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Linh vue k¥ thuit dwge dé cip

Sang ché dé xuat phuong phép didu tri bénh Pompe bao gém budc ding cho cé thé
hop phin két hop cla axit a-glucossidaza va chit di kem c6 dugc tinh cia ching. Cu thé
hon, sang ché dé xuat phuong phéap diéu trj bénh Pompe bao gém budc dung cho ca thé hop

phan két hop clia axit a-glucosidaza tai t6 hop & nguoi va miglustat.
Tinh trang k§y thuit cia sang ché

Bénh Pompe, con dugc goi 12 bénh thiéu hut axit maltaza hodc bénh duy trit glycogen
loai II, 1a mdt trong mdt vai rdi loan du trit lysosom. R6i loan dur trit lysosom 13 nhém cac
bénh di truyén lin nhiém sic thé thudng dic trung béi sy tich lily cua céc glycosphingolipit
té bao, glycogen, hodc mucopolysacarit trong cac khoang ndi bao duoc goi 1a lysosom. Céc
ca thé méc bénh ndy mang cac gen d6t bién mi héa cho cac enzym ma co khiém khuyét
trong viéc xtc tdc cho sy thily phan cua mdt hodc nhiéu chét trong s6 céc chat ndy, ma sau
do tich Iy trong lysosom. Cac vi du khac vé réi loan lysosom bao gém bénh Gaucher, G-
gangliosidosis, fucosidosis, mucopolysaccharidosis, bénh Hurler-Scheie, bénh Niemann-
Pick A va B, va bénh Fabry. Bénh Pompe cling duoc phén loai 1a bénh than kinh-co hoic

bénh co chuyén hoa.

Ubdc tinh bénh Pompe xay ra & khoang 1 trong 40.000 tré em duoc sinh ra, va gy ra
boi su dot bién & gen GA4, ma mi hoéa cho enzym a-glucosidaza lysosom (EC:3.2.1.20),
cling thuong dugce goi la axit a-glucosidaza. Axit a-glucosidaza tham gia vao su chuyén hoa
glycogen, polysacarit mach nhidnh ma 1a dang duy trit chinh cta glucoza & dong vit, bang
cach xac tac cho sy thuy phdn glycogen thanh glucoza trong lysosom. Vi cac ca thé mic
bénh Pompe tao ra axit a-glucosidaza khiém khuyét, dot bién ma bi bét hoat hodc co hoat
tinh giam, sy phan huy glycogen xay ra cham hodc khdng xay ra, va glycogen tich liy ¢
lysosom ctia cac mé khac nhau, cu thé 1a & co van, dan dén phé rong cua cac biéu hién 1am
sang, bao gbm su suy yéu co tién trién va su suy ho hdp. Cac md chang han nhu co tim va

co xwong ddc biét bi anh huodng.

Bénh Pompe co thé khac nhiéu & mic dd thiéu hut enzym, dd nghiém trong va dd

tudi khoi phat, va hon 500 dot bién khac nhau & gen GAA da duge x4c dinh, nhiéu dot bién
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trong s6 d6 gy ra cac tridu chimg bénh c6 d nghiém trong khac nhau. Bénh nay dugc phan
loai thanh cac loai rong: khoi phat sém hodc khéi phat luc so sinh va khoi phat mudn. Su
khoi phat bénh cang sém va hoat tinh enzym cang thip thudng c6 lién quan dén din bién
lam sang cang nghiém trong hon. Bénh Pompe so sinh la nghiém trong nhat, do su thiéu hut
axit a-glucosidaza hoan toan hodc gin hoan toan, va xuét hién cac triéu ching bao gbm
thiéu truong luc co nghiém trong, sy suy yéu, gan va tim phinh to, va bgnh co tim. Ludi co
thé tré nén phinh to va 16i ra, va viéc nubt c6 thé tré nén khé khan. Phan 16n tré em méic
bénh tir vong vi cac bién ching ho hép hoic bién chimg tim trudc hai tudi. Bénh Pompe
khoi phat muon c6 thé xuat hién ¢ do tudi bat ky trén 12 thang va dac trung boi thiéu su
tham gia cta tim va sy tién luong ngén han tdt hon. Céc triéu chtmg ¢6 lién quan dén roi
loan chltc nang co xuong tién trién, va bao gom sur suy yéu co tong quat va sy hao kiét ctia
cac co hd hip o than, chi dudi ving gan than, va co hoanh. Mot s6 bénh nhan treéng thanh
khong co cac triéu chirmg hodc han ché van dong chinh. Sy tién lugng thuong phu thudc vao
pham vi tham gia cia co ho hép. Hau hét cac dbi twong mac bénh Pompe cudi cing tién
rién thanh suy nhuoc thé chét cAn phai sit dung xe lin va bo thong khi ho tro, thudng bi fir

vong sém do suy ho hép.

Cac lua chon diéu tri g?m day ddi voi bénh Pompe bao gém tri liéu thay thé enzym
(ERT) v6i axit o-glucosidaza tai t6 hop & nguoi (thGAA). San pham rhGAA thong thuong
duogc biét v6i cac tén goi 1a alglucosidaza alfa, Myozyme® hodc Lumizyme®; Genzyme,
Inc. ERT la su didu trj mn tinh cAn thiét sudt doi ciia bénh nhan, va bao gom vige ding
enzym thay thé bing céach truyén trong tinh mach. Sau d6 enzym thay thé dugc van chuyén
trong hé tuan hoan va di vao lysosom & trong té bao, noi ma nd tac dong lam pha vo
glycogen tich Iy, bi dfp cho hoat tinh bj thiéu hut ctia enzym dot bién khiém khuyét noi
sinh, va do d6 lam thuyén gidm céc triéu ching bénh. O dbi tuong méc bénh Pompe khéi
phat lic so sinh, viéc diéu tri béng alglucosidaza alfa da duoc ching minh la [am cai thién
dang ké kha ning séng so v6i cac d6i chimg trong lich sir, va & bénh Pompe khoi phat
muon, alglucosidaza alfa 3 dugc ching minh 1a co tac dung c6 y nghia vé mat thong ké,
néu vira phai, 1én Thir Nghiém Di B§ 6 Phut (6(MWT) va dung tich sbng gang suc (FVC) so

vdi gia duge.
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Tuy nhién, da sd cac dbi tuong van 4n dinh hodc tiép tuc tré nén x4u di trong khi trai
qua viéc didu tri bing alglucosidaza alfa. Ly do cho tic dung du6i mirc t6i wu bidu kién clia
ERT véi alglucosidaza alfa 1a khong 18 rang, nhung c6 thé mot phan 1a do ban chét tién
trién cua bénh 1y co tiém tang, hodc viéc hudéng dich vao md kém cua ERT hién hanh. Vi
du, enzym dugc truyén vao khong on dinh & @6 pH trung tinh, bao gdm & d6 pH cta huyét
twong (d6 pH bing khoang 7,4), va c6 thé bi bat hoat khong thé phuc hdi trong hé tudn
hoan. Ngoai ra, alglucosidaza alfa dugc truyén vao thé hién sy hdp thu khong du & cac co
chinh ¢6 lién quan dén bénh, co thé 14 do sy glycosyl hoa khong thoa dang bing cic gde
manoza-6-phosphat (M6P). Cac gbc ndy lién két cac thu thé manoza-6-phosphat khong phu
thuoc cation (CIMPR) & bé mat t& bao, cho phép enzym di vao té bao va lysosom bén trong.
Do d6, co6 thé cin lidu lwgng enzym cao dé diéu trj hitu hiéu sao cho Iwgng du cuia enzym c6

hoat tinh c6 thé dén dugc lysosom, lam cho viéc tri liu ton tién va ton thoi gian.

Ngoai ra, su phat trién khang thé trung hoa khang axit o-glucosidaza tai t6 hop &
nguoi thuong phat trién & cac bénh nhan mac bénh Pompe, do tiép xtic lip lai vai viée didu
tri. Cac dap tmg mién dich nay c6 thé lam giam nghiém trong sy dung chiu cua bénh nhén
dbi véi viéc diéu tri. Nhan hiéu san phim My d6i voi alglucosidaza alfa bao gbm canh béo
hop mau den véi thong tin v& nguy co tiém tang vé phan mg qua man. Céac phan tng phan
vé de doa tinh mang, bao gém sdc phan vé, dugc quan sat thdy & cac dbi trong duogc diéu tri

bang alglucosidaza alfa.

ERT thé hé tiép theo dang dugc phat trién dé khic phuc cac nhuoc diém nay. Theo
mot chién luge, co thé dung phdi hop céc enzym tai t6 hop véi chit di kém c6 dugc tinh ma
c6 thé gay cam tng hodc lam dn dinh cdu hinh phu hop cta enzym, dé ngan chan hodc lam
giam sy thoai hoa ciia enzym va/hodc su md cudn gip cua nd thanh dang bét hoat, in vitro
(vi du, khi dy trit trude khi dung) hodc in vivo. Chién lugc nay dugc mo ta trong cac Cong
Bé Pon Séang Ché Quéc Té S§ WO 2004/069190, WO 2006/125141, WO 2013/166249 va
WO 2014/014938.

Céc két qua thir nghiém 1am sang cta viéc dung phdi hop alglucosidaza alfa véi
miglustat cho bénh nhén méc bénh Pompe di dugc md ta. Trong thir nghiém lam sang dugc
tién hanh & 13 d6i twong méc bénh Pompe (3 ddi twong khdi phat som (lic so sinh) va 10

dbi twong khoi phat mudn) tai 4 trung tam didu tri 6 Y, tir 20 dén 40 mg/kg alglucosidaza
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alfa duoc dimg mot minh va sau d6 dung phdi hop véi 4 liéu 80 mg miglustat. Cac két qua
cua nghién ctru nay cho thiy su boc 16 hoat tinh axit a-glucosidaza tang trung binh 6,8 1an
(duge do theo tham s6 dugc dong hoc AUC (dién tich dudi dudng cong ndng do so voi thoi
gian)) d6i voi viec dung phdi hop so v6i dung alglucosidaza alfa mot minh (Parenti, G., G.
Andria, et al. (2015). "Lysosomal Storage Diseases: From Pathophysiology to Therapy."
Annu. Rev. Med. 66(1): 471-486). Ngoai ra, nghién ciru dugc tién hanh tai Pai hoc Florida

danh gia dugc dong hoc (PK) clia miglustat trong huyét twong khi dung phdi hop véi viée
truyén alglucosidaza alfa trong tinh mach cho cac ddi twong méc bénh Pompe (Doerfler, P.
A., I. S. Kelley, et al. (2014). "Pharmacological chaperones prevent the precipitation of
rhGAA by anti-GAA antibodies during enzyme replacement therapy." Mol. Genet. Metab.
111(2): S38).

Tuy nhién, van can co su cai thién thém dbi véi viée tri liéu thay thé enzym dé diéu
tri bénh Pompe. Vi duy, didu mong mudn 13 ¢ céc enzym axit a-glucosidaza tai t6 hop &
ngudi mdi ma co thé c6 mot hodc nhidu wu diém so véi cac enzym dugc su dung hién nay,
bao gém nhung khong gidi han & su hép thu md duoc cdi thién, hoat tinh enzym dugc cai

thién, d6 6n dinh dugc cai thién hodc kha néng gy mién dich giam.
Ban chit k¥ thuit cla sing ché

Sang ché dé xuét phuong phép diéu tri bénh Pompe & bénh nhéan can chung, phuong
phap nay bao gdm budc dung miglustat cho bénh nhan két hop voi axit o-glucosidaza tai to
hop & ngudi (thGAA), trong do axit a-glucosidaza t4i t6 hop & ngudi duoc biéu hién ¢ t&
bao trung chudt ddng Trung Quédc (CHO) va c6 chira ham lugng tdng cua don vi N-glycan
mang mot hodc hai gbc manoza-6-phosphat khi so v6i ham luong cua don vi N-glycan
mang mot hodc hai gbc manoza-6-phosphat ctia alglucosidaza alfa. Theo it nhat mot phwong
an, axit a-glucosidaza tai td hop & ngudi duge dung trong tinh mach & lidu luong bang
khoang 20 mg/kg va miglustat dugc dung qua dudng mi¢ng ¢ lidu lugng bang khoang 260
mg.

Theo khia canh khéc, sing ché d& xuét hop phan két hop ctia miglustat va axit a-
glucosidaza tai t6 hop & ngudi nhu duge xac dinh trong ban md ta ndy dé didu tri bénh

Pompe & bénh nhén can ching.



48895 5177

Theo khia canh khéc, sang ché dé xuit viéc str dung hop phan két hop cta miglustat
va axit a-glucosidaza tai t6 hop & nguoi nhu duge xac dinh trong ban mo ta nay trong viéc

didu ché chat dé diéu tri bénh Pompe & bénh nhan cin chung.

Khia canh khac clia sang ché d& xudt bo kit dé tri liéu két hop ddi vdi bénh Pompe &
bénh nhan can chimg, bd kit nay bao gdm dang lidu lwong dwoc dung chira miglustat, dang
lidu luong dugc dung chira axit o-glucosidaza tai t6 hop & ngudi nhu dugc xac dinh trong
ban mé ta ndy, va huéng dan st dung dang lidu luong dugce dung chira miglustat va dang

lidu lrgng duge dung chira axit a-glucosidaza tai t6 hop cho bénh nhén can ching.
Mb Ti Vin Tit Cac Hinh Vé

Céc du hiéu khéc cta sang ché tré nén rd rang tir phan mo ta bang vén ban viet dudi

day va céac hinh kém theo, trong dé:

Hinh 1 13 biéu dd thé hién ty 1& phan trim cua protein ATB200 khong cudn gap ¢ cac

gia tri dd pH khéc nhau va trong sy c6 mit va khong c6 mit ciia miglustat theo nhiét do;

Hinh 2A va Hinh 2B, 1in luot, thé hién cac két qua ciia sic ky ai luc CIMPR cua
Lumizyme® va Myozyme®. Cac dudng nét dit dung dé chi gradien rtra giai M6P. Viéc rira
giai bing M6P hoan dbi phan tir GAA dugc lién két thong qua glycan c6 chira M6P thanh
CIMPR. Nhu dugc thé hién trén Hinh 2A, 78% hoat tinh GAA trong Lumizyme® duogc rira
giai trude khi bd sung M6P. Hinh 2B cho thdy rang 73% hoat tinh GAA Myozyme® dugc
rira giai trude khi bd sung M6P. Chi 22% hodc 27% rhGAA lan luot trong Lumizyme®
hodc Myozyme® dugc rira gidi bang M6P. Céc hinh v& ndy cho thdy rang hau hét rhGAA
trong hai san phim rhGAA thong thuong nay thiéu glycan c6 M6P can cho su hép thu trong
té bao va hudng dich lysosom.

Hinh 3 thé hién cau trac ADN dé bién nap vao céc té bao CHO c6 ADN mai hoda cho
hGAA. Cac t& bao CHO duoc bién nap bing ciu tric ADN md héa cho hGAA.

Minh 4A va Hinh 4B Iin luot thé hién céc két qua cua séc ky ai lyc CIMPR cia
thGAA Myozyme® va thGAA ATB200. Nhu thdy 1& rang tr Hinh 4B, khoang 70%
rhGAA trong thGAA ATB200 c6 chira M6P.
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Hinh 5A va Hinh 5B thé hién cac két qua cia sdc ky 4i lyc CIMPR cia thGAA
ATB200 bi bét giit va khong bi bét giit trén cot trao ddi anion (AEX).

Hinh 6 thé hién cac bién dang rira giai Polywax cia thGAA Lumizyme® va rhGAA
ATB200.

Hinh 7 thé hién tom tit cic cu trac N-glycan ctia Lumizyme® so vdi ba ché phdm
khac nhau ctia thGAA ATB200, dugc ky higu 1a BP-thGAA, ATB200-1 va ATB200-2.

Cac hinh v& tr Hinh 8A dén Hinh 8H thé hién két qua cua phén tich sy N-glycosyl
hoa dic hiéu vi tri cia thGAA ATB200.

Hinh 9A so sanh ai luc lién két CIMPR ctia thGAA ATB200 (dudng bén trai) voi ai
Iuc lién két CIMPR ctia Lumizyme® (duwdng bén phat).

Hinh 9B so sanh ham lugng Bis-M6P ctia Lumizyme® va rhGAA ATB200.

Hinh 10A so sanh hoat tinh thGAA ATB200 (duong bén trai) voi hoat tinh rhGAA
Lumizyme® (duong bén phai) bén trong nguyén bao soi binh thuong & céc ndéng d6 GAA
khac nhau.

Hinh 10B so sanh hoat tinh thGAA ATB200 (duong bén trai) voi hoat tinh rhGAA
Lumizyme® (dudng bén phai) bén trong nguyén bao soi tir d6i twong mic Bénh Pompe &
cac nong do GAA khac nhau.

Hinh 10C so sanh (Kpip my) Cia nguyén bao soi tu ddi twong binh thuong va d6i
tuong mac Bénh Pompe.

Hinh 11 13 biéu dd thé hién do phu hop ciia mé hinh dugc dong hoc (PK) quan thé
dbi véi ATB200;

Hinh 12 14 bidu dd thé hién bién dang ndng do trong huyét trong dd chuan hoa lidu
luong theo thoi gian ciia miglustat va duvoglustat;

Hinh 13A 13 biéu db thé hién do phu hop ciia md hinh PK quan th¢ doi véi
duvoglustat trong huyét twong;

Hinh 13B 12 bidu dd thé hién do phi hop céia md hinh PK quan thé ddi voi

duvoglustat trong mo co;
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Hinh 14 14 bidu db thé hién d6 phi hop cia m6 hinh PK quan thé déi véi miglustat;

Hinh 15 1a biéu dd thé hién bién dang néng d0-thoi gian duogc du doan thu dugce tur
viéc truyén liéu lwong trong tinh mach 20 mg/kg don lé cia ATB200 ¢ nguoi trong thoi
gian 4 gio;

Hinh 16A 1a bidu dd thé hién luong glycogen tuwong quan Vi lidu lwong axit o-
glucosidaza tai t6 hop & ngudi trong co tim chudt sau khi tiép xuc véi ta dugc long (d6i
chung am), voi 20 mg/kg alglucosidaza alfa (Lumizyme®), hodc vai 5, 10 hodc 20 mg/kg
ATB200;

Hinh 16B 1a biéu dd thé hién luong glycogen twong quan voi lidu luong axit o-
glucosidaza tai t6 hop & ngudi trong co t ddu dui chudt sau khi tiép xic véi ta duogce long
(d6i chuing am), v6i 20 mg/kg alglucosidaza alfa (Lumizyme®), hodc véi 5, 10 hodc 20
mg/kg ATB200;

Hinh 16C 13 biéu dd thé hién luong glycogen tuong quan véi lidu luong axit -
glucosidaza tai t6 hop & ngudi trong co tam d3u dui & chuot sau khi tiép xtc véi ta duoc
1ong (d6i chung am), véi 20 mg/kg alglucosidaza alfa (Lumizyme®), hodc voi 5, 10 hoac

20 mg/kg ATB200;

Hinh 17 12 biéu dd thé hién db thi ty 18 cia ham lugng glycogen & chudt dugc dicu tri
bang cac lidu lugng miglustat khac nhau trong su c6 mit cia ATB200 véi ham luong
glycogen & chudt dugc didu tri bing mot minh ATB200 so véi ty 1¢ cua gia tri AUC cua
miglustat v6i gia trif AUC ctia ATB200;

Hinh 18 1a biéu db thé hién bién dang néng do-thoi gian duoc dy doan cia miglustat
trong huyét twong sau khi dung lidu lwong lap lai cia cac lidu luong bang 466 mg, 270 mg
va 233 mg cua miglustat;

Hinh 19 13 bidu dd thé hién bién dang ndng d6-thoi gian duoc du doan cua miglustat
trong huyét tuong sau khi ding lidu luong lip lai cua cac lidu luong bang 466 mg, 270 mg
va 233 mg cua miglustat;

Hinh 20 1a diy anh chyp hién vi ctia co tim, co hoanh va co dép tir chudt kiéu dai va

chudt da bi lam bat hoat Gaa duogc didu tri bang ta dugc long, alglucosidaza alfa va
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ATB200 trong sy c6 mit va khong c6 mit clia miglustat, thé hién ham lugng cua protein

mang lién két lysosom (LAMP1);

Hinh 21 13 ddy anh chup hin vi ciia co tim va co dép tir chudt kieu dai va chut da b
Jam bit hoat Gaa dugc diéu tri bang ta dugc 10ng, alglucosidaza alfa va ATB200 trong su
c6 mit va khong c6 mit clia miglustat, thé hién ham luong glycogen bang cach nhuém mau

bang axit periodic — chét phan tng Schiff (PAS);

Hinh 22 14 day anh chup hién vi (1000x) ctia co tir dau dui tir chudt kieu dai va chudt
da bi lam bat hoat Gaa dugc didu tri bang ta dugc 16ng, alglucosidaza alfa va ATB200 trong
sw c6 mat va khong c6 mit cua miglustat, duge nhudom mau bang xanh metylen dé thé hién

khong bao (dugc chira bang miii tén);

Hinh 23 1a day anh chup hién vi (400x) ciia co tir du ddi tir chudt kiéu dai va chuot
d3 bi lam bat hoat Gaa dugc diéu tri bang ta dugc long, alglucosidaza alfa va ATB200 trong
su ¢6 mit va khong c6 mat ciia miglustat, thé hién ham lwong cta céc chi thi ty tiéu thé lién
hop protein lién két vi dng 1A/1B-chudi nhe 3 phosphatidyletanolamin (LC3A II) va p62,
chét van chuyén glucoza phy thudc insulin GLUT4 va chét van chuyén glucoza khong phu
thudc insulin GLUTT;

Céc hinh v& tir Hinh 24A dén Hinh 24D 1a cc biéu dd thé hién cac bién dang nong
do-thoi gian cua hoat tinh GAA trong huyét twong & cc ddi twong 1a ngudi sau khi dung
lidu luong 5, 10 hodc 20 mg/kg ATB200, hodc 20 mg/kg ATB200 va 130 hoac 260 mg
miglustat;

Céc hinh v& tir Hinh 25A dén Hinh 25D 1a cac biéu db thé hién cac bién dang nong
do-thoi gian cua tdng sb protein GAA trong huyét twong & céc ddi twong 1a ngudi sau khi
dung liéu lugng 5, 10 hodc 20 mg/kg ATB200, 20 mg/kg ATB200 va 130 mg miglustat,
hodc 20 mg/kg ATB200 va 260 mg miglustat;

Hinh 26 13 biéu dd thé hién cic bién dang ndng dd-thdi gian cua miglustat trong
huyét tuong & céc dbi twong 1a nguoi sau khi dung liéu luong 130 mg hodc 260 mg
miglustat;

Hinh 27 la ddy anh hién vi mién dich huynh quang cua ham lugng GAA va LAMP1

trong nguyén bao soi kiéu dai va nguyén bao soi Pompe;
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Hinh 28 1a diy anh chup hién vi ctia soi co tir chudt kiéu dai va chudt da bi lam bt

hoat Gaa thé hién ham lugng cla dystrophin, a- va B-dystroglycan, va dysferlin;

Hinh 29A va Hinh 29B la day anh chup hién vi (200x) cua céc soi co cla co thang
dui (RF) va co rong ngoai/co rong trong (VL/VM) tir chudt kiéu dai va chudt da bi lam bét
hoat Gaa duoc diéu tri bing ta duoc 10ng, alglucosidaza alfa va ATB200 trong su c6 mat va

khong c6 mat ctia miglustat, thé hién tin hiéu IHC LAMPI;

Hinh 30A va Hinh 30B 1a ddy anh chyp hién vi (200x) cua cac soi co cia RF va
VL/VM tir chuét kiéu dai va chut da bi 1am bat hoat Gaa dugc diéu tri bang té duoc long,
alglucosidaza alfa va ATB200 trong su co6 mat va khong c6 mat cia miglustat, thé hién tin

hi¢u IHC LC3 1I;

Hinh 31A va Hinh 31B 1a diy anh chup hién vi (200x) cua cac so¢i co cua RF va
VL/VM tir chudt kiéu dai va chudt da bi lam bit hoat Gaa dugc diéu tri bang ta duoc léng,
alglucosidaza alfa va ATB200 trong su c6 mat va khong c6 mat ciia miglustat, thé hién tin

hiéu IHC dysferlin;

Céc hinh v& tir Hinh 32A dén Hinh 32D 1a c4c biéu d6 thé hién ham lugng glycogen
& té bao cua co tir ddu dui, co tam dAu dui, co sinh doi céng chan va tim tr chudt kiéu dai va
chuot da bi lam bit hoat Gaa duoc diéu tri bﬁng t4 dugc long, alglucosidaza alfa va
ATB200 trong su ¢6 mat va khong c6 mat cua miglustat;

Hinh 33A va Hinh 33B 1 céc bidu db thé hién dit liéu co ban tay ddy va lyc nam gitr
d6i voi chudt kiéu dai va chudt da bi lam bét hoat Gaa dugc dicu tri bang ta duge léng,

alglucosidaza alfa va ATB200 trong sy c6 mat cua miglustat;

Céc hinh v& tir Hinh 34A dén Hinh 34G 1a c4c biéu dd thé hién ham lugng glycogen
trong co t dAu dui, co tam dau dui va té bao tim tir chudt kiéu dai va chudt da bi lam bat
hoat Gaa duoc diéu tri bé“mg ta duoc long, alglucosidaza alfa va ATB200 trong sy c6 mat va
khong c6 mat cta miglustat;

Hinh 35 1a ddy anh chup hién vi cia cac soi co ciia VL/VM tir chudt kiéu dai va
chudt di bi 1am bét hoat Gaa dugc didu tri bang ta duoc long, alglucosidaza alffa va
ATB200 trong su ¢ midt va khong co mat cua miglustat, thé hién tin hiéu THC LAMPI,
LC3 va dysferlin;



48895 10/177
10

Hinh 36 12 bidu dd thé hién cac bién dang ndng do-thoi gian cta hoat tinh GAA trong
huyét tuong & chudt di bi lam bat hoat Gaa sau khi dung hai mé ATB200 c6 ham luong axit

sialic khac nhau;

Céc hinh v& tir Hinh 37A dén Hinh 37D 1a céc biéu dd thé hién ham hrong glycogen
& té bao cua co tir dau dui, co tam d4u dui, co sinh doi cang chan va tim tir chudt kiéu dai va
chudt da bi 1am bat hoat Gaa dugc diéu tri bing ti dugc long, alglucosidaza alfa va

ATB200;

Hinh 38 1a biéu dd thé hién ham luong cla alanin aminotransferaza (ALT) & nguoi
bénh sau khi dung lidu Ivgng ATB200 ting dén (5, 10 va 20 mg/kg) sau d6 dung phéi hop
ATB200 (20 mg/kg) va miglustat (130 va 260 mg);

Hinh 39 12 biéu dd thé hién ham lwong cla aspartat aminotransferaza (AST) ¢ nguoi
bénh sau khi dung liéu lugng ATB200 ting dén (5, 10 va 20 mg/kg) sau d6 dung phéi hop
ATB200 (20 mg/kg) va miglustat (130 va 260 mg);

Hinh 40 1a biéu dd thé hién ham luong cua creatin phosphokinaza (CPK) ¢ nguoi
bénh sau khi dung lidu lugng ATB200 ting dan (5, 10 va 20 mg/kg) sau d6 dung phéi hop
ATB200 (20 mg/kg) va miglustat (130 va 260 mg);

Hinh 41 14 bidu dd thé hién ham luong ciia ALT, AST va CPK trung binh ¢ ngudi
bénh sau khi ding lidu lugng ATB200 ting dén (5, 10 va 20 mg/kg) sau d6 dung phdi hop
ATB200 (20 mg/kg) va miglustat (130 va 260 mg); va

Hinh 42 1a diy 4nh chup hién vi (100x va 200x) cua cac sgi co cua co rong ngoai
(VL) tir chuét kiéu dai va chudt da bi lam bat hoat Gaa dugc diéu tri bang ta dwoc long,
alglucosidaza alfa va ATB200 trong su ¢ mét va khong co mat cia miglustat, thé hién tin
hiéu dystrophin.
Pinh nghia

Céc thuat ngit dung trong ban mo ta nay thudng c6 nghia thong thuong trong linh
vue, trong nglt canh cua sang ché nay va trong ngit canh cu thé st dung mdi thudt ngit nay.
C4c thuat ngtr nhét dinh duoc thao luén dudi day, hodc noi khac trong ban mo ta nay, dé

cung cép huéng dan bd sung cho nguoi thuc hanh.
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Trong ban mod ta sang ché nay, trir khi ngit canh yéu cau nghia khac do ngdn ngit
dién dat hodc ngu y cAn thiét, tir "c6 chira", hodc cac dang cai bién chéng han nhu "chua"
hodc "dang chia" dugc st dyng theo nghia bao ham tirc 13 dé chi rd su cd mit cac dAu hiéu
duoc néu nhung khong loai trir su c6 mat hodc su bd sung cua cac dau hiéu khac trong cac

phwong 4n khac nhau cua sang che.

Nhu duoc st dung trong ban md ta nay, thuat ngit "bénh Pompe," con dugc goi la
bénh thiéu hut axit maltaza, bénh dy trir glycogen loai IT (GSDII), va bénh glycogenosis loai
I, dugce du dinh 1a dé chi rdi loan du trit lysosom di truyén dic trung boi su dot bién & gen
GAA, mi hoa cho enzym axit a-glucosidaza ¢ ngudi. Thudt nglr nay bao gbém nhung khong
chi gi¢i han & cdc dang khoi phat sém va khoi phéat mudn, bao gdm nhung khong gi6i han &

bénh Pompe khdi phat luc so sinh, lac thiéu nién va lic trudng thanh.

Nhu duoc st dung trong ban md ta nay, thuat ngit "axit a-glucosidaza" nhim dé chi
enzym lysosom ma thiy phén lién két a-1,4 gitta cac don vi D-glucoza cua glycogen,
maltoza, va isomaltoza. Cac tén thay thé bao gdm nhung khong chi gidi han ¢ a-glucosidaza
(EC:3.2.1.20); glucoamylaza; 1,4-a-D-glucan glucohydrolaza; amyloglucosidaza; gamma-
amylaza va exo-1,4-a-glucosidaza & lysosom. Axit a-glucosidaza nguoi dugc ma hoa boi
gen GAA (Trung Tam Thong Tin Cong Ngh¢ Sinh Hoc Qudc Gia (National Centre for
Biotechnology Information - NCBI) ID Gen 2548), ma da dugc 1ap ban dd vao nhanh dai
ctia nhidm séc thé 17 (vi tri 17¢25.2-25.3). Hién nay da xac dinh dugc hon 500 dot bién &
gen GAA4 ngudoi, nhiéu dot bién trong s6 d6 c6 lién quan dén bénh Pompe. Cac dot bién dan
dén su cudn gip sai hodc xur ly nhidm cua enzym axit a-glucosidaza bao gébm T1064C
(Leu355Pro) va C2104T (Arg702Cys). Ngoai ra, dot bién GAA ma anh hudéng dén su
trung thanh va sy xtr Iy clia enzym bao gdm Leu405Pro va Met519Thr. Hexapeptit dugc
bao toan WIDMNE & céc gbe axit amin tir 516 dén 521 can thiét cho hoat tinh ca protein
axit a-glucosidaza. Nhu dugc sir dung trong ban mo ta nay, chiv viét tit "GAA" nhim dé chi
enzym axit a-glucosidaza, trong khi chir viét tit in nghiéng "GA44" nhdm dé chi gen & ngudi
ma hoa cho enzym axit a-glucosidaza & nguoi. Chir viét tit in nghiéng "Gaa" nhdm dé chi
gen khong ¢ nguoi ma hoa cho enzym axit o-glucosidaza khong & ngudi, bao gbém nhung

khong gidi han & gen & chudt hodc gen ¢ chudt nhét, va chir viét tit "Gaa" nhdm dé chi
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enzym axit a-glucosidaza khong ¢ nguoi. Do d6, chir viét tat "thGAA" nham dé chi enzym

axit o-glucosidaza tai t6 hop & ngudi.

Nhu dugc str dung trong ban md ta nay, thuét ngtr "alglucosidaza alfa" nham dé chi
axit o-glucosidaza tai t6 hop & ngudi dugce ky hidu l1a [199-arginin,223-histidin]prepro-a-
glucosidaza (& ngudi); S6 Pang Ky Tém Tt Hoa Chét 420794-05-0. Alglucosidaza alfa
duoc chap thuan dé dua ra thi truong & Hoa Ky boi Genzyme, ké tir ngay 1 thang 10 nim

2014, duéi dang céc san pham Lumizyme® va Myozyme®.

Nhu duoc st dung trong ban md ta ndy, thuat ngtr "ATB200" nhim dé chi axit o-
glucosidaza tai t6 hop & nguoi dugc mod ta trong don sang ché dong ton tai
PCT/US2015/053252, phan boc 10 cua ching dugce vién din trong bin mo ta ndy dé tham
khao.

Nhu duwoc st dung trong ban md ta nay, thudt nglt "glycan” nhim dé chi chudi
polysacarit lién két cong hoa tri voi gbc axit amin trén protein hodc polypeptit. Nhu dugc su
dung trong ban mé ta ndy, thut ngit "N-glycan" hodc "glycan dugc lién két N" nham dé chi
chudi polysacarit gin vao gdc axit amin trén protein hodc polypeptit thong qua lién két cong
hoa tri v6i nguyén tu nito cua gbc axit amin ndy. Vi du, N-glycan c6 thé duogc lién két cong
hoa tri véi nguyén t nito chudi bén cua géc asparagin. Glycan c6 thé ¢6 chira mot hodc mot
vai don vi monosacarit, va cac don vi monosacarit co thé dugc lién két cong hoa tri dé tao
chudi mach thang hoic chudi mach nhanh. Theo it nhit mot phuong an, cac don vi N-
glycan gin vao ATB200 c6 thé chtra mot hodc nhiéu don vi monosacarit ma mdi don vi
monosacarit nay dugc chon doc lap tu N-axetylglucosamin, manoza, galactoza hodc axit
sialic. Co thé xac dinh cac don vi N-glycan trén protein béng k¥ thuét phan tich thich hop
bat ky, chang han nhu do phd khéi. Theo mot sé phuwong 4an, cac don vi N-glycan c6 thé
duge xac dinh bing do phd khéi néi tiép sdc ky long ghép (LC-MS/MS) bing cach sir dung
thiét bi chang han nhu Khéi Phd Ké Thermo Scientific Orbitrap Velos Pro™, Khéi Phd Ké
Thermo Scientific Orbitrap Fusion Lumos Tribid™ hozic Khéi Phd Ké Waters Xevo® G2-
XS QTof.

Nhu dugc st dung trong ban md ta nay, thuat ngir "N-glycan manoza cao" nhim dé

chi N-glycan c6 tir mot dén sau don vi manoza hodc nhiéu hon. Theo it nhat mot phuong an,
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don vi N-glycan manoza cao ¢ thé c6 chtra chudi bis(N-axetylglucosamin) lién két v6i goe
asparagin va con lién két v6i chudi polymanoza phan nhanh. Nhu duge s dung thay thé 13n
nhau trong ban mé t& nay, thuat ngit "M6P" hoac "manoza-6-phosphat" nhdm dé chi don vi
manoza dugc phosphoryl hoa tai vi tri 6; tc 14 c6 nhom phosphat lién két voi nhom
hydroxyl tai vi tri 6. Theo it nhit mot phuong 4n, mét hodc nhiéu don vi manoza cua mot
hodc nhidu don vi N-glycan dugc phosphoryl hoa tai vi tri 6 dé tao ra don vi manoza-6-
phosphat. Theo it nhét mdt phuong an, thuit ngit "M6P" hodc "manoza-6-phosphat" dung
dé chi ca manoza phosphodieste c6 N-axetylglucosamin (GlecNAc) lam "mi" trén nhom
phosphat, ciing nhw 14 don vi manoza c6 nhém phosphat 10 ra ma thiéu mii GlcNAc. Theo it
nhit mot phuong 4n, cac N-glycan ctia protein co thé ¢6 nhiéu nhém M6P, vai it nhat mot

nhém M6P ¢6 mii GleNAc v it nhat mdt nhém M6P khéc thiéu mii GleNAc.

Nhu duge st dung trong ban mo ta nay, thuat nglt "N-glycan phuc hop" nhim dé chi
N-glycan c6 chita mgt hodc nhidu don vi galactoza va/hodc don vi axit sialic. Theo it nhét
mot phuwong an, N-glycan phic hgp co thé 14 N-glycan manoza cao trong d6 mot hoac nhiéu
don vi manoza con lién két v6i mot hodc nhiéu don vi monosacarit ma mdi don vi

monosacarit dugc chon doc 1ap tir N-axetylglucosamin, galactoza va axit sialic.

Nhu duoc stir dung trong ban mo t nay, hop chét miglustat, con duoc goi la N-butyl-
1-deoxynojirimyxin hodc NB-DNJ hoéc (2R,3R,4R,SS)-1-butyl-2-(hydroxymetyl)piperidin—
3.4,5-triol, 1a hop chit c6 cong thirc hda hoc sau day:

OH

N
HO
OH

Mdt ché phdm cla miglustat duge tiép thi trén thi trudng véi tén thuong mai la

Zavesca® dudi dang don tri liéu ddi véi bénh Gaucher loai 1.

Nhu dugc thao ludn dudi day, cling co thé sir dung cac mudi dugc dung cua
miglustat trong sang ché nay. Khi stt dung mudi cha miglustat, lidu lwong mudi s& dugc
didu chinh sao cho liéu lrgng miglustat dugc bénh nhan tiép nhan tuong duong voi luong

ma da duge tiép nhan c6 bazo khong chira miglustat dugc st dung.
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Nhu duoc st dung trong ban mo ta nay, hop chét duvoglustat, con dugc goi 1a 1-
deoxynojirimyxin hodc DNJ hodc (2R,3R,4R,55)- 2-(hydroxymetyl)piperidin-3,4,5-triol, 1a

hop chat c6 cong thirc hoa hoc sau déy:

OH

2T

HO
HO

OH
Nhu duge st dung trong ban mo ta nay, thuat ngr "chat di kém c6 duoc tinh" hodc
d6i khi don gian 1 thuat ngit "chét di kém" nhim dé chi phan tir ma lién két dac hiéu véi

axit a-glucosidaza va c6 mot hodc nhiéu tac dung trong so cac tac dung sau day:

. ting cuong su tao thanh céu hinh phan ttr 6n dinh ctia protein;
. tang cuong sw van chuyén phti hop cta protein tir mang ludi

ndi chat dén vi tri khac trong t€ bao, tot hon 14 vi tri té bao tu nhién, dé ngdn ngua sy

phén hiy protein két hop trén mang ludi ndi chit;

. ngin nglra su két tu clia protein khéng 6n dinh vé mat cau hinh hoac protein bi

cudn gap sai;

. khoi phuc va/hodc ting cuong it nhAt mot phan chic nang kiéu dai, 6 6n

dinh, va/hoic hoat tinh cta protein; va/hodc
. cai thién kiéu hinh hoic chic nang cla té bao chura axit a-glucosidaza.

Do dé, chat di kém c6 dugc tinh ddi véi axit a-glucosidaza 1a phan tir ma lién két voi
axit a-glucosidaza, din dén viéc cudn gép, viéc van chuyén, su khong két tu, va hoat tinh
phu hop cta axit a-glucosidaza. Nhu duoc st dung trong ban md td nay, thuét ngit nay bao
gdm nhung khong chi gi¢i han ¢ chét di kém dgc higu vi tri c6 hoat tinh (ASSC) ma lién két
& vi tri hoat tinh cua enzym, chét trc ché hodc chat ddi khang, va chat cht van. Theo it nhét
mot phuong an, chat di kém c6 dugc tinh o6 thé 1a chét trc ché hoic chit ddi khang cua axit
a-glucosidaza. Nhu dugc st dung trong ban mo ta nay, thuat ngt "chét d6i khang" nham aé
chi phan tu bat ky ma lién két voi axit a-glucosidaza va phong bé, rc ché, lam gidm, hodc

trung hoa mot phin hodc hoan toan hoat tinh cua axit o-glucosidaza. Theo it nhit mot
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phuong an, chat di kém c6 duge tinh 1a miglustat. Vi du khac khong lam gi6i han sang ché

vé chat di kém c6 duogce tinh dbi véi axit a-glucosidaza la duvoglustat.

Nhu duge st dung trong ban md ta nay, thuat ngir "vi tri hoat tinh" nhim dé chi vung
cua protein ma co lién quan dén va can thiét cho hoat tinh sinh hoc dac hiéu cta protein.
Theo it nhat mét phuong an, vi tri hoat tinh ¢6 thé 1a vi tri ma lién két co chit hodc ddi tac
lién két khac va dong gop cac gbc axit amin ma tham gia truc tiép vao viéc tao ra va pha vo
cac lién két hoa hoc. Vi tri hoat tinh theo sang ché nay c6 thé bao ham vi trf xtc tdc cua
enzym, vi trf lién két khang nguyén ciia khang thé, mién lién két phdi tur cua thu thé, mién
lien két cia chit didu hoa, hoic mién lién k&t thu thé cua protein duoc tiét ra. Vi tri hoat tinh
cling co thé bao ham sy hoat hoa chéo, sy tuong tac protein-protein, hodc mién lién két

ADN cua c4c yéu to phién ma va cac chat diéu hoa.

Nhu duge st dung trong ban md ta nay, thuat nglt "AUC" nhim dé chi phép tinh
toan hoc dé danh gia toan bd sy phoi nhidm cta co thé theo thoi gian dbi véi thude duoc
dung. Trong bidu @b lap 4o thi vé ndng d6 trong mau cia thubc duoc dung cho dbi tuong
thay ddi theo thoi gian nhu thé nao sau khi dung liéu lugng, bién s6 nong do thudc ndm trén
truc y va thoi gian nam trén truc x. Dién tich giira duong cong ndng do thude va tryc x trong
khoéang thoi gian xac dinh 1a AUC ("area under the curve" - "dién tich dudi duong cong").
AUC dugce st dung lam chi dan cho cac ché dd lidu lwong va dé so sanh sinh khéa dung cua

do6 kha dung cta cac thubc khac nhau trong co thé.

Nhu duogc st dung trong ban mo té nay, thuat nglt "Cisn nnét nham dé chi nf‘mg do

thubc trong huyét teong 16n nhét dat duoc sau khi dung cho dbi tugng.

Nhu duoc st dung trong ban md ta nay, thuat ngr "thé tich phan b6" hogc "V" nham
@& chi thé tich 1y thuyét can thiét dé chua tong lugng thudc di ding & cung néng d6 ma no
duwgc quan sat thdy trong huyét trong, va thé hién mirc dd ma thuc dugce phan phdi trong
mb co thé thay vi huyét tuong. Gia tri V cang cao biéu thi mirc d0 phan phdi & mo cang 16n.
"Thé tich phan b trung tim" hodc "V." nhdm d& chi thé tich phan bd trong méau va cac md
duoc tran ngap & mirc d§ cao bo1 mau. "Thé tich phan bd ngoai vi" hodc "V2" nhim dé chi

thé tich phan b trong md ngoai vi.
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Nhu duge sir dung thay thé 14n nhau trong ban md ta nay, cac thuat nglt "d¢ thanh
thai", "d6 thanh thai toan than" hoc "CL" nham dé chi thé tich huyét trong ma duge thanh
thai hoan toan khoi thubc dd dung trong mot don vi thoi gian. "Do thanh thai ngoai vi"
nhim dé chi thé tich md ngoai vi ma dwoc thanh thai khéi thudc da ding trong mot don vi
thoi gian.

