegosartenbHocten B PCSK9
KOTOopble bornee 00bIYHbI Y Benblix (pacnpocTpaHEHHOCTb 3.2%)
... KoTopble accounmnpytotca co cHmkeHnem XCJTHIT nnasmbl Ha 21%

We also identified a PCSK9 sequence variation (137G—T, encoding R46L [replacement of the arginine
at position 46 with leucine]) that is more common among white subjects (prevalence,3.2 percent).

... that is associated with a 21 percent decrease in plasma LDL cholesterol levels.

Cohen JCetal. N Engl J Med 2006;354:1264-72.




«Sequence Variations in PCSK9, Low LDL, and Protection against CHD»
«BapuaHTbl nocneagoBatenbHocten B PCSK9,
Huskue JIHI n 3awmTa OoT KOpOHapHOU Oone3Hu cepauar.

YacTtoTa Bo3HukHOBeHUA KBC (M, datanbHaa KbBC, kopoHapHas
peBacKkynapmsaumsa) Ha NpoTskeHun 15-Tn neT B nccrnegoBaHum
Puck Atepockneposa B KommyHarnbHbix ObpasoBaHusax (ARIC)
B 3@aBMCUMOCTU OT Hann4ns Unm oTCyTCTBUS
BapuaHTOB NMocnegoBaTeribHOCTEN B reHe cepuHnpoTeas.bl

KOHBEpTas3bl NponpoTtenHa cyoTunnamu/kekcuHa tuna 9 (PCSK9),
KOTOPbIE aCCOLMNPYIOTCA CO CHMXKEHHbIMU ypoBHAMKU XCJITHIT

B rnfiasme KpoBMW.

Cohen JCetal. N Engl J Med 2006;354:1264-72.




PacnpeaeneHune XCJIHI nna3mbl 1 yactoTa
Bo3HUKHOBeHUs KbC cpeaun 4epHbIX B 3aBUCUMOCTHU OT
Hanuunsa unu otcytcTBua annenen PCSK9'42X ynu PCSK9679X
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Pacnpeaenenune XCJIHI nna3mbl n yacTtoTta
Bo3HUKHOBeHUs KbC cpeau 6enbix B 3aBUCUMOCTHU
OT HaNM4usa UNun oTcyTcTBUA annenu PCSK946L
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3akntoyeHue ctaTtbn J.C.Cohen u coasr.
«Sequence Variations in PCSKO9,
Low LDL, and Protection Coronary Heart Disease»

«BapuaHTbl nocnepgoBaTtenbHocTen B PCSKY,
Huskue JIHI n 3awmTa oT KOpOHapHOU Oone3Hn cepauar.

HabntogeHuns Hag reHeTu4eckn MmogmndonLmpoBaHHbIMW MblLLAMU
npeanonaratT, YTO UHTMbupoBaHue akTuBHoct PCSK9
ycunut cHmxatrouwee JIHI gencreme ctatmHoB.

OTN OaHHblIe BMECTe C pe3ynbTaTaMu HacTOSALLLErNo NccrneaoBaHus,
nenatot PCSK9 npuenekaTenbHoOn HOBOW LENbLIO Tepanuu,
cHmxatowen JIHIM

Observations in genetically modified mice suggest that inhibition of PCSK9 activity
would enhance the LDL-lowering effects of statins. These findings, together with the results
of the current study, make PCSK9 an attractive new target for LDL-lowering therapy.

Cohen JC et al. N Engl J Med 2006;354:1264-72.



BnnsaHue REGN727 - MOHOKNOHanNbHOro aHtutrena Kk PCSK9
Ha xonectepuH JIHM

 [1Ba paHOOMN3NPOBAHHbLIX UCCIIeA0BaHNSA Y 300POBLIX BOSIOHTEPOB.
CpaBHeHune ¢ nnauebo socxogsamx 0o3 REGN727,
BBOAMMOIO U BHYTPUBEHHO (40 4ernoBek) nnun NoakoxHo (32 yen).