Nhu duge st dung trong bin md ta ndy, "lidu luong hitu higu dé didu tri" va "luong
hira hiéu" nham dé chi lugng cua axit o-glucosidaza va/hodc miglustat va/hodc hop phan két
hop ctia chung, ma du dé tao nén dap ung tri liéu & dbi twong. Pap tng tri liéu co thé 1a dap
(mg bt ky ma nguoi st dung (vi du, chuyén vién 14m sang) cong nhan 1a dap tmg htru hiéu
ddi véi tri lidu, bao g6m chi thi 1dAm sang dai dién bat ky hodc cac triéu chung duge md ta
trong ban mo ta nay va da biét trong linh vuc. Do do, theo it nhat mot phuong an, dap Ung
tri liéu co thé 1a su cai thién hodc su e ché ctia mot hodc nhiéu triéu chirg hodc chi thi cta
bénh Pompe chang han nhu céc triéu chirg hodc chi thi da biét trong linh vuc. Céc trigu
chtng hoic chi thi ctia bénh Pompe bao gdm nhung khong chi gi6i han ¢ hoat tinh mo axit
a-glucosidaza gidm; bénh co tim; bénh tim to; su suy yéu co tién trién, dic biét 1a & than
hodc chi dudi; giam truong lyc co sau; bénh phi dai ludi (va trong mot s6 truomg hop, su 161
ra cua ludi); kho nudt, bu, va/hodc cho an; suy ho hép; chimng gan to (muc trung binh);
ching yéu co mit; chung mét phan xa; khong chiu dugc luyén tap; ching khé thé khi gang
stre; ching kho thé khi nam; ngung thd khi ngu; dau diu budi sang; tinh trang mo mang; tat
udn cot séng va/hoac veo cot séng; phan xa gan sau gidm; ching dau lung dudi; va khong
dap ung dugc céac cot mébc van dong phat tridn. Can luu ¥ rang ndng dd miglustat ma c6 tac
dung uc ché 1én axit a-glucosidaza co6 thé ciu thanh "lwong hitu hi¢u" dé dat dwoc muc dich
ctia sang ché boi vi do pha lodng (va sy dich chuyén tiép theo trong lién két do sy thay doi

trang thai can bang), do sinh kha dung va su chuyén hoéa cua miglustat khi dung in vivo.

Nhu duoc s dung trong ban md ta nay, thuat nglt "tri liéu thay thé enzym" hodc
VERT" nhim dé chi viéc dua enzym khong tu nhién, da tinh ché vao ca thé bi thiéu hut
enzym nay. Co thé thu duoc protein dugc dung nay tur cac ngudn ty nhién hoac bang cach
biéu hién tai t6 hop. Thudt ngir nay cling dung dé chi viéc dua enzym da tinh ché vao ca thé
ma doi hoi hodc huong loi theo cach khac tir viée ding enzym da tinh ché. Theo it nhat mot

phuong an, ca thé nay bi thiéu hut enzym. Enzym duoc dua vao co thé 1a enzym tai td hop,
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da tinh ché duoc san Xuat in vitro, hodc protein dugc tinh ché tir md hoic dich long dugc

phan lap, chang han nhu, vi du, nhau thai hodc sita dong vat, hoac tir thuc vat.

Nhu duoc sir dung trong ban md ta nay, thuat ngr "tri liéu két hop" nham dé chi tri
liéu bat ky ma trong d6 dung ddng thoi hodc ding lién tiép hai hodc nhiéu tri lidu riéng 1€.
Theo it nhit mot phuong 4n, cac két qua cta tri liéu két hop duge ting cudng so voi tac
dung ctia mdi tri liéu khi tién hanh n6 mot cach riéng 1é. Sy tdng cudng co thé bao gdm su
cai thién bét ky vé tac dung cua cac tri liéu khéc nhau ma c6 thé mang lai két qua co loi so
vé6i céc két qua dat bang tri lidu khi dugc tién hanh mot minh. Tac dung hodc két qua dugc
tdng cuong co thé bao gdém su ting cudng hiép ddng, trong do6 tac dung dugc ting cuong
nay cao hon tac dyng cong gdp cua mdi tri lidu khi duge tién hanh mot minh; sy tang cuong
cong gop, trong d6 tac dung duge tang cuong vé co ban bang v6i tac dung cong gop cla
mdi tri lidu khi dugc tién hanh mdt minh; hodc nho hon tac dung hiép déng, trong d6 tac
dung dugc tang cudng thdp hon tic dung cong gop cua mdi tri liéu khi dugc tién hanh mot
minh, nhung van t6t hon tac dung ctia mdi tri liéu khi dwgc tién hanh mdt minh. Co thé do
tac dung dugc ting cuong bang cac phuong thuc da biét bat ky trong linh vuc theo cidch ma

c6 thé do hiéu qua diéu tri hodc két qua dicu tri.

Nhu duoc st dung trong ban mo ta nay, thuit ngtt "duoc dung" nhim dé chi cac thuc
thé phan tir va hgp phan ma c6 kha ning dung chiu vé mit sinh 1y va thuong khong tao ra
phan g rui ro khi dung cho ngudi. Tét hon 13, nhu duge st dung trong bin md ta nay,
thuat ngit "duge dung" c6 nghia la dugce co quan quan ly cua chinh quyén lién bang hodc
tiéu bang phé chuin hodc duoc liét ké trong Duoc bién Hoa Ky hoac dugc dién dugc cong

nhén chung khac dé st dung & dong vat, va cu thé hon 1a & nguoi.

Nhu duoc st dung trong ban mo ta nay, thuét ngir "chit mang" nham dé chi chat pha
loang, chit bd tro, ta duge, hodc ta duoc long ma dugc dung dung cung va6i hop chit. Cac
chét mang c6 dugc tinh thich hop da biét trong linh vuc va, theo it nhat mot phuong an, da
duoc md ta trong tai liu "Remington's Pharmaceutical Sciences" cta E. W. Martin, Xuét

ban 1an thu 18, hoidc cac 1an xut ban khac.



48895 18/177

18

Nhu duoc sir dung trong ban mo ta nay, cac thuat ngtr "dbi tugng" hodc "bénh nhan"
nhim dé chi connguoi hodc dong vat khong phai con ngudi. Theo it nhdt mot phuong én,

dbi tuong 1a dong vét c6 vi. Theo it nhat mot phuong an, dbi tuong la con nguoi.

Nhu dugc st dung trong ban md ta ndy, thudt ngit "khang thé khang thudc" nham dé
chi khéang thé lién két dac hiéu voi thudc duge dimg cho ddi twong va duge tao ra boi d6i
twong khi co it nhéat mot phén dap tng mién dich dich thé ddi vé6i viec dung thudc cho dbi
twong. Theo it nhét mot phuong an thudc 12 san phém thudc protein tri liéu. Sy c6 mat cua
khang thé khang thubc & dbi tuong co thé gay ra cac dap img mién dich nam trong khodng
tr nhe dén nghiém trong, bao gdm nhung khong gidi han & cac dap ung mién dich de doa
tinh mang bao gdm nhung khong chi giéi han & chimg phan vé, hoi chung giai phong
xytokin va sy trung hoa phan tmg chéo cua cac protein ndi sinh lam trung gian cho cac chirc
nang thiét yéu. Ngoai ra hodc theo cach khic, s co mat ctia khang thé khang thubc ¢ doi

tugng co6 thé lam giam higu qué cta thude.

Nhur duoc st dung trong ban mé ta ny, thudt ngit "khang thé trung hoa" nhiam dé chi
khang thé khang thudc tdc dong dé 1am trung hoa chuc ning cua thuéc. Theo it nhat mot
phuong éan, san pham thudc protein tri liéu la dbi tac cua protein ndi sinh ma su biéu hién
cua n6 duoc lam giam hodc khéng c6 & dbi twong. Theo it nhét mot phuong an, khang thé

trung hoa c6 thé tic dong dé lam trung hoa chirc nang cua protein ndi sinh.

Nhu dwoc sir dung trong ban mo ta ndy, cac thuat ngft "khoang” va "x4p xi" nham dé
chi mic do sai s6 ¢o thé chép nhan duoc ddi v4i dai lugng dugc do theo ban chét hodc do
chinh x4c cta cac phép do. Vi duy, c6 thé biéu thi mic 4o sai s6 bang mot s6 luong cla céac
chit s6 c¢6 nghia dugc cung cép cho phép do, nhu duogc hiéu theo linh vuc, va bao g6m
nhung khong chi giéi han & muc bién thién bang £1 & chit s6 co nghia chinh xac nhét duoc
bao céo cho phép do. Mitc do sai s6 1am vi du thong thuong 1a ¢ trong khoang 20 phan trim
(%), tot hon 1 trong khoang 10%, va t5t hon nita 14 trong khoang 5% gia tri hodc khoang
gia tri dugc néu. Theo cich khéc, va cu thé 1a trong hé thong sinh hoc, cac thuét ngir
"khoang" va "xép xi" c6 thé co nghia la cac gia tri ma nam trong thtt tu vé do 16m, tot bon 1a
trong khoang ghp 5 ]an va tbt hon nita la trong khoang glp 2 lan gia tri dugce néu. Céc dai
lugng béng s6 duoc néu trong ban mo ta nay la dai lugng xép xi trir khi ¢6 chi dan khac, ¢6

nghia 1a thuat nglt "khoang" hoac "xap xi" c6 thé dugc suy ra khi khong duogc chi ra rd rang.
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Thuat ngtr "ddng thoi" nhu duge sit dung trong ban md ta nay dugc du dinh c6 nghia
1a cing luc véi hodc ¢ trong khodng thoi gian ngin vira phai truée hodc sau do, nhu dugc
hiéu boi ngudi c6 hidu biét trung binh trong linh vyc. Vi du, néu ding hai diéu tri dugc
ding dong thoi véi nhau, mot didu tri c6 thé dung trudc hodc sau diéu tri kia, cho phép c6
thoi gian cin thiét d& chudn bi cho sy diéu tri sau trong s hai diéu tri. Do do6 "viéc dung
ddng thoi" cia hai diéu tri bao gdm nhung khong chi gi¢i han & mot diéu tri nay sau diéu tri
kia 20 phut hodc it hon, khoang 20 phut, khoang 15 phit, khoang 10 phut, khoang 5 phit,
khoang 2 phut, khoang 1 phut hogc it hon 1 phit.

Thuat ngt "mudi duge dung" nhu duge sit dung trong ban mo ta nay du dinh c6
nghia 1a muéi ma, trong pham vi danh gid y t& ¢6 cin ct, thich hop dé st dung dé tiép xuc
voi md cua ngudi va dong vat bac thdp ma khong c6 doc tinh, kich ung, dap ung di Gmg, va
dang tvong tu qua muc, tuong xung voi ty 1¢ c6 loi/rti ro hop ly, thuong 1a hoa tan dugc
hodc phén tan dugc trong nudc hoac dau, va hitu hiéu cho viéc st dung du kién caa chung.
Thuat ngtt nay bao gdm mudi cong axit dugc dung va mudi cong bazo duge dung. Danh
sach cac mudi thich hop dugc tim thay trong tai liéu, vi du,S. M. Birge et al., J. Pharm. Sci.,

1977, 66, pp. 1-19, dugc vién dan trong ban mo ta ndy dé tham khao.

Thuat nglt "mudi cong axit dugc dung" nhu duge st dung trong ban mo ta nay du
dinh ¢6 nghia la cac mudi ma giit lai ¢6 hiru hiéu va thudc tinh sinh hoc cua bazo tu do va
khong co diéu khong mong mudn vé mat sinh hoc va vé mit khac, dugc tao ra voi axit vo
co bao gdm nhung khong gidi han & axit clohydric, axit bromhydric, axit sulfuric, axit
sulfamic, axit nitric, axit phosphoric va axit twong tu, va axit hiru co bao g6m nhung khong
gi¢i han ¢ axit axetic, axit trifloaxetic, axit adipic, axit ascorbic, axit aspartic, axit
benzensulfonic, axit benzoic, axit butyric, axit camphoric, axit camphorsulfonic, axit
xinamic, axit xitric, axit digluconic, axit etansulfonic, axit glutamic, axit glycolic, axit
glyxerophosphoric, axit hemisulfic, axit hexanoic, axit formic, axit fumaric, axit 2-
hydroxyetansulfonic (axit isethionic), axit lactic, axit hydroxymaleic, axit malic, axit
malonic, axit mandelic, axit mesitylenesulfonic, axit metansulfonic, axit naphtalensulfonic,
axit nicotinic, axit 2-naphtalensulfonic, axit oxalic, axit pamoic, axit pectinic, axit

phenylaxetic, axit 3-phenylpropionic, axit pivalic, axit propionic, axit pyruvic, axit salixylic,



48895 | 20/177

20

axit stearic, axit sucxinic, axit sulfanilic, axit tartaric, axit p-toluensulfonic, axit undecanoic

va axit tuong tu.

Thuat nglr "mudi cong bazo dugc dung" nhu dugc st dyng trong ban mo ta nay dy
dinh c6 nghia 1a cac mubi ma gift lai @ hitu hiéu va thugc tinh sinh hoc cua axit ty do va
khong co diéu khong mong mudn vé mit sinh hoc va vé mat khac, duoc tao ra v6i bazo vo
co bao gém nhung khong giéi han ¢ amoniac hodc amoni hydroxit, amoni cacbonat, hodc
amoni bicacbonat hodc cation kim loai ché‘ing han nhu natri, kali, lithium, canxi, magie, st
k&m, ddng, mangan, nhom va dang tuong ty. Cac mudi dwoc tao din xuat tir cac bazo
khong doc hitu co dugc dung bao gdm nhung khong chi gidi han ¢ cac mudi clia amin béc
mdt, amin bac hai, amin bac ba, cac hgp chat amin bac bdn, cac amin dugc thé bao g6m cac
amin dugc thé co trong tu nhién, cic amin vong va nhua trao dbi ion bazo, chang han nhu
metylamin, dimetylamin, trimetylamin, etylamin, dietylamin, trietylamin, isopropylamin,
tripropylamin,  tributylamin,  etanolamin, dietanolami, 2-dimetylaminoetanol,  2-
dietylaminoetanol, dixyclohexylamin, lysin, arginin, histidin, cafein, hydrabamin, cholin,
betain, etylendiamin, glucosamin, metylglucamin, theobromin, purin, piperazin, piperidin,
N-etylpiperidin, cac hop chét tetraetylamoni, cdc hop chit tetraetylamoni, pyridin, N,N-
dimetylanilin, N-metylpiperidin, N-metylmorpholin, dixyclohexylamin, dibenzylamin, N,N-
dibenzylphenetylamin, 1-ephenamin, N,N'-dibenzyletylendiamin, nhya polyamin va dang

tuong tu.
M ta chi tiét sang ché

Sang ché dé xuat phuong phap diéu tri bénh Pompe & bénh nhan can chung, phuong
phap nay bao gém buéc dung miglustat, hodc mudi duge dung cla ching, cho bénh nhén
két hop voi axit a-glucosidaza tai t6 hop & ngudi, trong d6 axit a-glucosidaza tai t6 hop &
nguol dugce bidu hién & té bao trimg chudt ddng Trung Quéc (CHO) va chira ham luong
ting ctia don vi N-glycan mang mét hodc hai gbc manoza-6-phosphat khi so v61 ham luong
cua don vi N-glycan mang mot hodc hai gbc manoza-6-phosphat cua alglucosidaza alfa.
Theo it nhat mdt phuong én, axit o-glucosidaza tai td hop & ngudi c6 muc do thip cia
glycan phtrc hop véi galactoza o dau tan cung. Theo khia canh khéc, sang ché dé xuat viéc
st dung miglustat va axit a-glucosidaza tai t6 hop & nguoi trong hop phan két hop dé diéu

tri bénh Pompe & bénh nhan cAn ching.
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Theo it nhat mot phwong 4n, miglustat dugc dung qua duong miéng. Theo it nhét
mdt phuong 4n, miglustat duge dung & lidu luong qua dudng miéng ndm trong khoang tir
khoang 200 mg dén khoang 600 mg, hodc & lidu luong qua dudng miéng bang khoang 200
mg, khoang 250 mg, khoang 300 mg, khoang 350 mg, khoang 400 mg, khoang 450 mg,
khoang 500 mg, khoang 550 mg hodc khoang 600 mg. Theo it nhit mdt phuong an,
miglustat dugc dung & lidu luong qua dudng miéng ndm trong khoang tir khoang 233 mg
dén khoang 400 mg. Theo it nhit mot phwong 4n, miglustat dugc dung o lidu luong qua
duong miéng nam trong khoang tir khoang 250 dén khoang 270 mg, hodc & liéu luong qua
duong miéng bang khoang 250 mg, khoang 255 mg, khoang 260 mg, khoang 265 mg hoac
khoang 270 mg. Theo it nhét mot phuong én, miglustat dugc dung duéi dang liéu hrong qua

duong miéng bang khoang 260 mg.

Nguoi co hiéu biét trung binh trong linh vuc cin hiéu ring liéu luong qua duong
miéng cia miglustat nam trong khoang tr khodng 200 mg dén 600 mg hoic khoang nhé hon
bat ky nam trong do cd thé thich hop cho bénh nhén trudéng thanh co khoi lwong co thé
trung binh bing khoang 70 kg. D4i véi cac bénh nhan ma co6 khéi luong co thé thap hon
dang ké so véi khoang 70 kg, bao gdm nhung khong giéi han ¢ tré so sinh, tré em hodc
nguoi trudng thanh nhe can, lidu lugng nhé hon c6 thé dugc béc si coi 1a thich hop. Do do,
theo it nhit mot phuong an, miglustat duge dung duéi dang lidu lugng qua duong miéng
nam trong khoang tir khoang 50 mg dén khoang 200 mg, hodc dudi dang lidu luong qua
duong miéng bang khodng 50 mg, khodng 75 mg, khoang 100 mg, 125 mg, khodng 150 mg,
khoang 175 mg hodc khoang 200 mg. Theo it nhét moét phuong 4n, miglustat dugc dung
dudi dang liéu lwong qua dudng miéng nam trong khoang tir khodng 65 mg dén khoang 195
mg, hoac duoi dang liéu lwong qua dudng miéng bang khodng 65 mg, khoang 130 mg hoac

khoang 195 mg.

Theo it nhat mot phuong an, miglustat duoc dung dudi dang liéu luong duogc dung
thich hop dé dung qua duong miéng, va bao gdm nhung khong chi gii han ¢ vién nén, vién
nang, vién hinh tring, con ngot, dung dich hodc huyén phu, gel, sird, nudce stc miéng, hodc
bot kho dé hoan nguyén bﬁng nuée hodc ta duge 1ong thich hop khac trudc khi st dung, tuy
¥ voi cac chit tao huong vi va chét tao mau dé dung theo cach gidi phong ngay lap tac, giai

phong cham, giai phong bién ddi, giai phong duy tri, gidi phong theo xung hoac giai phong
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¢6 kiém soat. Cling ¢ thé st dung cac hop phan dang rdn chang han nhu vién nén, vién
nang, vién hinh thoi, vién ngém, vién tron, vién dang bolus, bdt, bot nhio, hat nho, vién
hinh dan, vién bao hodc cac ché phém hon hop so ché. Theo it nhat mot phuong an,
miglustat dugc ding dudi dang vién nen. Theo it nhit mdt phwong 4n, miglustat duoc ding
dudi dang vién nang. Theo it nhat mot phuong an, dang lidu lwong c6 chira tir khoang 50
mg dén khoang 300 mg miglustat. Theo it nhat mot phuwong an, dang liéu lugng c6 chira
khoang 65 mg miglustat. Theo it nhét mot phuong an, dang lidu lwong c6 chtra khoang 130
mg miglustat. Theo it nhat mot phuong an, dang liéu luong c6 chua khoang 260 mg
miglustat. Du tinh rang khi dang lidu lwong co chira khoang 65 mg miglustat, miglustat co
thé duoc dung dudi dang lidu lugng cb bdn dang lidu lwgng, hodc tong liéu luong béng 260
mg miglustat. Tuy nhién, ddi v6i cac bénh nhan ma co khéi luong thap hon déng ké so voi
khéi lwong ngudi trudng thanh trung binh bang 70 kg, bao gdm nhung khong gidi han & tré
so sinh, tré em hodc ngudi tredng thanh nhe can, miglustat c6 thé duogc dung dudi dang lidu
lugng c6 mot dang lidu luong (tong lidu lugng bang 65 mg miglustat), hai dang liéu luong
(tong licu hrong bang 130 mg miglustat), hodc ba dang lidu lugng (tong lidu lwong bang 195

mg miglustat).

Co thé diéu ché cac hop phan dang ran va dang long dé st dung qua dudng miéng
theo cac phuong phap da biét 16 trong linh vuc. Cac hop phan nay ciing co thé c6 chira mot
hoic nhiéu chit mang va ta dugc duge dung ma co thé 1a ¢ dang ran hodc dang long. Co thé
didu ché vién nén hodic vién nang bang cic phuong thirc thong thuong vGi ta duge dugc
dung, bao g@)ln nhung khéng gidi han & chét két dinh, chét don, chét 1am tron, chat 1am tan
rd hodc chat lam 4m. T4 duge duoc dung thich hop da biét trong linh vyc va bao gdm nhung
khong chi gisi han ¢ tinh bdt dugc gelatin hoa so bg, polyvinylpyrolidon, povidon,
hydroxypropyl — metylxenluloza (HPMC), hydroxypropyl etylxenluloza (HPEC),
hydroxypropyl.xenluloza (HPC), sucroza, gelatin, acacia, lactoza, xenluloza vi tinh thé,
canxi hydro phosphat, magie stearat, axit stearic, glyxeryl behenat, da talc, silic dioxit, tinh
bot ngd, tinh bot khoai tay hodc tinh bot s&n, tinh bot natri glycolat, natri lauryl sulfat, natri
xitrat, canxi cacbonat, canxi phosphat dibazo, glyxin croscarmelloza natri va silicat phuc

hop. Vién nén co thé duogc phu bing cac phuong phap da biét 1d trong linh vyc. Theo it nhét
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mot phuong an, miglustat duwgc dung dudi dang ché phdm c6 sén trén thi trudong nhu

Zavesca® (Actelion Pharmaceuticals).

Theo it nhat mdt phuwong 4n, axit a-glucosidaza tai td hop & ngudi dugce biéu hién &
té bao trung chudt ddng Trung Qudc (CHO) va chira ham lwong tang ctia don vi N-glycan
mang mot hodc nhiéu gbc manoza-6-phosphat khi so v6i ham luong cua don vi N-glycan
mang mot hoac nhidu gc manoza-6-phosphat cua alglucosidaza alfa. Theo it nhat mot
phuong 4n, axit a-glucosidaza 1a axit a-glucosidaza t4i t6 hop & ngudi duoc dé cap dén
trong ban mo td nay dudi dang ATB200, nhu dugc mo ta trong don sang ché qubc té dong
tdn tai PCT/US2015/053252. Di thiy ring ATB200 lién két véi cac thu the manoza-6-
phosphat khong phu thudc cation (CIMPR) véi éi luc cao (Kp ~ 2-4 nM) va dugc ndi tai hoa
mdt cach hidu qua boi nguyén bao soi Pompe va nguyén bao co xuong Pompe (Kndp thy ~ 7-
14 nM). ATB200 duoc xc dinh dic diém in vivo va cho thiy c6 thi gian ban thai trong
huyét twong biéu kién ngan hon (t,,, ~ 45 phit) so v6i alglucosidaza alfa (t;, ~ 60 phut).

Theo it nhat mot phwong 4n, axit a-glucosidaza tai t6 hop ¢ ngudi la enzym co trinh
tu axit amin nhu duge néu trong SEQ ID NO: 1, SEQ ID NO: 2 (hodc nhu dugc ma hoa boi
SEQ ID NO: 2), SEQ ID NO: 3, SEQ ID NO: 4 hogc SEQ ID NO: 5.

SEQ Met Gly Val Arg His Pro Pro Cys Ser His Arg Leu Leu Ala Val Cys Ala Leu
ID  Val Ser Leu Ala Thr Ala Ala Leu Leu Gly His Ile Leu Leu His Asp Phe Leu Leu
NO: Val Pro Arg Glu Leu Ser Gly Ser Ser Pro Val Leu Glu Glu Thr His Pro Ala His
1 Gln Gln Gly Ala Ser Arg Pro Gly Pro Arg Asp Ala Gln Ala His Pro Gly Arg Pro
Arg Ala Val Pro Thr Gln Cys Asp Val Pro Pro Asn Ser Arg Phe Asp Cys Ala
Pro Asp Lys Ala Ile Thr Gln Glu Gln Cys Glu Ala Arg Gly Cys Cys Tyr Ile Pro
Ala Lys Gln Gly Leu Gln Gly Ala Gln Met Gly Gln Pro Trp Cys Phe Phe Pro
Pro Ser Tyr Pro Ser Tyr Lys Leu Glu Asn Leu Ser Ser Ser Glu Met Gly Tyr Thr
Ala Thr Leu Thr Arg Thr Thr Pro Thr Phe Phe Pro Lys Asp Ile Leu Thr Leu Arg
Leu Asp Val Met Met Glu Thr Glu Asn Arg Leu His Phe Thr Ile Lys Asp Pro
Ala Asn Arg Arg Tyr Glu Val Pro Leu Glu Thr Pro Arg Val His Ser Arg Ala
Pro Ser Pro Leu Tyr Ser Val Glu Phe Ser Glu Glu Pro Phe Gly Val Ile Val His
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Arg Gln Leu Asp Gly Arg Val Leu Leu Asn Thr Thr Val Ala Pro Leu Pbe Phe
Ala Asp Gln Phe Leu Gln Leu Ser Thr Ser Leu Pro Ser Gln Tyr Ile Thr Gly Leu
Ala Glu His Leu Ser Pro Leu Met Leu Ser Thr Ser Trp Thr Arg Ile Thr Leu Trp
Asn Arg Asp Leu Ala Pro Thr Pro Gly Ala Asn Leu Tyr Gly Ser His Pro Phe
Tyr Leu Ala Leu Glu Asp Gly Gly Ser Ala His Gly Val Phe Leu Leu Asn Ser
Asn Ala Met Asp Val Val Leu Gln Pro Ser Pro Ala Leu Ser Trp Arg Ser Thr
Gly Gly Ile Leu Asp Val Tyr Ile Phe Leu Gly Pro Glu Pro Lys Ser Val Val Gln
Gln Tyr Leu Asp Val Val Gly Tyr Pro Phe Met Pro Pro Tyr Trp Gly Leu Gly
Phe His Leu Cys Arg Trp Gly Tyr Ser Ser Thr Ala Ile Thr Arg Gln Val Val Glu
Asn Met Thr Arg Ala His Phe Pro Leu Asp Val Gln Trp Asn Asp Leu Asp Tyr
Met Asp Ser Arg Arg Asp Phe Thr Phe Asn Lys Asp Gly Phe Arg Asp Phe Pro
Ala Met Val Gln Glu Leu His Gln Gly Gly Arg Arg Tyr Met Met lle Val Asp
Pro Ala Ile Ser Ser Ser Gly Pro Ala Gly Ser Tyr Arg Pro Tyr Asp Glu Gly Leu
Arg Arg Gly Val Phe Ile Thr Asn Glu Thr Gly Gln Pro Leu Ile Gly Lys Val Trp
Pro Gly Ser Thr Ala Phe Pro Asp Phe Thr Asn Pro Thr Ala Leu Ala Trp Trp Glu
Asp Met Val Ala Glu Phe His Asp Gln Val Pro Phe Asp Gly Met Trp Ile Asp
Met Asn Glu Pro Ser Asn Phe Ile Arg Gly Ser Glu Asp Gly Cys Pro Asn Asn
Glu Leu Glu Asn Pro Pro Tyr Val Pro Gly Val Val Gly Gly Thr Leu Gln Ala
Ala Thr Ile Cys Ala Ser Ser His Gln Phe Leu Ser Thr His Tyr Asn Leu His Asn
Leu Tyr Gly Leu Thr Glu Ala Ile Ala Ser His Arg Ala Leu Val Lys Ala Arg Gly
Thr Arg Pro Phe Val Ile Ser Arg Ser Thr Phe Ala Gly His Gly Arg Tyr Ala Gly
His Trp Thr Gly Asp Val Trp Ser Ser Trp Glu Gln Leu Ala Ser Ser Val Pro Glu
Tle Leu Gln Phe Asn Leu Leu Gly Val Pro Leu Val Gly Ala Asp Val Cys Gly
Phe Leu Gly Asn Thr Ser Glu Glu Leu Cys Val Arg Trp Thr Gln Leu Gly Ala
Phe Tyr Pro Phe Met Arg Asn His Asn Ser Leu Leu Ser Leu Pro Gln Glu Pro
Tyr Ser Phe Ser Glu Pro Ala Gln Gln Ala Met Arg Lys Ala Leu Thr Leu Arg
Tyr Ala Leu Leu Pro His Leu Tyr Thr Leu Phe His Gln Ala His Val Ala Gly Glu
Thr Val Ala Arg Pro Leu Phe Leu Glu Phe Pro Lys Asp Ser Ser Thr Trp Thr Val
Asp His Gln Leu Leu Trp Gly Glu Ala Leu Leu Ile Thr Pro Val Leu Gln Ala
Gly Lys Ala Glu Val Thr Gly Tyr Phe Pro Leu Gly Thr Trp Tyr Asp Leu Gln
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Thr Val Pro Ile Glu Ala Leu Gly Ser Leu Pro Pro Pro Pro Ala Ala Pro Arg Glu
Pro Ala Ile His Ser Glu Gly Gln Trp Val Thr Leu Pro Ala Pro Leu Asp Thr Ile
Asn Val His Leu Arg Ala Gly Tyr Ile Ile Pro Leu Gln Gly Pro Gly Leu Thr Thr
Thr Glu Ser Arg Gln Gln Pro Met Ala Leu Ala Val Ala Leu Thr Lys Gly Gly
Glu Ala Arg Gly Glu Leu Phe Trp Asp Asp Gly Glu Ser Leu Glu Val Leu Glu
Arg Gly Ala Tyr Thr Gln Val Ile Phe Leu Ala Arg Asn Asn Thr Ile Val Asn Glu
Leu Val Arg Val Thr Ser Glu Gly Ala Gly Leu Gln Leu Gln Lys Val Thr Val
Leu Gly Val Ala Thr Ala Pro Gln Gln Val Leu Ser Asn Gly Val Pro Val Ser Asn
Phe Thr Tyr Ser Pro Asp Thr Lys Val Leu Asp lle Cys Val Ser Leu Leu Met Gly
Glu GIn Phe Leu Val Ser Trp Cys

cagitgggaaagctgaggttgtcgecggggeegegggtggaggicggggatgaggeagea
ggtaggacagtgacctcggtgacgcgaaggaccccggccacctctaggttctcctcgtcc
gcccgttgttcagcgagggaggctctgggcctgccgcagctgacggggaaactgaggcac
ggage gggcctgtaggagctgtccaggccatctccaaccatgggagtgaggcacccgccc

tgctcccaccggctcctggccgtctgcgccctcgtgtccttggcaaccgctgcactcctg
gggcacatcctactccatgatttcctgctggttccccgagagctgagtggctcctcccca
gtcctggaggagactcacccagctcaccagcagggagccagcagaccagggccccgggat

gcecaggeacaccceggeegteccagageagtgeecacacagtgegacgteecceccaac
agccgcttcgattgcgcccctgacaaggccatcacccaggaacagtgcgaggcccgcggc
tgctgctacatccctgcaaagcaggggctgcagggagcccagatggggcagccctggtgc
ttcttcccacccagctaccccagctacaagctggagaacctgagctcctctgaaatgggc
tacac ggccaccctgacccgtaccacccccaccttcttcoccaaggacatcctgaccctg
cggctggacgtgatgatggagactgagaaccgcctccacttcacgatcaaagatccagct
aacaggcgctacgaggtgcccttggagaecccgcgtgtccacagccgggcaocgtcccca
ctctacagcgtggagttctocgaggagcccttcggggtgatcgtgcaccggcagctggac

ggeegegtgetgetgaacac gacggtggcgcccctgttctttgcggaccagttccttcag
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ctgtccacctcgctgccctcgcagtatatcacaggcctcgccgagcaoctcagtcccctg
atgctcagcaccagctggaccaggatcaocctgtggaaccgggaccttgc geecacgcecce
ggtgcgaacctctacgggtctcaccctttctacctggcgctggaggacggcgggtcggca
cacggggtgttcctgctaaacagcaatgccatggatgtggtcctgcagccgagccctgcc
cttagctggaggtcgacaggtgggatcctggatgtctacatcttcctgggcccagagccc
aagagcgtggtgcagcagtacctggacgttgtgggatacccgttcatgccgccatactgg
ggecetgggcttccacctgtgee getggggctactcectccaccgetatcacce gecaggtg
gtggagaacatgaccagggcccacttccccctggacgtccaatggaacgacctggactac
atggactccce ggagggacttcacgttcaacaaggatggcttccgggacttccc ggccatg
gtgcaggagctgcaccagggcggccggcgctacatgatgatcgtggatcctgccatcagc
agcicgggecctgecgggagetacaggeectacgac gagggtctgecggaggggggttiic
atcaccaacgagaccggccagccgctgattgggaaggtatggcccgggtccactgccttc
cccgacttcaccaaccccacagccctggcctggtgggaggacatggtggctgagttccat
gaccaggtgcccttcgacggeatgtggattgacatgaacgagecttccaacticatcaga
ggctctgaggac ggctgccccaacaatgagctggagaacccaccctacgtgcctggggtg
gttggggggaccctccaggcggccaccatctgtgcctccagccaccagtttctctccaca
cactacaacctgcacaacctctacggcctgaccgaagccatcgcctcccacagggcgctg
gtgaaggctcgggggacacgcccatttgtgatctcccgctcgacctttgctggccacggc
cgatacgccggccactggacgggggacgtgtggagctcctgggagcagctcgcctcctcc
gtgccagaaatcctgcagtttaacctgctgggggtgcctctggtcggggccgacgtctgc
ggcttcctgggcaacacctcagaggagctgtgtgtgc gctggacccagetgggggccttc
taccccttcatgcggaaccacaacagcctgctcagtctgccccaggagccgtacagcttc
agcgagcce ggcccagcaggccatgaggaaggccctcaccctgcgctacgcactcctcccc

cacctctacacactgttccaccaggeccacgtcgegggggagacegtggeecggeeecte
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ttectggagttccccaaggactctageacctggactgtggaccaccageteetgtggggg
gaggccctgctcatcaccccagtgctccaggccgggaaggccgaagtgactggctacttc
cccttgggcacatggtacgacctgcagacggtgccaatagaggcccttggcagcctccca
Cccccacctgcagctccccgtgagccagccatccacagcgaggggcagtgggtgac gctg
ccggcccccctggacaccatcaacgtccacotccgggctgggtacatcatccccctgcag
ggccctggcctcacaaccacagagtcccgccagcagcccatggccctggctgtggccctg
accaagggtggagaggcocgaggggagctgttctgggacgatggagagagcctggaagtg
ctggagce gaggggcctacacacaggtcatcttcctggecaggaataacacgatcgtgaat
gagctggtacgtgtgaccagtgagggagctggcctgcagctgcagaaggtgactgtcctg
ggcgtggccacggegeeccageaggtectetccaacggtgtecctgtetccaacttcace
tacagcccce gacaccaaggtcctggaoatctgtgtctcgctgttgatgggagagcagttt

cte gtcagctggtgttagccgggcggagtgtgttagtctctccagagggaggctggttcc
ccagggaagcagagcctgtgtgcgggcagcagctgtgtgcgggcctgggggttgcatgtg
tcacctggagetgggcactaaccattccaagecgecegceategettgtttccacctectgg
gccggggctctggcccccaacgtgtctaggagagctttctccctagatcgcactgtgggc
cggggcctggagggctgctctgtgttaataagattgtaaggtttgccctcctcacctgtt
geeggeatgegggtagtattagecaccecectecatetgticccageaccggagaagggs
gtgctcaggtggaggtgtggggtatgcacctgagctcctgcttcgcgcctgctgctctgc
cccaacgegaccgctteceggetgeccagagggcetggatgeetgeeggtececgageaag
cctgggaactcaggaaaattcacaggacttgggagattctaaatcttaagtgcaattatt

ttaataaaaggggcatttggaatc

Met Gly Val Arg His Pro Pro Cys Ser His Arg Leu Leu Ala Val Cys Ala Leu
Val Ser Leu Ala Thr Ala Ala Leu Leu Gly His Ile Leu Leu His Asp Phe Leu Leu
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NO: Val Pro Arg Glu Leu Ser Gly Ser Ser Pro Val Leu Glu Glu Thr His Pro Ala His

3

Gln Gln Gly Ala Ser Arg Pro Gly Pro Arg Asp Ala Gln Ala His Pro Gly Arg Pro
Arg Ala Val Pro Thr GIn Cys Asp Val Pro Pro Asn Ser Arg Phe Asp Cys Ala
Pro Asp Lys Ala Ile Thr Gln Glu Gln Cys Glu Ala Arg Gly Cys Cys Tyr Ile Pro
Ala Lys GIn Gly Leu Gln Gly Ala GIn Met Gly Gln Pro Trp Cys Phe Phe Pro
Pro Ser Tyr Pro Ser Tyr Lys Leu Glu Asn Leu Ser Ser Ser Glu Met Gly Tyr Thr
Ala Thr Leu Thr Arg Thr Thr Pro Thr Phe Phe Pro Lys Asp Ile Leu Thr Leu Arg
Leu Asp Val Met Met Glu Thr Glu Asn Arg Leu His Phe Thr Ile Lys Asp Pro
Ala Asn Arg Arg Tyr Glu Val Pro Leu Glu Thr Pro Arg Val His Ser Arg Ala
Pro Ser Pro Leu Tyr Ser Val Glu Phe Ser Glu Glu Pro Phe Gly Val Ile Val His
Arg Gln Leu Asp Gly Arg Val Leu Leu Asn Thr Thr Val Ala Pro Leu Phe Phe
Ala Asp Gln Phe Leu Gln Leu Ser Thr Ser Leu Pro Ser Gln Tyr Ile Thr Gly Leu
Ala Glu His Leu Ser Pro Leu Met Leu Ser Thr Ser Trp Thr Arg Ile Thr Leu Trp
Asn Arg Asp Leu Ala Pro Thr Pro Gly Ala Asn Leu Tyr Gly Ser His Pro Phe
Tyr Leu Ala Leu Glu Asp Gly Gly Ser Ala His Gly Val Phe Leu Leu Asn Ser
Asn Ala Met Asp Val Val Leu Gln Pro Ser Pro Ala Leu Ser Trp Arg Ser Thr
Gly Gly Tle Leu Asp Val Tyr Ile Phe Leu Gly Pro Glu Pro Lys Ser Val Val GIn
Gln Tyr Leu Asp Val Val Gly Tyr Pro Phe Met Pro Pro Tyr Trp Gly Leu Gly
Phe His Leu Cys Arg Trp Gly Tyr Ser Ser Thr Ala Ile Thr Arg Gln Val Val Glu
Asn Met Thr Arg Ala His Phe Pro Leu Asp Val Gln Trp Asn Asp Leu Asp Tyr
Met Asp Ser Arg Arg Asp Phe Thr Phe Asn Lys Asp Gly Phe Arg Asp Phe Pro
Ala Met Val Gln Glu Leu His Gln Gly Gly Arg Arg Tyr Met Met Ile Val Asp
Pro Ala Ile Ser Ser Ser Gly Pro Ala Gly Ser Tyr Arg Pro Tyr Asp Glu Gly Leu
Arg Arg Gly Val Phe Ile Thr Asn Glu Thr Gly Gln Pro Leu Ile Gly Lys Val Trp
Pro Gly Ser Thr Ala Phe Pro Asp Phe Thr Asn Pro Thr Ala Leu Ala Trp Trp Glu
Asp Met Val Ala Glu Phe His Asp Gln Val Pro Phe Asp Gly Met Trp Ile Asp
Met Asn Glu Pro Ser Asn Phe Ile Arg Gly Ser Glu Asp Gly Cys Pro Asn Asn
Glu Leu Glu Asn Pro Pro Tyr Val Pro Gly Val Val Gly Gly Thr Leu Gln Ala
Ala Thr Ile Cys Ala Ser Ser His GIn Phe Leu Ser Thr His Tyr Asn Leu His Asn
Leu Tyr Gly Leu Thr Glu Ala Ile Ala Ser His Arg Ala Leu Val Lys Ala Arg Gly
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Thr Arg Pro Phe Val Ile Ser Arg Ser Thr Phe Ala Gly His Gly Arg Tyr Ala Gly
His Trp Thr Gly Asp Val Trp Ser Ser Trp Glu GIn Leu Ala Ser Ser Val Pro Glu
Ile Leu Gln Phe Asn Leu Leu Gly Val Pro Leu Val Gly Ala Asp Val Cys Gly
Phe Leu Gly Asn Thr Ser Glu Glu Leu Cys Val Arg Trp Thr Gln Leu Gly Ala
Phe Tyr Pro Phe Met Arg Asn His Asn Ser Leu Leu Ser Leu Pro Gln Glu Pro
Tyr Ser Phe Ser Glu Pro Ala GIn Gln Ala Met Arg Lys Ala Leu Thr Leu Arg
Tyr Ala Leu Leu Pro His Leu Tyr Thr Leu Phe His GIn Ala His Val Ala Gly Glu
Thr Val Ala Arg Pro Leu Phe Leu Glu Phe Pro Lys Asp Ser Ser Thr Trp Thr Val
Asp His GlIn Leu Leu Trp Gly Glu Ala Leu Leu Ile Thr Pro Val Leu Gln Ala
Gly Lys Ala Glu Val Thr Gly Tyr Phe Pro Leu Gly Thr Trp Tyr Asp Leu Gln
Thr Val Pro Ile Glu Ala Leu Gly Ser Leu Pro Pro Pro Pro Ala Ala Pro Arg Glu
Pro Ala Ile His Ser Glu Gly Gln Trp Val Thr Leu Pro Ala Pro Leu Asp Thr Ile
Asn Val His Leu Arg Ala Gly Tyr Ile Ile Pro Leu Gln Gly Pro Gly Leu Thr Thr
Thr Glu Ser Arg Gln Gln Pro Met Ala Leu Ala Val Ala Leu Thr Lys Gly Gly
Glu Ala Arg Gly Glu Leu Phe Trp Asp Asp Gly Glu Ser Leu Glu Val Leu Glu
Arg Gly Ala Tyr Thr Gln Val Ile Phe Leu Ala Arg Asn Asn Thr Ile Val Asn Glu
Leu Val Arg Val Thr Ser Glu Gly Ala Gly Leu GIn Leu Gin Lys Val Thr Val
Leu Gly Val Ala Thr Ala Pro Gln Gln Val Leu Ser Asn Gly Val Pro Val Ser Asn
Phe Thr Tyr Ser Pro Asp Thr Lys Val Leu Asp Ile Cys Val Ser Leu Leu Met Gly
Glu GlIn Phe Leu Val Ser Trp Cys

Met Gly Val Arg His Pro Pro Cys Ser His Arg Leu Leu Ala Val Cys Ala Leu
Val Ser Leu Ala Thr Ala Ala Leu Leu Gly His Ile Leu Leu His Asp Phe Leu Leu
Val Pro Arg Glu Leu Ser Gly Ser Ser Pro Val Leu Glu Glu Thr His Pro Ala His
Gln GIn Gly Ala Ser Arg Pro Gly Pro Arg Asp Ala Gln Ala His Pro Gly Arg Pro
Arg Ala Val Pro Thr Gln Cys Asp Val Pro Pro Asn Ser Arg Phe Asp Cys Ala
Pro Asp Lys Ala Ile Thr Gln Glu Gln Cys Glu Ala Arg Gly Cys Cys Tyr Ile Pro
Ala Lys GIn Gly Leu Gln Gly Ala Gln Met Gly Gln Pro Trp Cys Phe Phe Pro
Pro Ser Tyr Pro Ser Tyr Lys Leu Glu Asn Leu Ser Ser Ser Glu Met Gly Tyr Thr
Ala Thr Leu Thr Arg Thr Thr Pro Thr Phe Phe Pro Lys Asp Ile Leu Thr Leu Arg
Leu Asp Val Met Met Glu Thr Glu Asn Arg Leu His Phe Thr Ile Lys Asp Pro
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Ala Asn Arg Arg Tyr Glu Val Pro Leu Glu Thr Pro His Val His Ser Arg Ala Pro
Ser Pro Leu Tyr Ser Val Glu Phe Ser Glu Glu Pro Phe Gly Val Ile Val Arg Arg
Gln Leu Asp Gly Arg Val Leu Leu Asn Thr Thr Val Ala Pro Leu Phe Phe Ala
Asp GIn Phe Leu Gln Leu Ser Thr Ser Leu Pro Ser Gln Tyr Ile Thr Gly Leu Ala
Glu His Leu Ser Pro Leu Met Leu Ser Thr Ser Trp Thr Arg Ile Thr Leu Trp Asn
Arg Asp Leu Ala Pro Thr Pro Gly Ala Asn Leu Tyr Gly Ser His Pro Phe Tyr
Leu Ala Leu Glu Asp Gly Gly Ser Ala His Gly Val Phe Leu Leu Asn Ser Asn
Ala Met Asp Val Val Leu Gln Pro Ser Pro Ala Leu Ser Trp Arg Ser Thr Gly Gly
[le Leu Asp Val Tyr Ile Phe Leu Gly Pro Glu Pro Lys Ser Val Val Gln Gln Tyr
Leu Asp Val Val Gly Tyr Pro Phe Met Pro Pro Tyr Trp Gly Leu Gly Phe His
Leu Cys Arg Trp Gly Tyr Ser Ser Thr Ala Ile Thr Arg Gln Val Val Glu Asn Met
Thr Arg Ala His Phe Pro Leu Asp Val Gln Trp Asn Asp Leu Asp Tyr Met Asp
Ser Arg Arg Asp Phe Thr Phe Asn Lys Asp Gly Phe Arg Asp Phe Pro Ala Met
Val Gln Glu Leu His Gln Gly Gly Arg Arg Tyr Met Met Ile Val Asp Pro Alalle
Ser Ser Ser Gly Pro Ala Gly Ser Tyr Arg Pro Tyr Asp Glu Gly Leu Arg Arg Gly
Val Phe Ile Thr Asn Glu Thr Gly Gln Pro Leu Ile Gly Lys Val Trp Pro Gly Ser
Thr Ala Phe Pro Asp Phe Thr Asn Pro Thr Ala Leu Ala Trp Trp Glu Asp Met
Val Ala Glu Phe His Asp Gln Val Pro Phe Asp Gly Met Trp Ile Asp Met Asn
Glu Pro Ser Asn Phe Ile Arg Gly Ser Glu Asp Gly Cys Pro Asn Asn Glu Leu
Glu Asn Pro Pro Tyr Val Pro Gly Val Val Gly Gly Thr Leu Gln Ala Ala Thr Ile
Cys Ala Ser Ser His Gln Phe Leu Ser Thr His Tyr Asn Leu His Asn Leu Tyr Gly
Leu Thr Glu Ala Ile Ala Ser His Arg Ala Leu Val Lys Ala Arg Gly Thr Arg Pro
Phe Val Ile Ser Arg Ser Thr Phe Ala Gly His Gly Arg Tyr Ala Gly His Trp Thr
Gly Asp Val Trp Ser Ser Trp Glu Gln Leu Ala Ser Ser Val Pro Glu Ile Leu Gln
Phe Asn Leu Leu Gly Val Pro Leu Val Gly Ala Asp Val Cys Gly Phe Leu Gly
Asn Thr Ser Glu Glu Leu Cys Val Arg Trp Thr Gln Leu Gly Ala Phe Tyr Pro
Phe Met Arg Asn His Asn Ser Leu Leu Ser Leu Pro Gln Glu Pro Tyr Ser Phe
Ser Glu Pro Ala Gln GIn Ala Met Arg Lys Ala Leu Thr Leu Arg Tyr Ala Leu
Leu Pro His Leu Tyr Thr Leu Phe His Gln Ala His Val Ala Gly Glu Thr Val Ala
Arg Pro Leu Phe Leu Glu Phe Pro Lys Asp Ser Ser Thr Trp Thr Val Asp His
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Gln Leu Leu Trp Gly Glu Ala Leu Leu Ile Thr Pro Val Leu Gln Ala Gly Lys Ala
Glu Val Thr Gly Tyr Phe Pro Leu Gly Thr Trp Tyr Asp Leu Gln Thr Val Pro
Val Glu Ala Leu Gly Ser Leu Pro Pro Pro Pro Ala Ala Pro Arg Glu Pro Ala Ile
His Ser Glu Gly Gln Trp Val Thr Leu Pro Ala Pro Leu Asp Thr Ile Asn Val His
Leu Arg Ala Gly Tyr Ile Ile Pro Leu Gln Gly Pro Gly Leu Thr Thr Thr Glu Ser
Arg Gln Gln Pro Met Ala Leu Ala Val Ala Leu Thr Lys Gly Gly Glu Ala Arg
Gly Glu Leu Phe Trp Asp Asp Gly Glu Ser Leu Glu Val Leu Glu Arg Gly Ala
Tyr Thr Gln Val Ile Phe Leu Ala Arg Asn Asn Thr Ile Val Asn Glu Leu Val Arg
Val Thr Ser Glu Gly Ala Gly Leu Gln Leu Gln Lys Val Thr Val Leu Gly Val
Ala Thr Ala Pro Gln GIn Val Leu Ser Asn Gly Val Pro Val Ser Asn Phe Thr Tyr
Ser Pro Asp Thr Lys Val Leu Asp Ile Cys Val Ser Leu Leu Met Gly Glu GIn
Phe Leu Val Ser Trp Cys

Gln Gln Gly Ala Ser Arg Pro Gly Pro Arg Asp Ala Gln Ala His Pro Gly Arg Pro
Arg Ala Val Pro Thr Gln Cys Asp Val Pro Pro Asn Ser Arg Phe Asp Cys Ala
Pro Asp Lys Ala Ile Thr Gln Glu Gln Cys Glu Ala Arg Gly Cys Cys Tyr Ile Pro
Ala Lys Gln Gly Leu Gln Gly Ala Gln Met Gly Gln Pro Trp Cys Phe Phe Pro
Pro Ser Tyr Pro Ser Tyr Lys Leu Glu Asn Leu Ser Ser Ser Glu Met Gly Tyr Thr
Ala Thr Leu Thr Arg Thr Thr Pro Thr Phe Phe Pro Lys Asp Ile Leu Thr Leu Arg
Leu Asp Val Met Met Glu Thr Glu Asn Arg Leu His Phe Thr Ile Lys Asp Pro
Ala Asn Arg Arg Tyr Glu Val Pro Leu Glu Thr Pro Arg Val His Ser Arg Ala
Pro Ser Pro Leu Tyr Ser Val Glu Phe Ser Glu Glu Pro Phe Gly Val Ile Val His
Arg Gln Leu Asp Gly Arg Val Leu Leu Asn Thr Thr Val Ala Pro Leu Phe Phe
Ala Asp Gln Phe Leu Gln Leu Ser Thr Ser Leu Pro Ser GlIn Tyr Ile Thr Gly Leu
Ala Glu His Leu Ser Pro Leu Met Leu Ser Thr Ser Trp Thr Arg Ile Thr Leu Trp
Asn Arg Asp Leu Ala Pro Thr Pro Gly Ala Asn Leu Tyr Gly Ser His Pro Phe
Tyr Leu Ala Leu Glu Asp Gly Gly Ser Ala His Gly Val Phe Leu Leu Asn Ser
Asn Ala Met Asp Val Val Leu Gln Pro Ser Pro Ala Leu Ser Trp Arg Ser Thr
Gly Gly Ile Leu Asp Val Tyr Ile Phe Leu Gly Pro Glu Pro Lys Ser Val Val Gln
Gln Tyr Leu Asp Val Val Gly Tyr Pro Phe Met Pro Pro Tyr Trp Gly Leu Gly
Phe His Leu Cys Arg Trp Gly Tyr Ser Ser Thr Ala Ile Thr Arg Gln Val Val Glu
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Asn Met Thr Arg Ala His Phe Pro Leu Asp Val Gln Trp Asn Asp Leu Asp Tyr
Met Asp Ser Arg Arg Asp Phe Thr Phe Asn Lys Asp Gly Phe Arg Asp Phe Pro
Ala Met Val Gln Glu Leu His Gln Gly Gly Arg Arg Tyr Met Met Ile Val Asp
Pro Ala Ile Ser Ser Ser Gly Pro Ala Gly Ser Tyr Arg Pro Tyr Asp Glu Gly Leu
Arg Arg Gly Val Phe Ile Thr Asn Glu Thr Gly Gln Pro Leu Ile Gly Lys Val Trp
Pro Gly Ser Thr Ala Phe Pro Asp Phe Thr Asn Pro Thr Ala Leu Ala Trp Trp Glu
Asp Met Val Ala Glu Phe His Asp Gln Val Pro Phe Asp Gly Met Trp Ile Asp
Met Asn Glu Pro Ser Asn Phe Ile Arg Gly Ser Glu Asp Gly Cys Pro Asn Asn
Glu Leu Glu Asn Pro Pro Tyr Val Pro Gly Val Val Gly Gly Thr Leu Gln Ala
Ala Thr Ile Cys Ala Ser Ser His GIn Phe Leu Ser Thr His Tyr Asn Leu His Asn
Leu Tyr Gly Leu Thr Glu Ala Ile Ala Ser His Arg Ala Leu Val Lys Ala Arg Gly
Thr Arg Pro Phe Val Ile Ser Arg Ser Thr Phe Ala Gly His Gly Arg Tyr Ala Gly
His Trp Thr Gly Asp Val Trp Ser Ser Trp Glu Gln Leu Ala Ser Ser Val Pro Glu
Ile Leu Gln Phe Asn Leu Leu Gly Val Pro Leu Val Gly Ala Asp Val Cys Gly
Phe Leu Gly Asn Thr Ser Glu Glu Leu Cys Val Arg Trp Thr GIn Leu Gly Ala
Phe Tyr Pro Phe Met Arg Asn His Asn Ser Leu Leu Ser Leu Pro Gln Glu Pro
Tyr Ser Phe Ser Glu Pro Ala GIn Gin Ala Met Arg Lys Ala Leu Thr Leu Arg
Tyr Ala Leu Leu Pro His Leu Tyr Thr Leu Phe His Gln Ala His Val Ala Gly Glu
Thr Val Ala Arg Pro Leu Phe Leu Glu Phe Pro Lys Asp Ser Ser Thr Trp Thr Val
Asp His GIn Leu Leu Trp Gly Glu Ala Leu Leu Ile Thr Pro Val Leu Gln Ala
Gly Lys Ala Glu Val Thr Gly Tyr Phe Pro Leu Gly Thr Trp Tyr Asp Leu Gln
Thr Val Pro Ile Glu Ala Leu Gly Ser Leu Pro Pro Pro Pro Ala Ala Pro Arg Glu
Pro Ala Ile His Ser Glu Gly Gln Trp Val Thr Leu Pro Ala Pro Leu Asp Thr Ile
Asn Val His Leu Arg Ala Gly Tyr Ile Ile Pro Leu Gln Gly Pro Gly Leu Thr Thr
Thr Glu Ser Arg Gln Gln Pro Met Ala Leu Ala Val Ala Leu Thr Lys Gly Gly
Glu Ala Arg Gly Glu Leu Phe Trp Asp Asp Gly Glu Ser Leu Glu Val Leu Glu
Arg Gly Ala Tyr Thr Gln Val Ile Phe Leu Ala Arg Asn Asn Thr Ile Val Asn Glu
Leu Val Arg Val Thr Ser Glu Gly Ala Gly Leu Gln Leu Gln Lys Val Thr Val
Leu Gly Val Ala Thr Ala Pro Gln Gln Val Leu Ser Asn Gly Val Pro Val Ser Asn
Phe Thr Tyr Ser Pro Asp Thr Lys Val Leu Asp Ile Cys Val Ser Leu Leu Met Gly
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Glu GIn Phe Leu Val Ser Trp Cys

Theo it nhit mot phuong 4n, axit o-glucosidaza tai t6 hop & nguoi co trinh ty axit
amin GAA kiéu dai nhu dwoc néu trong SEQ ID NO: 1, nhu dugc mo ta trong Bang Sang
Ché My S6 8.592.362 va c6 mi sb truy cap GenBank AHE24104.1 (G1:568760974). Theo it
nhét mot phuong én, axit a-glucosidaza tai t6 hop & nguoi c6 trinh ty axit amin GAA kiéu
dai nhu duoc mé hoa trong SEQ ID NO: 2, trinh ty mARN c6 mi ) truy cdp GenBank
Y00839.1. Theo it nhat mot phuwong 4n, axit o-glucosidaza tai td hop & ngudi c6 trinh ty axit
amin GAA kiéu dai nhu dugc néu trong SEQ ID NO: 3. Theo it nhat mot phuong an, axit o-
glucosidaza tai t6 hop & ngudi ¢6 trinh ty axit amin GAA nhu dugc néu trong SEQ ID NO:
4, va c6 ma sb truy cap Trung Tam Thong Tin Cong Nghé Sinh Hoc Quéc Gia (NCBI)
NP 000143.2. Theo it nhit mot phuong 4n, axit a-glucosidaza tai t6 hop & nguoi 1a
glucosidaza alfa, enzym axit a-glucosidaza & ngudi dugc mi hoa boi kiéu gen don bdi

chiém vu thé nhét trong sb chin kiéu gen don bdi dugc quan sat thay ctia gen GAA.

Theo it nhit mdt phuong an, axit a-glucosidaza tai t6 hop & nguoi duge biéu hién
ban dau dudi dang co trinh tu chidu dai ddy du gdm 952 axit amin ctia GAA kiéu dai nhu
dwoc néu trong SEQ ID NO: 1, va axit a-glucosidaza tai t6 hop & nguoi trai qua sy xir 1y ndi
bao ma loai bo mot phén axit amin, vi du 56 axit amin dau tién. Theo d6, axit a-glucosidaza
tai t6 hop & nguodi ma dugc té bao chu tiét ra c6 thé c6 trinh ty axit amin ngan hon so véi
axit a-glucosidaza tai t6 hop & ngudi ma duoc biéu hién ban dau trong té bao. Theo it nhét
mdt phuong an, protein ngan hon c6 thé c6 trinh ty axit amin duge néu trong SEQ ID NO:
5, chi khac voi SEQ ID NO: 1 & chd 56 axit amin dau tién chira peptit tin hiéu va peptit tidn
than da bi loai bd, do d6 tao nén protein co 896 axit amin. Cac bién ddi khéc vé sb luong
axit amin ciing c6 thé 13, ching han nhu ¢6 1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15 hodc
nhidu hon su lam khuyét, sy thé va/hodic su cai xen tuong quan vdi trinh ty axit amin duogc
md ta trong SEQ ID NO: 1 hoac SEQ ID NO: 5. Theo mdt s6 phuong 4n, san phim rthGAA
bao gdbm hdn hop cua cac phan tir axit a-glucosidaza tai t6 hop & ngudi co cac chiéu dai axit

amin khac nhau.



48895 /177

34

Theo it nhit mot phwong 4n, axit a-glucosidaza tai t6 hop & ngudi trai qua cac cai
bién sau dich m3 va/hodc cai bién hoa hoc tai mot hodc nhiéu géc axit amin trong protein.
Vi du, cac gdc methionin va tryptophan c6 thé trai qua su oxy hoa. Vi du khac 13, glutamin
& dAu tan cung N c6 thé tao ra pyro-glutamat. Vi du khac la, cac gbc asparagin cO thé trai
qua su khir amit thanh axit aspartic. Vi du khac nira 13, cac gbc axit aspartic cO thé trai qua
su isome hoa thanh axit iso-aspartic. Vi du khac nita la, cac gdc xystein chua bat cip trong
protein c6 thé tao thanh lién két disulfua v6i glutathion tu do va/hodc xystein ti do. Theo
do6, theo mdt s6 phuong an enzym duoc biéu hién ban dau dudi dang co trinh ty axit amin
nhu duoc néu trong SEQ ID NO: 1, SEQ ID NO: 2 (hoac nhu duoc ma hoa boi SEQ ID
NO: 2), SEQ ID NO: 3, SEQ ID NO: 4 hodc SEQ ID NO: 5, va enzym nay trdi qua mot
hodc nhiéu cai bién trong sb cac cai bién sau dich ma va/hodc cai bién hoa hoc. Céc cai bién

nay ciing nam trong pham vi clia sing ché.

Céc trinh tu polynucleotit md hda GAA va cic GAA ¢ nguoi bién thé nay ciing dugc

du kién va co thé duge st dung dé bidu hién t4i t6 hop thGAA theo séng ché.

Tét hon 13, khdng 16n hon 70, 65, 60, 55, 45, 40, 35, 30, 25, 20, 15, 10, hodc 5% téng
s6 phén tir axit a-glucosidaza tai td hop & ngudi thiéu don vi N-glycan c6 mang mot hoac
nhiéu gdc manoza-6-phosphat hodc thiéu kha ning lién két voi thu thé manoza-6-phosphat
khong phu thudc cation (CIMPR). Theo cach khac, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80,
85, 90, 95, 99%, <100% hodc nhiéu hon cuia cac phan tir axit a-glucosidaza tai t6 hop &
nguoi chira it nhat 12 mot don vi N-glycan ¢6 mang mot hodc nhiéu géc manoza-6-phosphat

hodc c6 kha nang lién két véi CIMPR.

Phan tir axit a-glucosidaza tai t6 hop & ngudi o thé ¢6 1, 2, 3 hoic 4 nhom manoza-
6-phosphat (M6P) trén glycan cta chung. Vi duy, chi mdt N-glycan trén phéan tr axit a-
glucosidaza tai td hop & ngudi co thé mang M6P (dugc mono-phosphoryl hoa), mot N-
glycan don 1€ c6 thé mang hai nhém M6P (dugc bis-phosphoryl hoa), hodc mdi trong hai N-
glycan khéc nhau trén cing mot phén tir axit a-glucosidaza tai td hop & ngudi c6 thé mang
nhém M6P don 1é. Phan tir axit a-glucosidaza tai td hop & ngudi cling co thé c6 cac N-
glycan khong mang nhom M6P. Theo phuwong 4n khéc, trung binh N-glycan ¢6 chua l6n
hon 2,5 mol/mol M6P va 16n hon 4 mol/mol axit sialic, sao cho axit a-glucosidaza tai td

hop & nguoi chira trung binh it nhit 12 2,5 mol gbc manoza-6-phosphat trong moi mol axit
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a-glucosidaza tai td hop & ngudi va it nhat 13 4 mol axit sialic trong mdi mol axit o-
glucosidaza tai td hop & nguoi. Trung binh it nhét 13 khoang 3, 4, 5, 6, 7, 8, 9, hodc 10%
tong s6 glycan trén axit a-glucosidaza tai t6 hop & ngudi co thé 13 & dang mono-M6P
glycan, vi du, khodng 6,25% tdng sb glycan co thé mang mdt nhom M6P don 1é va trung
binh, it nhét 1a khoang 0,5, 1, 1,5, 2,0, 2,5, 3,0% téng %) glycan trén axit o-glucosidaza tai to
hop ¢ ngudi 1a ¢ dang bis-M6P glycan va trung binh it hon 25% tdng s6 axit a-glucosidaza

tai t6 hop & nguoi khdng c6 chira glycan da phosphoryl hoa lién két v6i CIMPR.

Axit a-glucosidaza tai t6 hop & ngudi b thé ¢6 ham luong trung binh cua N-glycan
c6 mang M6P nam trong khoang tir 0,5 dén 7,0 mol/mol axit a-glucosidaza tai t6 hop o
ngudi hodc gia tri trung gian bat ky cua khoang gia tri con bao gém 0,5, 1,0, 1,5, 2,0, 2,5,
3.0, 3,5, 4,0, 4,5, 5,0, 5,5, 6,0, 6,5, hoac 7,0 mol/mol axit a-glucosidaza tai to hop & nguoi.
Axit a-glucosidaza tai t6 hop & nguoi co thé duwoc phan doan dé tao cac ché pham axit o-
glucosidaza tai t6 hop & nguoi voi s6 lwong trung binh khac nhau cta glycan c6 mang M6P
hodc bis-M6P do d6 cho phép tuy chinh thém axit a-glucosidaza tai t6 hop o nguoi thém
nham dich vao lysosom ¢ mé dich bang cach chon loc phan doan cu thé hodc bang cach két

hop c6 chon loc cac phan doan khac nhau.

Lén dén 60% N-glycan trén axit a-glucosidaza tai td hop & ngudi co thé dugc sialyl
hoa diy du, vi du, 1én dén 10%, 20%, 30%, 40%, 50% hodc 60% N-glycan co thé duogc
sialyl hoa day du. Theo mot s6 phuong an tir 4 dén 20% tdng s6 N-glycan dugc sialyl hoa
day du. Theo cac phuong dn khac c6 khong 16m hon 5%, 10%, 20% hodc 30% N-glycan trén
axit a-glucosidaza tai t6 hop & ngudi mang axit sialic va gbc galactoza & dau tan cung (Gal).
Khoang gia tri ndy bao gbm tAt c& céc gia tri trung gian va cac khodng gia tri con, vi dy, tr 7
dén 30% tong sé N-glycan trén axit a-glucosidaza ti t6 hop & ngudi co thé mang axit sialic
va galactoza & dau tan cung. Theo cac phuong an khac nira, khong nhiéu hon 5, 10, 15, 16,
17, 18, 19 hodc 20% N-glycan trén axit a-glucosidaza tai td hop & nguoi chi c6 galactoza &
dAu tan cung va khong c6 chira axit sialic. Khoang gia tri nay bao gbm tat ca céc gid tri
trung gian va cdc khoang gia tri con, vi du, tr 8 dén 19% tdng s6 N-glycan trén axit o-
glucosidaza tai t6 hop & nguoi trong hop phan c6 thé chi co galactoza & dau tan cung va

khong c6 chira axit sialic.
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Theo chc phuong 4n khéc ciia sang ché, tir 40, 45, 50, 55 dén 60% tdng s6 N-glycan
trén axit a-glucosidaza tai t6 hop & ngudi 1a cac N-glycan loai phirc hop; hodc khong nhiéu
hon 1, 2, 3,4, 5,6, 7% téng $6 N-glycan trén axit oa-glucosidaza tai tb hop ¢ ngudi 1a N-
glyban loai lai; khong nhidu hon 5, 10, hoic 15% N-glycan loai manoza cao trén axit o-
glucosidaza tai t6 hop & ngudi khong dugc phosphoryl héa; it nhat 1a 5% hodc 10% N-
glycan loai manoza cao trén axit a-glucosidaza tai t6 hop & nguoi duoc mono-M6P
phosphoryl hoa; va/hodc it nhit 13 1 hodc 2% N-glycan loai manoza cao trén axit o-
glucosidaza tai t6 hop & nguoi duoc bis-M6P phosphoryl héa. Céc gi tri nay bao gdm tht ca
céc gia tri trung gian va cac khodng gia tri con. Axit a-glucosidaza tai t6 hop & ngudi co thé
dap tng mot hodc nhiéu khoang gia tri trong s6 cac khoang gid tri ham luong dugc mo ta 4]

trén.

Theo mdt s6 phuong 4n, axit a-glucosidaza tai t6 hop & ngudi mang, trung binh 1a, tir
2,0 dén 8,0 mol gbc axit sialic trong mdi mol axit a-glucosidaza tai t6 hop ¢ nguoi. Khoang
gia tri nay bao gdm tat ca céc gia trj trung gian va cac khoéang gié tri con bao gbém 2,0, 2,5,
3,0, 3,5, 4,0, 4,5, 5,0, 5,5, 6,0, 6,5, 7,0, 7,5 va 8,0 mol géc/mol axit o-glucosidaza tai td hop
& ngudi. Khong bi rang bude bai 1y thuyét, tin rang sy c6 mat cac don vi N-glycan cd mang
gde axit sialic co thé ngan chin sy thanh thai khong hitu ich clia axit a-glucosidaza tai t6

hop & nguoi boi thu thé asialoglycoprotein.

Theo mdt hodc nhiéu phuong an, thGAA c6 don vi M6P va/hodc don vi axit sialic tai
vi tri N-glycosyl hoa nhét dinh cia protein & lysosom tai t6 hop & nguoi. Vi du, co bay vi tri
glycosyl hoa dugc lién két N tiém nang trén thGAA. Céc vi tri glycosyl hoa tiém ning nay
ndm & céc vi tri sau day cua SEQ ID NO: 5: N84, N177, N334, N414, N596, Ng826 va
N869. Tuong tu, déi v6i trinh tu axit amin chiéu dai dAy du ciia SEQ ID NO: 1, cac vi trf
glycosyl hoa tiém ning ndm & cac vi tri sau day: N140, N233, N390, N470, N652, N882 va
NO25. Céc bién thé khac ciia thGAA c6 thé ¢6 vi tri glycosyl hoa twong t, tuy thudc vao vi
tri cua cac gbc asparagin. Thong thuong, cac trinh ty ASN-X-SER hodc ASN-X-THR trong
trinh tu axit amin protein biéu thi vi tri glycosyl hoa tiém ning, ngoai trir truong hop la X

khong thé 1a HIS hoac PRO.

Theo cac phwong &n khac nhau, thGAA c6 bién dang N-glycosyl hoa nhit dinh.
Theo mdt hodc nhiéu phuong an, it nhét 13 20% rhGAA dugc phosphoryl hoa tai vi tri N-
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glycosyl héa thir nhat (vi du N84 ddi véi SEQ ID NO: 5 va N140 d6i voi SEQ ID NO: 1).
Vi du, it nhit 1a 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90% hodc 95% rhGAA ¢6 thé dugc phosphoryl hoa tai vi tri N-glycosyl hoa thir nhat.
Su phosphoryl héa nay co6 thé 1a két qua ctia cdc don vi mono-M6P va/hodc bis-M6P. Theo
mdt sd phuong an, it nhét 13 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90% hoac 95% rhGAA mang don vi mono-M6P tai vi tri N-
alycosyl hoa thir nhat. Theo mot s phuong 4n, it nhat 12 10%, 15%, 20%, 25%, 30%, 35%,
40%, 45%, 50%, 55%., 60%, 65%, 70%, 75%, 80%, 85%, 90% hodc 95% rhGAA mang don
vi bis-M6P tai vi tri N-glycosyl hoa thit nht.

Theo mot hoac nhiéu phuong 4n, it nhat 13 20% rhGAA dugc phosphoryl hoa tai vi
tri N-glycosyl hoa thi hai (vi du N177 d6i v6i SEQ ID NO: 5 va N223 dbi v6i SEQ ID NO:
1). Vi du, it nhat 1a 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90% hodc 95% rhGAA c6 thé dugc phosphoryl héa tai vi tri N-glycosyl hoa thi
hai. Sw phosphoryl héa nay cé thé 13 két qua ciia cdc don vi mono-M6P va/hodc bis-M6P.
Theo mét sb phuong 4n, it nhat 14 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90% hodc 95% thGAA mang don vi mono-M6P tai vi tri
N-glycosyl héa thir hai. Theo mdt sé phuong an, it nhit 12 10%, 15%, 20%, 25%, 30%,
35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% hoac 95% rhGAA
mang don vi bis-M6P tai vi tri N-glycosyl hoa thi hai. Theo mdt hodc nhiéu phuong an, it
nhét 13 5% rhGAA dugc phosphoryl hoa tai vi tri N-glycosyl hoa thir ba (vi du N334 dbi véi
SEQ ID NO: 5 va N390 d6i v&i SEQ ID NO: 1). Theo cac phuong an khac, it hon 5%, 10%,
15%, 20% hodc 25% rthGAA dugc phosphoryl hoa tai vi tri N-glycosyl hoa thit ba. Vi duy, vi
tri N-glycosyl hoa thir ba ¢ thé co hdn hop cuia cic glycan manoza cao khong dugc
phosphoryl hoa, glycan phttc hop co hai nhanh, ba nhénh, va bdn nhanh, va cac glycan lai
lam céac loai chinh. Theo mot $6 phuong 4n, it nhét 12 3%, 5%, 8%, 10%, 15%, 20%, 25%,
30%, 35%, 40%, 45% hodc 50% rhGAA dugc sialyl hoa tai vi tri N-glycosyl hoa thur ba.

Theo mét hodc nhidu phuong 4n, it nhit 1a 20% rhGAA dugc phosphoryl hoa tai vi
tri N-glycosyl hoa thir tw (vi du N414 dbi voi SEQ ID NO: 5 va N470 d6i voi SEQ ID NO:
1). Vi du, it nhét la 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90% hodc 95% thGAA cb thé dugc phosphoryl héa tai vi tri N-glycosyl hoa thir
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tu. Su phosphoryl héa nay co thé 13 két qua ciia cac don vi mono-M6P va/hodc bis-M6P.
Theo mét s6 phuong an, it nhét 12 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90% hodc 95% rhGAA mang don vi mono-MO6P tai vi tri
N-glycosyl hoa thir tu. Theo mot s6 phuong 4n, it nhat 13 10%, 15%, 20%, 25%, 30%, 35%,
40%., 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% hodc 95% rhGAA mang don
vi bis-M6P tai vi tri N-glycosyl héa thit tu. Theo mot $6 phuong 4n, it nhét 1a 3%, 5%, 8%,
10%, 15%, 20% hodc 25% rhGAA dugc sialyl hoa tai vi tri N-glycosyl hoa thir tu.

Theo mot hodic nhiéu phuong an, it nhét 13 5% rhGAA dugc phosphoryl hoa tai vi tri
N-glycosyl hoa thir nam (vi du N596 doi voi SEQ ID NO: 5 va N692 d6i v6i SEQ ID NO:
1). Theo cdc phuong an khac, c6 it hon 5%, 10%, 15%, 20% hodc 25% rhGAA dugc
phosphoryl hoa tai vi tri N-glycosyl hoa thit nam. Vi du, vi tri N-glycosyl hoa thir nam c6
thé ¢o glycan phtic hop c6 hai nhanh dwgc fucosyl hoa lam cac loai chinh. Theo mot s6
phuong an, it nhat 12 3%, 5%, 8%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% hodc 95% rhGAA dugc sialyl hoa tai vi trf N-

glycosyl hoa th nam.

Theo mdt hodc nhiéu phuwong 4n, it nhét 13 5% rhGAA dugc phosphoryl hoa tai vi tri
N-glycosyl héa thir sau (vi du N826 doi v6i SEQ ID NO: 5 va N882 ddi v6i SEQ ID NO:
1). Theo cac phuong an khac, c6 it hon 5%, 10%, 15%, 20% hoac 25% rhGAA duoc
phosphoryl héa tai vi tri N-glycosyl hoa thir sau. Vi du, vi trf N-glycosyl hoa thir sau c6 thé
¢6 hon hop cua glycan phirc hop c6 hai nhé4nh, ba nhanh, va bdn nhanh 1lam cac loai chinh.
Theo mot sd phuong an, it nhat 1a 3%, 5%, 8%, 10%, 15%, 20%, 25%, 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% hodc 95% rhGAA duogc sialyl hoa
tai vi tri N-glycosyl héa thir sau.

Theo mdt hodc nhiéu phuong 4n, it nhat 1a 5% rhGAA dugc phosphoryl hoa tai vi tri
N-glycosyl hoa thir by (vi du N869 dbi véi SEQ ID NO: 5 va N925 dbi voi SEQ ID NO:
1). Theo cdc phuong an khac, co it hon 5%, 10%, 15%, 20% hodc 25% thGAA duoc
phosphoryl héa tai vi trf N-glycosyl hoa thir bay. Theo mdt s phuong én, c6 it hon 40%,
45%, 50%, 55%, 60% hodc 65% rhGAA c6 glycan bat ky tai vi tri N-glycosyl hoa tht bay.
Theo mot $6 phuong én, it nhét 1a 30%, 35% hoidc 40% rhGAA co glycan tai vi tri N-
glycosyl hoa thir bay.
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Axit a-glucosidaza tai t6 hop & ngudi t6t hon 12 duge san xuit boi cac té bao trimg
chuot dong Trung Qudc (CHO), ching han nhu dong té bao CHO GA-ATB-200 hodc ATB-
200-001-X5-14, hodc bdi méi truong nudi cdy cAp hai hodc dan xuét cia moi trudng nudi
chy té bao CHO ndy. CAu tric ADN, ma biéu hién cac bién thé alen cua axit a-glucosidaza
hodc céc trinh tu axit amin axit a-glucosidaza bién thé khac ché“ing han nhu cac trinh tu ma
c6 do tuong dong it nhét 13 90%, 95%, 98% hoidc 99% so vi SEQ ID NO: 1 hodc SEQ ID
NO: 3, ¢6 thé duoc tao cAu tric va duge biéu hién & cic t& bao CHO. Céc trinh tu axit amin
axit o-glucosidaza bién thé nay co thé c6 chira sy 1am khuyét, su thé va/hodc su cai xen
twong quan voi SEQ ID NO: 1 hoac SEQ ID NO: 5, chang han nhu ¢6 1, 2, 3,4, 5,6, 7, 8,
9,10, 11, 12, 13, 14, 15 hodc nhiéu hon sy 1am khuyét, su thé va/hodc su cai xen tuwong
quan v6i trinh tu axit amin dugc md ta trong SEQ ID NO: 1 hodc SEQ ID NO: 5. Nguoi co
hiéu biét trung binh trong linh virc c6 thé chon loc cdc vat truyén thay the thich hop dé bién

nap té bao CHO dé san xudt cdu tric ADN nay.

C6 thé sit dung cac thuat toan va/hodc cac chuong trinh sap xép thiang hang khéc
nhau dé tinh do twong ddng giira hai trinh ty, bao gom FASTA, hogc BLAST ¢6 san dudi
dang mot phan cua goéi phan tich trinh tw GCG (Pai hoc Wisconsin, Madison, Wis.), va ¢
thé str dung voi, vi du, thiét 14p mic dinh. Vi dy, polypeptit ma c6 do tuong dong it nhat 1a
90%, 95%, 98% hodc 99% so vdi cac polypeptit cu thé duoc mo ta trong ban md ta nay va
t6t hon 1a thé hién vé co ban 1a cung céc chitc nang, ciing nhu 1a polynucleotit ma héa cho
cac polypeptit nay, dugc du Kkién. Trir khi c6 chi din khéac diém do twong tu dya trén viée sir
dung BLOSUMG62. Khi stir dung BLASTP, d¢ tuong tu theo ti 1& phan traim dugc dua trén
diém duong BLASTP va d¢ tuong déng trinh tu theo ti 1¢ phén tram duoc dua trén diém d6
twong tw BLASTP. “D¢ tuong ddng” BLASTP thé hién sb va phan doan cua téng sb goc
trong cac cdp trinh tu diém cao ma la tuong ddng; va “Duong” BLASTP thé hién sd va
phén doan clia cac gbc ma didm sép thang hang c6 gia tri duong va ma la tuong tu v6i nhau.
Trinh ty axit amin c6 cac muc do cia do twong déng hoic d6 twong tu nay hodc mirc do
trung gian bét ky cta do twong ddng hodc do tuong tu voi cac trinh tur axit amin dugc bdc 10
trong ban mo ta nay dugc du tinh va dugc bao ham béi sang ché nay. Cac trinh tu

polynucleotit ciia cac polypeptit twong tu duoc suy ra bang cach st dung ma di truyén va co
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thé thu duoc bang cac phuong phap thong thudng, cu thé 14 bang cach dich ma nguoc trinh

tu axit amin cia n6 bang cach sir dung ma di truyén.

Cac tac gia sang ché da phat hién ra rang co thé san xut axit o-glucosidaza tai t6 hop
& nguoi ma co kha nang tdt hon dé hudng dich cac thu thé manoza-6-phosphat khong phu
thudc cation (CIMPR) va céc lysosom té bao cling nhu 1a cac kiéu glycosyl hoa ma lam
giam sy thanh thai in vivo khong hitu ich cua n6 bang cach s dung céc té bao trimg chudt
ddng Trung Quéc (CHO). Co6 thé 1am céc té bao nay biéu hién axit a-glucosidaza tai td hop
& nguoi c6 ham lugng cao hon dang ké cua don vi N-glycan c6 mang mot hoac nhiéu gbc
manoza-6-phosphat so voi cac san pham axit o-glucosidaza tai t6 hop & nguoi thong thuong
ching han nhu alglucosidaza alfa. Axit a-glucosidaza tai to hop & nguoi dugc san xuit boi
cac té bao nay, vi du, nhu duogc lay vi du béi ATB200, c6 nhiéu géc manoza-6-phosphat
(mono-M6P) va bis-manoza-6-phosphat (bis-M6P) N-glycan hudéng dich té bao co hon dang
ké so véi axit a-glucosidaza thong thuong, chéng han nhu Lumizyme®. Khong bi rang budc
bai 1y thuyét, tin rang su glycosyl hoa rong nay cho phep enzym ATB200 dwgc hap thu mot
cach hiru hiéu hon vao té bao dich, va do d6 dugc thanh thai khoi hé tudn hoan mot cach
hiéu qua hon so véi cdc axit a-glucosidaza tai t6 hop & ngudi khac, ching han nhu vi dy,
alglucosidaza alfa, ma c6 ham lugng M6P va Bis-M6P thdp hon nhidu. ATB200 da dugc
chitng minh la lién két hiéu qua voi CIMPR va duoc hép thy hidu qué boi co xuwong va co
tim va co kiéu glycosyl héa ma tao ra bién dang dwoc dong hoc thuan lgi va lam giam su

thanh thai khong hiru ich in vivo.

Ciing du tinh ring sy glycosyl héa ATB200 don nhat ¢6 thé gop phan lam gidm kha
ning giy mién dich cia ATB200 so vdi, vi du, alglucosidaza alfa. Nguoi co hiéu biét trung
binh trong linh vuc hiéu rd rang, su glycosyl hoa clia protein bang cac duong dugc bio toan
& dong vat c6 va thuong tang cuong do hoa tan san phdm va giam bot sur két tu va kha ning
gdy mién dich cua san pham. Sy glycosyl héa lam thay di gian tiép protein co kha nang
gdy mién dich bing cach tbi thiéu hoa sy két tu protein cling nhu la bang cach che chén cac
epitop protein gay mién dich khoi hé mién dich (Guidance for Industry — Immunogenicity
Assessment for Therapeutic Protein Products, US Department of Health and Human
Services, Food and Drug Administration, Center for Drug Evaluation and Research, Center

for Biologics Evaluation and Research, August 2014). Do d9, theo it nhéat mot phuong an,
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viéc dung axit a-glucosidaza tai t6 hop & ngudi khong giy cam Ung ra cdc khang thé khang
thuéc. Theo it nhat mot phuong 4n, viéc ding axit a-glucosidaza t4i to hop & nguoi gdy cam
ung pham vi anh hudng thap hon cta khang thé khang thudc & dbi twong so v6i ham lugng

khang thé khdng thudc do viéc dung alglucosidaza alfa gay ra.

Nhu duoc mo ta trong don sang ché quéc té ddng tdn tai PCT/US2015/053252, cdc
té bao chéng han nhu cac t& bao CHO c6 thé duoc sir dung dé san xuat rhGAA nhu dugc
md ta trong ban md ta nay, va hGAA nay co thé dugc st dung trong sang ché. Céc vi du vé
dong té bao CHO 1a GA-ATB-200 hodc ATB-200-001-X5-14, hogc modi truong nudi cdy
cAp hai cua chung ma san xuit hop phan thGAA nhu dugc mo ta trong ban mo ta nay. Cac
dong té bao CHO nay co thé c6 chira nhiéu ban sao cla gen, ching han nhu 5, 10, 15, hodc

20 hodic nhiéu hon ban sao, ctia polynucleotit ma hoa cho GAA.

‘hGAA M6P va bis-M6P cao, ching han nhu hGAA ATB200, ¢6 thé duogc san xuat
bang cach bién nap céac té bao CHO bing cdu trac ADN ma hoa cho GAA. Trong khi t& bao
CHO 43 duoc sir dung dé san xudt thGAA, rd rang rang té bao CHO da dugc chuyén nap c6
thé duoc nudi céy va dugc chon loc theo céch s€ tao ra thGAA c6 ham luong cao cua

glycan M6P va bis-M6P ma huéng dich CIMPR.

DPang ngac nhién 13, da phat hién ra rﬁng c6 thé bién nap dong té bao CHO, chon loc
thé bién nap ma tao ra thGAA c6 chira ham lugng cao cua glycan mang M6P hodc bis-M6P
ma hudng dich CIMPR, va biéu hién 6n dinh thGAA M6P cao nay. Do do, cac phuong
phap dé tao ra dong té bao CHO ciing dugc md td trong don sang ché quéc té dong ton tai
PCT/US2015/053252. Phuong phap nay bao gb6m budc bién nap té bao CHO bang ADN ma
hoéa cho cho GAA hoac bién thé GAA, chon loc té bao CHO ma két hop 6n dinh ADN ma
hoa cho cho GAA vao (céac) nhidm séc thé ciia n6 va biéu hién 4n dinh GAA, va chon loc té
bao CHO ma biéu hién GAA c6 ham lugng cao cua glycan mang MG6P hoic bis-M6P, va,
tuy v, chon loc t& bao CHO c6 N-glycan ¢6 ham luong axit sialic cao va/hodc c6 N-glycan
c6 ham luong manoza cao khong dugc phosphoryl hoa thap. Theo it nhat mot phuong éan,

GAA c6 ham luong thap cuia glycan phirc hop c6 galactoza & dau tan cung.
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C6 thé str dung cac dong t& bao CHO nay d san xudt thGAA va hop phin tThGAA
bang cach nudi ciy dong t& bao CHO va thu hdi hop phin nay tir mdi trudng nudi ciy té bao

CHO.

Axit a-glucosidaza tai t6 hop & ngudi, hodc mubi dugc dung cua ching, co thé duoc
tao ché phim theo céac quy trinh thong thuong dudi dang dugc pham thich hop dé dung cho
ngudi. Vi dy, theo phuong 4n wu tién, hop phin dé dung trong tinh mach la dung dich trong
chit dém trong nudc dang trwong tiét trung. Khi can, hop phan ciing c6 thé bao gdm chét
lam hoa tan va chit gy té cuc bd dé 1am gidm dau & vi tri tiém. Nhin chung, cac thanh phan
duoc cung cép riéng ré hodc duoc tron cling nhau & dang liéu don vi, vi du, dudi dang bot
duoc lam déng lanh kho hodc chét ¢6 khong chira nudce trong vét chira kin Khit chang han
nhu ampun hodc tii xac dinh luong hoat chét. Khi hop phan duoc dung bing céach truyeén,
n6 cé thé duoc lam phén tan bang chai truyén c6 chira nude, nudc mudi hodc dextroza/nudce
loai dung cho duogc pham tiét tring. Khi hop phan dugc dung bang cach tiém, ampun cua
nuéce tiét trang dé tiém hodc nudce mudi c6 thé duge cung cip sao cho céc thanh phin co thé

duoc tron trude khi st dung.

Axit a-glucosidaza tai t6 hop & nguoi (hodc hop phan hoic thubc c6 chira axit a-
glucosidaza tai t6 hop & ngudi) duge dung theo duong dung thich hop. Theo mot phuong
an, axit a-glucosidaza tai td hop & nguoi duge dung trong tinh mach. Theo cac phuong an
khac, axit a-glucosidaza tai t6 hop o nguoi duge dung bang dung tryc tiép cho md dich,
chéng han nhu cho co tim hodc co xwong (Vi dy, trong o), hoac hé than kinh (vi du, tiém
tryc tiép vao ndo; trong néo that; ndi tiy mac). C6 thé st dung hon mot duong dung mdt

cach dong thoi, néu mudn.

Axit a-glucosidaza tai t6 hop & ngudi (hodc hop phan hodc thudc ¢o chia axit a-
glucosidaza tai tb hop & nguoi) dugc dung & luong hitu hi¢u a8 didu tri (v du, lwong lidu
ding ma, khi duoc dimg & cac khoang thoi gian déu dan, di dé didu tri bénh, chang han nhu
béng cach 1am cai thién céc triéu chimg c6 lién quan dén bénh, ngan ngtra hodc lam cham sy
khai phat bénh, va/hodc lam giam bat muc dd nghiém trong hoac tAn sudt cta cac triéu
chimg bénh). Ham lwong ma s& hiru hiéu dé diéu tri trong viéc diéu tri ctia bénh s& phu
thudc vao ban chét va pham vi anh huéng cta bénh, va co thé duoc xac dinh b?mg cac k¥

thuét 1am sang tiéu chuén. Ngoai ra, cac thir nghiém in vitro hoac in vivo c6 thé tuy y duoc
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diing dé gitp xdc dinh gi6i han liu lugng tdi wu. Liéu luong chinh xac dé str dung con phu
thudc vao dudng dung, va dd nghiém trong clia bénh, va phai dugc quyét dinh theo dnh gia
ciia ngudi thye hanh va truong hgp cua mdi bénh nhén. Lidu hitu hiéu co thé dugc ngoai
suy tir duong cong dap Gng liéu lugng co ngudn gdc tir hé thir nghiém in vitro hodc hé thir
nghiém mau dong vat. Theo it nhét mot phuong an, axit a-glucosidaza tai t6 hop & nguoi
duoc ding bang cich truyén trong tinh mach & lidu lwong nam trong khoang tir khoang 5
mg/kg dén khodng 30 mg/kg, thudng 1a trong khoang tr khoang 5 mg/kg dén khoang 20
mg/kg. Theo it nhét mot phuong 4n, axit a-glucosidaza tai td hop & ngudi duoc dung bing
cach truyén trong tinh mach & lidu lwong bang khoang 5 mg/kg, khoang 10 mg/kg. khoang
15 mg/kg hodc khoang 20 mg/kg. Theo it nhét mot phuong én, axit a-glucosidaza tai t6 hop
¢ nguoi duge dung bang cach truyén trong tinh mach & lidu lwgng bang khoang 20 mg/kg.
Liéu hitu hiéu déi v6i c4 thé cu thé co thé dugc thay d6i (Vi du, ting hoac giam) theo thoi
gian, tuy thudc vao nhu cAu ctia cé4 thé. Vi dy, trong thoi gian méc bénh hodc cing thang vé
thé chat, hodc néu khang thé khang axit o-glucosidaza bit diu c6 mit hoidc ting 1én, hodc

néu céc triéu ching bénh tré nén xau hon, c6 thé lam ting ham luong.