« PaHgomusvpoBaHHoe nnauebo KOHTPONMpoOBaHHOE UCMbITaHMe
MHOXECTBEHHbIX 03

Yy B3POC/bIX C reTepo3nroTHOM CEMENHOWU rMnepxosiecTepmHeEMUEN,
nosiydaBLUMX aTtopBacTaTuH (21 ven),

C HECEMEWHOM rnnepxonecTtepuHeMmen, nonyvyasLUnxX atopBacTtaTuH
(30 yen), (ncxogHbin xonectepuH JIHI >100 mr/an [2.6 mmonk/n)),
NN TonbKo MogmnuumnpoBaHHyo anety (10 Yenosek)

(ncxogHbin xonectepuH JIHM >130 mr/an [3.4 mmonbk/n)).

« REGN727 B no3ax 50, 100, unn 150 mr BBOAUNM NOAKOXHO B AHU 1, 29, 43.

* [lepBUYHBLIM NCXOOOM OJ19 BCEX UCCreaoBaHum

OblNO BO3HUKHOBEHNE HEXenaTenbHbIX SBIEHUN.
OCHOBHbIM BTOPNYHbIM UCXOO0M

6bino Bnmanme REGN727 Ha nunuaHbin npodune.

Stein EA et al. NEJM 2012; 366 (march 22): 1108



MoHoknoHanbHoe aHTuTeno K PCSK9 (REGN727)
U3ameHeHna XC nunonporenHoB HM3Kou nnotHocTu (JTHM)
y 340pOBbIX A0OpoBonbLUEB. BHympueseHHoe esedeHue.

NMnaue6o 0.3 mr/kr 1.0 Mr/kr 3.0 Mmr/kr 6.0 mr/kr 12.0 mr/kr

CpeaHee nsmeHenue JIHI
OT ucxogHoro (%)

OHn

Stein EA et al. NEJM 2012; 366 (march 22): 1108



MoHoknoHanbHoe aHTuTeno K PCSK9 (REGN727)

UameHeHusa XC nmnonpotenHoB HU3Kou nnotHocTtu (JTHI)
y 340p0OBbIX AobpoBonbuUueB. [ToOko)XHOe ssedeHue.

Mnaue6o 50 mr 100 mr 150 mr 250 mr

CpeaHee nsmeHenue JIHI
OT ucxogHoro (%)

OHn

Stein EA et al. NEJM 2012; 366 (march 22): 1108



MoHoknoHanbHoe aHTuTteno K PCSK9. UameHeHusa XC JIHI
y OONbHbIX CEMEeNHOU runepxonecrtepmHeMmmen n 6e3 Hee
npu NoAKoXXHOM BBeJeHUU C aTopBacCTaTUHOM

CpegHee M3MeHeHMe
JTHM oT ncxogHoro (%)

[Hn

CpeaHee nsmeHeHue
JIHN oT ncxogHoro (%)

[Hn

Stein EA et al. NEJM 2012; 366 (march 22): 1108



CpegHee nsmeHeHnue J1HM

OT ucxoaHoro (%)

MoHoknoHanbHoe aHTuteno K PCSK9 (REGN727).
NUameHeHunsa XC JTHI

npv NoAKOXXHOM BBeAeHun 6e3 aTtopBacTaTuHa

Stein EA et al. NEJM 2012; 366 (march 22): 1108

[Hn



KommeHTapumn K uccnegosaHuam 1 pasbl BNUAHUA
MOHOKNoHanbHoro aHtTutesna K PCSK9 (REGN727)
Ha xonectepuH JIHI

OTO O3HAYaeT, YTO Mbl MOXeM AOCTUrHYTbL uenn JIHI
NPaKTUYECKUN Y KaXaoro...
CyLiecTByeT MHOXECTBO ItofeN Yy KOTOPbIX Lenb He AOCTUTHYTA,
N KOTOPbIM 3TO NPUHECET NOSb3Yy.
CyLliecTByeT MHOIO NOAEN, HE NEPEHOCSLLUX CTAaTUHbI,
N KOTOPbIM 3TO TaKXXe MPUHECET MNonbay.
ITO MHoroobeLlaroLnn Knacc.

... it means that we can get virtually anybody to their LDL-cholesterol targets....
it means that we can get virtually anybody to their LDL-cholesterol targets....
There are a lot of people not at goal who are going to benéefit.

There are a lot of people who are statin intolerant who are going to benefit.
It's a very promising class ...

S.Nissen. http://www.medscape.com/viewarticle/761018. March 26, 2012