Luong hitu hiéu dé diéu tri cua axit a-glucosidaza tai td hop ¢ ngudi (hoac hop phan
hodic thudc co chira axit a-glucosidaza tdi t6 hop & ngudi) duge ding & cac khodng thoi gian
déu din, tuy thudc vao ban chit va pham vi tac dung cta bénh, va tuy thudc vao co sé thuc
hién. Viéc dung & "khoang thoi gian déu d3n," nhu duge ding trong ban mo ta nay, dung aé
chi viéc lwong hitu hiéu dé diéu tri dugc dung dinh ky (phan biét vdi lidu lwong dung mot
lan). Khodng thdi gian co6 thé dwoc x4c dinh bang cic k¥ thuét lam sang tiu chuén. Theo
phuong an dugc uu tién, axit a-glucosidaza tai t6 hop & nguoi duoc dung hang thang, hai
thang mot 14n; hang tuan; hai 14n mdi tudn; hodc hiang ngay. Khoang thoi gian dung d6i vai
ca thé cu thé khong can phai 1a khoang thoi gian cb dinh, ma co thé thay ddi theo thoi gian,
tuy thudc vao nhu cAu ctia c4 thé. Vi duy, trong thoi gian méc bénh hodc cing thing vé thé
chit, néu khang thé khang axit a-glucosidaza ti td hop & nguoi bat ddu c6 mit hodc tang
1én, hodc néu céc triéu ching bénh tré nén x4u hon, c6 thé giam khoang thoi gian gifra cac
liéu luong. Theo mot s6 phwong 4n, luong hitu hi¢u dé didu tri bang 5, 10, 20, 50, 100, hodc
200 mg enzym/kg khéi lugng co thé dugc dung hai 14n mot tuan, hang tudn hodc cach mot

tudn dimg mot lan v6i hodc khong véi chat di kém.
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C6 thé didu ché axit a-glucosidaza tai tb hop & ngudi theo sang ché dé si dung lan
sau, chang han nhu trong lo hodc 6ng tiém lidu luong don vi, hodc trong chai hoac tai dé
dung trong tinh mach. Cac bd kit ¢6 chira axit oa-glucosidaza tai t6 hop & ngudi, cling nhu 12
céc ta dugc tuy v hodc cac thanh phﬁn c6 hoat tinh khac, ching han nhu chét di kém hoic
cac thude khac, c6 thé duoc bao boc trong nguyén liéu dong goéi va kém theo huéng dan dé
hoan nguyén, pha lodng hodc dung liéu luong dé diéu tri cho dbi twong cin diéu tri, chang

han nhu bénh nhan méc bénh Pompe.

Theo it nhAt mot phuwong 4n, miglustat va axit a-glucosidaza tai t6 hop & ngudi duge
ding déng thoi. Theo it nhit mdt phuong 4an, miglustat va axit o-glucosidaza tai t6 hop &
nguoi duge dung tuan tw. Theo it nhat mot phuong 4n, ding miglustat trude khi dung axit o-
glucosidaza tai t6 hop & nguoi. Theo it nhit mot phwong 4n, miglustat dugc dung it hon ba
gio trude khi dung axit o-glucosidaza tai tb6 hop & nguoi. Theo it nhit mot phuong an,
miglustat duge dung khoang hai gio trude khi dung axit a-glucosidaza tai t6 hop & nguoi.
Theo it nhdt mot phuong 4n, miglustat dugc ding it hon hai gio trude khi dung axit o-
glucosidaza tai t6 hop & ngudi. Theo it nhét mot phuong 4n, miglustat duoc dung khoang
1,5 gio trude khi dung axit a-glucosidaza tai t6 hop & ngudi. Theo it nhat mot phuong an,
miglustat dugc dung khodng mt gio trude khi dung axit a-glucosidaza tai t6 hop & ngudi.
Theo it nhat mdt phuong 4n, miglustat duge dung trong khoang tr khoang 50 phat dén
khoang 70 phut truéc khi ding axit a-glucosidaza tai t0 hop ¢ ngudi. Theo it nhét mot
phuong an, miglustat dugc ding trong khoang tir khoang 55 phut dén khoang 65 phut trudc
khi dung axit a-glucosidaza tai t6 hop & nguoi. Theo it nhit mot phwong 4n, miglustat duoc
dung khodng 30 phit trudc khi dung axit a-glucosidaza tai t6 hop & ngudi. Theo it nhit mot
phuong 4n, miglustat dugc dung trong khoang tir khoang 25 phut dén khoang 35 phut trude
khi dung axit a-glucosidaza tai t6 hop & ngudi. Theo it nhét mot phwong an, miglustat duoc
dung trong khoang tir khoang 27 phut dén khoang 33 phiit trude khi dung axit a-glucosidaza
tai t hop & nguoi.

Theo it nhit mot phwong én, miglustat dugc dung ddng thoi véi viée dung axit o-
glucosidaza tai t6 hop & nguoi. Theo it nhit mot phuong an, miglustat dugc dung trong
khoang 20 phit trude hodc sau khi dung axit o-glucosidaza tai td hop & nguoi. Theo it nhét

mdt phuong 4n, miglustat dugc dung trong khoang 15 phiit trude hodc sau khi dung axit a-
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glucosidaza tai t6 hop & nguoi. Theo it nhit mot phuong an, miglustat dugc dung trong
khoang 10 phut trude hodc sau khi dung axit a-glucosidaza tai t6 hop & nguoi. Theo it nhit
mdt phuong 4n, miglustat dugc dung trong khoang 5 phut trude hodc sau khi dung axit a-

glucosidaza tai to hop & nguoi.

Theo it nhAt mot phuong 4n, miglustat duge dung sau Khi dung axit a-glucosidaza tai
t6 hop & ngudi. Theo it nhit mot phuong 4n, miglustat dugc dung 1én dén 2 gid sau khi
dung axit a-glucosidaza tai t6 hop & nguoi. Theo it nhéit moét phuong an, miglustat duge
ding khoang 30 phtt sau khi ding axit a-glucosidaza t4i t6 hop & nguoi. Theo it nhit mot
phwong 4n, miglustat duge dung khodng mot gio sau khi dung axit a-glucosidaza tai t6 hop
& nguoi. Theo it nhat mot phwong an, miglustat dugc dung khodng 1,5 gio sau khi dung axit
a-glucosidaza tai t6 hop & ngudi. Theo it nhét mot phuong an, miglustat dugc dung khoang

2 gio sau khi dung axit a-glucosidaza tai t6 hop & nguoi.

Khia canh khac cia sang ché d& xudt bo kit dé tri liéu két hop bénh Pompe & bénh
nhan can chung. Bo kit ndy bao gbém dang lidu luong dugc dung chira miglustat, dang liéu
luong duge dung chia axit a-glucosidaza tai tb hop & ngudi nhu dugce xac dinh trong ban
md ta nay, va huéng dan st dung dang lidu lwong dugc dyung chira miglustat va dang lidu
luong dugc dung chira axit a-glucosidaza tai tb hgp cho bénh nhan can ching. Theo it nhét
mot phuong an, dang lidu luong duge dung chira miglustat la dang liéu lugng dung qua
dudng miéng nhu duge mo ta trong bdn mo ta nay, bao gb6m nhung khong gidi han ¢ vién
nén hodc vién nang. Theo it nhét mot phwong 4n, dang liéu luong duge dung chira axit o-
glucosidaza tai td hop & ngudi 1a dung dich vo trung thich hop dé tiém nhu dugc mo ta
trong ban mo ta nay. Theo it nh4t mot phuong an, hudng dan str dung dang lidu lwgng bao
gdm hudng dan st dung qua dudng miéng dang lidu luong duge dung chira miglustat trudce
khi dung dang lidu luong duoc dung chira axit a-glucosidaza tai td hop & nguoi bang cach

truyén trong tinh mach, nhu dugc md ta trong ban mo ta nay.

Khéng bi rang budc boi 1y thuyét, tin ring miglustat ¢6 vai tro lam chit di kém c6
duoc tinh ddi v6i axit a-glucosidaza tai t6 hop & ngudi ATB200 va lién két v6i vi tri hoat
tinh ctia n6. Do d6, nhu ¢6 thé thdy trén Hinh 1, d& phat hién ra rang miglustat [am giam ty
1& phan trim cua protein ATB200 khong cudn gap va lam dn dinh cdu hinh hoat tinh cua

ATB200, ngin ngua sy bién tinh va su bat hoat khong thé phuc hdi ¢ do pH trung tinh cua
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hayét tuong va cho phép no6 c6 didu kién trong hé tudn hoan du lau dé dén va duoc hap thy
bdi cac mo. Tuy nhién, su lién két clia miglustat véi vi trf hoat tinh ctia ATB200 cling ¢6 thé
dan dén sy tc ché hoat tinh enzym ctia ATB200 béng cach ngan chan co chit tu nhién,
glycogen, tiép can dén vi tri hoat tinh. Tin rang khi ding miglustat va axit o-glucosidaza tai
t6 hop & nguoi cho bénh nhan trong diéu kién dugc md ta trong ban mo ta nay, ndng do cia
miglustat va ATB200 trong huyét tuong va md la ndéng d sao cho ATB200 duoc 1am on
dinh dén khi né dugc hép thu vao mé va dugc hudng dich dén lysosom, nhung, vi su thanh
thai miglustat nhanh, sy thily phan glycogen bang ATB200 trong cac lysosom khong bi tre
ché qua murc boi sy co mat ciia miglustat, va enzym van giit dugc hoat tinh du dé hitu dung
vé mit diéu tri.

C6 thé két hop tit ca cac phuong an dugc mo ta & trén. Didu nay bao gom trong cac

phuong an cu thé lién quan dén:

ban chét ctia chit di kém c6 dugc tinh, vi du miglustat; va vi tri hoat tinh ma né ddc
hiéu véi,

lidu lugng, duong dung cua chat di kém co duoc tinh (miglustat) va loai dugc pham

bao gdm ban chat ctia chat mang va viéc sir dung cac hop phan c¢é trén thi truong;

ban chét cta thudc, vi du san phém thubc protein tri liéu, ma co thé 1a ddi tac cua
protein ndi sinh ma su biéu hién ctia chung duoc lam giam hodc khong co ¢ dbi twong, axit
a-glucosidaza tai t6 hop & ngudi thich hop, vi du axit a-glucosidaza tai t6 hop o ngudi duoc
biéu hién & té bio trimg chudt ddng Trung Quéc (CHO) va chtra ham lugng tang clia don vi
N-glycan mang mot hodc nhidu gbc manoza-6-phosphat khi so v6i ham luong cua don vi N-
glycan mang mdt hodc nhiéu gdc manoza-6-phosphat cla alglucosidaza alfa; va thich hgp 1a
¢6 trinh ty axit amin nhu dwge néu trong SEQ ID NO: 1, SEQ ID NO: 2 (hodc nhu dugc méa
hoa bai SEQ ID NO: 2), SEQ ID NO: 3, SEQ ID NO: 4 hodc SEQ ID NO: 5;

s& lugng va loai don vi N-glycan trén axit a-glucosidaza tai to hop & nguoi, vi du N-
axetylglucosamin, galactoza, axit sialic hodc N-glycan phtc hop hop duge tao thanh tir su
két hop cua ching) duogc gin vao axit a-glucosidaza tai t6 hop & nguoi;

mttc dd phosphoryl héa cua don vi manoza trén axit a-glucosidaza tai t6 hop & ngudi

dé tao thanh manoza-6-phosphat va/hodc bis-manoza-6-phosphat;
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lidu luong va duong dung (vi du dung trong tinh mach, dac biét la truyén trong tinh
mach, hodc dung truc tiép dén mo dich) ctia enzym thay thé (axit a-glucosidaza tai t6 hop &
nguoi) va loai ché pham bao gdm chit mang va luong hitu higu dé diéu tri;

khodng thdi gian cach nhau cia lidu lugng ciia chét di kem c6 dugc tinh (miglustat)
va axit a-glucosidaza tai t6 hop & nguoi;

ban chit ciia d4p tmg tri lidu va két qua cua tri liéu két hop (vi du két qua duoc ting
cudng khi so vai tac dung cua mdi tri liéu tién hanh mot cach riéng 1€);

thoi gian st dung tri Li¢u két hop, vi du dung ddng thoi miglustat va axit o-
glucosidaza tai t6 hop & ngudi hodc dung tuén tu, vi du trong d6 miglustat duoc dung trude
axit a-glucosidaza tai td hop & ngudi hodc sau axit a-glucosidaza tai t6 hop & nguoi hoic
trong khoang thoi gian nhét dinh trudc hodc sau khi dung axit a-glucosidaza tai t6 hop &
ngudi; va

ban chat ctia bénh nhan duoc didu tri (vi du dong vat c6 v chang han nhu ngudi) va
tinh trang bénh ma ca thé méc (vi du su thiéu hut enzym).

C6 thé két hop phuong 4n bat ky trong s6 cac phuong 4n trong danh sich ¢ trén voi
mot hodc nhidu phuwong an khac trong danh sach.
Vi du thuce hién sang ché

Céc diu hiéu khéc cua sang ché tré nén rd rang tr cac vi du khong lam gidi han sang
ché sau ddy ma minh hoa, béng cach ldy vi dy, cac nguyén tic clia sang ché.

Vi du 1: Cac han ché ciia san phém rhGAA Myozyme® va thGAA Lumizyme® hién co

Pé dénh gia kha ning ctia thGAA trong Myozyme® va Lumizyme®, cac phuong
phéap diéu tri duy nhit duoc phé chuén hién nay cho bénh Pompe, cac hop phan thGAA nay
dugctruyén vio cot CIMPR (ma lién két v6i thGAA c6 nhém M6P) va sau d6 rira giai bang
gradien M6 tu do. Thu lay cac phan doan trong dia 96 giéng va thir nghiém hoat tinh GAA
bang co chat 4MU- o -glucoza. X4c dinh cac lugng twong d6i cia thGAA da duoc lién két

va chua duoc lién két dua trén hoat tinh GAA va béo cao duéi dang phan clia enzym tong.

Céc Hinh 2A-B mé ta cic van dé c6 lién quan dén ERT thong thuong (Myozyme®
va Lumizyme®): 73% rhGAA trong Myozyme® (Hinh 2B) va 78% rhGAA trong
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Lumizyme® (Hinh 2A) khong lién két vgi CIMPR, xem céc dinh ngoai cung bén trai & moi
hinh v&. Chi c6 27% thGAA trong Myozyme® va 22% rhGAA trong Lumizyme® co6 chira
M6P c6 thé c6 ich dé huéng né dén dich CIMPR trén céc té bao co.

Lidu hiéu qua ciia Myozyme® va Lumizyme® tuong tmg voi luong rhGAA chtra
M6P ma huéng dich CIMPR trén t& bao co. Tuy nhién, hiu hét thGAA trong hai san pham
thong thudong nay khong hudng dich thu thé CIMPR trén té bao co dich. Viéc sir dung
thGAA théng thudng, trong dé hiu hét thGAA khong duge huéng dich dén t€ bao co, lim
tang nguy co phan tng di tng hodc su kich thich tinh mién dich dbi vi thGAA khong duoc

hudng dich.

Vi du 2: Diéu ché té bao CHO san xuat thGAA ATB200 c6 ham luong cao cua N-glycan c6
mang mono-M6P hodc bis-M6P.

Chuyén nap céc té bao CHO bing ADN biéu hién thGAA sau d6 chon lgc cac thé
bién nap san xuit thGAA. Ciu trac ADN dé bién nap t& bao CHO v&i ADN ma hoa cho
thGAA duoc thé hién trén Hinh 3. Chuyén nap cac té bio CHO bing ADN biéu hién
rthGAA sau do6 chon loc cac thé bién nap san xuét thGAA.

Sau khi chuyén nap, cac té bao DG44 CHO (DHFR-) c6 chia gen GAA dugc tich
hop 6n dinh duge chon loc bang moi truong thiéu hut hypoxanthin/tymidin (-HT). Khuéch
dai

su biéu hién GAA trong céc té bao nay bang cach xtt Iy bang methotrexat (MTX, 500
nM). Tap hop t& bao ma biéu hién lugng GAA cao dugc nhén dang béng thir nghi¢m hoat
tinh enzym GAA va dugc su dung dé thiét 1ap cac dong riéng 1€ sin xuét hGAA. Tao ra
cac dong vo tinh riéng 1€ trén dia moi trudong ban ran, lya chon bang hé ClonePix, va
chuyén dén dia c6 24 giéng sau. Thir nghiém cac dong v6 tinh riéng re vé hoat tinh enzym
GAA dé nhan dién cac dong vo tinh biéu hién mitc cao GAA. Cac moi trudng co diéu kién
dé xac dinh hoat tinh GAA s dung co chét a-glucosidaza 4-MU-a-glucopyranosit. Cac
dong v6 tinh san xuAt mic GAA cao hon nhu dugce xac dinh boi thir nghiém enzym GAA
dugc danh gia tiép vé kha nang sbng sot, kha ndng sinh truéng, hiéu sudt GAA, cau trac N-
glycan va su biéu hién 6n dinh protein. Phan lép cac dong té bao CHO, bao gébm dong té

bio CHO GA-ATB-200, biéu hién ThGAA cé cac mono-M6P N-glycan hoac bis-M6P N-
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glycan dugc tang cuong bang cach st dung quy trinh nay.

Vi du 3: Bit gift va Tinh ché thGAA ATB200

San xuét nhidu mé thGAA theo sang ché trong binh lic va trong thiét bi phan tng
sinh hoc tmyén dich sir dung dong t8 bao CHO GA-ATB-200 va xac dinh su lién két
CIMPR. Thu thé CIMPR tuong tu lién két (~70%) véi nd dugc thé hién trén Hinh 4B va
Hinh 5A duoc quan sat vé thGAA ATB200 dugc tinh ché tir cdc mé san xuit khac nhau cho
thdy rang thGAA ATB200 c6 thé duogc san xuit mot cich nhét quan. Nhu dugc thé hién
trén Hinh 2A, Hinh 2B, Hinh 4A va Hinh 4B, rhGAA Myozyme® va thGAA Lumizyme®
thé hién lién két CIMPR it dang ké hon so v6i thGAA ATB200.

Vidu 4: So Sanh Phan Tich ATB200 v6i Lumizyme®

St dung sic ky léng trao ddi anion yéu ("WAX") dé phan doan rhGAA ATB200
theo phosphat & dau tan cung. Tao ra bién dang rira giai bang cach rira giai ERT bang luong
mudi tang din. Theo ddi bién dang niy bang UV (A280nm). thGAA ATB200 thu dugc tu
té bao CHO va duoc tinh ché. Lumizyme® thu duoc tir ngudn thwong mai. Lumizyme® thé
hién dinh cao & bén trai bién dang rira gidi ctia n6. thGAA ATB200 thé hign bon dinh chiém
wru thé rira giai & bén phai ciia Lumizyme® (Hinh 6). Diéu nay xac nhén rang thGAA
ATB200 dugc phosphoryl hoa dén mitc do 1on hon so v6i Lumizyme® vi su danh gia nay

1a bang dién tich dau tan hon 1a &i luc CIMPR.

Vi du 5: Xac dinh dic diém oligosacarit cia thGAA ATB200

Panh gia glycan thGAA ATB200 di duoc tinh ché va glycan Lumizyme® bing
MALDI-TOF dé xac dinh céc cdu triic glycan riéng ré dugc tim thiy trén mdi ERT (Hinh
7). Phat hién thiy cac mau ATB200 co6 chira lugng N-glycan loai manoza cao khong duoc
phosphoryl hoa thAp hon so v6i Lumizyme®. Ham lugng M6P glycan trong ATB200 cao
hon so véi trong Lumizyme®, huéng dich hGAA ATB200 dén cac té bao co mot cach hitu
hiéu hon. Ty 1€ phan trim cao cla cAu triic mono-phosphoryl hoa va bis-phosphoryl hoa
duoc xac dinh béi MALDI la phu hop véi bién dang CIMPR, bién dang nay minh hoa su
lien két cao hon mot cach dang ké ctia ATB200 véi thy thé CIMPR. Phan tich N-glycan
thong qua phép do khdi pho MALDI-TOF xéc nhén ring trung binh mdi phan tor ATB200
chira it nhit mét cAu tric bis-M6P N-glycan tw nhién. Ham luong bis-M6P N-glycan cao
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hon trén thGAA ATB200 tuwong quan truc tiép véi viéc lién két 4i luc cao v&i CIMPR trong
thtr nghiém lién két dia thu thé M6P (KD khoéng 2-4 nM) Hinh 9A.

rthGAA ATB200 ciling dugc phan tich vé cac bién dang N-glycan ddc hiéu vi tri bang
cach st dung hai k¥ thuit phan tich LC-MS/MS khéc nhau. Trong phéan tich thi nhit,
protein bi bién tinh, bi khir, alkyl héa va phan gidi true6e khi phan tich LC-MS/MS. Trong
qua trinh bién tinh va khir protein, 200 pg mau protein, 5 pl tris-HCI 1 mol/l (ndng d6 cudi
cung 50mM), 75 ul guanidin HCI 8 mol/l (ndng dd cudi cing 6 M), 1 ul EDTA 0,5 mol/l
(ndng do cudi cing 5 mM), 2 pl DTT 1 mol/l (ndng dd cudi cing 20 mM) va nude Milli-
Q® duoc bo sung vao éng 1,5 ml dé tao nén tong thé tich béng 100 pl. Trén mau va i &
nhiét do 56°C trong thoi gian 30 phut trong bé khé. Trong qué trinh alkyl héa, tron mau
protein da bi bién tinh va d4 khit véi 5 pl iodoaxetamit 1 mol/l (IAM, ndng d6 cudi cung 50
mM), sau d6 4 & nhiét d6 ndm trong khoang tlr 10 dén 30°C trong toi trong thoi gian 30
phut. Sau khi alkyl hoa, bd sung 400 pl axeton da lam lanh trudce vao mau va lam dong lanh
hén hop & nhiét do lam lanh -80°C trong thoi gian 4 gio. Sau do ly tim mau trong thoi gian
5 phat o tbe do 13000 vong/phit & nhigt do 4°C va loai bo dich ndi be mit. B sung 400 pl
axeton di 1am lanh trudc vao cac vién, ma sau d6 dugc ly tim trong thoi gian 5 phut 6 tbe
o 13000 vong/phit & nhiét do 4°C va loai b6 dich ndi bé mit. Sau d6 mau duge lam kho
trong khong khi trén nudce da trong t6i dé loai bo phan axeton con lai. B6 sung 40 pl uré M
va 160 ul NH,;HCO;3 100 mM vao mau dé hoa tan protein. Trong qua trinh phén giai bang
trypsin, sau do bd sung 50 pg protein vao dém phan giai trypsin dén thé tich cudi ciing bang
100 pl, va bd sung5 pl trypsin 0,5 mg/ml (ty 1& protein so v6i enzym bing 20/1 theo khéi
luong/khéi luong). Tron k§ dung dich nay va u qua dém (16 + 2 gio) ¢ nhi¢t do 37°C. B
sung 2,5 ul TFA 20% (ndng do cudi clng 0,5%) dé lam dimg phan &mg. Sau d6 phan tich
mau bing cach str dung Khédi Phd Ké Thermo Scientific Orbitrap Velos Pro' ™.

Trong phan tich LC-MS/MS thtr hai, mau ATB200 dugc diéu ché theo quy trinh bién
tinh, khir, alkyl héa va phan giai twong ty, ngoai trir viéc sir dung axit iodoaxetic (IAA) lam
chat phan g alkyl hoa thay cho IAM, va sau d6 dugc phan tich bing cach sir dung Khdi

Phd K& Thermo Scientific Orbitrap Fusion Lumos Tribid™.

Trong phan tich LC-MS/MS thtt ba, mau ATB200 dugc diéu ché theo quy trinh bién
tinh, khtr, alkyl hda va phan giai bang cach st dung iodoaxetamit (IAM) lam chét phan tmg
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alkyl hoa tuong tu, va sau d6 dugc phén tich bang cach st dung Khdi Phé Ké Thermo

Scientific Orbitrap Fusion.

Cac két qua ciia phan tich thir nhat va thtt hai dwoc thé hién trén céc hinh v& tr Hinh
8B dén Hinh 8H va két qua ctia phan tich thir ba dugc thé hién trén Hinh 8A. Trén cac hinh
V& tir Hinh 8B dén Hinh 8H, két qua cia phan tich thir nhét dugc thé hién bang cdt bén trai
(mau x4m dam) va két qua cita phan tich thir hai duoc thé hién bang cgt bén phai (mau xam
nhat). Trén cac hinh v& tir Hinh 8B dén Hinh 8H, danh phép ky hiéu dé thé hién glycan la
theo tai liéu Varki, A., Cummings, R.D., Esko 1.D., et al,, Essentials of Glycobiology, tai
ban lan thit 2 (2009). Trén céac hinh v& tir Hinh 8A dén Hinh 8H, vi tri glycosyl héa dugc
néu tuong quan véi SEQ ID NO: 5: N84, N177, N334, N414, N596, N826 va N869. Déi vai
trinh tw axit amin chiéu dai ddy da ciia SEQ ID NO: 1, cac vi tri glycosyl hoa tiém ning

nim & céc vi tri sau day: N140, N233, N390, N470, N652, N882 va N925.

Nhu c6 thé thdy trén cac hinh v& tir Hinh 8B dén Hinh 8H, hai phan tich thtr nhat
cung cap két qua twong tw, mic du c6 mot s& bién dbi gifra cac két qua. Su bién dbi nay co
thé 1a do mot sb yéu td, bao gém thiét bi duoc sir dung va tinh chét tron ven cia phén tich
N-glycan. Vi du, néu mot sd loai glycan dugc phosphoryl hoa khong dugc nhan dang
va/hodc khong duge dinh luong, thi téng s6 glycan duge phosphoryl héa c6 thé dugc thé
hién dudi muc, va ty 1€ phan trim ctia thGAA c6 mang glycan dugc phosphoryl hoa tai vi
tri @6 ¢ thé duoc thé hién duéi mirc. Vi du khac 1a, néu mot s6 loai glycan khdng dugc
phosphoryl héa khong dugc nhén dang va/hodc khong dugc dinh luong, thi téng s6 glycan
khong duge phosphoryl hoa ¢6 thé dugc thé hién dudi mie, va ty 18 phin tram ctia rhGAA

c6 mang glycan dugc phosphoryl hoa tai vi tri d6 c6 thé duoc thé hién qua muc.

Hinh 8A thé hién do chiém giff vi tri N-glycosyl hoa ciia ATB200. Nhu ¢6 thé thay
trén Hinh 8A, céac vi tri N-glycosyl hoa thir nhét, thi hai, thit ba, thi tu, tha ndm va thir sau
hau hét bi chiém giit, véi xap xi 90% va 1én dén khoang 100% enzym ATB200 c6 glycan
duoc phat hién tai mdi vi tri tiém ning. Tuy nhién, vi tri N-glycosyl hoa tiém nang thi bay

dugc glycosyl hoa khoang mét nira thoi gian.

Hinh $B thé hién bién dang N-glycosyl hoa tai vi tri thit nhét, N84. Nhw ¢6 thé thay
trén Hinh 8B, loai glycan chinh 1a bis-M6P glycan. Ca phan tich th nhat va phan tich tha
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hai déu phat hién trén 75% ATB200 c6 bis-M6P glycan tai vi trf thir nhét.

Hinh 8C thé hién bién dang N-glycosyl héa tai vi tri thir hai, N177. Nhu c6 thé thiy
trén Hinh 8C, loai glycan chinh 1& mono-M6P glycan va glycan manoza cao khong dugc
phosphoryl hoa. Ca phén tich thir nhét va phén tich thi hai déu phat hién trén 40% ATB200

c6 mono-M6P glycan tai vi tri thir hai.

Hinh 8D thé hién bién dang N-glycosyl héa tai vi tr thir ba, N334. Nhu c6 thé thay
trén Hinh 8D, loai glycan chinh 1a glycan manoza cao khong duoc phosphoryl hoa, glycan
phitc hop ¢6 hai nhanh, ba nhanh, va bén nhanh, va glycan lai. Ca phan tich thir nhit va

phén tich thtr hai déu phat hién trén 20% ATB200 c6 gbc axit sialic tai vi tri thir ba.

Hinh SE thé hién bién dang N-glycosyl héa tai vi tri thir tu, N414. Nhu c6 thé thiy
trén Hinh 8E, loai glycan chinh 1 bis-M6P va mono-M6P glycan. Ca phan tich thr nhat va
phén tich thtr hai déu phat hién trén 40% ATB200 c6 bis-M6P glycan tai vi tri tha tu. Ca
phéan tich th nhat va phan tich thtt hai con phat hién trén 25% ATB200 c6 mono-M6P

glycan tai vi tri thir tu.

Hinh 8F thé hién bién dang N-glycosyl hoa tai vi tri thit ndm, N596. Nhu co thé thay
trén Hinh 8F, loai glycan chinh 13 glycan phirc hop c6 hai nhanh duoc fucosyl hoa. Ca phan
tich thr nht va phan tich thir hai déu phat hién trén 70% ATB200 c6 g axit sialic tai vi tri

thir nam.

Hinh 8G thé hién bién dang N-glycosyl héa tai vi tri thir séu, N826. Nhu c6 thé thiy
trén Hinh 8G, loai glycan chinh 1a glycan phirc hop c¢6 hai nhanh, ba nhanh, va bon nhéanh.
Ca phan tich thit nht va phan tich thir hai déu phat hién trén 80% ATB200 ¢6 gbc axit sialic

tai vi tri thir sau.

Hinh 8H thé hién tom tit ctia sy phosphoryl hoa tai mdi vi tri trong sdu vi tri N-
glycosyl hoa tidm nang dau tién. Nhu co thé thdy trén Hinh 8H, ca phén tich thi nhét va
phan tich thir hai déu phat hién mirc do phosphoryl hda cao tai cac vi tri thir nhét, thir hai va
thr tw. Ca hai phén tich phat hién trén 80% ATB200 dugc mono- hodc di-phosphoryl hoa
tai vi tri thir nhét, trén 40% ATB200 duoc mono-phosphoryl hoa tai vi tri th hai, va trén

80% ATB200 dugc mono- hodc di-phosphoryl héa tai vi tri thir tur.
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Vi du 6: Xac dinh dac diém 4i luc CIMPR cua ATB200

Ngoai viée ¢ ty 18 phan trim thGAA c6 thé lién két véi CIMPR cao hon, didu quan
trong 13 phai hiéu dugc dic tinh ciia tuong téc d6. Tién hanh xac dinh sy lién két thu thé
Lumizyme® va thGAA ATB200 bing cach st dung thir nghiém lién két dia CIMPR. Noi
mdt cach ngan gon, st dung cac dia dwgc phu CIMPR dé bt gitt GAA. Ap dung cac ndng
d6 khéc nhau ciia thGAA cho thu thé da dugc c6 dinh va rira thGAA khong duoc lién két.
Xac dinh Iwong thGAA con lai b%mg hoat tinh GAA. Nhu dugc thé hién trén Hinh 9A,
hGAA ATB200 lién két véi CIMPR tbt hon déng ké so v6i Lumizyme®.

Hinh 9B thé hién ham lwgng tuong ddi cua bis-M6P glycan trong Lumizyme®,
rhGAA théng thuong, va ATB200 theo sang ché. Dbi v4i Lumizyme®, trung binh chi c6
10% phén tir ¢6 glycan dwgc bis-phosphoryl hoa. Diéu nay trai voi ATB200, trong do6 trung
binh mdi phan tit thGAA cd it nhat mot glycan dugc bis-phosphoryl hoa.

Vi du 7: thGAA ATB200 duoc ndi tai hda hiéu qud hon bdi nguyén bao soi so voi

Lumizyme®

So sanh sy hap thy té bao twong ddi ctia hGAA ATB200 va Lumizyme® bing cach
st dung dong té bio nguyén bao s¢i binh thudng va dong té bao nguyén bao soi Pompe.
Cac so sanh bao gdbm 5-100 nM thGAA ATB200 theo sang ché vai 10-500 nM thGAA
Lumizyme® thong thuong. Sau khi  trong 16 gio, lam bAt hoat thGAA ngoai bang bazo
TRIS va ria cac té bao 3 1an bang PBS trudc khi thu hoach. Do GAA dugc noi tai hoa bang
cach thuy phan 4MU-a-Glucosit va duge minh hoa bing d6 thi twong quan vai téng protein

té bao va cac két qua thé hién trén cac Hinh 10A-B.

Ciing phat hién théy 1a thGAA ATB200 dugc hap thu mdt céch hi¢u qud vao té bao
(Hinh 10A va Hinh 10B), mdt cach tuong (g, cho théy ring thGAA ATB200 duoc hép thu
vao ca té bao nguyén bao s¢i binh thuong va té bao nguyén bao soi Pompe va no duoc hép
thu & méc do 16n hon so véi thGAA Lumizyme® thong thuong. thGAA ATB200 1am bao
hoa thy thé t& bao & ndng d6 khoang 20 nM, trong khi can khoang 250 nM Lumizyme®.
Hang s6 hiéu qué hép thu ( Khap thu) duge ngoai suy tr cac két qua nay la trong khoang tr 2
dén 3 1M dbi voi ATB200 va 56 nM déi véi Lumizyme® nhu duoc the hién trén Hinh 10C.
Céc két qua ndy goi ¥ ring thGAA ATB200 la bién phap didu tri duoc hudng dich tot doi
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véi bénh Pompe.

Vi du & Md hinh héa duge dong hoc (PK) quﬁn thé ddi véi ATB200 va miglustat

Dir liéu dugc dong hoc dbi voi axit a-glucosidaza (ATB200), bao gé)m thoi gian 1éy
mau, lich st dung liéu luong va ndng d6 axit a-glucosidaza trong huyét twong, duge thu
nhan tr chudt cdng, chudt nhit va khi ding ATB200 bang céch tiém trong tinh mach. D&
licu duoc dong hoc déi véi miglustat va duvoglustat trong huyét twong va mé duge thu lay
tir ngudi hodc tir chudt nhat.

M6 hinh héa va mé phong duoc thuc hién bang cach st dung Phocnix® NLME™
v1.3. Xay dung cac md hinh PK phéan ngan dé danh gia PK cua ATB200 trong huyét tuong.
Céc md hinh bao gom:

. MO ta mbi quan hé giita ndng d6 huyét twong va thoi gian;

. Xac dinh dic diém thanh phin bién thién gifra cdc dong vat va trong cung
dong vat ¢ cac tham $6 mo hinh; va

. Mb ta thanh phan bét dinh trong tinh trang hiéu biét vé cac thanh phan md
hinh thiét yéu.

M5 hinh anh huéng hén hop phi tuyén tinh (NLME) c6 dang:

Co—-C Do

(= 0

trong d6 C,;12 ndng 9 tai thoi diém thu gom th j (1) d6i v6i dong vat i, D; thé hién
lich sur dung lidu luong dbi véi dong vat i, 0; 1a vecto cua tham s6 PK d6i v6i dong vat i, va
£; 1 sai s6 ngAu nhién c6 lién quan dén nong d9 thit j dbi voi dong vt .

Sy bién thién giita céc d6i twong (BSV) ¢ cac tham s6 duge m6 hinh héa dudi dang
phan b log-chuén:

‘9m = QT'VH 1nﬁ (771'11)

(15 s1m) ~ MVN (0,82)

trong d6 Oyy, 12 gid tri tiéu biéu quan thé cho tham s6 PK tht n (vi du do thanh thai)

va 77;, 1a anh hudng gilia cac dong vat ngﬁu nhién 1én tham so tht n doi v6i dong vat i. Cac
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anh hudéng ngiu nhién (77y,...,1,,) thuong duge phan bd véi trung binh 0 va phuong sai wée

tinh o’ dugc bao gdm trong ma trin OMEGA (Q).

PK duoc gia dinh 1a khong phu thugc loai va dugc chia ty 1& theo phuong phap

Dedrick tdng quét hoa ma chia ty 18 bd trf theo dd 16n ciia khéi lugng co thé dong vat:
b
CL(p)i = a(p) B\Nl
d
Vi = ¢ BWi

trong d6 CL = ¢ thanh thai toan than, V = thé tich phan bo, BW = khéi lwong co
thé, p=ngoaivi,bvad= s6 mil twong quan sinh trudng, va a va ¢ = cac gia tri tiéu biéu cho
BW = 1. Trong trudong hop nay, co thé so sanh sb mil b va d v6i céc gia tri tong quéat hon
duoc chip nhan trong tai liéu (b=0,75 va d =1,0). Su dung BW danh nghia (0,025, 0,25 va
2,5 kg) trong cac phan tich.

Néng dd axit a-glucosidaza co s& dugc mo hinh hoa dudi dang Ceo 5o = Téc @6 téng
hov axit a-glucosidaza / CL va c6 thé duge ngoai suy ddi véi ngudi, vi Cey s 1a dac trung
Joai, khong phu thude vao ndng dd ATB200 va da biét & ngudi mic bénh Pompe. X4c dinh
md hinh co s& bing cach st dung Phoenix® FOCE-ELS, dé danh gia liéu mo hinh phan 1
hodc 2 ngan c6 phai 1a tt nhat dé khép di lidu. Cdc ngudn bién thién trong PK cua axit a-
glucosidaza ciing dugc khao sat bang mét va bang cach tim kiém tac dung cua cac tic dung

lién quan dén kiéu dai / kidu loai / liéu lugng khac nhau lén PK.

Péi véi ATB200, mé hinh hai ngin véi sw loai trir tuyén tinh biéu thi dac diém tuong
xung cac bién dang ndng do-thdi gian cua hoat tinh axit a-glucosidaza d6i voi tat ca cac
mc lidu lwong qua cac loai dong vat. M6 hinh nady bao gdém thanh phan tuong quan sinh
truong theo 1y thuyét giai thich cho su khéc biét vé& khoi luong co thé gifra cac loai dong vat
trén do thanh thai (CL) va thé tich phan b6 (Vc). PO phtt hop ciia m6 hinh cua md hinh PK
quén thé déi véi ATB200 duoc thé hién trén Hinh 11. Cac tham s6 PK quan thé cua

ATB200 trong cac nghién ciru khong 1am sang dugc thé hién trong Béng 1.



48895 56/177

56
Bang 1:
Gi4 Tri Tiéu Biéu P§ bién thién
Tham S6 PK (Sai sb chudn twong doi gira cac doi
(%)) twong (%)
Do thanh thai toan than 0,00957 x (BW/0,25)""®
21,0
(CL; l/gio) 5,1) (3,2
Thé fich trung thm ca sy | 00101 x (BW/0,25)"” ;
. 5,
phén bo (Ve; 1) “43) (1,7
Do thanh thai ngoai vi 0,000290 x (BW/O,ZS)O’78
Khong co
(CLy; 1/gi0) (43,2)
Thé tich ngoai vi cla sy 0,000653 x(BW/0,25)0’83
o Khong cé
phan b6 (V2; L) (35,6)
Tée d6 téng hop axit o- | Chudt nhit: 0,00401  (8,1)
glucosidaza ndi sinh Chudt cbng: 0,0203 (13,3) | Khong co
(SYNT; mg/gio) Khi: 0,00518 (16,9)

BW: khdi luong co thé

Bién dang ndng d6-thdi gian clia miglustat (200 mg) & bénh nhan mic bénh Pompe
dugc so sanh vdi bién dang né)ng do-thoi gian thu dugc sau khi dung duvoglustat ¢ cac tinh
nguyén vién khoe manh binh thuong (khoang lidu lwong: 50, 100, 250, 600, va 1000 mg).
Bién dang nong do6 trong huyét trong da chuan hoa lidu lugng theo thoi gian ctia miglustat
va duvoglustat duoc thé hién trén Hinh 12. Vi bién dang noéng do-thoi gian cua miglustat ¢
céc bénh nhan méc bénh Pompe tuong tu véi cac bién dang ndng do-thoi gian duge quan sat
théy sau khi dung lidu lugng duvoglustat & cac dbi twong khoe manh hon 24 gio, st dung
dit liéu PK thu gom dugc ddi véi duvoglustat & cac md ngoai vi 1am dai dien dé mo hinh
héa sy tiép xtic voi miglustat. St dung mo hinh hai ngdn c6 sy loai trur tuyén tinh dé xac

dinh dic diém bién dang ndng do-thoi gian cua duvoglustat & mo.
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D6 phu hop cua sy khdp ciia md hinh PK cua duvoglustat dugc thé hién trén Hinh

13A va Hinh 13B. Cac tham s6 PK mb hinh cubi cting cuia duvoglustat trong huyét twong va

md dugce thé hién trong Bang 2.

Bang 2:
. Gia Tri Tiéu Biéu

Tham So PK

(CV%)
Thé tich phan b (V; 1) 44,5 (7,41)
Do thanh thai toan than (CL; 1/gid) 9,44 (6,99)
Hing s6 toc d6 hap thu (K,; 1/gi0)) 1,10 (14,0
Thé tich phan b6 ngoai vi (V2; 1) 8,68 (19,39)
Do thanh thai ngdn trung tdm (CL2; 1/gi0) 0,205 (23,7)
Thé tich phan bé gifta cac ngan (VQ; 1) 61,8 (21,2)
Hing s6 toc do loai trir (Keo) 0,378 (11,1)
Thé tich phan bd gifta cac ngin trong ngén trung 3390
tam (VQ2; 1)
Do thanh thai ngdn ngoai vi (CL3; 1/gio) 88,0 (7,72)
D6 thanh thai gitta cac ngin biu kién (CLQ;

40,6 (10,6)

1/gio)

Thoi gian tré (gio)

0,176 (30,7)

Sai s6 chuan twong doi cua ngén trung tam

0,477 (6,56)

Sai s6 chudn twong doi cua ngan ngoai vi

0,368 (8,19)

CV: hé sb bién thién

Xay dung mo hinh PK quan thé cua miglustat dya trén lidu luong dung qua duong

miéng ¢ chudt da bi lam bét hoat (KO) Gaa. Céac tham s6 PK quén thé cua miglustat & chudt

KO Gaa duoc thé hién trong Bang 3. PO phu hop clia md hinh duoc thé hién trén Hinh 14.

M0 hinh nay co sai s6 cong gop thing du bang 0,475 ng/ml.
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Bang 3:

Tham S6 PK Gi4 Tri Tiéu Biéu (BSV%)
Hing sb tdc do hap thy (K, h™) 2,09 (4,56)

D6 thanh thai toan than (CL; ml/gio) 43,3 (9,61)

Thé tich phén b trung tam (V; ml) 4,55 (45,1)

Po thanh thai ngoai vi (CL4; ml/gio) 4,57 (32,1)

Thé tich phén bd ngoai vi (V2; ml) 19,6 (23,3)

BSV: d9 bién thién gifra cc dbi tugng

Vi du 9: Mo hinh hda cac tham s& duoc dong hoc (PK) axit a-glucosidaza tai td hop
(ATB200) ¢ ngudi

Str dung cac mo hinh dugc dong hoc (Vi du 8) ¢é tién hanh cidc mo phong va du
doan cac bién dang ndng do-thoi gian cia axit a-glucosidaza & nguoi méic bénh Pompe giai
doan mudn sau khi dung lidu lugng ATB200. Ham s6 twong quan sinh trudng cho phép két
nbi khéi lugng co thé véi do thanh thai va thé tich phan bd, va do d6 cho phép du doan cac
tham s6 PK & cac ddi tuong 1a nguoi tiéu bidu c6 khdi luong co thé bang 70 kg. Tuy chinh
md hinh nay bang cich bao gdm tbc do tong hop axit a-glucosidaza ndi sinh ¢ nguoi
(Umapathysivam K, Hopwood JJ, Meikle PJ. Determination of acid alpha-glucosidase
activity in blood spots as a diagnostic test for Pompe disease. Clin Chem. (2001) Aug;
47(8): 1378-83).

Liéu lugng IV bang 20 mg/kg don 1¢ ciia ATB200 ¢ nguoi sau khi truyén trong 4 gid
dwoc du dodn 13 din dén bién dang ndng do-thdi gian dugc thé hién trén Hinh 15. Cac tham
s6 PK & ngudi co khéi luong 70 kg tiéu bidu va cac tham sb tiép xuc thu duoc sau khi

truyén IV 20 mg/kg ATB200 trong 4 gio dugc thé hién trong Bang 4.
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Bang 4:
Tham s dugc dong hoc Gia tr1 du doan
Po thanh thai toan than (CL; 1/gio) 0,768
Thé tich phan bd trung tim (V; 1) 1,09

Dién tich dudi dudng cong, dugc ngoai suy dén vo cung (AUC b

v6 cing: Mg g10/1) .
Nong d6 16n nhét (Cygn s mg/1) 423
Thoi gian ma dat dugce nc“)ng do 1on nhét (Ti6n nnit; 10) 4
Thoi gian ban thai (Ty.; gio) 2,17

Do thanh thai toan than (CL) va thé tich phan bb (V) ctia ATB200 ¢ bénh nhan cé
khéi luong 70 kg tiéu bidu dugc du doan 1an luot 14 0,768 1/gid va 2,41 1.

Theo nhiin sdn phdm ddi voi Lumizyme® (alglucosidaza alfa), do thanh thai toan
than cua axit a-glucosidaza & Tuén 52 sau khi ding liéu lu’o’hg Lumizyme® lap lai & bénh
nhan mic bénh Pompe giai doan muon 1a 601 ml/gio (0,601 1/gio) va thoi gian ban thai cua
Lumizyme® 14 2,4 gi¢. Dya trén m6 hinh & trén, d6 thanh thai toan than ctia ATB200 ¢ cac
ddi twong trudng thanh méc bénh Pompe dugc mong doi 1a nhanh hon xap xi 28% so vé&i do
thanh thai dugc bao cao ddi voi Lumizyme®. Ngoai ra, AUC dugc du dodn ¢ nguoi sau khi
dung lidu luong 20 mg/kg ciia ATB200 dugc mong doi la thap hon khoang 25% (AUC; g
w6 cimg. 1822 mg-gitvl) so véi AUC dugc béo cdo sau khi dung lidu lwong 20 mg/kg

Lumizyme® (~2700 pg-gio/ml).

Vi du 10: Mo hinh tiép xtic-dap g dbi vé6i su giam glycogen

Chuot nhit da bi 1am bat hoat Gaa dugc dung axit a-glucosidaza (ATB200) trong
tinh mach & cac liéu lugng bang 5, 10 va 20 mg/kg, lidu luong qua dudng miéng ting dan

ctia miglustat (1, 3 va 10 mg/kg) ddng thoi véi lidu lwong trong tinh mach bang 5 hodc 10
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mg/kg cia ATB200 hoac lidu lugng qua dudng miéng ting dan ctia miglustat (1, 3, 5, 10,

20, va 30 mg/kg) dong thoi véi lidu lwong trong tinh mach bang 20 mg/kg cua ATB200. Po

ham luong glycogen nhu duge mé té trwde day (Khanna, R, Flanagan, JJ, Feng, J, Soska, R,
Frascella, M, Pellegrino, LJ et al. (2012). "The pharmacological chaperone AT2220

increases recombinant human acid o-glucosidase uptake and glycogen reduction in a mouse

model of Pompe disease. PLoS One 7(7): ¢40776). Tinh ty I¢ cua ham lugng glycogen dugce

quan sat thiy sau mdi didu trj tri liéu két hop v6éi ham luong glycogen duge quan sat thay

sau khi don tri liéu (ty 1¢ glycogen). Két qua dugc néu trong Bang 5.

Bang 5:
Diéu Tri Glycogen (jg/mg protein)
Pon tri lidu | Tri liéu Két hop
TiL¢
ATB200 | Miglustat | Nghi #1 Nehien | Nehien T '
iglusta ién cliru rung vi | (Trj liéu két h
¢ ciu#2 | ctu#3 (1t Hiew ket hop
(mg/kg) | (mg/kg) | Trungvi N) / Bon tr ligu)
Trung vi | Trung vi
M)
N) )
307 307
5 Khong co Khong c6 | Khong ¢ Khong c6
(N=7) (N=7)
259 259
10 Khong co Khong ¢6 | Khong co Khong co
(N=7) (N=T7)
157 195 181
20 Khoéng cé Khoéng co6 Khong cé
(N=7) (N=14) (N=21)
323 323
1 Khong c6 Khong co 1,05
(N=7) (N=7)
5
359 359
3 Khong ¢ Khong c6 1,17
(N=6) (N=6)
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Diéu Tri Glycogen (ng/mg protein)
Pon tri li€u Tri lidu Két hop
TiL¢
_ Nghién | Nghién . )
ATB200 | Miglustat | Nghién ctru #1 Trung vi | (Tri liéu két hop
ciu #2 ciu #3 S
(mg/kg) | (mgkg) | Trung vi (N) / Don tri ligu)
Trung vi | Trung vi
) :
(N) (N)
352 352
10 Khong co Khong co 1,15
(N=7) (N=T7)
273 273
1 Khong co Khong co 1,05
(N=T7) (N=T7)
252 252
10 3 Khong c6 Khong co 0.973
(N=7) (N=T7)
278 278
10 Khoéng ¢ Khong co 1,07
(N=7) (N=T)
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Piéu Tri Glycogen (pg/mg protein)
Pon trj lieu | Tri liéu Két hop
TiLé
. Nghién | Nghién _
ATB200 | Miglustat | Nghién ctru #1 Trung vi | (Trj liéu két hop
ciu #2 ciru #3 S
(mg/kg) | (mg/kg) | Trung vi (N) / Bon tri ligu)
Trung vi | Trung vi
N)
N) N)
154 154
1 Khéng ¢ Khong co 0,851
(N=7) (N=7)
175 175
3 Khoéng co Khéng cé 0,967
(N=7) (N=T7)
163 163
5 Khong c6 NA 0,900
(N=14) (N=14)
20
97 145 118
10 Khong co 0,652
(N=6) (N=13) (N=19)
122 122
20 Khong co NA 0,674
(N=13) (N=13)
167 175 170
30 Khong co 0,939
(N=6) (N=14) (N=20)

Ngoii ra, cac hinh v& tir Hinh 15A dén Hinh 15C thé hién anh huong cia viée dung

alglucosidaza alfa (Lumizyme®) va ATB200 lén dd thanh thai glycogen & chudt da bi lam

bat hoat Gaa. Cac con vat dugc cung cép hai 14n dung IV dang bolus (hai tuan mot 1an); thu

hoach md hai tudn sau khi dung lidu 14n cudi va phan tich hoat tinh axit o-glucosidaza va

ham lugng glycogen.
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Nhu c6 thé thiy tir két qua trong Bang 5, phat hién rang ATB200 lam suy kiét
glycogen mo ¢ chudt da bi lam bt hoat axit a-glucosidaza (Gaa) theo cach phu thudce lidu
luong. Liéu luong bang 20 mg/kg cua ATB200 loai bd nhit quan ty 1& 16n hon cia glycogen
dur trit & chudt di bi 1am bt hoat Gaa so v6i mitc d9 lidu lugng bing 5 va 10 mg/kg. Tuy
nhién, nhur c6 thé thiy trén cac hinh v& tir Hinh 15A dén Hinh 15C, ATB200 duge dung ¢
lidu luong 5 mg/kg cho thiy sy giam tuong tu clia glycogen & co tim va co xuong chudt (co
ti dAu dui va co tam dau dui) so véi Lumizyme® duoc ding ¢ liéu luong 20 mg/kg, mac du
ATB200 dugc dung ¢ liéu luong 10 va 20 mg/kg da cho thdy su giam t6t hon dang ké cua

ham luong glycogen & co xuong so voi Lumizyme®.

Ngoai ra, cac liéu lugng bang 10 va 20 mg/kg cua miglustat dugc dung phdi hop véi
ATB200 & luong 20 mg/kg dan dén su giam ham lugng glycogen ¢ chuét da bi lam bét hoat
Gaa 1an luot xudng 118 va 122 pg/mg protein. Vigc dung liéu lwong miglustat & muc 30
mg/kg gly ra sy giam glycogen it hon. Khong bi rang budc boi 1y thuyét, tin ring tai cic
néng d6 miglustat cao hon, sy trc ché axit a-glucosidaza & cac lysosom c6 thé vuot qua tac

dung chét di kém c6 1¢i, do d6 1am giam sy phan hiy cua glycogen & lysosom.

Sir dung céc mé hinh dwgc déng hoc (Vi du 8) dé du doan sy tiép xic voi axit a-
glucosidaza va miglustat, dugc khop theo thoi gian véi cac gig tri d6i véi ham luong
glycogen lysosom & mo trong Bang 5. Tty 1€ tiép xtic trang thai dn dinh (tiép xtc trung binh
trong thoi gian 24 gio) cua miglustat/ ATB200 b4t ngudn tr mdi tri lidu két hop duoc thir
nghiém, 1ap do thi dua trén ty 1¢ glycogen twong tmg (Bang 5) va khop voi ham s toan hoc.

Pudng cong tiép xuc-dap tmg duoc thé hién trén Hinh 17.

Nhu c6 thé thiy tir cic két qua trén Hinh 17, ding phdi hop cac licu lugng 10 va 20
mg/kg clia miglustat voi liéu lwong 20 mg/kg cia ATB200 mang lai do 6n dinh tbt cta hoat
tinh axit a-glucosidaza trong huyét twong, trong khi t6i da hoa su gidm glycogen. Céc lidu
lugng miglustat thap hon (1, 3, va 5 mg/kg) dugc cho 1a dan dén su 6n dinh hoat tinh axit a-
glucosidaza dudi murc tdi wu, trong khi d6 liéu lwong miglustat cao nhét (30 mg/kg) duoc

cho 14 din dén su e ché qua mirc clia hoat tinh a-glucosidaza trong lysosom.

Dua trén cac md hinh dugc dong hoc (Vi du 8), ty 16 AUC miglustat/ATB200 duoc
quan sat thdy bang 0,01159 (dung phéi hop 10 mg/kg miglustat voi 20 mg/kg ATB200)
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dugc mong doi 1a twong Ung voi lidu luong miglustat bang khoang 270 mg dugc dung phéi
hop véi 20 mg/kg ATB200 & ngudi c6 khoi lugng 70 kg tiéu bidu. Céc ty 16 AUC bang 0,01
va 0,02 lan lugt tuong Gng véi liéu luong miglustat bang 233 va 466 mg, dugc dung phdi

hop véi 20 mg/kg ATB200, & ddi twong c6 khoi lugng 70 kg tiéu biéu.

Vidu 11: M6 hinh hda céc ndng dd miglustat/duvoglustat & nguoi

St dung cdc md hinh duge dong hoc (Vi du 8) dé du doan khoang thoi gian ma ndng
do duvoglustat ¢ huyét twong hoic mo (dai dién cho miglustat) van & trén ICso (nong dd
mang lai 50% su uc ché 16n nhat cua hoat tinh axit a-glucosidaza) cua miglustat trong huyét
twong va lysosom. Xac dinh sy tc ché hoat tinh axit a-glucosidaza bang cac phuong phap
duoc md ta trude day (Flanagan JJ, Rossi B, Tang K, Wu X, Mascioli K, et al. (2009) "The
pharmacological chaperone 1-deoxynojirimycin increases the activity and lysosomal
trafficking of multiple mutant forms of acid alpha-glucosidase." Hum Mutat 30: 1683-
1692). Gia tri ICs, ctia miglustat & do pH cua huyét twong (40 pH 7,0) duoc xdc dinh béng
170 pg/l, trong khi gié tri ICso & 46 pH cua ngan lysosom (@6 pH 5,2) dugc xac dinh bing
377 pg/l.

Két qua cua du doan md hinh duge thé hién trong Bang 6. Bién dang nbéng do-thoi
gian dugc du dodn ciia miglustat trong huyét twong va trong lysosom sau khi Idung lidu

luong lap lai lan luot duoc thé hién trén Hinh 17 va Hinh 18.

Bang 6.
Lidu Thoi gian > ICs (gi0)
Luong Huyét twong Lysosom (d{
Miglustat (mg) |(@j pH 7,0) pH 5,2)
100 13,1 0
150 15,0 0
200 16,4 1,19
233 17,2 2,96
250 17,5 3,58
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Lidu Thoi gian > I1Csy (gi0)
Lwong Huyét twong Lysosom (d9
Miglustat (mg) (g pH 7,0) pH 5,2)

270 17,9 4,15

300 18,4 4,92

466 20,7 8,04

600 22,0 9,96

699 22,8 11,2

Dua trén cac két qua dugc thé hién trong Bang 6 va Hinh 17 va Hinh 18, lidu luong
260 mg cua miglustat dugc mdng doi 1a lién két v6i va lam én dinh ATB200 trong huyét
twong 1én dén 18 gio trong khi do su G ché hoat tinh axit a-glucosidaza ¢ lysosom dugc

mong doi 1a chi kéo dai 4 gio.

Vi du 12: Sinh I¥ va hinh thai co ¢ chudt da bi [am bat hoat Gaa

Chu6t da bi lam bat hoat Gaa dugc cho dung hai lan dung IV dang bolus cta axit a-
glucosidaza tai t6 hop & ngudi (alglucosidaza alfa hodc ATB200) & lidu lwong 20 mg/kg hai
tuAn mdt 14n. Miglustat duoc dung qua duong miéng & lidu lugng bang 10 mg/kg cho tip
hop con cua cac con vat duge diu tri bang ATB200 trong thoi gian 30 phut trude khi dung
ATB200. Chudt déi chimg duoc diéu tri bing mdt minh ta dugc long. M6 co dép, md co ta
dAu dii va m6 co hoanh duge thu I4y trong thoi gian hai tuin sau khi ding liéu lugng axit a-
glucosidaza tai t6 hop & nguoi 14n cudi. Phan tich md co dép va md co hoanh vé ham luong
glycogen, bang cach nhuém mau bang axit periodic — chét phan tmg Schiff (PAS), va vé su
tang sinh lysosom, bang cach do ham luong cua chi thi protein mang lién két lysosom
(LAMP1), ma dugc diéu hoa ting & bénh Pompe. Cac lat cit ban méng cla co t dau dui
nhing trong nhya epoxy (Epon) dugc nhuém mau bing xanh metylen va quan sat bang kinh
hidn vi dién tor (1000x) dé xac dinh pham vi c6 mat cta khong bao. Cac mau co tir dau dui

duoc phéan tich hoa mo mién dich dé xac dinh ham luong cia chi thi tu tiéu thé lién hop



48895 66/177

66

protein lién két vi dng 1A/1B-chudi nhe 3 phosphatidyletanolamin (LC3A II) va p62, chét
vén chuyén glucoza phu thudc insulin GLUT4 va chét van chuyén glucoza khong phu thude

insulin GLUT]1.

Trong nghién ciru twong tu, con chudt da bi lam bat hoat Gaa dugc cho dung bdn 1an
dung IV dang bolus cta axit a-glucosidaza tai t6 hop & nguoi (alglucosidaza alfa hodc
ATB200) & liéu lwong 20 mg/kg hai tudn mot 1an. Miglustat dugc ding qua duong miéng &
lidu luong bang 10 mg/kg cho tap hop con cua cac con vat dwoc diéu tri bing ATB200
trong thoi gian 30 phiit truée khi ding ATB200. Chudt doi chimg dugc didu tri bing mot
minh t4 duoc léng. Mé co tim dugc thu lay trong thoi gian hai tuan sau khi ding liéu luong
axit o-glucosidaza tai t6 hop & nguoi lan cudi va dugc phan tich vé cic ham lugng
glycogen, bang cach nhudm mau bang axit periodic — chét phan tng Schiff (PAS), va vé su

tang sinh lysosom, bang cach do ham lugng LAMP1.

Nhu ¢6 thé thay trén Hinh 20, viéc dung ATB200 cho thdy su gidm di cua su ting
sinh lysosom & md co tim, mé co hoanh va mo co xwong (co dép) so voi viéc diéu tri thong
thuong bing alglucosidaza alfa, va viéc ding phéi hop miglustat voi ATB200 cho thdy su
giam thém dang ké cla su ting sinh lysosom, dat dén ham luong da thay & chudt kiéu dai
(WT). Ngoai ra, nhu co thé thay trén Hinh 21, viéc ding ATB200 cho thdy su giam di cta
ham luong glycogen ddm & md co tim va mo co xuwong (co dép) so vai viée diéu trj thong
thuong bang alglucosidaza alfa, va viéc ding phéi hop miglustat véi ATB200 cho théy su

gidm thém dang ké, dat dén muc do da théy & chudt kiéu dai (WT) 1an nira.

Ciing nhu vay, nhu cé thé thiy trén Hinh 22, viéc dung phéi hop miglustat voi
ATB200 lam giam déang ké sb lugng khong bao & soi co trong co tir dau dui ctia chudt da bi
Jam bit hoat Gaa so v&i chudt khong dugc diéu tri va chudt diéu tri bang alglucosidaza alfa.
Nhur ¢ thé thdy trén Hinh 23, ham luong ctia cd LC3 11 va p62 duge ting 1én & chudt da bi
Jam bét hoat Gaa so v&i chudt kidu dai, nhung bi giam déng ké khi dieu tri bang ATB200 va
miglustat, cho thdy ring sy ting 1én cua sy ty ti€u co lién quan dén sy thiéu hut axit o-
glucosidaza bi giam di khi dung phdi hop ATB200 va miglustat. Ngoai ra, ham luong chat
van chuyén glucoza phu thudc insulin GLUT4 va chit van chuyén glucoza khong phu thudc
insulin GLUT1 duoc ting 1&n & chudt da bi lam bét hoat Gaa so v&i chudt kiéu dai, nhung

lai, bi giam déng ké khi didu trj bing ATB200 va miglustat. Ham luong GLUT4 va GLUT1
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tang co lién quan dén sy thiéu hut axit a-glucosidaza cd thé gbp phan lam ting sy hép thy
glucoza vao cac s¢1 co va lam tang su tdng hop glycogen ca ¢ mirc co s va sau khi dung
nap thitc dn. Do do6, da phat hién ring viéc diéu tri két hop bang ATB200 va miglustat lam

cai thién hinh thai va sinh 1y co xwong ¢ m6 hinh chuét mic bénh Pompe.

Vidu 13: D6 doc cuia ATB200 duoc dung phéi hop véi miglustat & khi cynomolgus

Khi cynomolgus nguyén ban co ngudn gdc tir Campuchia dugc phén vao cac nhom
lidu lvong nhu da néu trong Bang 7. Pé céc con vat thich nghi véi phong nghién clru trong
khoang thoi gian tir 18 ngay (con cai) dén 19 ngay (con duc). Vao ngay cudi cung cua viée

thich nghi, cac con vat nang tir 2,243 kg dén 5,413 kg va tir 2 ndm tudi dén 3 nam tudi.

Bdng 7:
) Mtc  DONéng  DoSS  LuongMoé Tu Thi
, Vat PhamPuong . .
Nhom ‘ . Liéu LuongLicu LugngCon VatNgay 99
Thtr Nghiém [Dung ‘ .
(mg/kg)  |(mg/ml) (Puc/Cai)  |[(Duc/Cai)
Do6i Ching
1 (Bo ChéTruyén IV [0 0 4/4 4/4
Phém)
Miglustat NG 25 2,5
2 4/4 4/4
ATB200  [TruyénIV |50 5
Miglustat NG 175 17,5
3 4/4 4/4
ATB200  [TruyénIV [100 10
4 Miglustat NG 175 17,5 4/4 4/4
5 ATB200  [TruyénIV [100 10 4/4 4/4

NG: duong miit dén da day

Chon loc muc do lidu luong thir nghiém, dua trén céac nghién ctru trude day ¢ dong

vat linh truong khong phéi nguoi, dé cung cép su tiép xtic (AUC) ¢ thé so sanh dugc vai
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hodc cao hon mét chut (d6i v6i nhom 25 mg/kg miglustat va 50 mg/kg ATB200) hodc cao
hon x4p xi 10 1An va 3 lan (d6i v6i cic nhom 175 mg/kg miglustat va/hodc 100 mg/kg
ATB200) so v6i cac AUC 1am sang duoc du doan & nguoi duge dung lidu luong bé‘mg 260
mg miglustat va 20 mg/kg ATB200 nhur dugc dy doan tir cac mo hinh dugc dong hoc cua
Vi du 8 (lan luot 14 xap xi 20,9 gio-pg/ml va xAp xi 1822 gid-pg/ml). Trong cac nghién cliru
trugc ddy & dong vat linh trudong khong phai ngudi, da thdy rang lidu lwong IV bang 100
mg/kg ATB200 dan dén AUC bang 5330 gid-pg/ml, va lidu luong dung qua duong miéng
bang 175 mg/kg miglustat dugc ngoai suy dé din dén AUC bang 196 gio-pg/ml.

ATB200 duoc tao ché pham trong dém natri phosphat 25 mM, d6 pH 6 ¢6 chira 2,92
mg/ml natri clorua, 20 mg/ml mannitol, va 0,5 mg/ml polysorbat 80 (bo ché pham). Vit
pham thir nghiém (ATB200 hodc miglustat) va vat phdm d6i chimg/ta dugc long (bo ché
pham) dugc dung hai tuAn mdt 1an trong thoi gian 13 tuln, bat dau vao Ngay 1 va két thuc
vao Ngay 85. ATB200 va vat phim ddi ching/ta dugc long duge dung bang cach truyén
trong tinh mach (IV) trong thoi gian 2 gio (10 phat) ¢ liéu lwong 0 mg/kg (Nhom 1, vat
phdm ddi ching), 50 mg/kg (Nhém 2), hoic 100 mg/ke (Nhom 3 va Nhém 5). Dung
miglustat thdng qua dudng milii dén da day trong nude cAt dé tiém, USP, o liéu luong 25
mg/kg (Nhom 2) hodc 175 mg/kg (Nhoém 3 va Nhém 4), trong thoi gian 30 phat (+2 phut)
truée khi bat dau truyén ATB200, khi ding két hop. Thé tich lidu lugng cho tat ca cac nhom
la 10 ml/kg.

Céc tham sb dugc danh gia trong giai doan dién ra cua nghién ctru bao gdm khobi
lugng co thé, su tiéu thu thirc dn, quan trac 1am sang, quan tric 1am sang chi tiét, kiém tra
sic khoe, dién tam dd, danh gia v& mét, bénh 1y hoc 1am sang (huyét hoc, su dong tu, hoa
hoc huyét thanh), danh gi4 khang thé khang thuc (ADA), ddnh gia ADA trung hoa, thu
nghi¢m nuoc tiéu, va dong hoc doc t6 huyét twong (TK) ddi véi hoat tinh miglustat va hoat
tinh ATB200 va protein tdng s6. Mo tir thi dong vat giai doan cudi duoc tién hanh vao Ngay
99 (14 ngay sau khi dung lidu lugng lan cudi). Lic md tr thi, cac quan sat tong quan va cac
khdi luong co quan dugc ghi lai, va cac mo dugc thu 1éy dé xét nghiém dudi kinh kién vi.

Tat ca cac dong vat sbng dén khi bi giét chét ém 4i theo lich trinh va khong ¢ su
thay dbi ndo c6 thé quy cho viéc dung ATB200, miglustat hodc quy cho viéc dung phdi hop

ATB200 va miglustat trong qué trinh kiém tra strc khoe hodc trong qué trinh danh gid sy
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tidu thu thire an, quan trac 14m sang, quan tric 14m sang chi tiét, khdi lwong co thé, nhin
khoa, hoic cac tham s& ECG. Ngoai ra, khong co su thay d6i nao lién quan dén ATB200,
miglustat, hodc ATB200/miglustat trong céc tham s6 thir nghiém nudc tiéu, héa hoc huyét
thanh, huyét hoc, hodc dong tu, hodc trong qué trinh danh gia quan sat téng quan, khéi

lwong co quan, hoac md bénh hoc.

Tone sé khdng thé khéng thuoe (ADA) va khéang thé trung hoa (NAb)

Téng ham luong khang thé khang thubc (ADA) va khang thé trung hoa (NAb) duge
do trong huyét twong. Thu 14y mAu méau (xdp xi 1,6 ml) trong cac bng K,EDTA tur tAt cd con
vat mot 1an trong qua trinh thich nghi, truéc khi dung liéu luong (trudce khi ding miglustat)
va vao Ngay 1, 85 va 99. Cac mau duogc duy tri trén nudc da 4m cho dén khi dwoc xur 1y.
Thu I4y huyét twong bing cach ly tm & nhiét 0 nam trong khoang tir 2°C dén 8°C va cac
phan phan wéc (x4p xi 0,2 ml) duge chuyén vio céc lg polypropylen, va dugc luu trit dong
lanh & nhiét do ndm trong khoang tr -60°C dén -86°C trong mot gid tir khi thu ldy mau.
Phan tich mau v& ADA duoc tién hanh trén cac mau duoc thu lay tir cAc con VAt trong cac
Nhom 1, 2, 3, va 5 (khong phan tich cac mau chi c6 miglustat). Phan tich vé khang thé trung
hoa duoc tién hanh bang cach sit dung thir nghiém enzym véi co chét phat huynh quang 4-

metylumbelliferyl-a-D-glucopyranosit (4MU-Glc).

Tét ca cac con vat trong cac nhom lidu lwong ATB200 (Nhém 2, 3, va 5) duong tinh
d6i v6i khang thé khang thubc (ADA) vio Ngay 85 va 99 (ty 1¢ méc phai 100%). Do chuin
nam trong khoang tr 25600 dén 409600 vao Ngay 85 va nam trong khoang tir 51200 dén
819200 vao Ngay 99. Khong c6 xu hudng rd rang nao cho thdy do chuan cang tang thi mirc
do lidu luong ATB200 cang tang. Nidm trong sb 8 con vat duong tinh d6i voi khang thé
trung hoa (NAb) trong Nhom 2 (50 mg/kg ATB200 két hop véi 25 mg/kg miglustat) vao
cac Ngay 85 va 99. Hai con trong s6 8 con vat duong tinh ddi véi NAD vao Ngay 85 trong
Nhom 3 (100 mg/kg ATB200 két hop véi 175 mg/kg miglustat) va 4 con trong s6 8 con vat
duong tinh vao Ngay 99. Hai trong sé 8 con vat duong tinh d6i v6i NAb vao Ngay 85 trong
Nhom 5 (don tri liéu 100 mg/kg ATB200) va 3 trong sb 8 con vat duong tinh vao Ngay 99.
Khong c¢6 sy anh hudng rd rang cia ADA 1én su tiép xtic ATB200 hoac cic tham s6 TK

khac.
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Déne hoc déc t6 ATB200

Do dong hoc doc t6 ATB200 & cac mau mau duoc thu léy trong cac dng K,EDTA tir

cac con vat vao cac Ngay 1 va 85 tai cac thoi diém sau day:

D&i véi cac Nhém 1, 2, 3, va 5: Trude khi dung lidu luong (trudc khi dung
miglustat); 1 gid tir khi bat ddu truyén; 2 gior tir khi bat déu truyen; 2,5 gior tir khi bat dau
truyén; 3 gior tir khi bit ddu truyén; 4 gid tir khi bt dAu truyén; 6 gior tir khi bat diu truyén;
12 gios tir khi bt dAu truyén; 26 gio tir khi bat dau truyén; 168 gi¢ tir khi bét dau truyén; va

336 gior tir khi bt ddu truyén (dugc thu Idy trude khi ding lidu lugng vao Ngay 15); va

DPéi vi Nhom 4: Trude khi ding liéu lugng (trude khi dung miglustat); 1,5 gio sau
khi ding miglustat; 2,5 gi¢ sau khi dung miglustat; 3,5 gio sau khi dung miglustat; 4,5 gio
sau khi ding miglustat; 6,5 gid sau khi dung miglustat; 12,5 gio' sau khi dung miglustat;
26,5 gio sau khi dung miglustat; 168,5 gid sau khi dung miglustat; va 336,5 gio sau khi
dung miglustat (dugc thu 14y trudc khi ding lidu lugng vao Ngay 15).

Thu ldy huyét twong bang cach ly tam & nhiét d6 nam trong khoang tir 2°C dén 8°C
va cac phan phan udc (xép xi 0,1 ml) dugc chuyén vao cic lo polypropylen, va dugc luu trik
d6ng lanh & nhiét @6 ndm trong khoang tir -60°C dén -86°C. Phan tich hoat tinh axit o-
glucosidaza ATB200 va protein téng sb ATB200 dugc tién hanh trén cdc mau sau khi dung
lidu luong hai gidr tir céc con vat thue Nhom 1 va tir tat ca chc mau duoc thu liy tr cac con
vat trong cac Nhém 2, 3, va 5. Téng s6 protein ATB200 duoc do bang sic ky long ghép voi
do khéi phd néi tiép (LC-MS/MS). St dung hai peptit cht ky (TTPTFFPK va
VTSEGAGLQLQK) lam thuéc do ATB200. Két qua tir hai peptit nay la nhit quan, cho
thdy ATB200 nguyén ven c6 mit trong cac mau huyét trong dugc phén tich. Hoat tinh axit
a-glucosidaza duoc thir nghiém bang cach st dung co chit phit huynh quang 4-

metylumbelliferyl-a-D-glucopyranosit (4MU-Glc).

Phan tich dit liéu dong hoc doc t6 (TK) duge tién hanh trén céc b dir liu da dugce
kiém tra/xac minh (néng do va thdi gian) tir cac con vat trong cac Nhom 2, 3, va 5 béng
cach st dung phan mém WinNonlin Phoenix, phién ban 6.1 (Pharsight Corporation). Phan
tich khong phan ngan cta dir liéu ndng do huyét twong & dbi tugng cu thé duoc s dung dé

u6e tinh cac tham sé TK déi voi hoat tinh axit a-glucosidaza va protein tong s6 ATB200
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(dua trén hai peptit chir ky TTPTFFPK va VTSEGAGLQLQK) sau khi truyén IV. Mtrc do
liéu lwong duoc dua vao dudi dang lidu lwgng ATB200 thyc theo mg, dugce tinh dua trén thé
tich liéu luong, khéi lugng co thé, va néng do lidu luong trung binh cua mdi con Vit cu thé.
Thoi diém bit diu cia mdi 1in dung lidu lugng (bit dAu truyén ATB200) duge dat bing
khong cho tat ca cac bién dang trong ché d6 liéu luong. Céc thoi diém thu gom méau danh
nghia dugc st dung cho tht ca cac phan tich. Dién tich dud6i duong cong noéng do trong
huyét twong-thdi gian (AUC,.) duge tao ra cho ATB200 (céc bd dif ligu protein tong sb va
thtr nghiém hoat tinh) duwoc w6e tinh theo quy tdc hinh thang tuyén tinh logarit. Phép hoi

quy dung dé uéc tinh A, duoc dua trén dit lieu ndng do co trong s6 déu.

Céc tham sb sau day dugc tinh cho mdi bd dit liéu ATB200 (dugc tao ra tir hai peptit
chit ky trong thur nghiém ATB200 téng sd va tir thir nghiém hoat tinh ATB200):

. R? —binh phuong cta hé s6 tuong quan d6i véi hdi quy tuyén tinh dugc st
dung dé ude tinh A,,. Pugc st dung khi s6 luwong da thiét lap cua cac diém duoc dung dé
x4c dinh khoang thoi gian cudi (hodc khoang thoi gian cu thé) ctia bién dang ndng do so véi
thoi gian;

. R*adj — binh phuong cia hé s tuong quan d6i véi hdi quy tuyén tinh dugc sir
dung dé udce tinh A, duoc didu chinh dbi véi mot s6 diém dugc st dung trong udc tinh Ap.
Puoc st dung khi s6 lugng didm duoc dung dé xac dinh khoang thoi gian cubi cua bién

dang ndéng dd so vai thoi gian co thé bien ddi;

. SH luong diém A, — sb luong diém cho phan tich hdi quy tuyén tinh dugc sir

dung dé udc tinh A,;

. %, — hing sb tbc do loai trix dbi voi ba thei diém dau tién sau tism i

. Aop— hing s6 tde do loai trur cudi;

. {10 — thori gian ban thai dya trén ba thdi diém dau tién sau ti mmic

. t1p — thoi gian bén thai loai trir cudi dwa trén A, (0,693/1,);

. tin nnéc — thoi diém co ndng do chat phan tich 16n nhAt trong huyét tuong;

. Cion nbit — néng do chét phan tich dugc quan sat théy lén nhat trong huyét

tuong;
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. AUC,, — Dién tich duéi duong cong ndéng do trong huyét tuong-thdi gian
(AUC) duoc do tir thoi diém 0 (truéce khi dung lidu lwong) dén thoi diém c6 ndng do c6 thé
do duogc 1an cudi;

. AUC., AUC duoc ngoai suy dén thoi diém vo cung;

. AUCqy — phﬁn AUC dugc ngoai suy dén thoi diém vo cung duogc thé hién
dudi dang % téng AUC).;

. CLy — téng d6 thanh thai (dya trén A.g); dya trén tong lidu lwong theo mg tur
khdi lugng co thé thuc;

. CL,/F - thng do thanh thai (dwa trén A); dua trén phan so gitra téng lidu

~ lugng theo mg tu khéi luong co thé thuc chia cho do sinh kha dyng;

. V. — thé tich phan b biéu kién & trang thai can bang;
. V, — thé tich phan bd dua trén khoang thoi gian cudi (dya trén Ayp); dua trén

tong liéu lugng theo mg tir khdi lwong co thé thuc;

. V,/F - thé tich phan bd dya trén khodng thoi gian cudi (dya trén A.p); dua trén
phan s gitra tong liéu lugng theo mg tir khéi luong co thé thuc chia cho do sinh kha dung;

va

. Ty 16 tich 1iiy — ARc j6n nét = ty 16 cl1a Cign nnie va0 Ngay 85 v6i Ngay 1; ARauc
= ty 1é cia AUC, vao Ngay 85 so v&i Ngay 1

Nong d6 ATB200 va cac tham s6 TK 1a twong tu nhau gitra con duc va con cai. Cac
ndng d¢ trong huyét twong sau khi truyén 50 mg/kg ATB200 IV 2 gio két hop voi 25 mg/kg
miglustat co thé do duoc trong khoang thai gian tir 12 dén 26 gid sau khi dung lidu luong. O
mtrc d6 lidu lugng 100 mg/kg (c6 hodc khong co 175 mg/kg miglustat), noéng do ATB200
c6 thé do dugc trong khoang thoi gian tir 26 dén 168 gid sau khi dung liéu lugng. Cac tham

) dong hoc doc t6 dbi v6i don lidu (Ngay 1) dugc thé hién trong Béang 8.
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Bang 8:
, ., [Thit Nghiém
Thir Nghiém Protein Tong S ]
Nhém Didu Tri [Tham S8 Pon Vi Hoat Tinh
TTPTFFPKVTSEGAGLQLQKATB200
1¢n nhat gl(‘)' 2,00 2,00 2,06
Clon nhat pg/ml 890 900 495
AUC 010~ 1g/ml3060 3080 1700
50 mg/kg
i ATB200 + [2a ety 1,69 1,69 2,01
25 mghke g |1,70 1,71 1,92
miglustat
CLt I/gi0 0,058 0,058 0,106
Vs 1 0,145 0,144 0,266
v, 1 0,144 0,143 0,296
T1on nhét glO 2,00 2,00 2,25
Cion nhét ug/ml (1960 1980 1150
AUCq gi0-ng/mli10400 10400 6130
100 mg/kg
X ATB200 + t1/2a gl(‘)' 2,77 2,77 3,07
175 mghke . g 72 2,70 0,54
miglustat -
CLt 1/gid 0,034 0,034 0,057
Vs 1 0,140 0,140 0,231
\ I 0,133 0,133 0,210
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., ., (Thit Nghiém
Thit Nghiém Protein Tong S0 ]
Nhém Pidu Tri [Tham S6 Don Vi Hoat Tinh
TTPTFFPKVTSEGAGLQLQKATB200
tion nhit gi0 1,88 1,88 1,94
Con nhét ug/ml {1690 1670 1270
AUC, gi0-ug/ml5490 5410 3230
bon tri liéu |, ity 1,56 1,55 1,28
5 100 mg/kg
ATB200 tl/QB glff 1 1,1 6,29 1,71
CLt 1/gio 0,105 0,105 0,140
Vs 1 0,171 0,149 0,168
V., 1 0,729 0,401 0,383

Céc tham sb doéng hoc doc t6 dbi voi lidu lugng 1ap lai (Ngay 85) duoc thé hién trong

Béang 9.
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Bang 9:
Thir
, . INghiém
Thir Nghiém Protein Tong So ,
Nhém Pidutri (Thamsé Do Vi Hoat
Tinh
TTPTFFPK [VTSEGAGLQLQKATB200
t16n nhit gi0 2,00 2,00 2,13
Clon nhit ug/ml (927 921 586
AUCq- oid-ng/ml3700 3700 2390
50 mg/kg
ATB200 + [1/2 gio 1,98 1,95 2,35
2
25 mglkg o g 238 2,40 231
miglustat
CLt 1/gi& 0,049 0,049 0,076
Vs 1 0,147 0,147 0,223
V, 1 0,168 0,168 0,254
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Thir
, , Nghiém
| Thir Nghiém Protein Tong S
Nhém [Didutri (Thamsé [Pon Vi Hoat
Tinh
TTPTFFPK VITSEGAGLQLQKATB200
1¢n nhit glb’ 2,13 2,19 2,06
Cion nhat ug/ml 2270 2270 1600
AUCy. 2i0-pg/mli13900 13800 9240
100 mg/kg
s ATB200 + t1/2q glé’ 3,62 3,72 3,34
175 mghkg o gid 4,83 4,83 2,90
miglustat
CLt 1/gio 0,027 0,027 0,040
Vs L 0,140 0,140 0,186
V. L 0,174 0,174 0,165
L1690 nhit gl(‘)' 2,13 2,13 2,00
Cion nhét ng/ml 2020 2010 1510
AUCq gi0-pg/ml7830 7790 4890
Don tri licu | o 1,93 1,88 1,44
5 100 mg/kg
ATB200 t1/2p gi0 6,62 2,63 2,03
CLt 1/gid 0,045 0,045 0,070
Vs I 0,143 0,127 0,159
V, | 0,396 0,170 0,205
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Thoi gian dén né”)ng dd ATB200 trong huyét tuong 16n nhét (tien nndo) 12 xép xi 2 gid
sau khi ding liéu lugng & ca ba nhém liéu lwong. Cac ndng d6 ATB200 huyét tuong va cac
tham s6 TK Ngay 1 va Ngay 85, nhu duogc do bang thir nghiém protein ATB200 tong sb, 1a
nhét quan gifta hai peptit chit ky dugc danh gia, TTPTFFPK vi VTSEGAGLQLQK. Su tiép
xtic, nhu duoc do bdi Cign i v& AUC, 13 twong ddi thap hon khi dwoc do bang thir
nghiém hoat tinh axit a-glucosidaza. Piéu nay dugc dy doan, vi thir nghiém protein téng sb
do nong do clia cd enzym c6 hoat tinh va enzym bt hoat trong khi thit nghiém hoat tinh axit
a-glucosidaza chi do ndng d6 enzym c6 hoat tinh. Sy tiép xtic ATB200 tang lén véi liéu
lwong nam trong khodng mirc do liéu luong tr 50 dén 100 mg/kg. t;;», ban dau Ngay 1 trung
binh (con duc va con cai két hop) dya trén ba thoi diém dau tién qua tisn nhét nam trong
khoang tir 1,28 dén 3,07 gio. Thoi gian ban thai cudi Ngay 1 trung binh (tiop) nam trong
khoang tir 1,70 dén 11,1 gid (céac gia tri typp 14u hon bi dnh huéng boi cac con vat ma cd cac
nong do co thé do dugc dén luc 168 gid sau khi ding lidu luwong). Cac khoang gia tri tuong
tw duoc quan sat thdy sau liéu lwgng Ngay 85. Quan sat thiy tir it dén khong c6 su tich lity
khi dung 1ap lai, cach mot tudn mot lan. Sy b sung 175 mg/kg miglustat vao lidu lugng 100
mg/kg ATB200 duong nhu 13 di lam giam do thanh thai ATB200 va lam ting sy tiép xuic
huyét twong xap xi 2 1an, tuong quan v&i don tri ligu 100 mg/kg ATB200.

Vi khong co sy thay dbi lién quan dén vat phim thtr nghiém bét loi nao duge xac
dinh, Mtc Anh Huéng Bit Loi Khong Quan Sat Thdy (NOAEL) ddi véi ATB200 & khi
cynomolgus khi cho dung cach mot tuAn mot 1an trong thoi gian 13 tudn bang cich truyén 2
gid, ¢6 dung hodc khong dung véi miglustat, 1a truyén 100 mg/kg/lan, lidu lwong cao nhat
dugce thir nghi¢m. O mirc d6 lidu lugng nay, AUC,. trung binh-theo gioi tinh trung binh va
Cion mar (protein téng s8) vio Ngdy 85 lan lugt 1a 7830 (TTPTFFPK) va 7790
(VTSEGAGLQLQK) gio-pg/ml va 2020 (TTPTFFPK) hodc 2010 (VTSEGAGLQLQK)
pg/ml, d6i véi modt minh ATB200 va lan lwot 1a 13900 (TTPTFFPK) hodc 13800
(VISEGAGLQLQK) gio-pg/ml va 2270 (ca hai peptit) pg/ml, két hop véi 175 mg/kg
Miglustat.

Déne hoc doc 16 miclustat

Po dong hoc doc td miglustat & mau mau duogc thu léy trong cac éng KL,EDTA tu

cac con vat vao cac Ngay 1 va 85 tai cac thoi diém sau day:
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Péi voi cde Nhom 1, 2, 3, va 5: Trube khi ding lidu luong (truée khi ding
miglustat); 15 phut sau khi dung miglustat; 0 gid (trudc khi bt du truyén); 0,5 gid tr khi
bat dAu truyén; 1 gids tir khi bat dAu truyén; 2 gios tir khi bét ddu truyen; 4 gid tir khi bét déu
truyén; 6 gior tir khi bit dAu truyén; 12 gios tir khi bat dau truyén; 26 gio tir khi bat diu

truyén; 50 gio tir khi bét dau truyén; va 74 gio tir khi bét dau truyén; va

D6i véi Nhom 4: Trudce khi dung lidu hrgng (trude khi ding miglustat); 15 phut sau
khi dung miglustat; 30 phit sau khi ding miglustat; 1 gio' sau khi ding miglustat; 1,5 gio
sau khi dung miglustat; 2,5 gio sau khi dung miglustat; 4,5 gid sau khi dung miglustat; 6,5
giy sau khi dung miglustat; 12,5 gi¢ sau khi dung miglustat; 26,5 gio sau khi dung
miglustat; 50,5 gi sau khi dung miglustat; va 74,5 gio sau khi dung miglustat.

Thu iy huyét twong bang cach ly tim & nhiét o nam trong khoang tir 2°C dén 8°C
va cac phan phan udc (x4p xi 0,2 ml) dugc chuyén vao cic lo polypropylen, va duge luu trit
dong lanh ¢ nhiét do nam trong khodng tir -60°C dén -86°C. Phan tich n6ng dd miglustat
duoc tién hanh bang cach st dung phuong phap LC-MS/MS tuong tu v61 phuong phép
duge md ta dé phan tich ndng d6 duvoglusta bai Richie Khanna, Allan C. Powe Jr., YiLun,
Rebecca Soska, Jessie Feng, Rohini Dhulipala, Michelle Frascella, Anadina Garcia, Lee J.
Pellegrino, Su Xu, Nastry Brignol, Matthew J. Toth, Hung V. Do, David J. Lockhart,
Brandon A. Wustman, Kenneth J. Valenzano. "The Pharmacological Chaperone AT2220
Increases the Specific Activity and Lysosomal Delivery of Mutant Acid Alpha-Glucosidase,
and Promotes Glycogen Reduction in Transgenic Mouse Model of Pompe Disease." PLOS

ONE (1 July 2014) 9(7): €102092.

Phan tich dit liéu dong hoc doc td (TK) dbi v&i miglustat duoc tién hanh trén cac bd
dit lidu da duoc kiém tra/xac minh (ndng do6 va thoi gian) tir cic con V4t trong cac Nhom 2,
3. va 4 bing cich sit dung phin mém WinNonlin Phoenix®, phién ban 6.1 (Pharsight
Corporation). Phén tich khong phén ngan cia dit liéu ndng do huyét tuong riéng 1& duoc su
dung dé udc tinh cac tham s6 TK. Cac tham s6 TK miglustat duoc udc tinh bing quy tic
hinh thang tuyén tinh logarit. Phép hdi quy dung dé wge tinh A, duoc dua trén dit ligu nong

do co trong s6 déu. Cac tham sd sau day dugc tinh:
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. R’adj — binh phuong cua hé s6 tuong quan dbi véi hdi quy tuyén tinh dugc sir
dung dé wéc tinh A, dugc diéu chinh ddi v6i mot s6 diém duoc sir dung trong ude tinh 4.
Puoc st dung khi s6 luong didm duoc ding dé xac dinh khoang thoi gian cudi cua bién
dang ndng do so voi thoi gian co thé bién doi;

. S4 luong diém A, — s6 lugng diém cho phan tich hdi quy tuyén tinh duoc st

dung dé udc tinh X;

. %, — hing sb tbc do loai trir cudi;
. t,,» — thoi gian ban thai loai trur cudi dya trén A, (0,693/1,);
. 16 nnic — thoi diém c6 ndng dd chat phan tich 16n nhét trong huyét tvong;

Cion nhit — n(‘Sng do chét phan tich dugc quan sat théy 16n nhét trong huyét
tuong,

. AUC,, — Dién tich duédi duong cong ndéng do trong huyét twong-thdi gian
(AUC) duge do tir thdi diém 0 (trude khi ding lidu luong) dén thoi diém c6 ndng do c6 thé

do duoc lan cuoi;

. AUCy.._ AUC dugc ngoai suy dén thot diém vo cung;
. AUC,,, — phin AUC duoc ngoai suy dén thoi diém vo cung dugc thé hién

duéi dang % tong AUC ..

. CL./F — phan s cua tong d6 thanh thai chia cho d9 sinh kha dung dua trén

tong liéu lugng theo mg tir khéi lwong co thé thyc;

. V,/F — phén sb gitta thé tich phan bd dwa trén khoang thoi gian cubi chia cho

d6 sinh kha dung dua trén tong lidu lugng theo mg tir khoi luong co thé thuc;

. Ty 1¢ tich 10y — ARC 16n nhée = t¥ 1€ clla ¢ 10 ohie VA0 Ngay 85 so vai Ngay 1; va
AR e = ty 16 cia AUC,, vao Ngay 85 so v&i Ngay 1.

Khong c¢6 sy anh hudng nhét quéan cua gi6i tinh 1én cac tham s& TK miglustat. Nong
d6 miglustat trong huyét tuong sau khi ding lidu lwong 25 mg/kg théng qua duong mii dén
da day (NG) két hop véi 50 mg/kg ATB200, hodc dung lidu lugng 175 mg/kg NG (c6 hodc
khong c6 100 mg/kg ATB200), ¢6 thé do dugc dén 74,5 gio (thoi diém duge do lan cubi).
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Céc tham s6 dong hoc doc t6 dbi voi don lidu (Ngay 1) va dbi v6i lidu luong lip lai (Ngay

85) duoc thé hién trong Bang 10.

Bang 10:
Thir Nghiém Miglustat
Nhom | Diéu Tri Tham S6 Pon Vi
Ngay 1 Ngay 85
tl(’)’n nhét gl&)‘ 2,06 2,88
C](m nhét ng/ml 7430 7510
50 mg/kg
mg/kg tin gid 7,44 8,23
miglustat
CL/F 1/gio 1,92 1,99
V,/F 1 20,5 23,3
1160 nhét glb’ 2,69 3,56
Cion nhat ng/ml 20400 22000
100 mg/kg
3
mg/kg ti gidy 6,85 7,86
miglustat
CL/F 1/gio 3,22 3,62
V,/F 1 32,3 39,1
tien nhét gio 3,00 4,13
Pontrilicu o o ng/ml 16400 14700
4 175 mg/kg
Miglustat AUCq gio-ng/ml 173000 204000
tin glé 6,86 6,66
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Thir Nghiém Miglustat
Nhom | Diéu Tri Tham S6 Pon Vi
Ngay 1 Ngay 85
CL1/F 1/gioy 3,67 3,49
V,/F 1 35,9 33,8

ti6n ohic NAM trong khoang tur Xép xi 2 dén 4 gio sau khi dung lidu luong. Su tiép xuc
Miglustat tang [€n v61 lidu luong trong khoang murc do lidu lwong tir 25 dén 175 mg/kg. tipn
trung binh (con dyc va con cai két hop) nhét quan vao Ngay 1 va Ngay 85 va nam trong
khoang tir 6,66 dén 8,23 gid. Quan sit thay tir it dén khong co sy tich Ity khi ding NG lap
lai cach mot tudn mot lan. Khéng c6 anh huodng cd thé quan sat dugc cua viéc dung phéi

hop ATB200 Ién toan bo su tiép xtic mglustat (tic 1a, AUC) hodc cac tham s6 TK.

Vi khong cé su thay dbi lién quan dén vat phém thr nghiém bat loi dugce xé4c dinh,
Mic Anh Hudng Bét Loi Khong Quan Sat Thiy (NOAEL) déi voi miglustat & khi
cynomolgus khi cho dung cach mét tuan mot 14n trong thoi gian 13 tudn thong qua dudng
miii dén da day, c6 ding hodc khong dimg véi ATB200, 1a 175 mg/kg/liéu luong, lidu luong
cao nhat duoc thir nghiém. O mic do liéu lwong nay, AUC. trung binh-theo gidi tinh trung
binh va Clg, mpie vao Ngdy 85 1an Iuot 1a 204000 gio-ng/ml va 14700 ng/ml, doi véi miglustat
mot minh va 1n luot 1a 216000 gid-ng/ml va 22000 ng/ml, két hop voi 100 mg/kg ATB200.

Vi du 14: Quy trinh nghién ctru 14m sang cua axit o-glucosidaza tai td hop (ATB200) dugc

dung mdt minh va dugc dung phéi hop vGi miglustat

Thiét Ké Nghién Ciru:

Day la nghién ciru kiéu nh3n ma, trinh ty cb dinh, liéu lugng ting dan, 1an dAu tién &
nguoi dé danh gia d6 an toan, kha ning dung chiu, va duogc dong hoc (PK) cia viéc dung
axit o-glucosidaza tai t6 hop trong tinh mach (IV) (ATB200, bot dugc lam kho lanh hoan
nguyén bang nudce cit dé tiém va pha loang bang natri clorua 0,9% dé tiém) mot minh va
khi dugc dung phdi hgp véi miglustat qua dudng miéng (vién nang gelatin cimg, 65 mg).

Nghién cuu s€ dugc tién hanh theo 2 giai doan. G Giai doan 1, do an toan, kha ning dung
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chiu, va PK dugc danb gia sau khi dung cac liéu lugng ATB200 don 1€ tang dan tudn tu,
dwoc ding 2 tuan 1 lAn duéi dang truyén trong tinh mach xap xi 4 gio, trong 3 khoang thoi
gian dung lidu lugng & 5, 10, va 20 mg/kg. O Giai doan 2, d6 an toan, kha nang dung chiu,
va PK dugc danh gia sau khi két hop dung liéu lwong don tang dan va da liéu luong ting
dan: 20 mg/kg ATB200 duoc dung phéi hop 2 tudn 1 14n véi 130 mg miglustat (hai vién
nang 65 mg), ding qua duong miéng trong thoi gian 1 gio trude khi truyén trong tinh mach
ATB200 xép xi 4 gid, dbi véi 3 lidu lugng sau d6 dimg phdi hop 20 mg/kg ATB200 v6i 260
mg miglustat (bbn vién nang 65 mg), ding qua dudng miéng trong thoi gian 1 gio trude khi

truyén trong tinh mach ATB200 Xap xi 4 gio, dbi voi 3 lidu luong.

Muoi hai d6i twong méc bénh Pompe da trdi qua tri liéu thay thé enzym (ERT) (xap
xi 6 ddi twong di lai dugc va 6 d6i twong khong di lai dugc) tham gia vao Giai doan 1. Cung
céc dbi tugng do tiép tuc nghién ctru & Giai doan 2. ft nhat 1a 4 d6i twong di lai duoe duge
tham gia va dugc cho dung lidu lugng trude khi cac dbi tuong khong di lai duoc tham gia.
Céc ddi tuong (di lai dugc) di trai qua ERT duogc xéac dinh la cac dbi tuong ma da ERT
trong khoang thi gian tir 2 dén 6 ndm trude khi tham gia, ma ¢ thé di bo it nhat 1a 200 mét
trong thir nghiém di bo sau phut ((MWT), va c¢6 FVC bang tir 30 dén 80% gia tri chuan
dugc du doan. Cac déi twong (khong di lai duoc) da trai qua ERT dugc xé4c dinh 1a cac d6i
tuong ma gan véi xe lan hoan toan, khong thé di bo khi khong duge hé tro, va da ERT trong

thoi gian >2 ndm truge khi tham gia. Su phan b didu tri dugc thé hién trong Bang 11.
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Bang 11:

Giai doan 1 Giai doan 2

Thoi Ky|Thoi Ky Thoi Ky
1 Lidu/2 Lidu/3 Liéu

Péi trai qua ERT - . ‘ )
Lwong |Lwong |Lugng Dung Phoi Hop| Dang Phoi Hep

Luwgng |Quin Thé: Da Giai Poan4  |Giai Poan 5

Twgng A <2
Pon Pon Pon Pa Liéu Luwong |Da Li¢éu Lwgng
~6 dbi tuong di
. . 10 20 20 mg/kg| 20 mg/kg
lai duogc, ~6 d6i|5 mg/kg
12 mg/kg |mg/kg |ATB200 + 130 ATB200 + 260

twong khong di| ATB200
‘ ATB200 |ATB200 |mg miglustat mg miglustat
lai duoc

ERT=tri li¢u thay thé enzym.

Yéu ciu cac ddi tugng nhin an it nhit 12 2 gid trude va 2 gio sau khi dung miglustat
qua duong miéng. Viéc truyén IV cua ATB200 b4t ddu 1 gid sau khi dung miglustat qua

dudng miéng.

Ouy Trinh Nghién Criu

Nghién ctru bao gém Sang loc, co sd, Giai doan 1 (3 thoi ky, trinh tu ¢ dinh, don
lidu lwong ting dan cia mot minh ATB200), va Giai doan 2 (2 thoi ky, trinh tu cb dinh, da
lidu lwong cia 20 mg/kg ATB200 duge dung phdi hop véi da lidu luong ting dan cla
miglustat).

Sang loc:

Tht ca cac ddi tuong cung cap thu chép thuan da dugc thong bdo va trai qua sy xem
<&t v& tibu chuin di didu kién. Sy danh gia di v6i tit ca céc ddi twong bao gdm tién sir y té
bao gdm cac phan ung co lién quan dén viéc truyén trude d6 (IAR) va tién st ngd; xem xét
viéc dung thudc trude doé va déng thoi va cac tri liéu khong dung thudc; cac dau hiéu su
song (nhip tim [HR], tin sb ho hip [RR], huyét 4p [BP], va nhiét do); chiéu cao; khdi lugng;
Kidm tra sitc khoe toan dién (PE); dién tam do 12 can (ECG); cac dénh gid thi nghiém d0 an
toan 1Am sang (hoa hoc huyét thanh, huyét hoc, va thir nghi¢ém nude tiéu); thu thai béng

nude tiéu; mau nude tiéu doi voi hexoza tetrasacarit (Hex4); va xac dinh ki€u gen GAA (do1
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v6i cac ddi tuong khong thé cung cap bdo cdo xac dinh kiéu gen GAA lic sang loc). Mau
mau cling dugc thu 14y dé danh gia tham do kha niang gay mién dich (toan bo khang thé va
cac khang thé trung hoa, xytokin tham do/chi thi sinh hoc khdc cua sy kich hoat hé mién
dich, kha ning phin Gmg chéo vdi alglucosidaza alfa, va globulin mién dich E [IgE]) néu
can. Di tuong dap ung tAt ¢4 céc tiéu chuan bao ham va khong co tiéu chuén loai trtr ndo s&

duoc chi dinh vao Giai doan 1 nhu duge mo6 ta trong Bang 11.
Co so:

Céc danh gia d6 an toan d6i véi tht ca cac ddi tuong bao gbm xét duyét tiéu chuén du
diéu kién; tién st y té bao gdm c4c phan tmg c6 lién quan dén viéc truyén (IAR) va tién sir
ngd, tham tra bién cb bét loi (AE) va AE nghiém trong (SAE), xem x¢ét viéc dung thude
trudc d6 va ddng thoi va céc tri lidu khong ding thude; céc déu higu su song (HR, RR, BP,
va nhiét do); khéi luong; PE vian tit; ECG; thang do hoat tinh dac trung-Pompe dugc Rasch
xdy dung (R-PAct); Thang Do D¢ Tan Tat Rotterdam; va Thang Do Mtc D§ Nghiém Trong
Cua Tinh Trang Mét Moi; cic danh gia thi nghiém do an toan 14m sang (hoa hoc huyét
thanh, huyét hoc, va thir nghiém nudc tiéu); thir thai béng nuée tiéu; cac danh gia duogc luc
hoc (PD) (Hex4 va creatinin phosphokinaza [CPK]); cac danh gia kha nang gay mién dich
(toan bo khang thé va cac khang thé trung hoa, phan ung chéo khang thé véi alglucosidaza
alfa, xytokin tham do va chi thi sinh hoc khac cua sy kich hoat hé mién dich, kha nang phan
tmg chéo vai alglucosidaza alfa, va IgE néu can); cac thtr nghiém chirc néng phdi (PFT);
cac thir nghiém chtrc nang van dong; va cac thir nghiém suc manh co dbi v&i tat ca cac dbi

tuong.

Giai doan 1, cac Thoi ky 1, 2, va 3:

Giai doan nay bao gdm:

. D6 an toan: xem xét cac AE, bao gdm céc bién cd bit loi nghiém trong (SAE)
va IAR; xem xét viéc dung thudc di kém va cac tri liéu khdng dung thudc; cac dau hiéu su
séng (HR, RR, BP, va nhiét d6); PE van tat; ECG; céc danh gid thi nghiém do an toan 14am

sang (héa hoc huyét thanh, huyét hoc, va thi nghi¢m nude tiéu); va thi thai bing nudc ticu

. PD: Hex4 trong nuGc tiéu va CPK trong huyét thanh
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. Mién dich: mau mau cho dd chuén khang thé khang axit a-glucosidaza tai t6
hop (46 chudn toan bd khang thé khéng axit a-glucosidaza tai to hop va khing thé trung hoa
va phan ung chéo khang thé véi alglucosidaza alfa) va mau mau cho phép do xytokin tién
viém va chi thi sinh hoc khac cta sy kich hoat hé mién dich. Néu cAn, cling s& tién hanh do
IgE.

. Dugc dong hoc 24 giv lién tiép (PK): Trong sudt Thoi ky 1 (Lan kham 3,
Ngay 1), Thoi ky 2 (Lan kham 4, Ngay 15), va Thoi ky 3 (Lan kham 5, Ngay 29), thuc hién
viée lay mau mau dé muc do hoat tinh axit a-glucosidaza huyét trong va nong do protein

axit a-glucosidaza tong so duge tinh doi véi tat ca cac doi tuong.

Giai doan 2, cdc Thoi ky 4 va 5:

. Po an toan: xem xét cac AE, bao gdm SAE va IAR; xem xét viéc dung thudc
di kém va cac tri liéu khong dung thudc; cac dau hiéu su séng (HR, RR, BP, va nhiét do);
khéi luong; PE; ECG; cdc danh gia thi nghiém dg an toan lam sang (hda hoc huyét thanh,

huyét hoc, va thir nghiém nudc tidu); va thir thai bing nudc ticu
. PD: Hex4 trong nudc tiéu va CPK trong huyét thanh

. Mién dich: mau mAu cho do chuin khang thé khang axit a-glucosidaza tai t6
hop (dd chuén toan bd khang thé khang axit a-glucosidaza tai t6 hop va khang thé trung hoa
va phan ung chéo khang thé voi alglucosidaza alfa) va mau mau cho phép do xytokin tién
viém va chi thi sinh hoc khéc cta sy kich hoat hé mién dich. Néu can, cling s& tién hanh do
IgE.

. PK 24 gid lign tuc: Trong subt Thoi ky 4 (Lan kham 6, Ngay 43 va Léan kham
8, Ngay 71) va Thoi ky 5 (Lan kham 9, Ngay 85 va Lan kham 11, Ngay 113), thuc hién lay
mau mau dé mac do hoat tinh a-glucosidaza trong huyét twong, ndng do protein axit a-

glucosidaza tong s0, va nong d miglustat dugc tinh doi véi tat ca cac doi tugng.

Két thuc Giai doan Dwoc dong hoc:

. Do an toan: xem xét cac AE, bao g@)m SAE va IAR; xem xét viéc dung thube

di kém va céc tri liéu khong dung thude; cac dAu hiéu su séng (HR, RR, BP, va nhiét do);
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khéi lugng; PE; ECG; cac danh gia thi nghiém d§ an toan 1ldm sang (hoa hoc huyét thanh,

huyét hoc, va thir nghiém nudc tiéu); va thir thai bang nudce tieu

. PD: Hex4 trong nudc tidu va CPK trong huyét thanh
. Mién dich: miu méu cho dd chudn khang thé khang axit a-glucosidaza tai td

hop (d6 chudn toan bo khang thé khang axit a-glucosidaza tai t0 hop va khang thé trung hoa
va phan Gng chéo khang thé véi alglucosidaza alfa) va mau mau cho phép do xytokin tién
viém va chi thi sinh hoc khac cta sy kich hoat hé mién dich. Néu cén, ciing s& tién hanh do

IgE.

Céc dbi twong ma rat lui sém khoi nghién ctru s& tham gia 1an kham Cham Dut S6m
va s8 trii qua tit ca cac danh gia ma cAn duge tién hanh & lan kham Két thic PK. Khong c6
thudc nghién ctru nao dugc dung. Néu d6i tugng bét ky trong s6 cac ddi tuong du phong rut
lui sém khoi nghién ctru, d6i twrong d6 s& bi thay thé boi dbi twong di lai duogc tiép theo
tham gia trong nghién ctru (vi du, néu ddi twong 1 rat lui, déi tugng 3 [d6i tugng di lai

duoc] & thay thé ddi tuong d6 1am dbi tuong du phong).

Céc d6i twong hoan thanh nghién ciru ndy va/hodc cac dbi twong khac du tiéu chuén
s& duoc cAp co hoi tham gia vao nghién ciru mé rong dai han va tiép tuc dugc danh gid vé
dd an toan va khd ning dung chiu ATB200 duge dung phdi hop véi miglustat. Ngoai ra, cc
danh gi4 vé chirc ning lién quan véi bénh Pompe duoc tién hanh trong nghién cru mé rong

& cac khoang thoi gian déu dan.

Theo Doi P6 An Toan

P an toan duoc theo ddi boi Thiet Bi Giam Sat Y Té va cac tham tra vién trén co s&

lién tuc, va trén co so thuong xuyén boi Ban Chi Pao Tinh An Toan (SSC).

Dung Liéu Liwrong Dy Phong

2 déi twong di lai dugce déu tién trong nghién ctru nay s€ la cac dbi twong du phong
cho nghién ctru va sé la 2 d6i twong dAu tién dugc dung lidu lugng trong mdi thdi ky cua
nghién ctru (cac Thoi ky tir 1 dén 5). Trong truong hop ma dbi twong du phong rat lui sém

khoi nghién cuu, dbi tuong nay s& duoc thay thé boi ddi twong di lai duge khac. Luu y: ft
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nhat 13 4 d6i tuong di lai duoc duge dung lidu lugng 5 mg/kg ATB200 trude khi d41 tugng

khong di lai duge bit ky c6 thé duge ding liéu lugng.

5 Giai doan 1 (cic Thoi ky 1, 2, va 3), céc dbi tuong s& duge dung lieu lugng voi
don lidu luong ting dan cia ATB200 (5 mg/kg [Thoi ky 1], 10 mg/kg [Thoi ky 2], va 20
mg/kg [Thoi ky 3]).

Sau viéc dung lidu luong ciia 2 dbi tuong du phong dbi véi timg thoi ky nghién ciu
trong Giai doan 1, tién hanh cic danh gia dit liéu do an toan san co (PE, céc du hiéu su
séng, AE, cac phan ung truyén, ECG, va cac thir nghiém thi nghi¢m thich hop duge tién
hanh cuc bd) trong thdi gian tir 24 dén 48 gid boi Thiét Bi Giam Sat Y Té va cac thim tra
vién. SSC sg triéu tap dé xem xét d6 an toan chinh thirc khi dir liéu thi nghiém d6 an toan
trung tdm c6 san cho ca hai dbi tugng du phong & mdi mirc @ lidu lwong. Néu SSC xac
dinh ring khong c6 mbi lo ngai ndo vé d6 an toan ma loai bo viéc dung liéu & lidu luong
duoc chi dinh cho thoi ky do, 10 dbi tuong nita s& dugc tham gia va dugc dung lidu lugng.
SSC cling s€ triéu tap dé xem xét do an toan khi dit liéu d6 an toan (bao gbm dit liéu thi
nghiém do an toan trung tdm) cho tht ca cac dbi tuong ¢ ca 3 muc do liéu luong Giai doan 1
muc dd ¢o san.

O Giai doan 2 (cac Thoi ky 4 va 5), 2 d6i tuong du phong s& dugc dung lidu lwong,
va d6 an toan duoc danh gia sau lidu luong dau tign déi voi timg thoi ky trong Giai doan 1.
Néu SSC xéc dinh ring khong c6 méi lo ngai do an toan ndo ma loai bo viée ding lieu b
sung & lidu lugng 20 mg/kg ATB200 phdi hop véi 130 mg miglustat (Thoi ky 4) hodc liéu
luong 20 mg/kg ATB200 phéi hop véi 260 mg miglustat (Thoi ky 5), 10 d6i tugng b sung
s€ nhan 3 licu luong hai tudn mot l4n & lidu lwgng duoc chi dinh cho thoi ky do. SSC sé
triéu tap lai khi tt ca dir liéu @6 an toan (bao gém dit liéu thi nghiém d¢ an toan trung tam)
c6 sin ddi vai tht ca cac déi tugng & cudi Giai doan 2. SSC ciing s€ tri¢u tap dédc bict trong

trudng hop SAE hoac quan ngai vé d6 an toan dugc nhén ra.
SSC ¢6 thé khuyén nghi xem xét bét ky trong sb cac xem xét sau day:
. Tiép tuc nghién ctru ma khong cai bién
. Tiép tuc nghién ctru c6 céi bién (sira do1)

. Tam thoi ngung dung lidu lugng
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. Nging ding lidu lugng vinh vién

Néu theo ¥ kién ctia SSC khong c6 AES hodc quan ngai vé db an toan & cac abi
tugng du phong ma co thé loai bo viéc ding liéu nghién ctru tiép tuc, viéc ding lidu lugng
sé tip tuc ddi voi tht ca céc dbi twong con lai & mirc do liéu lwong d6. DY an toan cla déi
tuong s€ tiép tuc duoc theo ddi k¥ ludng bing Thiét Bi Giam Sat Y Té va céc thdm tra vién

nghién cttu trén co so lién tuc, va & cac khoang cach déu dan boi SSC.

S6 hrong déi twong (theo ké hoach):

Mudi hai déi twong trudng thanh méc bénh Pompe da trai qua ERT (xdp xi 6 ddi
twong di lai duogc va 6 dbi twong khong di lai duoc) s& tham gia vao Giai doan 1. Cung cac

déi tuong d6 tiép tuc nghién ctru & Giai doan 2.

Chéan dodn va tiéu chudn du diéu kién:

Tai Lan Kham Sang Loc, céac dbi twong trwdng thanh méc bénh Pompe da trai qua
ERT s& duoc dénh gia bing cich st dung tiéu chuén du diéu kién duoc phéc hoa dudi day.
Mbi dbi tugng phai dap tng tat ca céc tiéu chuan bao ham va khong c6 tiéu chuin loai trir

nao. Khong chap nhén sy khudc tir ve tiéu chuén bao ham/loai tru.

Tiéu Chuan Bao Ham

Céc dbi tuong da trai qua ERT (di lai dwgrc)

1. Cac dbi tuong nam va nir tur 18 dén 65 tudi, bao ham;

2. Poi twong phai dua ra thu chép thuan da dugc thong bao da ky trude cac quy
trinh lién quan dén nghién ctru bat ky;

3. Péi tugng c6 kha nang sinh dé phai ddng y st dung cac phuong phép ngua
thai dugc chap nhan v& mit y hoc trong qud trinh nghién ciru va trong thoi gian 30 ngay sau
khi ding phéi hgp ATB200 + miglustat lan cudi;

4, DPdi tuong co chin doan mic bénh Pompe dya trén su thiéu hut hoat tinh

enzym axit a-glucosidaza dugc ghi chép lai hodc bang cach xac dinh kiéu gen GA4,;

5. Péi tuong da tiép nhan ERT bang alglucosidaza alfa trong khoang thoi gian tur

2 dén 6 nam trudc;
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6. Dbi tuong hién dang tiép nhan alglucosidaza alfa theo tAn suét 12 hai tuAn mot
lﬁn;
7. Dbi tuong di tiép nhan va hoan thanh hai dot truyén cudi ma khong c6 bién cb

bat loi lién quan dén thudc dan dén gian doan liéu luong;
8. Dbi tuong phai c6 kha ning di bd tir 200 dén 500 mét theo 6SMWT; va

9. Dung tich sdng gang stc (FVC) khi ding thang phai nam trong khoang tur

30% dén 80% gia tri chuan duoc dy doan.

Céc dbi twong da trai qua ERT (khong di lai dworc)

10.  Céc dbi twong nam va nit tir 18 dén 65 tudi, bao ham;

11.  Dbi tuong phai dua ra thu chap thuin da dugc thong bao da ky trude cac quy
trinh lién quan dén nghién ctru bat ky;

12.  Dbi twong c6 kha ning sinh dé phai ddng ¥ st dung cac phuong phap nglra
thai dwoc chap nhan vé mat y hoc trong qua trinh nghién ctru va trong thoi gian 30 ngay sau
khi dung phdi hop ATB200 + miglustat lan cudi;

13.  Déi tuong co chan doan mic bénh Pompe dua trén su thiéu hut hoat tinh
enzym axit o-glucosidaza dugc ghi chép lai hodc bang cach xac dinh kiéu gen GAA4;

14.  Dbi tuong da tiép nhan ERT bing alglucosidaza alfa trong thoi gian >2 nam;

15. Dbi tuong hién dang tiép nhan alglucosidaza alfa theo tAn suit 13 hai tuAn mot
lan;

16.  Déi twong da tiép nhan va hoan thanh hai dot truyén cudi ma kbong co bién cb
bét loi lién quan dén thubc dan dén gian doan liéu luong; va

17.  Déi twong phii gén v6i xe lan hoan toan va khong thé di bo khi khong duoe

ho tro.
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Tiéu Chuan Loai Trix

Céc ddi twong da trai qua ERT (di lai dwgre)

1. Péi tuong da tiép nhan tri liéu nghién ctru bénh Pompe bat ky, ngoai
alglucosidaza alfa trong vong 30 ngay trudc LAn Kham Co S0, hodc tién liéu lam nhu vay
trong qua trinh nghién clru;

2. Déi tuong da tiép nhan didu tri bang céc thudc ngan chin (miglitol (vi du,
Glyset®); miglustat (vi dy, Zavesca®); acarbose (vi du, Precose®, Glucobay®); voglibose
(vi du, Volix®, Vocarb®, va Volibo®); albuterol va clenbuterol; hodc thube nghién ctru/thi
nghiém bét ky) trong vong 30 ngay clia Lan Kham Co So;

3, Péi tuong, néu 12 nit, co thai hodc dang cho con b luc sang loc;

4. Péi tuong, du 12 nam hay nit, dang co ké hoach mang thai trong qua trinh
nghién ctru;

5. Déi tuong doi hoi phai hd tro thong khi xam l4n;

6. Déi tuong st dung ho trg thong khi khong xam 14n >6 gio mdi ngay khi tinh;

7. Pdi tugng c6 tinh trang hodc truong hop y té hodc suy nhugc khac bt ky ma
c6 thé, theo ¥ kién tham tra vién, dt ra nguy co vé an todn qua muc cho dbi twgng hodc lam
ton thwong kha ning cla d6i tugng dé tuan theo cac yéu cau cta quy trinh;

8. Déi tugng co tién sir vé chirg phan vé vdi alglucosidaza alfa;

9. Déi tuong co tién st vé do chuén khang thé khang axit o-glucosidaza tai to
hop duy tri cao;

10.  Dbi twong co tién st vé di tmg hodc man cam voi miglustat hodc cac duong
dang imino khac;

11. D&i tuong co tién su v& bénh tw midn da biét bao gém bénh luput ban do,
viém tuyén giap tu mién, bénh xo cing da, hodc viém khop dang thap; va

12. Db tugng cb tién st da biét vé bénh hen phé quan.
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Céac ddi tuong da trai qua ERT (khong di lai dwge)

13.  Dbi twong da tiép nhan tri liéu nghién ctu bénh Pompe bat ky, ngoai
alglucosidaza alfa trong vong 30 ngay trudc Lan Kham Co S&, hodc tién liéu lam nhu vay
trong qua trinh nghién ctru;

14.  Ddi twong di tiép nhan didu tri bang cac thudc ngan chin (miglitol (vi du,
Glyset®); miglustat (vi du, Zavesca®); acarbose (vi du, Precose®, Glucobay®); voglibose (vi
du, Volix®, Vocarb®, va Volibo®); albuterol va clenbuterol; hodc thude nghién ctru/thi
nghiém bt ky) trong vong 30 ngay clia Lan Khdm Co S6;

15.  Dbi tuong, néu 12 nit, c6 thai hodc dang cho con bu lic sang loc;

16.  Ddi tuong, du la nam hay nir, dang c6 ké hoach mang thai trong qué trinh
nghién ctru;

17.  DAi tuong c6 tinh trang hodc truong hop y té hoic suy nhuoc khéac bat ky ma
c6 thé, theo ¢ kién tham tra vién, dit ra nguy co vé an toan qua muc cho dbi tuong hodc lam
t6n thwong kha ning cta d6i twgng dé tuan theo cic yéu ciu ctia quy trinh;

18. D4 twong cb tién sit vé ching phan vé v6i alglucosidaza alfa;

19.  Dbi twong cb tién st vé d@d chudn khang thé khang axit a-glucosidaza tai to
hop duy tri cao;

20.  D4i tuong co tién st vé dj tng hodc man cam voi miglustat hodc cac duong
dang imino khéc;

21.  Dbi tuong co tién st vé bénh ty mién da biét bao gébm bénh luput ban do,
viém tuyén giap tu mién, bénh xo cimg da, hodc viém khép dang thip; va

22, Pbituong c6 tién sir da biét vé bénh hen phé quén.

San phcfm, liéu lwone, va phwong thirc sir dung dwoc khdo sat:

Giai doan 1 (bao gdm 3 thoi ky dung liéu lugng cach nhau 2 tuan)
. Thoi ky 1: truyén IV don liéu lugng cta 5 mg/kg ATB200;

. Thoi ky 2: truyén IV don liéu luong cta 10 mg/kg ATB200 cho tAt ca cac dbi

tuwong d hoan thanh Thoi ky 1; va
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. Thoi ky 3: truyén IV don lidu luong ctia 20 mg/kg ATB200 cho tAt ca cac dbi
twong da hoan thanh Thoi ky 2.

Giai doan 2 (bao gdm 2 théi ky ding lidu lugng, mdi thoi ky chira 3 liu luong thube
nghién ctru, cach nhau 2 tuln)

. Thoi ky 4: 130 mg miglustat dwoc ding qua dudng miéng trong thoi gian 1
gi&y tru6e khi truyén IV don lidu luong cia 20 mg/kg ATB200 cho tAt ca cac dbi tuong da
hoan thanh Thoi ky 3 (18p lai 2 tuln 1 trong tong cong 3 l4n dung); va

. Thoi ky 5: 260 mg miglustat duge ding qua duong mi¢ng trong thoi gian 1
gio trude khi truyén IV don liéu lrgng cua 20 mg/kg ATB200 cho tAt ca cac dbi twong da
trdi qua ERT d& hoan thanh Thoi ky 4 (13p lai 2 tudn 1 lan cho tong cong 3 lan dung).

Luwu ¥: Yéu cau cac dbi twong nhin an it nhét 1a 2 gid trude va 2 gio sau khi dung
miglustat qua duong miéng.

Toan Bo Thoi Gian Nghién Ciru: Lén dén 22 tuan (thoi gian sang loc 1én dén 4
tuan sau d6 xap xi 18 tuan cho diéu tri nghién ctru [cac Giai doan 1 va 2])

Khoang thoi gian quan tric PK don lidu (Giai doan 1, cac Thoi ky 1, 2, va 3): 6
tudn

Khoang thoi gian quan tric PK da liéu (Giai doan 2, cac Thoi ky 4 va 5): 12 tudn
Khoang thoi gian quan tric d an toan, khi niing dung chiu, va kha nang giy mién

dich (cdc Thoi ky 1,2, 3, 4, va 5): 18 tudn

Tiéu chuan dé danh gid:

Co ban:

Cac danh gia d6 an toan:

. PE
. Céac dau hiéu su séng, bao gém nhiét do co thé, RR, HR, va BP
. AE, bao gdbm IAR

. ECG 12-Can
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o Cac danh gia thi nghiém d¢ an toan lam sang: hoa hoc huyét thanh, huyét hoc,

va thtr nghiém nude tiéu

PK cua ATB200 va miglustat trong huvét tuong:

. Mtrc d6 hoat tinh axit a-glucosidaza huyét twong va céc tham s6 PK nong do
protein axit o-glucosidaza tdng sb: néng do trong huyét twong dugc quan sat thdy 16n nhit
(Cién nhar)» thot gian dé dat duoc néng do trong huyét twong dugc quan sat théy 16n nhét (tion
i), dién tich dudi dudong cong thoi gian nﬁ")ng do thuéc-huyét twong tor Thoi didm 0 dén
thoi diém c6 nong do ¢6 thé do dugc 1an cudi (AUC,.), dién tich dudi dudng cong thoi gian
noéng do thude-huyét twong tir Thoi didm 0 ngoai suy dén vo cung (AUC..), thoi gian ban
thai (t,;), va tong do thanh thai sau khi dung IV (CLy)

. Céc ty 1¢ ctia hoat tinh axit o-glucosidaza huyét twong va protein axit o-
glucosidaza tong s6 Cign unir V& AUC., d6i v6i tAt c cac ché do lidu luong

. Céc tham sb PK miglustat trong huyét trong: Cisn nhits tion nha, AUCo., AUCo.,
va ty,, d0 thanh thai thude tong s6 biéu kién sau khi dung qua dudng miéng (CL1/F), va thé
tich phan bd ¢ khodng thoi gian cudi sau khi dung qua duong miéng (Vz/F) d6i voi modi
murc d6 liéu luong

. Céc ty 1¢ cia miglustat trong huyét twong Ciep nnae Va AUCq.o ddi véi mdi muc
d6 liéu luong

Céc danh gid vé chite nang (dwoc tién hanh ¢ Co s0)

Déi voi dbi twong di lai dugce

. Cac Thir Nghiém Chirc Nang Van Dong

. Tht Nghiém Di B Sau Phut (6MWT)

. Tht Nghiém Di Bo 10 Mét

. Diém Dang Pi, Bac Thang, Gower, va Ngéi Ghé
. Tinh Thoi Gian Dimg Lén va bi (TUG)

. Thtr Nghiém Stc Manh Co (tiéu chuén nghién ctru vé y hoc [MRC] va dong

luc ké cam tay) doi véi ca chi trén va chi dudi
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. Cac PFT (FVC, MIP, MEP, va SNIP)

DPéi véi ddi tuwong khong di lai duoc

. Thir Nghiém Strc Manh Co - Chi Chi Trén
. MRC va dong luc ké cAm tay dugc tién hanh chi d6i voi chi trén

. Céc thir nghiém chirc ning phdi (PFT) (dung tich séng ging stc [FVC], 4p
suit hit vao 16n nhit [MIP], ap sudt tho ra 16n nhat [MEP], va 4p sudt hit vao qua miii

[SNIP])

Céc Két Oud Puoc Bdo Cao O Bénh Nhan (dwoc tién hanh ¢ Co s6)

. Thang Do Mitc B Nghiém Trong Cuia Tinh Trang Mét Moi

. Thang Po P9 Tan Tét Rotterdam

. Hoat dong dic trung-Pompe do Rasch xdy dung (R-PAct)
Khao sat

. D6 chuin khang thé khdng ATB200 (toan bd va trung hoa)

. Phan ung chéo cua khang thé khang axit a-glucosidaza tai td hop véi

alglucosidaza alfa
. Cac xytokin tién viém va chi thi sinh hoc khac cta su kich hoat hé mién dich
. Chi thi PD (Hex4 va CPK)

Cde Phwong Phdp Phdn Tich:

Phuong phap théne ké:

Théng ké mo ta v& céc tham sé PK dugc cung cép. Théng ké tong hop dugc cung
cAp dbi voi tht ca cac bién sb ma khong phai 1a cac tham s6 PK. Dénh gid ty 1¢ voi lidu
lwong 1én hoat tinh axit a-glucosidaza va su tiép xtic protein axit a-glucosidaza tong s6 (Cin
i cac ty 18 AUC., va AUCq.) ctia 5, 10, va mot minh 20 mg/kg ATB200. Phén tich bién
thién (ANOVA) trén hoat tinh axit a-glucosidaza va su tiép xtc protein axit o-glucosidaza
tng 56 (Cign anies C4C ty 18 AUCq, va AUCy.,) cia mdt minh 20 mg/kg ATB200 so v6i 20

mg/kg ATB200 + 130 mg miglustat, va so v6i 20 mg/kg ATB200 + 260 mg miglustat trong
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mdi quan thé va toan bd. ANOVA trén hoat tinh axit o-glucosidaza va su tiép xtic protein
axit a-glucosidaza téng $6 (Cign nhi» cac ty 1€ AUCy., va AUC,.,) cua dbi tuwong di lai duoc
va dbi tuong khong di lai duoc ddi v6i 20 mg/kg ATB200 + 130 mg miglustat va 20 mg/kg
ATB200 + 260 mg miglustat. Danh gi lidu lugng theo ty 1& dbi voi cac ty 18 tiép xac (Cign
i, AUC, va AUC ) gitta 130 mg va 260 mg miglustat trong mdi quém thé ddi tuong va

toan bo. Danh gid anh hudng cla céc két qua gay mién dich 1én PK, PD, va d¢ an toan.

Phén Tich Chuvén Tiép:

Phan tich chuyén tiép duoc tién hanh khi c6 it nhat 1a 50% (n=6) ddi tuong da hoin
thanh Giai doan 2 ctia nghién ctru. C6 thé tién hanh 1én dén 2 phan tich chuyen tiép bd sung

trong nghién clru.

Cée Két Oud PK Ban Pdu.:

Ban t6m tit PK ciia hoat tinh GAA va téng sb protein GAA dbi véi cac dbi twong lan

lwot duge thé hién trong Bang 12 va Bang 13.

Trong c4c bang tir Bang 12 dén Bang 15 va cac hinh v& tr Hinh 24 dén Hinh 26, cac
phép do lidu lugng don (SD) dugc thuc hién sau khi dung miglustat va ATB200 don 1¢, va
cac phép do da lidu lugng (MD) duge thyc hién sau dung miglustat va ATB200 hai tuan

mdt 14n 1an thi ba.

Bdng 12:
A a a tign Cl(')'n c c c aVss
Liéu lwgng aty, Bty b . AUC, AUCy., AUCy /D" [CLt|
nhit  |nhit
mg/kg ATB200 + | . |(ug/m (gio*ug/ |(gid*ug/ (gio*ug/ml/ (I/gio
. (gi0) (gio) (gio) | M
mg miglustat 1)) ml) ml) mg) )
3,5 5,6
2,27
3,15 {(3,5 53,7 _ 1
5 1,06 (9,7) 193 (22,5)(193 (22,5)(0,444 (15,4) (15,9
(53)  (20,4) (21
4,0) ,2)
10 1,26 0,73 3,75 115 447 (30,7)448 (30,6) 0,523 (17,5) 1,93 5,3
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(22,2) (18,2((3,5 (28,3) (15,009
D (21
4,5) ,2)
4,0 5,0
2,16 1,76
1,36 (3,5 256 11020 1021 1
20 (10,2 0,596 (30,1) (37,5
(25,7) - 1(30,4)/(37,4) (37,4) (28
4,0) ,0)
4,5 5,3
. 1,45
20 + 130 Lieul,84 2,49 (4,0 234 (1209 1211 2
0,707 (23,7) (25,8
Luong Pon (16,0) (9,9) | (36,0)|(29,9) (29,9) \ (24
5,0) ,8)
4,0 5,5
. 2,53 1,46
20 + 130 Pa Liéu , (3,5 230 1180 1183 5
1,90 (7,5) (11,9 0,690 (15,1) (14,4
Lugng ) - 1(20,2)|(19,1) (19,0) (14
5,0) ,2)
4.0 5,7
. 2,70 1,38
20 + 260 Liéu2,39 (4,0 228 (1251 1256 1
(10,8 0,733 (15,8) (17,3
Luong BDon (11,5) - 1(26,0)((17.,4) (17,2) (20
4,5) ,2)
“Trung binh cong sé6 hoc (CV%)
"Trung vi (nhé nhdt-16n nhat)
“Trung binh nhan (CV%)
Bang 13:
N , [Cien  AUG,. AUC,. AUC,. . .
Liéu lwong oty Pty tien nnit o e . . CL1 [V
nhit |t o /D
mg/kg ATB200 + (ug/ml(gio*u (gio*u |(gio*ug/ .
i (gi0) (gid) |(gid) (1/gid) (1)
mg miglustat g/ml) |g/ml) mi/mg)




48895 97/177

97

1,02 (1,83 4,0 (3,561,1 R15 218 0,511 1,97 4,57

5

0 1,36 11,99 40 143 589 594 0,694 1,45 3,90
(5.3) ((56,9) | (19,5) [(16,6) ((16,6) (12,3)  (13,4) (14,5

b0 1,65 2,62 4o 338 1547 (1549 (0,904 1,11 3,49
(12,3) (18,5) |~ (11,1) [(12,1) [(12,1) (12,8)  |(14.4) (11,6)

20 + 130 Liéu1,79 2,63 40 322 1676 |1680 10,980 1,03 3,78

Luong Pon (10,7) (6,6) | (18,2) [(14,9) ((14,8) (15,00  (17,6) [(12,2)

b0 + 130 DPa Liéul,99 2,47 4,0 (3,5355 [1800 1804 1,05 0,96 3,70

Luong (102) (42) k500 (165 (12,7) (12,7 (12,9  (13,7) (10.8)
20 + 260 Lidu2,35 12,73 1o 350 [1945 [1953 |I,14 0,89 33,63
Luong Pon (13,9) [(10,4) | (14.2) [(15,1) [(15,0) (15,8)  (15,7) |(16,3)

“Trung binh céng s6 hoc (CV%)
"Trung vi (nho nhat-1ém nhat)
“Trung binh nhdn (CV%)

Hinh 24A thé hién cic bién dang ndng do-thoi gian cua hoat tinh GAA trong huyét
twong trung binh sau khi dung lidu lwgng 5 mg/kg, 10 mg/kg va 20 mg/kg ATB200. Hinh
24B ciing dua ra cac bién dang ndng do-thoi gian cla hoat tinh GAA trong huyét tuong
trung binh sau khi dung lidu lugng 5 mg/kg, 10 mg/kg va 20 mg/kg ATB200, nhung hoat
tinh GAA trong huyét twong dugc thé hién theo thang 16garit. Nhur ¢6 thé thiy trén cac hinh
v& tir Hinh 24A dén Hinh 24B va Béang 12, ATB200 ching t6 lon hon mot chat so voi su

tiép xtic ty 1& voi lidu lwgng ddi véi hoat tinh GAA trong huyét twong.

Hinh 24C thé hién cac bién dang ndng do-thoi gian cua hoat tinh GAA trong huyét
twong trung binh sau khi dung lidu lugng mdt minh 20 mg/kg ATB200, cling nhu 1a 20
mg/kg ATB200 va 130 hodc 260 mg miglustat. Hinh 24D ciing dua ra hoat tinh GAA trong
huyét twong trung binh sau khi dung lidu lugng mot minh 20 mg/kg ATB200, véi 130 mg
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miglustat hodc 260 mg miglustat, nhung hoat tinh GAA trong huyét tuong dugc thé hién
theo thang logarit.

Hinh 25A thé hién céc bién dang nong do-thoi gian cua protein GAA téng sb trong
huyét tuong trung binh sau khi ding lidu luong 5 mg/kg, 10 mg/kg va 20 mg/kg ATB200.
Hinh 25B cling dua ra cac bién dang ndng do-thoi gian cua protein GAA tong sb trong
huyét twong trung binh sau khi ding lidu lugng 5 mg/kg, 10 mg/kg va 20 mg/kg ATB200,
nhung protein GAA téng sb trong huyét twong dugc thé hién theo thang 16garit. Nhu c6 thé
thdy trén cac hinh v& tir Hinh 25A dén Hinh 25B va Bang 13, ATB200 ching t6 16n hon
mot chut so voi su tiép xuc ty 18 voi lidu lugng dbi véi protein GAA téng s6 trong huyét

tuong.

Hinh 25C thé hién cac bién dang ndng d¢-thdi gian cia protein GAA tong s6 trong
huyét twong trung binh sau khi dung lidu lwong mot minh 20 mg/kg ATB200, 20 mg/kg
ATB200 va 130 mg miglustat, va 20 mg/kg ATB200 va 260 mg miglustat. Hinh 25D cling
dwa ra protein GAA téng sb trong huyét twong trung binh sau khi dung liéu lugng mot minh
20 mg/kg ATB200, with 130 mg miglustat hodc 260 mg miglustat, nhung protein GAA tong
s trong huyét twong dugc thé hién theo thang 16garit.

Nhu duge thé hién trong Bang 13, viéc dung phdi hop miglustat lam tang thoi gian
ban thai trong huyét twong cla protein GAA tbng sb 1én xdp xi 30% tuong quan voi
ATB200 duoc dung mdt minh. Thé tich phan b nam trong khoang tir 3,5 dén 5,7 1 @6i véi
tAt ca cac diéu tri, goi ¥ rang su glycosyl hoéa ATB200 cho phép phan phéi ATB200 hiéu

qua dén cac mo.

Ban tom tit PK d6i v6i miglustat duoc thé hién trong Béang 14.

Bdng 14
\ , G [Cin . JAUC,. . .
Liéu lu‘()’ng Btl/za tion nhét AUCo_t AUC . . VZ/F CL/F
ande i/ BW o/ BW

(ng/ml/k|(gio*ug/(gio*ug/(gio*ng/ .

mg (gid) (gi0) (ug/ml) O |(V/gio)
g) ml) ml) ml/kg)

130 bon4,5 2,75 (1,51647 19,2 12620 (13157 |154(29,7)65.4 9,93
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Lidu G7.0F3,5 (22D (23,9 [13.1) [13,1) @1,9) [(13,7)
130 Da Lidub,6 (3,0 (1,5 41393 [163  [11477 [12181 88,1 10,8
142 (26.9)
Luong (12,5) 3.,5) (36,8) (36,4) (18,0) ((16,4) (26,1) |(16,2)
260 Ponss P75 (103552 W15 6631 [0SO | (308)79,2 0,51
Lidu 259 L5,0)  [30,2) [33,8) (251) (22.9) "\55,3) 127.6)

“Trung binh cong s6 hoc (CV%)

"Trung vi (nho nhat-16m nhdt)

“Trung binh nhdn (CV%,)

Hinh 26 thé hién bién dang nong d¢-thdi gian ciia miglustat trong huyét tuong & cic

d6i twong 1a nguoi sau khi dung lidu lwong 130 mg hodc 260 mg miglustat.

Nhu c6 thé thiy trong Bang 14 va Hinh 26, miglustat trong huyét trong, dugc ding

qua dudng miéng trong thoi gian 1 gid trude khi truyén ATB200, dat dén nong do dinh

trong thoi gian 2 gid sau khi truyén va chung t6 dong hoc ty 1€ vdi liéu lugng.

Tién hanh phan tich trén céc phén khéc nhau cua duong cong ndng do huyét twong

61 véi hoat tinh GAA va protein tong sb dé x4c dinh AUC timg phan. Bang 15 dua ra ban

tom tit ctia AUC tirng phan i O-tisy nnét> tisn nhée-6 810, tion nnét-10 810, tion nnét-12 g10 VA tign it

24 gitr d6i v6i hoat tinh GAA va protein téng sb.

Badng 15:

Trung Binh Cong S6 Hoc pAUC (ng*gio/ml) & Thoi

Piém Sau Khi Dung Liéu Lugng (N=4)

Chat Phén| | . 0-tigm tion nnde | tion  nnde | Gion  nhée | Bion  nnde

bieu Tri . .
Tich nhét 6gio 10gior 12gio 24gi0
Hoat  tinh

20 mg/kg 428 382 606 630 654
GAA
Hoat tinh |20 mgkg +

456 415 722 770 832

GAA 130 mg Don
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Liéu
20 mg/kg +
Hoat  tinh g
130 mg bDa|423 392 689 737 796
GAA .
Liéu Luong
20 mgkg +
Hoat  tinh gRe
260 mg bDon | 423 536 924 996 1094
GAA .
Liéu
Protein
\ , 20 mg/kg 621 603 943 981 1040
Tong SO
‘ 20 mgkg +
Protein
) , 130 mg Pon | 565 614 1041 1106 1189
Tong SO .
Licu
Da Liéu
Protein Luong 20
, , 630 612 1079 1154 1244
Tong SO mg/kg + 130
mg
‘ 20 mgkg +
Protein
, , 260 mg Pon | 679 824 1411 1518 1665
Tong SO ;
Liéu

Nhu c6 thé thdy trong Bang 15, su gia ting trung binh ty 1& phan trim hoat tinh GAA

ctua pAUCtgn nnét-24 givr d6i voi 20 mg/kg cong miglustat twong quan voi mot minh 20 mg/kg
ATB200 14 21,4%, 17,8%, 40,2%, lan lugt d6i véi 130 mg SD, 130 mg MD, va 260 mg SD.

Tuong tu, su gia tang trung binh ty 1€ phéan trim protein GAA tdng s6 cia pAUCty,

nhéat-24gio

12.5%, 16,4%, 37,5%, 1an lugt dbi voi 130 mg SD, 130 mg MD, va 260 mg SD.

di v&i 20 mg/kg cong miglustat twong quan voi mét minh 20 mg/kg ATB200 la

Do d6, phéan tich AUC mot ph?m ching minh rang viéc dung phdi hop miglustat 1am

tang dang ké AUC ting phén khoang thoi gian cudi (tign nhit24 giz) Cua ATB200 béng xép xi
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15% déi v6i lidu lugng 130 mg miglustat va bing xap xi 40% doi voi lidu luong 260 mg

miglustat.

Céc Két Oud Chi Thi Sinh Hoc Ban Ddu

Ham lugng cua alanin aminotransferaza (ALT), aspartat aminotransferaza (AST) va
creatin phosphokinaza (CPK) dugc theo ddi ¢ ngudi bénh ma chuyén d6i tr Lumizyme®
sang ATB200. Cac bénh nhén tiép nhan lidu luong ATB200 tang dan (5, 10 va 20 mg/kg)
sau d6 dung phéi hop ATB200 (20 mg/kg) va miglustat (130 va 260 mg). Ham lugng cao
cta enzym CPK co thé biéu thi tén thuong hodc ap lyc cing thing 1én mo co, tim, hodc ndo.
ALT va AST tang cao lan lugt 1a cac chi thi ctia tdn thwong gan va co do bénh Pompe. Phan
tich ban dAu vé& ham luong ciia ALT, AST va CPK dugc thé hién trén céc hinh v& tir Hinh

38 dén Hinh 41.

Nhu c6 thé thiy trén céc hinh v& tir Hinh 38 dén Hinh 41, c¢ hai bénh nhan thé hién
hudng sém vé phia sy cai thién & cé ba chi thi sinh hoc va ¢6 hai bénh nhéan van 6n dinh. C6
mot bénh nhan co sy giam 44%, 28% va 34% lan lugt & CPK, AST Va ALT. Bénh nhéan kia
co sy giam 31%, 22% va 11% lan luot & CPK, AST va ALT.

Cho dén lac nay, khong cé bién cb bit loi nghiém trong (SAE) nao. AE thuong la
nhe va nhat thi. Cho dén Iic nay khdng c6 cac phan ung lién quan dén viéc truyén sau
100+ 14n truyén & tit ca cac bénh nhan tham gia. T4t ca cac bénh nhan c6 céc khang thé
khang tThGAA vao luc co s6 ma thuong van 6n dinh. Xytokin van thip va 6n dinh trong qua

trinh truyén.

Vi du 15: Ham luong cua GAA va LAMP] trong nguyén bao sgi kiéu dai va nguyén bao sgi

Pompe

Sir dung kinh hién vi huynh quang midn dich d& phat hién ham lugng clia GAA va
LAMP! trong nguyén bao soi kidu dai va nguyén bao sgi Pompe véi dot bién ghép nbi
thong thuong. Nhu duge thé hién trén Hinh 27, GAA & céc ngan lysosom riéng biét trong
nguyén bao soi kiéu dai. Hinh 27 con thé hién tin hiéu GAA ddi dao trong nguyén bao sgi
Pompe, va cho thdy rang ca tin hiéu GAA va tin hiéu LAMP1 trong nguyén bao sgi Pompe
dudng nhu tap trung cuc bd ¢ ER va thé Golgi, chir khong phai 1a cac lysosom ngoai bién.

bay la bang ching cla viéc van chuyén protein GAA da bi thay ddi trong nguyén bao soi
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Pompe.

Vi du 16: Su cai thién cha rdi loan chirc ning té bao va chirc nang co o chudt da bi lam bat

hoat Gaa

D3 thay rang su suy yéu ctia sy di hoa glycogen lysosom do thiéu hut GAA gy ra rdi
loan chirc nang t& bao co ban nhu d3 duoc chiung minh 1a béi tu tiéu lién tuc, rd rang va su
tang sinh va sy tich liiy cia cac khoang ndi bao lien két mang da dugc lip day bing
glycogen tich liiy (N. Raben et al.). Dt liéu mo mién dich cia ching t6i chira rang viéc van
chuyén protein dugc thay dbi dang ké ddi véi nhidu protein bao gdm mat vai protein chinh
ma cuc ky quan trong dbi v6i d6 6n dinh mang co ching han nhu dystrophin, a- va p-
dystroglycan, cic sarcoglycan khac nhau va céc protein khac ma chira phtic hgp dystrophin
glycoprotein cling nhu 1a cac protein tham gia vao viéc stta chita co chang han nhu
dysferlin. Céc protein co chinh nay yéu cAu viéc van chuyén protein thich hop dén mang té
bao co noi ching thuc hién chtrc ndng. Nhu duge thé hién trén Hinh 28, dit liéu mo mién
dich cua chung t6i chi ra ring phan doan dang ké ctia cac protein co chinh nay co6 su dinh vi
ndi bao trong co ciia md hinh chudt da bi lam bét hoat (KO) Gaa méc bénh Pompe. Céc dir
liéu nay chi ra rang viéc vén chuyén sai cta céc protein co chinh nay c6 thé gy ra bénh

loan dudng co-gia ma cudi cung din dén sy suy yéu va hu hong co.

Alglucosidaza alfa (Myozyme®) va ATB200 c6 va khong c6 10 mg/kg miglustat
duoc danh gia ¢ chudt KO Gaa 6 lidu lwgng ERT twong dwong (20 mg/kg) thong qua lich
trinh dung liéu lugng hai tudn mot 14n. Sau 2 l4n dung, alglucosidaza alfa lam giam vira
phai glycogen lysosom tich lity trong co xuong (cac hinh v& t Hinh 32A dén Hinh 32C) va
¢o cac tac dung khong dang ké theo hudng lam gidm ty tiéu (Hinh 30A - Hinh 30B) hodc su
ting sinh lysosom (Hinh 29A - Hinh 29B) khi so véi chudt duoc didu tri bang ta dugc 1ong.
Ngugce lai, quan sat thiy rang do thanh thai glycogen lysosom t6t hon dang ké véi
ATB200/miglustat trong cac didu kién giéng hét nhau (cac hinh v& tir Hinh 32A dén Hinh
32D). ATB200/miglustat cling duong nhu 1a cai thién sinh 1y co no6i chung nhu d& dugc
ching minh béng ham luong cta LC3 II gidm di (Hinh 30A - Hinh 30B), chi thi sinh hoc tu
tiéu da xac minh rd rang va bﬁng su thanh thai cac tai ndi bao tich Ity duge nhudm mau
bing LAMP1 (Hinh 29A - Hinh 29B), protein mang va dysferlin nguyén khéi lysosom
thuong tru da biét (Hinh 31A - Hinh 31B), protein bé mit t& bao da biét tham gia vao viéc
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sira chita co. Ngoai ra, ATB200/miglustat cdi thién dang ké kién tric co ma gidng véi cac
so1 co cua chuot kiéu dai.

Va, céc hinh v& tir Hinh 29 dén Hinh 32 thé hién hai mé ATB200 khic nhau (qua
trinh san xuAt thé hé trudc va sau) tao ra cac két qua co thé so sanh dugc. Trén cac hinh v&
tr Hinh 32A dén Hinh 32D, * dung dé chi c6 ¥ nghfa vé mit thng ké so véi mot minh

Myozyme®.

Vi du 17: Chtte ning co & chudt da bi 1am bat hoat Gaa

Trong cic nghién ctru dai han cua 12 lan dung hai tudn mot 1an, 20 mg/kg ATB200
cong 10 mg/kg miglustat 1am tang sttc manh co chirc ning & chudt KO Gaa tir co s¢ nhu
duoc do badi ca thir nghiém luc ndm gitt va thit nghiém ban tay ndm day (Hinh 33A - Hinh
33B). Chudt duoc diéu tri bang alglucosidaza alfa (Lumizyme®) tiép nhan cing lidu luong
ERT (20 mg/kg) dugc quan sat thiy 1a suy gidm trong cac didu kién giéng hét nhau trong
hiu hét nghién cou (Hinh 33A - Hinh 33B). Nhu v6i nghién clru ngin han,
ATB200/miglustat ¢6 do thanh thai glycogen t5t hon dang ké sau 3 thang (cac hinh v& t
Hinh 34A dén Hinh 34C) va 6 thang (céc hinh v& tir Hinh 34D dén Hinh 34G) cta viée diéu
tri so vdi alglucosidaza alfa. ATB200/miglustat cling lam giam sy tu tiéu va su tich liy ndi
bao ctia LAMP1 va dysferlin sau 3 thang diéu tri (Hinh 35) so vdi alglucosidaza alfa. Trén
Hinh 33A, * dung dé chi c6 ¥ nghia vé mit thdng ké so v6i mot minh Lumizyme® (p<0,05,
t-test 2 phia). Trén céc hinh v& tir Hinh 34A dén Hinh 34G, * dung dé chi c6 y nghia vé mat
théng ké so voi mot minh Lumizyme® (p<0,05, dang so sanh da nhom bang cach st dung

phwong phap Dunnett trong phéan tich ANOVA mbt chiéu).

Xem xét cung nhau, cac dit liéu nay chi ra rang ATB200/miglustat huéng dich mot
cach hiéu qua dén cac co d8 1am dao nguoc rdi loan chic nang té bao va cai thién chirc ning
co. bidu quan trong la, sy céi thién r0 rét & kién tric co va su tu tiéu va sy tich 1y ndi bao
giam di ciia LAMP1 va dysferlin c6 thé 12 dau hiéu dai dién t6t v& sinh 1y co dugce cai thién
ma twong quan voi cc cai thién vé sirc manh co chirc nang. Két qua nay cho thdy rang viéc
theo doi su tu tidu va cac protein co chinh ¢o thé 14 phwong phap thiét thuc, hop 1y dé danh
gid céc didu trj tri liéu hitu higu dbi v6i benh Pompe & chudt KO Gaa ma c6 thé ching t6 1a

céc chi thi sinh hoc hitu dung tu mau sinh thiét co trong cac nghién ctru lam sang.
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Hinh 40 cho thdy ring 6 thang ding ATB200 ma c6 hodc khong c6 miglustat lam ha

thap su tich iy ndi bao cta dystrophin ¢ chudt KO Gaa. Cé sy giam 16n hon cua s tich liiy

dystrophin bang ATB200 = miglustat so v6i Lumizyme®.

Vi du 18: Anh huong ctia hdm lwong axit sialic 1én ATB200 & chudt da bi lam bAt hdat Gaa

Hai mé c6 ATB200 véi cac ham lwong axit sialic khac nhau dugc danh gia vé duoc

dong hoc va tinh hi¢u qua & chudt KO Gaa. Bang 16 thé hién tom tt dic tinh ddi v6i hai

me.
Bang 16:
Pic Tinh Mé A Mé B
Axit Sialic 4,0 mol/mol | 5,4 mol/mol
protein protein
Ham Luong M6P 3,3 mol/mol | 2,9 mol/mol
protein protein
Hoat tinh dédc hi¢u | 115831 (nmol | 120929 (nmol
4mu/mg 4mu/mg
protein/gio) protein/gid)
Lién két CIMPR | K4=2,7 nM K=2,9 nM

Nhu c6 thé thdy trong Bang 16, Mé B c6 ham lugng axit sialic cao hon so voi M€ A,

nhung c6 ham lugng MGP thap hon mot chit so véi Mé A.

Hinh 36 thé hién cac bién dang ndng do-thdi gian cua hoat tinh GAA trong huyét

'tu’O’ng & chuot KO Gaa sau khi dung lidu IV dang bolus don 1é ciia ATB200. Thoi gian ban

thai ca Mé A va Mé B duoc néu trong Bang 17 dudi déy.

Bdng 17:

Thoi Gian Ban
Thai (gio)

Gia Tri Trung
Binh £ SEM
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Me A 0,50 £ 0,02

Me B 0,60 £+ 0,03

Nhu c6 thé thiy trong Bang 17, Mé B c6 thoi gian ban thai thap hon so v&i Mé A.
Mic du do giam thoi gian ban thai nay la vira phai, d6 giam trong thoi gian ban thai nay co
y nghia vé mat théng ké (p<0,05 trong t-test 2 phia).

Trong nghién ctu lién quan, viéc tiém vao tinh mach dudi IV dang bolus cua
ATB200 (Mé A va Mé B) va Lumizyme® dugc ding cho chugt KO Gaa hai tudn mot lan
v6i tong s6 12 2 mii tiém. Do ham lugng glycogen trong cac md 14 ngay sau khi dung lan
cubi. Nhu duge thé hién trén céc hinh v& tir Hinh 37A dén Hinh 37D, Mé B thuong hiéu qua
hon trong viéc lam giam glycogen so véi M¢ A ¢ lidu lwgng tuong ty. Ca Mé A va Mé B
d&u vuot troi hon so véi Lumizyme® trong viéc 1am giam glycogen. Trén cac hinh vé& tir
Hinh 37A dén Hinh 37D, * ding dé chi ¢6 y nghia vé mit thdng ké so voi Lumizyme®
(p<0,05, t-test) va " dung dé chi su so sanh c6 y nghia vé mat thong ké ctia Mé A va Mé B ¢

cung lidu lugng (p<0,05, t-test).

Cac phuong an duge md ta trong bin mo ta nay duoc du dinh dé minh hoa cho cac
hop phan va phuong phap theo sang ché va khong duge du dinh 1 1am gisi han pham vi cua
sang ché. Nhidu cai bién va thay @bi khac nhau thong nhét v4i ban mo ta sang ché noi chung
va nguoi co hiéu biét trung binh trong linh vuc d2 dang hiéu dugc rang ching dugc du dinh
la dugc bao ham trong sang ché. Cac yéu cau bao ho kém theo khong bi gioi han béi cac
phuong an cu thé duoc néu trong cac vi dy, ma cin dugc hiéu theo nghia rong nhét théng
nhét v6i ban mo ta sang ché néi chung.

Céc sang ché, bing sang ché, tai liéu cong bd, ban md ta san phém, Ma S6 Truy Cap
GenBank, va quy trinh dugc vién dn trong toan bd ban mo ta sang ché nay, ndi dung boc 1o

cua chung duoc két hop & day chi v6i myc dich tham khao.
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. Mot bd kit bao gom:

dang lidu lugng duge dung chira miglustat dugc dinh hinh dé dung qua duong miéng véi
lidu khoang 260 mg hogc khoang 130 mg,

dang liéu lrgng duge dung bao gdm céc phan tir axit o-glucosidaza tai td hop & nguoi
(thGAA) dugc dinh hinh dé dung trong tinh mach véi lidu tir khoang 5 mg/kg dén khoang 20
mg/kg, va

huéng dén sir dung dang lidu lugng dugc dung bao gdm miglustat va dang lidu luong
duoc dung chira cac phan tir thGAA cho bénh nhén c6 nhu cdu str dung,

trong d6

cic phén tir hGAA dugc tao ra trong t& bao trimg chudt ddng Trung Qubc (CHO),

céac phén tir hGAA bao gdm céc vi tri N-glycosyl héa tidm niing thir nhat, thir hai, thi
ba, thir tu, thir ndm, thir su va thir bdy & cdc vi tri axit amin tmg v6i N84, N177, N334, N414,
N596, N826 va N869 cia SEQ ID NO: 5 twong (g,

40% -60% N-glycan trong cac phéan tir thGAA 13 N-glycans loai phirc hop, va

it nhét 50% phan tor rhGAA mang don vi bis- manoza-6-phosphat (bis-M6P) tai vi tri N-

glycosyl hoa tiém ning thi nhét.

2. Mot bd kit bao gdm:

dang liu lwgng duge dung bao gdm céc phén tir axit a-glucosidaza tai td hop & nguoi
(thGAA) duoc dinh hinh dé& ding trong tinh mach véi lidu tir khodng 5 mg/kg dén khodng 20
mg/kg, va

hudng din st dung cho bénh nhén cin dén dang lidu Iwong dugc dung bao gdm céc phén
tir rhGAA két hop véi dang lidu lugng duge dung bao gém miglustat,

trong do

che phan tir thGAA duoc tao ra trong té bao trimg chudt ddng Trung Quédc (CHO),

céc phén tir hGAA bao gdm céc vi tri N-glycosyl héa tiém nang thir nhét, thir hai, th
ba, thir tu, thir nim, thir sdu va thir bay & cac vi trf axit amin Ung v&i N84, N177, N334, N414,
N596, N826 va N869 ctia SEQ ID NO: 5 tuong tng,

40% -60% N-glycan trong cac phan tir thGAA Ia N-glycans loai phtrc hop, va

106/177
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it nhit 50% phan tir hGAA mang don vi bis- manoza-6-phosphat (bis-M6P) tai vi tri N-

glycosyl hoa tidm nang thir nhat.
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26/51

Hoat Tinh GAA Trung Binh
Giai Doan 1 (N=4)

Theé gian

HINH 244

Hoat Tinh GAA Trung Binh

Giai Doan 1 (N=4)

133/177

- Hoat tinh GAA 20 mg/kg
@ Hoat tinh GAA 10 mg/kg
-& Hoat tinh GAA 5 mglkyg

gl , . .

, - Hoat tinh GAA 20 mg/kg
§ 108 - Hoat tinh GAA 10 mgikg
= : als ,‘ 1 : ER T
ig ;g 10 -2 Hoat tinh GAA 5 mg/kg
)=
&

201
!
ﬂ.tﬂ T ] X 1 I ¥ B
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st
Hoat Tinh GAA [SD) Trung Binh doi véi 20 moglkg Mot Minh
so vivl 20 molkg +130 mg hodc 260 mg Miglustat

5&@7
=
o 3004 -4 Hoat tinh GAA 20 ma/kg
s
E

. Hoattinh GA& 130 5D
4= Hoat tinh GAA 260 mg SO0

Theri gian

HiNH 24C

Heat Tinh GAA (SD) Trung Binh d&i vori 20 mglkg M§t Minh
30 voi 20 mgfkg +130 mg hogc 260 mg Miglustat

g il
<
& o w4~ Hoat tinh GAA 20 mglkg
£ .- Hoat tinh GAA 130 50
FE o . Hoat tinh GAA 260 mg SD
55
I =
-
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o k
=
e
g
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HINH 24D



48895 135/177

IR51

Protein Tdng 56 Trung Binh
Giai doan 1 (N=4}

. Protein Téng 6 20 mgikg
% Protein Téng S6 10 mg/kg
-+ Protein Tong 50 5 mg/kg

g 92t 20 24
Thiéel glan
HINH 25A

Protein Tdng $6 Trung Binh

Giai doan 1 {N=4) ) o
«z Protein Tong 56 20 mg/kg
-g Protein Tong S6 10 mg/kg

— Protein Téng $6 5 mg/kg

Néng B4 Protein Tong S6

Thiri gian

HINH 25B



Méng Do Protein Téng Sé

Néng b6 Protein Tong $6
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48895 136/177

IR |

Protein Téng $& Trung Binh déi vori 20 mglkg Mot Minh
so véi 20 mgikg + 130 mg hodc 260 mg Miglustat
400+ | % Protein Tong 56 20 mgfkg
-+ Protein Téng $6 130 8D
- Protein Téng S6 260 SD

Thivi gian

HiMH 25C

Protein Téng $& Trung Binh dbi vé&i 20 mg/kg Mgt Minh
so v&i 20 mgikg + 130 mg hodc 260 mg Miglustat

10004 - Protein Tong 56 20 malky

-s~ Protein Tong 56130 8D
- Protein Téng S6 260 SD
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<110>

<120>

<130>

<160>

<170>

<210>
<211>
<212>
<213>

<400>

48895

DANH MUC TRINH TU

Amicus Therapeutics,

Inc.

Kit chuta axit alpha-glucosidaza dé diéu tri bénh Pompe
DISEASE

AT-P8500-PCT

6

PatentIn phién ban 3.5

1
952
PRT
Homo

Met Gly Val

1

Ala

His

Leu

Pro

65

Gln

Ala

Ala

Phe

Glu

145

Pro

Asn

Val

Tyr

Gln
225

Leu

Asp

Glu

50

Arg

Cys

Ile

Lys

Pro

130

Met

Lys

Arg

Pro

Ser

210

Leu

Val

Phe

35

Glu

Asp

Asp

Thr

Gln

115

Pro

Gly

Asp

Leu

Leu

195

Val

Asp

sapiens

Arg

Ser

20

Leu

Thr

Ala

Val

Gln

100

Gly

Ser

Tyr

Ile

His

180

Glu

Glu

His

Leu

Leu

His

Gln

Pro

85

Glu

Leu

Tyr

Thr

Leu

165

Phe

Thr

Phe

Arg

Pro

Ala

Val

Pro

Ala

70

Pro

Gln

Gln

Pro

Ala

150

Thr

Thr

Pro

Ser

Val
230

Pro

Thr

Pro

Ala

55

His

Asn

Cys

Gly

Ser

135

Thr

Leu

Ile

Arg

Glu

215

Leu

Cys

Ala

Arg

40

His

Pro

Ser

Glu

Ala

120

Tyr

Leu

Arg

Lys

Val

200

Glu

Leu

Ser

Ala

25

Glu

Gln

Gly

Arg

Ala

105

Gln

Lys

Thr

Leu

Asp

185

His

Pro

Asn

His

10

Leu

Leu

Gln

Arg

Phe

90

Arg

Met

Leu

Arg

Asp

170

Pro

Ser

Phe

Thr

Arg

Leu

Ser

Gly

Pro

75

Asp

Gly

Gly

Glu

Thr

155

Val

Ala

Arg

Gly

Thr
235

Leu

Gly

Gly

Ala

60

Arg

Cys

Cys

Gln

Asn

140

Thr

Met

Asn

Ala

Val

220

Val

Leu

His

Ser

45

Ser

Ala

Ala

Cys

Pro

125

Leu

Pro

Met

Arg

Pro

205

Ile

Ala

Ala

Ile

30

Ser

Arg

Val

Pro

Tyr

110

Trp

Ser

Thr

Glu

Arg

190

Ser

Val

Pro

Val

15

Leu

Pro

Pro

Pro

Asp

95

Ile

Cys

Ser

Phe

Thr

175

Tyr

Pro

His

Leu

Cys

Leu

Val

Gly

Thr

80

Lys

Pro

Phe

Ser

Phe

160

Glu

Glu

Leu

Arg

Phe
240

159/177



Phe

Ile

Trp

Ala

Gly

305

Val

Gln

Leu

Arg

385

Asn

Gln

Ser

Gly

465

Trp

Ala

Asp

Ser

Pro

545

Ser

Ala

Thr

Thr

Asn

290

Ser

Leu

Asp

Tyr

Gly

370

Gln

Trp

Lys

Gly

Gly

450

Val

Pro

Trp

Gly

Glu

530

Gly

His

Asp

Gly

Arg

275

Leu

Ala

Gln

Val

Leu

355

Phe

Val

Asn

Asp

Gly

435

Pro

Phe

Gly

Trp

Met

515

Asp

Val

Gln

Leu

260

Ile

Tyr

His

Pro

Tyr

340

Asp

His

Val

Asp

Gly

420

Arg

Ala

Ile

Ser

Glu

500

Trp

Gly

Val

Phe

Phe

245

Ala

Thr

Gly

Gly

Ser

325

Ile

Val

Leu

Glu

Leu

405

Phe

Arg

Gly

Thr

Thr

485

Asp

Ile

Cys

Gly

Leu
565

Leu

Glu

Leu

Ser

Val

310

Pro

Phe

Val

Cys

Asn

390

Asp

Arg

Tyr

Ser

Asn

470

Ala

Met

Asp

Pro

Gly

550

Ser

Gln

His

Trp

His

295

Phe

Ala

Leu

Gly

Arg

375

Met

Tyr

Asp

Met

Tyr

455

Glu

Phe

Val

Met

Asn

535

Thr

Thr

Leu

Leu

Asn

280

Pro

Leu

Leu

Gly

Tyr

360

Trp

Thr

Met

Phe

Met

440

Arg

Thr

Pro

Ala

Asn

520

Asn

Leu

His

48895

Ser

Ser

265

Arg

Phe

Leu

Ser

Pro

345

Pro

Gly

Arg

Asp

Pro

425

Ile

Pro

Gly

Asp

Glu

505

Glu

Glu

Gln

Tyr

Thr

250

Pro

Asp

Tyr

Asn

Trp

330

Glu

Phe

Tyr

Ala

Ser

410

Ala

Val

Tyr

Gln

Phe

490

Phe

Pro

Leu

Ala

Asn
570

Ser

Leu

Leu

Leu

Ser

315

Arg

Pro

Met

Ser

His

395

Arg

Met

Asp

Asp

Pro

475

Thr

His

Ser

Glu

Ala

555

Leu

Leu

Met

Ala

Ala

300

Asn

Ser

Lys

Pro

Ser

380

Phe

Arg

Val

Pro

Glu

460

Leu

Asn

Asp

Asn

Asn

540

Thr

His

Pro

Leu

Pro

285

Leu

Ala

Thr

Ser

Pro

365

Thr

Pro

Asp

Gln

Ala

445

Gly

Ile

Pro

Gln

Phe

525

Pro

Ile

Asn

Ser

Ser

270

Thr

Glu

Met

Gly

Val

350

Tyr

Ala

Leu

Phe

Glu

430

Ile

Leu

Gly

Thr

Val

510

Ile

Pro

Cys

Leu

Gln

255

Thr

Pro

Asp

Asp

Gly

335

Val

Trp

Ile

Asp

Thr

415

Leu

Ser

Arg

Lys

Ala

495

Pro

Arg

Tyr

Ala

Tyr
575

Tyr

Ser

Gly

Gly

Val

320

Ile

Gln

Gly

Thr

Val

400

Phe

His

Ser

Arg

Val

480

Leu

Phe

Gly

Val

Ser

560

Gly
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Leu

Thr

Tyr

Ala

625

Leu

Leu

Asn

Glu

Leu

705

Glu

Thr

Thr

Leu

Ser

785

Glu

His

Thr

Lys

Leu

865

Arg

Ala

Pro

Thr

Arg

Ala

610

Ser

Val

Cys

His

Pro

690

Leu

Thr

Trp

Pro

Gly

770

Leu

Gly

Leu

Thr

Gly

850

Glu

Asn

Gly

Gln

Glu

Pro

595

Gly

Ser

Gly

Val

Asn

675

Ala

Pro

Val

Thr

Val

755

Thr

Pro

Gln

Arg

Glu

835

Gly

Val

Asn

Leu

Gln

Ala

580

Phe

His

Val

Ala

Arg

660

Ser

Gln

His

Ala

Val

740

Leu

Trp

Pro

Trp

Ala

820

Ser

Glu

Leu

Thr

Gln

900

Val

Ile

Val

Trp

Pro

Asp

645

Trp

Leu

Gln

Leu

Arg

725

Asp

Gln

Tyr

Pro

Val

805

Gly

Arg

Ala

Glu

Ile

885

Leu

Leu

Ala

Ile

Thr

Glu

630

Val

Thr

Leu

Ala

Tyr

710

Pro

His

Ala

Asp

Pro

790

Thr

Tyr

Gln

Arg

Arg

870

Val

Gln

Ser

Ser

Ser

Gly

615

Ile

Cys

Gln

Ser

Met

695

Thr

Leu

Gln

Gly

Leu

775

Ala

Leu

Ile

Gln

Gly

855

Gly

Asn

Lys

Asn

His

Arg

600

Asp

Leu

Gly

Leu

Leu

680

Arg

Leu

Phe

Leu

Lys

760

Gln

Ala

Pro

Ile

Pro

840

Glu

Ala

Glu

Val

Gly

48895

Arg

585

Ser

Val

Gln

Phe

Gly

665

Pro

Lys

Phe

Leu

Leu

745

Ala

Thr

Pro

Ala

Pro

825

Met

Leu

Tyr

Leu

Thr

905

Val

Ala

Thr

Trp

Phe

Leu

650

Ala

Gln

Ala

His

Glu

730

Trp

Glu

Val

Arg

Pro

810

Leu

Ala

Phe

Thr

Val

890

Val

Pro

Leu

Phe

Ser

Asn

635

Gly

Phe

Glu

Leu

Gln

715

Phe

Gly

Val

Pro

Glu

795

Leu

Gln

Leu

Trp

Gln

875

Arg

Leu

Val

Val

Ala

Ser

620

Leu

Asn

Tyr

Pro

Thr

700

Ala

Pro

Glu

Thr

Ile

780

Pro

Asp

Gly

Ala

Asp

860

Val

vVal

Gly

Ser

Lys

Gly

605

Trp

Leu

Thr

Pro

Tyr

685

Leu

His

Lys

Ala

Gly

765

Glu

Ala

Thr

Pro

Val

845

Asp

Ile

Thr

Val

Asn

Ala

590

His

Glu

Gly

Ser

Phe

670

Ser

Arg

Val

Asp

Leu

750

Tyr

Ala

Ile

Ile

Gly

830

Ala

Gly

Phe

Ser

Ala

910

Phe

Arg

Gly

Gln

Val

Glu

655

Met

Phe

Tyr

Ala

Ser

735

Leu

Phe

Leu

His

Asn

815

Leu

Leu

Glu

Leu

Glu

895

Thr

Thr

Gly

Arg

Leu

Pro

640

Glu

Arg

Ser

Ala

Gly

720

Ser

Ile

Pro

Gly

Ser

800

Val

Thr

Thr

Ser

Ala

880

Gly

Ala

Tyr

161/177



915

Ser Pro Asp
930

Glu Gln Phe
945

<210> 2

<211> 3624
<212> ADN
<213> Homo

<220>
<221>
<222>

CDS
(220

<220>
<221>
<222>

mARN
(221
<400> 2

cagttgggaa
ggtaggacag
gcccgttgtt
ggagcgggec

ccc
Pro

ccg
Pro

tgc
Cys

gca
Ala

acc
Thr

gct
Ala

gtt
Val

ccc
Pro

cga
Arg
40

cca
Pro

gct
Ala
55

cac
His

cac
His

ccc
Pro

gca
Ala
70

ccc
Pro

aac
Asn

agc
Ser

cag
Gln

tgc
Cys

gag
Glu

cag
Gln

gga
Gly

gcc
Ala
120
tac

cce agc

Thr Lys Val

Leu Val Ser

48895

920

935

Trp Cys

950

sapiens

) .. (3078)

) .. (3075)

agctgaggtt
tgacctcggt
cagcgaggga
tgtaggagct

tcc
Ser

cac
His
10

ctc
Leu

gca
Ala
25

ctg
Leu

gag
Glu

cag
Gln

cag
Gln

cgt
Arg

ggc
Gly

ttc
Phe
90

cgc
Arg

gcc
Ala
105

cgc
Arg

atg
Met

cag
Gln

aag ctg

cgg
Arg

ctg
Leu

agt
Ser

gga
Gly

ccc
Pro
75

gat
Asp

ggc
Gly

999
Gly

gag

gtcgccgggyg
gacgcgaagg
ggctctgggc

gtccaggcca

ctc
Leu

ctg
Leu

cac
His

999
Gly

tcc
Ser
45

ggc
Gly

agc
Ser

gcc
Ala
60

aga
Arg

gca
Ala

tgc
Cys

gcc
Ala

tgc
Cys

tgc
Cys

ccc
Pro
125

cag
Gln

aac ctg

925

940

ccgegggtgg aggtcgggga
accccggcca cctctaggtt
ctgccgcagc tgacggggaa

tctccaacc atg gga gtg
Met Gly Val
1

ctc
Leu

gtc
Val
15

tgc
Cys

gtg
Val

gcc
Ala

gcc
Ala

ttc
Phe
35

cat
His

ctc
Leu

cta
Leu

atc
Ile
30

gat
Asp

tcc
Ser

cca
Pro

gtc
Val

ctg
Leu

gag
Glu
50

gag
Glu

cca
Pro

ccc
Pro
65

gat
Asp

aga
Arg

999
Gly

cgg
Arg

ccc
Pro

aca
Thr
80

tgc
Cys

gac
Asp

cag
Gln

gtg
Val

atc
Ile

acc
Thr

cct
Pro

aag
Lys

gcc
Ala

gac
Asp
95

cct
Pro

atc
Ile

tac
Tyr
110

gca
Ala

aag
Lys

cag
Gln
115

ttc
Phe

ttc
Phe

ccc
Pro

cca
Pro
130

tgc
Cys

tgg
Trp

agc tcc tct atg ggc

Leu Asp Ile Cys Val Ser Leu Leu Met Gly

tgaggcagca
ctcctcecgtcce
actgaggcac

agg cac
Arg His
5

tcc
Ser
20

ttg
Leu

ctg
Leu

ctg
Leu

act
Thr

cac
His

cag
Gln

gcc
Ala

gtc
Val

ccc
Pro
85

cag
Gln
100

gaa
Glu

ctg
Leu

999
Gly

tac
Tyr

agc
Ser

tac acg

162/177

60
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180
234

282

330

378

426

474

522

570

666



Pro

gcc
Ala
150

acc
Thr

acg
Thr

ccg
Pro

tcce

Ser

gtg
Val
230

ctt
Leu

gag
Glu

ctg
Leu

tct
Ser

gtg
Val
310

cct
Pro

ttc
Phe

gtg
Val

tgc
Cys

aac

Ser
135

acc
Thr

ctg
Leu

atc
Ile

cgt
Arg

gag
Glu
215

ctg
Leu

cag
Gln

cac
His

tgg
Trp

cac
His
295
ttc

Phe

gcc
Ala

ctg
Leu

gga
Gly

cgc
Arg
375

atg

Tyr

ctg
Leu

cgg
Arg

aaa
Lys

gtc
Val
200

gag
Glu

ctg
Leu

ctg
Leu

ctc
Leu

aac
Asn
280

cct

Pro

ctg
Leu

ctt
Leu

ggc
Gly

tac
Tyr
360

tgg
Trp

acc

Lys

acc
Thr

ctg
Leu

gat
Asp
185

cac
His

ccc
Pro

aac
Asn

tcc
Ser

agt
Ser
265

cgg
Arg

ttc
Phe

cta
Leu

agc
Ser

cca
Pro
345

ccg
Pro

ggc
Gly

agg

Leu

cgt
Arg

gac
Asp
170

cca
Pro

agc
Ser

ttc
Phe

acg
Thr

acc
Thr
250

ccc
Pro

gac
Asp

tac
Tyr

aac
Asn

tgg
Trp
330

gag
Glu

ttc
Phe

tac
Tyr

gcc

Glu

acc
Thr
155

gtg
Val

gct
Ala

€99
Arg

999
Gly

acg
Thr
235

tcg

Ser

ctg
Leu

ctt
Leu

ctg
Leu

agc
Ser
315

agg
Arg

ccc
Pro

atg
Met

tcc
Ser

cac

Asn
140

acc
Thr

atg
Met

aac
Asn

gca
Ala

gtg
Val
220

gtg
Val

ctg
Leu

atg
Met

gcg
Ala

gcg
Ala
300

aat

Asn

tcg
Ser

aag
Lys

ccg
Pro

tcc
Ser
380

ttc

Leu

ccc
Pro

atg
Met

agg
Arg

ccg
Pro
205

atc
Ile

gcg
Ala

ccc
Pro

ctc
Leu

ccc
Pro
285

ctg

Leu

gcc
Ala

aca
Thr

agc
Ser

cca
Pro
365

acc
Thr

CcccC

48895

Ser

acc
Thr

gag
Glu

cgc
Arg
190

tcc
Ser

gtg
Val

ccc
Pro

tcg
Ser

agc
Ser
270

acg

Thr

gag
Glu

atg
Met

ggt
Gly

gtg
Val
350

tac
Tyr

gct
Ala

ctg

Ser

ttc
Phe

act
Thr
175

tac
Tyr

cca
Pro

cac
His

ctg
Leu

cag
Gln
255

acc

Thr

ccc
Pro

gac
Asp

gat
Asp

999
Gly
335

gtg
Val

tgg
Trp

atc
Ile

gac

Ser

ttc
Phe
160

gag
Glu

gag
Glu

ctc
Leu

cgg
Arg

ttc
Phe
240

tat

Tyr

agc
Ser

ggt
Gly

ggc
Gly

gtg
Val
320

atc
Ile

cag
Gln

ggc
Gly

acc
Thr

gtc

Glu
145

ccc
Pro

aac
Asn

gtg
Val

tac
Tyr

cag
Gln
225

Tttt
Phe

atc
Ile

tgg
Trp

gcg
Ala

999
Gly
305

gtc
Val

ctg

Leu

cag
Gln

ctg
Leu

cgc
Arg
385

caa

Met

aag
Lys

cgc
Arg

ccc
Pro

agc
Ser
210

ctg
Leu

gcg
Ala

aca
Thr

acc
Thr

aac
Asn
290

tcg

Ser

ctg
Leu

gat
Asp

tac
Tyr

ggce
Gly
370

cag
Gln

tgg

Gly

gac
Asp

ctc
Leu

ttg
Leu
195

gtg
Val

gac
Asp

gac
Asp

ggc
Gly

agg
Arg
275

ctc

Leu

gca
Ala

cag
Gln

gtc
Val

ctg
Leu
355

ttc
Phe

gtg
Val

aac

Tyr

atc
Ile

cac
His
180

gag
Glu

gag
Glu

ggc
Gly

cag
Gln

ctc
Leu
260

atc

Ile

tac
Tyr

cac
His

ccg
Pro

tac
Tyr
340

gac
Asp

cac
His

gtg
Val

gac

Thr

ctg
Leu
165

ttc
Phe

acc
Thr

ttc
Phe

cgc
Arg

ttc
Phe
245

gcc

Ala

acc
Thr

999
Gly

999
Gly

agc
Ser
325

atc
Ile

gtt
Val

ctg
Leu

gag
Glu

ctg
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1050

1098

1146

1194

1242

1290

1338

1386

1434



Asn
390

gac
Asp

cgg
Arg

tac
Tyr

agc
Ser

aac
Asn
470

gcc
Ala

atg
Met

gac
Asp

ccc
Pro

999
Gly
550

tcc
Ser

gcc
Ala

atc
Ile

acg
Thr

gaa
Glu
630

tac
Tyr

gac
Asp

atg
Met

tac
Tyr
455

gag
Glu

ttc
Phe

gtg
Val

atg
Met

aac
Asn
535

acc

Thr

aca
Thr

tcc
Ser

tcc
Ser

999
Gly
615

atc
Ile

tgc

- Thr

atg
Met

ttc
Phe

atg
Met
440

agg
Arg

acc
Thr

ccc
Pro

gct
Ala

aac
Asn
520

aat

Asn

ctc
Leu

cac
His

cac
His

cgc
Arg
600

gac
Asp

ctg
Leu

ggc

Arg

gac
Asp

ccg
Pro
425

atc
Ile

ccc
Pro

ggc
Gly

gac
Asp

gag
Glu
505

gag
Glu

gag
Glu

cag
Gln

tac
Tyr

agg
Arg
585

tcg
Ser

gtg
Val

cag
Gln

ttc

Ala

tcc
Ser
410

gcc
Ala

gtg
Val

tac
Tyr

cag
Gln

ttc
Phe
490

ttc

Phe

cct
Pro

ctg
Leu

gcg
Ala

aac
Asn
570

gcg
Ala

acc
Thr

tag
Trp

ttt
Phe

ctg

His
395

cg9
Arg

atg
Met

gat
Asp

gac
Asp

ccg
Pro
475

acc
Thr

cat
His

tcc
Ser

gag
Glu

gcc
Ala
555

ctg
Leu

ctg
Leu

ttt
Phe

agc
Ser

aac
Asn
635

ggc

Phe

agg
Arg

gtg
Val

cct
Pro

gag
Glu
460

ctg
Leu

aac
Asn

gac
Asp

aac
Asn

aac
Asn
540

acc

Thr

cac
His

gtg
Val

gct
Ala

tcc
Ser
620

ctg
Leu

aac

Pro

cag
Gln

gcc
Ala
445

ggt
Gly

att
Ile

ccc
Pro

cag
Gln

ttc
Phe
525

cca
Pro

atc
Ile

aac
Asn

aag
Lys

ggc
Gly
605

tgg
Trp

ctg
Leu

acc

48895

Leu

ttc
Phe

gag
Glu
430

atc
Ile

ctg
Leu

999
Gly

aca
Thr

gtg
Val
510

atc

Ile

ccc
Pro

tgt
Cys

ctc
Leu

gct
Ala
590

cac
His

gag
Glu

999
Gly

tca

Asp

acg
Thr
415

ctg
Leu

agc
Ser

aag
Lys

gcc
Ala
495

ccc
Pro

aga
Arg

tac
Tyr

gcc
Ala

tac
Tyr
575

cgg
Arg

ggc
Glv

-

cag
Gln

gtg
Val

gag

6

Val
400

ttc
Phe

cac
His

agc
Ser

agg
Arg

gta
Val
480

ctg
Leu

ttc
Phe

ggc
Gly

gtg
Val

tcc
Ser
560

ggc
Gly

999
Gly

cga
Arg

ctc
Leu

cct
Pro
640

Gln

aac
Asn

cag
Gln

tcg
Ser

999
Gly
465

tgg
Trp

gcc
Ala

gac
Asp

tct
Ser

cct
Pro
545

agc
Ser

ctg
Leu

aca
Thr

tac
Tyr

gcc
Ala
625

ctg
Leu

g ctg

Trp

aag
Lys

ggc
Gly

ggc
Gly
450

gtt
Val

ccc
Pro

tgg
Trp

ggc
Gly

gag
Glu
530

999
Gly

cac
His

acc
Thr

cgc
Arg

gcc
Ala
610

tcc
Ser

gtc
Val

tgt

Asn

gat
Asp

ggc
Gly
435

cct
Pro

ttc
Phe

999
Giy

tgg
Trp

atg
Met
515

gac

Asp

gtg
Val

cag
Gln

gaa
Glu

cca
Pro
595

ggc
Gly

tcc
Ser

999
Gly

gtg

Asp

ggc
Gly
420

cgg
Arg

gcc
Ala

atc
Ile

tcc
Ser

gag
Glu
500

tgg
Trp

ggc
Gly

gtt
Val

Tttt
Phe

gcc
Ala
580

ttt
Phe

cac
His

gtg
Val

gcc
Ala

cgc

Leu
405

ttc
Phe

cgc
Arg

999
Gly

acc
Thr

att
Ile

tgc
Cys

999
Gly

ctc
Leu
565

atc

Ile

gtg
Val

tgg
Trp

cca
Pro

gac
Asp
645

tgg
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1530

1578

1626

1674

1722

1770

1818

1866

1914

1962

2010

2058

2106

2154
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Val

acc
Thr

ctc
Leu

gcc
Ala

tac
Tyr
710

ccc
Pro

cac
His

gcc
Ala

gac
Asp

cct
Pro
790

acg

Thr

tac
Tyr

cag
Gln

cga
Arg

cga
Arg
870

gtg
Val

cag

Cys

cag
Gln

agt
Ser

atg
Met
695

aca
Thr

ctc
Leu

cag
Gln

999
Gly

ctg
Leu
775

gca
Ala

ctg
Leu

atc
Ile

cag
Gln

999
Gly
855

999
Gly

aat
Asn

aag

Gly

ctg
Leu

ctg
Leu
680

agg
Arg

ctg
Leu

ttc
Phe

ctc
Leu

aag
Lys
760

cag

Gln

gct
Ala

ccg
Pro

atc
Ile

ccc
Pro
840

gag
Glu

gcc
Ala

gag
Glu

gtg

Phe

999
Gly
665

ccc
Pro

aag
Lys

ttc
Phe

ctg
Leu

ctg
Leu
745

gcc

Ala

acg
Thr

ccc
Pro

gcc
Ala

ccc
Pro
825

atg
Met

ctg
Leu

tac
Tyr

ctg
Leu

act

Leu
650

gcc
Ala

cag
Gln

gcc
Ala

cac
His

gag
Glu
730

tgg
Trp

gaa
Glu

gtg
Val

cgt
Arg

ccc
Pro
810

ctg

Leu

gcc
Ala

ttc
Phe

aca
Thr

gta
Val
890

gtc

Gly

ttc
Phe

gag
Glu

ctc
Leu

cag
Gln
715

ttc
Phe

999
Gly

gtg
Val

cca
Pro

gag
Glu
795

ctg

Leu

cag
Gln

ctg
Leu

tgg
Trp

cag
Gln
875

cgt
Arg

ctg

Asn

tac
Tyr

ccg
Pro

acc
Thr
700

gcc
Ala

ccc
Pro

gag
Glu

act
Thr

ata
Ile
780

cca

Pro

gac
Asp

ggc
Gly

gct
Ala

gac
Asp
860

gtc
Val

gtg
Val

ggc

Thr

ccc
Pro

tac
Tyr
685

ctg
Leu

cac
His

aag
Lys

gcc
Ala

ggc
Gly
765

gag
Glu

gcc
Ala

acc
Thr

cct
Pro

gtg
Val
845

gat
Asp

atc
Ile

acc
Thr

48895

Ser

ttc
Phe
670

agc
Ser

cgc
Arg

gtc
Val

gac
Asp

ctg
Leu
750

tac

Tyr

gcc
Ala

atc
Ile

atc
Ile

ggc
Gly
830

gcc
Ala

gga
Gly

ttc
Phe

agt
Ser

gcc

Glu
655

atg
Met

ttc
Phe

tac
Tyr

gcg
Ala

tct
Ser
735

ctc
Leu

ttc
Phe

ctt
Leu

cac
His

aac
Asn
815

ctc

Leu

ctg
Leu

gag
Glu

ctg
Leu

gag
Glu
895

acg

Glu

c99
Arg

agc
Ser

gca
Ala

999
Gly
720

agc
Ser

atc
Ile

ccc
Pro

ggc
Gly

agc
Ser
800

gtc
Val

aca
Thr

acc
Thr

agc
Ser

gcc
Ala
880

gga
Gly

gcg

Leu

aac
Asn

gag
Glu

ctc
Leu
705

gag
Glu

acc
Thr

acc
Thr

ttg
Leu

agc
Ser
785

gag
Glu

cac
His

acc
Thr

aag
Lys

ctg
Leu
865

agg
Arg

gct
Ala

cccC

Cys

cac
His

ccg
Pro
690

ctc
Leu

acc
Thr

tgg
Trp

cca
Pro

ggc
Gly
770

ctc
Leu

999
Gly

ctc
Leu

aca
Thr

ggt
Gly
850

gaa
Glu

aat
Asn

ggc
Gly

cag

Val

aac
Asn
675

gcc
Ala

ccc
Pro

gtg
Val

act
Thr

gtg
Val
755

aca
Thr

cca
Pro

cag
Gln

cgg
Arg

gag
Glu
835

gga
Gly

gtg
Val

aac
Asn

ctg
Leu

cag

Arg
660

agc
Ser

cag
Gln

cac
His

gcc
Ala

gtg
Val
740

ctc
Leu

tgg
Trp

ccc
Pro

tgg
Trp

gct
Ala
820

tcc

Ser

gag
Glu

ctg
Leu

acg
Thr

cag
Gln
900

gtc

Trp

ctg
Leu

cag
Gln

ctc
Leu

cgg
Arg
725

gac
Asp

cag
Gln

tac
Tyr

cca
Pro

gtg
Val
805

999
Gly

cgc
Arg

gcc
Ala

gag
Glu

atc
Ile
885

ctg
Leu

ctc
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2634

2682

2730

2778

2826
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Gln Lys Val

tcc
Ser

aac
Asn

ggt
Gly
920

gtc
Val

ctg
Leu
935

gac
Asp

agc
Ser
950

tgt
Cys

tgg
Trp

ccccagggaa
tgtcacctgg
gggccggagdgc
gccggggest
ttgccggecat
gggtgctcag
gccccaacgce
agcctgggaa

ttttaataaa

<210>
<211>
<212>
<213>

o
w
N

PRT
Homo

<400> 3

Met Gly Val
1
Ala

Leu Val

Phe
35

His Asp

Glu
50

Leu Glu

Pro
65

Arg Asp

Gln Cys Asp

Ile Thr

Ala Gln

115

Lys

Phe Pro Pro

130

Thr
905

Val

cct
Pro

gtc
Val

atc
Ile

tgt
Cys

tag

gcagagcctg
agctgggcac
tctggccccc
ggagggctgce
gcgggtagta
gtggaggtgt
gaccgcttce
ctcaggaaaa

aggggcattt

sapiens

Arg His

Ser Leu

20

Leu

Thr His

Ala Gln

Val Pro

85
Gln Glu
100

Gly Leu

Ser Tyr

Leu

gtc
Val

gtc
Val

Pro

Ala

Val

Pro

Ala

70

Pro

Gln

Gln

Pro

48895

Gly Val

tcc
Ser

aac
Asn
925

tcg
Ser
940

ctg
Leu

tgtgcgggca
taaccattcc
aacgtgtcta
tctgtgttaa
ttagccaccc
ggggtatgca
cggctgccca
ttcacaggac

ggaatc

Pro Cys

Thr Ala

Pro Arg

40
Ala His
55

His Pro

Asn Ser
Cys Glu

Ala
120

Gly

Ser
135

Tyr

Ala Thr Ala

910

ttc
Phe

tac
Tyr

acc
Thr

ttg
Leu

atg gga
Met Gly

gcagctgtgt
aagccgccgce
ggagagcttt
taagattgta
ccctccatcet
cctgagctcc
gagggctgga
ttgggagatt

His
10

Ser Arg

Ala
25

Leu Leu

Glu Leu Ser

Gln Gln Gly

Pro
75

Gly Arg

Phe
90

Arg Asp

Ala
105

Arg Gly

Gln Met

Lys Leu

Gln Gln

915

Pro

ccc
Pro
930

agc
Ser

gac
Asp

ttt
Phe

gag
Glu
945

cag
Gln

gcgggectgg
atcgcttgtt

ctccctagat
aggtttgccce
gttcccagca
tgcttcgegce
tgcctgecgg

ctaaatctta

Leu Leu Ala

Ile
30

Gly His

Ser Ser

45

Gly

Ala
60

Ser Arg

Arg Ala Val

Cys Ala Pro

Cys Cys Tyr

110
Gln Pro
125

Trp

Asn Leu Ser

140

Val Leu

acc
Thr

aag
Lys

ctc
Leu

gtc
Val

ccgggeggag tgtgttagtce tctccagagg gaggctggtt

gggttgcatg
tccacctcct
cgcactgtgg
tcctcacctg
ccggagaagg
ctgctgctct
tccccgagcea

agtgcaatta

Val
15

Cys
Leu Leu
Pro Val
Pro

Gly

Thr
80

Pro

Asp Lys

95

Ile Pro

Cys Phe

Ser Ser
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3018

3066

3118

3178
3238
3298
3358
3418
3478
3538
3598
3624



Glu
145
Pro

Asn

Val

Gln

225

Phe

Ile

Trp

Ala

Gly

305

Val

Leu

Gln

Leu

Arg

385

Gln

Asn

Ser

Gly
465

Trp

Met

Lys

Arg

Pro

Ser

210

Leu

Thr

Thr

Asn

290

Ser

Leu

Asp

Tyr

Gly

370

Gln

Trp

Lys

Gly

Gly

450

Val

Pro

Gly

Asp

Leu

Leu

195

Val

Lsp

Asp

Gly

Arg

275

Leu

Ala

Gln

Val

Leu

355

Phe

Val

Asn

Asp

Gly

435

Pro

Phe

Gly

Tyr

Ile

His

180

Glu

Glu

Gly

Gln

Leu

260

Tyr

His

Pro

Tyr

340

Asp

His

Val

Asp

Gly

420

Arg

Ala

Ile

Ser

Thr

Leu

165

Phe

Thr

Phe

Arg

Phe

245

Ala

Thr

Gly

Gly

Ser

325

Ile

Val

Leu

Glu

Leu

405

Phe

Arg

Gly

Thr

Thr

Ala

150

Thr

Thr

Pro

Ser

Val

230

Leu

Glu

Leu

Ser

Val

310

Pro

Phe

Val

Cys

Asn

390

Asp

Arg

Tyr

Ser

Asn

470

Ala

Thr

Leu

Ile

Arg

Glu

215

Leu

Gln

His

Trp

His

295

Phe

Ala

Leu

Gly

Arg

375

Met

Tyr

Asp

Met

Tyr

455

Glu

Phe

Leu

Arg

Lys

Val

200

Glu

Leu

Leu

Leu

Asn

280

Pro

Leu

Leu

Gly

Tyr

360

Trp

Thr

Met

Phe

Met

440

Arg

Thr

Pro

48895

Thr

Leu

Asp

185

His

Pro

Asn

Ser

Ser

265

Arg

Phe

Leu

Ser

Pro

345

Pro

Gly

Arg

Asp

Pro

425

Ile

Pro

Gly

Asp

Arg

Asp

170

Pro

Ser

Phe

Thr

Thr

250

Pro

Asp

Tyr

Asn

Trp

330

Glu

Phe

Tyr

Ala

Ser

410

Ala

Val

Tyr

Gln

Phe

Thr

155

Val

Ala

Arg

Gly

Thr

235

Ser

Leu

Leu

Leu

Ser

315

Arg

Pro

Met

Ser

His

395

Arg

Met

Asp

Asp

Pro

475

Thr

Thr

Met

Asn

Ala

Val

220

Val

Leu

Met

Ala

Ala

300

Asn

Ser

Lys

Pro

Ser

380

Phe

Arg

Val

Pro

Glu

460

Asn

Pro

Met

Arg

Pro

205

Ile

Ala

Pro

Leu

Pro

285

Leu

Ala

Thr

Ser

Pro

365

Thr

Pro

Asp

Gln

Ala

445

Gly

Ile

Pro

Thr

Glu

Arg

190

Ser

Val

Pro

Ser

Ser

270

Thr

Glu

Met

Gly

Val

350

Tyr

Ala

Leu

Phe

Glu

430

Ile

Leu

Gly

Thr

Phe

Thr

175

Tyr

Pro

His

Leu

Gln

255

Thr

Pro

Asp

Gly

335

Val

Trp

Ile

Asp

Thr

415

Leu

Ser

Arg

Lys

Ala

Phe

160

Glu

Glu

Leu

Arg

Phe

240

Ser

Gly

Gly

Val

320

Ile

Gln

Gly

Thr

Val

400

Phe

His

Ser

Arg

Val

480

Leu
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Ala

Asp

Ser

Pro

545

Ser

Leu

Thr

Tyr

Ala

625

Leu

Leu

Asn

Glu

Leu

705

Glu

Thr

Thr

Leu

Ser

785

Glu

His

Trp

Gly

Glu

530

Gly

His

Thr

Arg

Ala

610

Ser

Val

Cys

His

Pro

690

Leu

Thr

Trp

Pro

Gly

770

Leu

Gly

Leu

Trp

Met

515

Asp

Val

Gln

Glu

Pro

595

Gly

Ser

Gly

Val

Asn

675

Ala

Pro

Val

Thr

Val

755

Thr

Pro

Glu

500

Trp

Gly

Val

Phe

Ala

580

Phe

His

Val

Ala

Arg

660

Ser

Gln

His

Ala

Val

740

Leu

Trp

Pro

Trp

Ala
820

485

Asp

Ile

Cys

Gly

Leu

565

Ile

Val

Trp

Pro

Asp

645

Trp

Leu

Gln

Leu

Arg

725

Asp

Gln

Tyr

Pro

Val

805

Gly

Met
Asp
Pro
Gly
550
Ser
Ala
Ile
Thr
Glu
630
Val
Thr
Leu
Ala
Tyr
710
Pro
His
Ala
Asp
Pro
790

Thr

Tyr

Val

Met

Asn

535

Thr

Thr

Ser

Ser

Gly

615

Ile

Cys

Gln

Ser

Met

695

Thr

Leu

Gln

Gly

Leu

775

Ala

Leu

Ile

Ala

Asn

520

Asn

Leu

His

His

Arg

600

Asp

Leu

Gly

Leu

Leu

680

Arg

Leu

Phe

Leu

Lys

760

Gln

Ala

Pro

Ile

48895

Glu

505

Glu

Glu

Gln

Tyr

Arg

585

Ser

Val

Gln

Phe

Gly

665

Pro

Lys

Phe

Leu

Leu

745

Ala

Thr

Pro

Ala

Pro
825

490

Phe

Pro

Leu

Ala

Asn

570

Ala

Thr

Trp

Phe

Leu

650

Ala

Gln

Ala

His

Glu

730

Trp

Glu

Val

Arg

Pro

810

Leu

10

His

Ser

Glu

Ala

555

Leu

Leu

Phe

Ser

Asn

635

Gly

Phe

Glu

Leu

Gln

715

Phe

Gly

vVal

Pro

Glu

795

Leu

Gln

Asp

Asn

Asn

540

Thr

His

Val

Ala

Ser

620

Leu

Asn

Tyr

Pro

Thr

700

Ala

Pro

Glu

Thr

Ile

780

Pro

Asp

Gly

Gln

Phe

525

Pro

Ile

Asn

Lys

Gly

605

Trp

Leu

Thr

Pro

Tyr

685

Leu

His

Lys

Ala

Gly

765

Glu

Ala

Thr

Pro

Val

510

Ile

Pro

Cys

Leu

Ala

590

His

Glu

Gly

Ser

Phe

670

Ser

Arg

Val

Asp

Leu

750

Tyr

Ala

Ile

Ile

Gly
830

495

Pro

Arg

Tyr

Ala

Tyr

575

Arg

Gly

Gln

Val

Glu

655

Met

Phe

Tyr

Ala

Ser

735

Leu

Phe

Leu

His

Asn

815

Leu

Phe

Gly

Val

Ser

560

Gly

Gly

Arg

Leu

Pro

640

Glu

Arg

Ser

Ala

Gly

720

Ser

Ile

Pro

Gly

Ser

800

Val

Thr
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Thr

Lys

Leu

865

Arg

Ala

Pro

Ser

Glu
945

Thr

Gly

850

Glu

Asn

Gly

Gln

Pro

930

Gln

<210>
<211>
<212>
<213>

<400>

Glu

835

Gly

Val

Asn

Leu

Gln
915

Met Gly Val

1

Ala

His

Leu

Pro

65

Gln

Ala

Ala

Phe

Glu

145

Pro

Leu

Asp

Glu

50

Arg

Cys

Ile

Lys

Pro

130

Met

Lys

Val

Phe

35

Glu

Asp

Asp

Thr

Gln

115

Pro

Gly

Asp

Ser

Glu

Leu

Thr

Gln

900

Val

Thr

Leu

Arg

Ala

Glu

Ile

885

Leu

Leu

Lys

Val

sapiens

Arg

Ser

20

Leu

Thr

Ala

Val

Gln

100

Gly

Ser

Tyr

Ile

His

Leu

Leu

His

Gln

Pro

85

Glu

Leu

Tyr

Thr

Leu
165

Gln

Arg

Arg

870

Val

Gln

Ser

Val

Ser
950

Pro

Ala

Val

Pro

Ala

70

Pro

Gln

Gln

Pro

Ala

150

Thr

Gln

Gly

855

Gly

Asn

Lys

Asn

Leu

935

Trp

Pro

Thr

Pro

Ala

55

His

Asn

Cys

Gly

Ser

135

Thr

Leu

Pro

840

Glu

Ala

Glu

Val

Gly

920

Asp

Cys

Cys

Ala

Arg

40

His

Pro

Ser

Glu

Ala

120

Tyr

Leu

Arg

48895

Met

Leu

Tyr

Leu

Thr

905

Val

Ile

Ser

Ala

25

Glu

Gln

Gly

Arg

Ala

105

Gln

Lys

Thr

Leu

Ala

Phe

Thr

Val

890

Val

Pro

Cys

His

10

Leu

Leu

Gln

Arg

Phe

90

Arg

Met

Leu

Arg

Asp
170

11

Leu

Trp

Gln

875

Arg

Leu

Val

Val

Arg

Leu

Ser

Gly

Pro

75

Asp

Gly

Gly

Glu

Thr

155

Val

Ala

Asp

860

Val

Val

Gly

Ser

Ser
940

Leu

Gly

Gly

Ala

60

Arg

Cys

Cys

Gln

Asn

140

Thr

Met

Val

845

Asp

Ile

Thr

Val

Asn

925

Leu

Leu

His

Ser

45

Ser

Ala

Ala

Cys

Pro

125

Leu

Pro

Met

Ala

Gly

Phe

Ser

Ala

910

Phe

Leu

Ala

Ile

30

Ser

Arg

Val

Pro

Tyr

110

Trp

Ser

Thr

Glu

Leu

Glu

Leu

Glu

895

Thr

Thr

Met

Val

15

Leu

Pro

Pro

Pro

Asp

95

Ile

Cys

Ser

Phe

Thr
175

Thr

Ser

Ala

880

Gly

Ala

Tyr

Gly

Cys

Leu

Val

Gly

Thr

80

Lys

Pro

Phe

Ser

Phe

160

Glu
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Asn

Val

Tyr

Gln

225

Phe

Ile

Trp

Ala

Gly

305

Val

Leu

Gln

Leu

Arg

385

Gln

Asn

Gln

Ser

Gly

465

Trp

Ala

Arg

Pro

Ser

210

Leu

Ala

Thr

Thr

Asn

290

Ser

Leu

Asp

Tyr

Gly

370

Gln

Trp

Lys

Gly

Gly

450

Val

Pro

Trp

Leu
Leu
195

Val

Arg

275

Leu

Ala

Gln

Val

Leu

355

Phe

Val

Asn

Asp

Gly

435

Pro

Phe

Gly

Trp

His

180

Glu

Glu

Gly

Gln

Leu

260

Ile

Tyr

His

Pro

Tyr

340

Bsp

His

Val

Asp

Gly

420

Arg

Ala

Ile

Ser

Glu
500

Phe

Thr

Phe

Arg

Phe

245

Ala

Thr

Gly

Gly

Ser

325

Ile

Val

Leu

Glu

Leu

405

Phe

Arg

Gly

Thr

Thr

485

Asp

Thr

Pro

Ser

Val

230

Leu

Glu

Leu

Ser

Val

310

Pro

Phe

Val

Cys

Asn

390

Asp

Arg

Tyr

Ser

Asn

470

Ala

Met

Ile

Arg

Glu

215

Leu

Gln

His

Trp

His

295

Phe

Ala

Leu

Arg

375

Met

Tyr

Asp

Met

Tyr

455

Glu

Phe

val

Lys

Val

200

Glu

Leu

Leu

Leu

Asn

280

Pro

Leu

Leu

Gly

Tyr

360

Trp

Thr

Met

Phe

Met

440

Arg

Thr

Pro

Ala

48895

Asp

185

His

Pro

Asn

Ser

Ser

265

Arg

Phe

Leu

Ser

Pro

345

Pro

Gly

Arg

Asp

Pro

425

Ile

Pro

Gly

Asp

Glu
505

Pro

Ser

Phe

Thr

Thr

250

Pro

Asp

Tyr

Asn

Trp

330

Glu

Phe

Tyr

Ala

Ser

410

Ala

Val

Tyr

Gln

Phe

490

Phe

12

Ala

Arg

Gly

Thr

235

Ser

Leu

Leu

Leu

Ser

315

Arg

Pro

Met

Ser

His

395

Arg

Met

Asp

Asp

Pro

475

Thr

His

Asn

Ala

Val

220

Val

Leu

Met

Ala

Ala

300

Asn

Ser

Lys

Pro

Ser

380

Phe

Arg

Val

Pro

Glu

460

Leu

Asn

Asp

Arg

Pro

205

Ile

Ala

Pro

Leu

Pro

285

Leu

Ala

Thr

Ser

Pro

365

Thr

Pro

Asp

Gln

Ala

445

Gly

Ile

Pro

Gln

Arg

190

Ser

Val

Pro

Ser

Ser

270

Thr

Glu

Met

Gly

Val

350

Tyr

Ala

Leu

Phe

Glu

430

Ile

Leu

Gly

Thr

Val
510

Tyr

Pro

His

Leu

Gln

255

Thr

Pro

Asp

Asp

Gly

335

Val

Trp

Ile

Asp

Thr

415

Leu

Ser

Arg

Lys

Ala

495

Pro

Glu

Leu

Arg

Phe

240

Tyr

Ser

Gly

Gly

Val

320

Ile

Gln

Gly

Thr

Val

400

Phe

His

Ser

Arg

Val

480

Leu

Phe
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Asp

Ser

Pro

545

Ser

Leu

Thr

Tyr

Ala

625

Leu

Leu

Glu

Leu

705

Glu

Thr

Thr

Leu

Ser

785

Glu

His

Thr

Lys

Gly

Glu

530

Gly

His

Thr

Arg

Ala

610

Ser

Val

Cys

His

Pro

690

Leu

Thr

Trp

Pro

Gly

770

Leu

Gly

Leu

Thr

Gly

Met

515

Asp

Val

Gln

Glu

Pro

595

Gly

Ser

Gly

Val

Asn

675

Ala

Pro

Val

Thr

Val

755

Thr

Pro

Gln

Arg

Glu

835

Gly

Trp

Gly

Val

Phe

Ala

580

Phe

His

Val

Ala

Arg

660

Ser

Gln

Ala

Val

740

Leu

Trp

Pro

Trp

Ala

820

Ser

Glu

Ile

Cys

Gly

Leu

565

Ile

Val

Trp

Pro

Asp

645

Trp

Leu

Gln

Leu

Arg

725

Asp

Gln

Tyr

Pro

Val

805

Gly

Arg

Ala

Asp

Pro

Gly

550

Ser

Ala

Ile

Thr

Glu

630

Val

Thr

Leu

Ala

Tyr

710

Pro

His

Ala

Asp

Pro

790

Thr

Tyr

Gln

Arg

Met

Asn

535

Thr

Thr

Ser

Ser

Gly

615

Ile

Cys

Gln

Ser

Met

695

Thr

Leu

Gln

Gly

Leu

775

Ala

Leu

Ile

Gln

Gly

Asn

520

Asn

Leu

His

His

Arg

600

Asp

Leu

Gly

Leu

Leu

680

Arg

Leu

Phe

Leu

Lys

760

Gln

Ala

Pro

Ile

Pro

840

Glu

48895

Glu

Glu

Gln

Tyr

Arg

585

Ser

Val

Gln

Phe

Gly

665

Pro

Lys

Phe

Leu

Leu

745

Ala

Thr

Pro

Ala

Pro

825

Met

Leu

Pro

Leu

Ala

Asn

570

Ala

Thr

Trp

Phe

Leu

650

Ala

Gln

Ala

His

Glu

730

Trp

Glu

Val

Arg

Pro

810

Leu

Ala

Phe

13

Ser

Glu

Ala

555

Leu

Leu

Phe

Ser

Asn

635

Gly

Phe

Glu

Leu

Gln

715

Phe

Gly

Val

Pro

Glu

795

Leu

Gln

Leu

Trp

Asn

Asn

540

Thr

His

Val

Ala

Ser

620

Leu

Asn

Tyr

Pro

Thr

700

Ala

Pro

Glu

Ile

780

Pro

Asp

Gly

Ala

Asp

Phe

525

Pro

Ile

Asn

Lys

Gly

605

Trp

Leu

Thr

Pro

Tyr

685

Leu

His

Lys

Ala

Gly

765

Glu

Ala

Thr

Pro

Val

845

Asp

Ile

Pro

Cys

Leu

Ala

590

His

Glu

Gly

Ser

Phe

670

Ser

Arg

Val

Asp

Leu

750

Tyr

Ala

Ile

Ile

Gly

830

Ala

Gly

Arg

Tyr

Ala

Tyr

575

Arg

Gly

Gln

Val

Glu

655

Met

Phe

Tyr

Ala

Ser

735

Leu

Phe

Leu

His

Asn

815

Leu

Leu

Glu

Gly

Val

Ser

560

Gly

Gly

Arg

Leu

Pro

640

Glu

Arg

Ser

Ala

Gly

720

Ser

Ile

Pro

Gly

Ser

800

Val

Thr

Thr

Ser
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Leu
865
Arg

Ala

Pro

Glu
945

Asn

<210>
<211>
<212>
<213>

<400>

Val

Asn

Leu

Gln
915

Asp

Phe

952
PRT
Homo

5

Met Gly Val

1

Ala

His

Leu

Pro

65

Gln

Ala

Ala

Phe

Asn

Leu

Asp

Glu

50

Arg

Cys

Ile

Lys

Pro
130

u Met

Lys

Arg

Pro

Val

Phe

35

Glu

Asp

Asp

Thr

Gln

115

Pro

Gly

Asp

Leu

Leu

Leu

Thr

Gln

900

Val

Thr

Leu

Glu

Ile

885

Leu

Leu

Lys

Val

sapiens

Arg

Ser

20

Leu

Thr

Ala

Val

Gln

100

Gly

Ser

Tyr

Ile

His

180

Glu

His

Leu

Leu

His

Gln

Pro

85

Glu

Leu

Tyr

Thr

Leu

165

Phe

Thr

Arg

870

Val

Gln

Ser

Val

Ser
950

Pro

Ala

Val

Pro

Ala

70

Pro

Gln

Gln

Pro

Ala

150

Thr

Thr

Pro

855

Gly

Asn

Lys

Asn

Leu

935

Trp

Pro

Thr

Pro

Ala

55

His

Asn

Cys

Gly

Ser

135

Thr

Leu

Ile

His

Ala

Glu

Val

Gly

920

Asp

Cys

Cys

Ala

Arg

40

His

Pro

Ser

Glu

Ala

120

Tyr

Leu

Arg

Lys

Val

48895

m

Leu
Thr
905

Val

Ile

Ser

Ala

25

Glu

Gln

Gly

Arg

Ala

105

Gln

Lys

Thr

Leu

Asp

185

His

Thr

Val

890

Val

Pro

Cys

His

10

Leu

Leu

Gln

Arg

Phe

90

Arg

Met

Leu

Arg

Asp

170

Pro

Ser

14

Gln

875

Arg

Leu

Val

Val

Arg

Leu

Ser

Gly

Pro

75

Asp

Gly

Gly

Glu

Thr

155

Val

Ala

Arg

860

Val

Val

Gly

Ser

Ser
940

Leu

Gly

Gly S

Ala

60

Arg

Cys

Cys

Gln

Asn

140

Thr

Met

Asn

Ala

Ile

Thr

Val

Asn

925

Leu

Leu

His

Ser

Ala

Ala

Cys

Pro

125

Leu

Pro

Met

Arg

Pro

Phe

Ser

Ala

910

Phe

Leu

Ala

Ile

30

Arg

Val

Pro

Tyr

110

Trp

Ser

Thr

Glu

Arg

190

Ser

Leu

Glu

895

Thr

Thr

Met

Val

15

Leu

Pro

Pro

Pro

Asp

95

Ile

Cys

Ser

Phe

Thr

175

Tyr

Pro

Ala
880
Gly

Ala

Cys

Leu

Val

Gly

Thr

80

Lys

Pro

Phe

Ser

Phe

160

Glu

Glu

Leu
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Tyr
Gln
225

Phe

Ile

Trp

Ala

Gly

305

Val

Leu

Gln

Leu

Arg

385

Gln

Asn

Gln

Ser

Gly

465

Trp

Ala

Asp

Ser

Ser
210
Leu

Ala

Thr

Thr

Asn

290

Ser

Leu

Asp

Tyr

Gly

370

Gln

Trp

Lys

Gly

Gly

450

Val

Pro

Trp

Gly

Glu

195

Val

Asp

Asp

Gly

Arg

275

Leu

Ala

Gln

Val

Leu

355

Phe

Val

Asn

Asp

Gly

435

Pro

Phe

Gly

Trp

Met

515

Asp

Glu

Gly

Gln

Leu
260

Ile

Tyr

His

Pro

Tyr

340

Asp

His

Val

Asp

Gly

420

Arg

Ala

Ile

Ser

Glu

500

Trp

Gly

Phe

Arg

Phe

245

Ala

Thr

Gly

Gly

Ser

325

Ile

Val

Leu

Glu

Leu

405

Phe

Arg

Gly

Thr

Thr

485

Asp

Ile

Cys

Ser
Val
230

Leu

Glu

Leu

Ser

Val

310

Pro

Phe

Val

Cys

Asn

390

Asp

Arg

Tyr

Ser

Asn

470

Ala

Met

Asp

Pro

Glu
215
Leu

Gln

His

Trp

His

295

Phe

Ala

Leu

Gly

Arg

375

Met

Tyr

Asp

Met

Tyr

455

Glu

Phe

Val

Met

Asn

200

Glu

Leu

Leu

Leu

Asn

280

Pro

Leu

Leu

Gly

Tyr

360

Trp

Thr

Met

Phe

Met

440

Arg

Thr

Pro

Ala

Asn

520

Asn

48895

Pro

Asn

Ser

Ser
265

Arg

Phe

Leu

Ser

Pro

345

Pro

Gly

Arg

Asp

Pro

425

Ile

Pro

Gly

Asp

Glu

505

Glu

Glu

Phe

Thr

Thr

250

Pro

Asp

Tyr

Asn

Trp

330

Glu

Phe

Tyr

Ala

Ser

410

Ala

Val

Tyr

Gln

Phe

490

Phe

Pro

Leu

15

Gly
Thr
235

Ser

Leu

Leu

Leu

Ser

315

Arg

Pro

Met

Ser

His

395

Arg

Met

Asp

Asp

Pro

475

Thr

His

Ser

Glu

Val
220
Val

Leu

Met

Ala

Ala

300

Asn

Ser

Lys

Pro

Ser

380

Phe

Arg

Val

Pro

Glu

460

Leu

Asn

Asp

Asn

Asn

205

Ile

Ala

Pro

Leu

Pro

285

Leu

Ala

Thr

Ser

Pro

365

Thr

Pro

Asp

Gln

Ala

445

Gly

Ile

Pro

Gln

Phe

525

Pro

Val

Pro

Ser

Ser
270

Thr

Glu

Met

Gly

Val

350

Tyr

Ala

Leu

Phe

Glu

430

Ile

Leu

Gly

Thr

Val

510

Ile

Pro

Arg

Leu

Gln

255

Thr

Pro

Asp

Asp

Gly

335

Val

Trp

Ile

Asp

Thr

415

Leu

Ser

Arg

Lys

Ala

495

Pro

Arg

Tyr

Arg
Phe
240

Tyr

Ser

Gly

Gly

Val

320

Ile

Gln

Gly

Thr

Val

400

Phe

His

Ser

Arg

Val

480

Leu

Phe

Gly

Val
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Pro

545

Ser

Leu

Thr

Tyr

Ala

625

Leu

Leu

Asn

Glu

Leu

705

Glu

Thr

Thr

Leu

Ser
785
Glu

His

Thr

Leu

Gly

His

Thr

Arg

Ala

610

Ser

Val

Cys

His

Pro

690

Leu

Thr

Trp

Pro

Gly
770

Leu

Leu

Thr

Gly

850

Glu

Val

Gln

Glu

Pro

595

Gly

Ser

Gly

Val

Asn

675

Ala

Pro

Val

Thr

Val

755

Thr

Pro

Gln

Arg

Glu

835

Gly

Val

Val

Phe

Ala

580

Phe

His

Val

Ala

Arg

660

Ser

Gln

His

Ala

Val

740

Leu

Trp

Pro

Trp

Ala

820

Ser

Glu

Leu

Gly

Leu

565

Ile

Val

Trp

Pro

Asp

645

Trp

Leu

Gln

Leu

Arg

725

Asp

Gln

Tyr

Pro

Val

805

Gly

Arg

Ala

Glu

Gly

550

Ser

Ala

Ile

Thr

Glu

630

Val

Thr

Leu

Ala

Tyr

710

Pro

His

Ala

Asp

Pro

790

Thr

Tyr

Gln

Arg

Arg

Thr

Ser

Ser

Gly

615

Ile

Cys

Gln

Ser

Met

695

Thr

Leu

Gln

Gly

Leu
775

Ala

Leu

Ile

Gln

Gly

855

Gly

Leu

His

His

Arg

600

Asp

Leu

Gly

Leu

Leu

680

Arg

Leu

Phe

Leu

Lys

760

Gln

Ala

Pro

Ile

Pro

840

Glu

Ala

48895

Gln

Tyr

Arg

585

Ser

Val

Gln

Phe

Gly

665

Pro

Lys

Phe

Leu

Leu

745

Ala

Thr

Pro

Ala

Pro

825

Met

Leu

Tyr

Ala
Asn
570
Ala
Thr
Trp
Phe
Leu
650
Ala
Gln
Ala
His
Glu
730
Trp

Glu

Val

Arg
Pro
810
vLeu
Ala

Phe

Thr

16

Ala

555

Leu

Leu

Phe

Ser

Asn

635

Gly

Phe

Glu

Leu

Gln

715

Phe

Gly

Val

Pro

Glu

795

Leu

Gln

Leu

Trp

Gln

540

Thr

His

Val

Ala

Ser

620

Leu

Asn

Tyr

Pro

Thr

700

Ala

Pro

Glu

Thr

Val
780

Pro

Asp

Gly

Ala

Asp

860

Val

Ile

Asn

Lys

Gly

605

Trp

Leu

Thr

Pro

Tyr

685

Leu

His

Lys

Ala

Gly

765

Glu

Ala

Thr

Pro

Val

845

Asp

Ile

Cys

Leu

Ala

590

His

Glu

Phe

670

Ser

Arg

Val

Asp

Leu

750

Ala

Ile

Ile

Gly

830

Ala

Gly

Phe

Ala

Tyr

575

Arg

Gly

Gln

Val

Phe

Tyr

Ala

Ser

735

Leu

Phe

Leu

His
Asn
815

Leu

Leu

Glu S

Leu

Ser

560

Gly

Gly

Arg

Leu

Pro

640

Glu

Arg

Ser

Ala

Gly

720

Ser

Ile

Pro

Gly

Ser
800
Val

Thr

Thr

Ala
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865

Arg

Ala

Pro

Ser

Glu
945

Asn

Pro
930

Gln

<210>
<211>
<212>
<213>

<400>

Asn

Leu

Gln
915

Asp

Phe

896
PRT
Homo

Gln Gln Gly

1

Gly

Arg

Ala

Gln

65

Lys

Thr

Leu

Asp

His

145

Pro

Asn

Ser

Ser

Arg

Phe

Arg

50

Met

Leu

Arg

Asp

Pro

130

Ser

Phe

Thr

Thr

Pro

Pro

Asp

35

Gly

Gly

Glu

Thr

Val

115

Ala

Arg

Gly

Thr

Ser

195

Leu

Thr

Gln

900

Val

Thr

Leu

Ile

885

Leu

Leu

Lys

Val

sapiens

Ala

Arg

20

Cys

Cys

Gln

Asn

Thr

100

Met

Asn

Ala

Val

Val

180

Leu

Ser

Ala

Ala

Cys

Pro

Leu

85

Pro

Met

Arg

Pro

Ile

165

Ala

Pro

Leu

870

Val

Gln

Ser

Val

Ser
950

Arg

Val

Pro

Tyr

Trp

70

Ser

Thr

Glu

Arg

Ser

150

Val

Pro

Ser

Ser

Asn

Lys

Asn

Leu

935

Trp

Pro

Pro

Asp

Ile

55

Cys

Ser

Phe

Thr

Tyr

135

Pro

His

Leu

Gln

Thr

Glu

Val

Gly

920

Asp

Cys

Gly

Thr

Lys

40

Pro

Phe

Ser

Phe

Glu

120

Glu

Leu

Arg

Phe

Tyr

200

Ser

48895

Leu
Thr
905

Val

Ile

Pro

Gln

25

Ala

Ala

Phe

Glu

Pro

105

Asn

Val

Tyr

Gln

Phe

185

Ile

Trp

Val
890
Val

Pro

Cys

Arg

10

Cys

Ile

Lys

Pro

Met

90

Lys

Arg

Pro

Ser

Leu

170

Ala

Thr

Thr

17

875

Arg

Leu

Val

Val

Asp

Asp

Thr

Gln

Pro

75

Gly

Asp

Leu

Leu

Val

155

Asp

Asp

Gly

Arg

Val

Gly

Ser

Ser
940

Ala

Val

Gln

Gly

60

Ser

Tyr

Ile

His

Glu

140

Glu

Gly

Gln

Leu

Ile

Thr

Val

Asn

925

Leu

Gln

Pro

Glu

45

Leu

Tyr

Thr

Leu

Phe

125

Thr

Phe

Arg

Phe

Ala

205

Thr

Ser

Ala

910

Phe

Leu

Ala

Pro

30

Gln

Gln

Pro

Ala

Thr

110

Thr

Pro

Ser

Val

Leu

190

Glu

Leu

Glu
895
Thr

Thr

Met

His

15

Asn

Cys

Gly

Ser

Thr

95

Leu

Ile

Arg

Glu

Leu

175

Gln

His

Trp

880

Gly

Ala

Tyr

Gly

Pro

Ser

Glu

Ala

Tyr

80

Leu

Arg

Lys

Val

Glu

160

Leu

Leu

Leu

Asn
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Arg

225

Phe

Leu

Ser

Pro

Pro

305

Gly

Arg

Asp

Pro

Ile

385

Pro

Gln

Tyr

Arg

Ser
545

210

Asp

Tyr

Asn

Trp

Glu

290

Phe

Tyr

Ala

Ser

Ala

370

Val

Tyr

Gln

Phe

Phe

450

Pro

Leu

Ala

Asn

Ala

530

Thr

Leu

Leu

Ser

Arg

275

Met

His

Arg

355

Met

Asp

Asp

Pro

Thr

435

His

Ser

Glu

Ala

Leu

515

Leu

Phe

Ala

Ala

Asn

260

Ser

Lys

Pro

Ser

Phe

340

Arg

Val

Pro

Glu

Leu

420

Asn

Asp

Asn

Asn

Thr

500

His

Val

Ala

Pro

Leu

245

Ala

Thr

Ser

Pro

Thr

325

Pro

Asp

Gln

Ala

Gly

405

Ile

Pro

Gln

Phe

Pro

485

Ile

Asn

Lys

Gly

Thr

230

Glu

Met

Gly

Val

Tyr

310

Ala

Leu

Phe

Glu

Ile

390

Leu

Gly

Thr

Val

Ile

470

Pro

Cys

Leu

Ala

His
550

215

Pro

Asp

Asp

Gly

Val

295

Trp

Ile

Asp

Thr

Leu

375

Ser

Arg

Lys

Ala

Pro

455

Arg

Tyr

Ala

Tyr

Arg

535

Gly

Gly

Gly

Val

Ile

280

Gln

Gly

Thr

Val

Phe

360

His

Ser

Arg

Val

Leu

440

Phe

Gly

Val

Ser

Gly

520

Gly

Arg

48895

Ala

Gly

Val

265

Leu

Gln

Leu

Arg

Gln

345

Gln

Ser

Gly

Trp

425

Ala

Asp

Ser

Pro

Ser

505

Leu

Thr

Tyr

Asn

Ser

250

Leu

Asp

Tyr

Gly

Gln

330

Trp

Lys

Gly

Gly

Val

410

Pro

Trp

Gly

Glu

Gly

490

His

Thr

Arg

Ala

18

Leu

235

Ala

Gln

Val

Leu

Phe

315

Val

Asn

Asp

Gly

Pro

395

Phe

Gly

Trp

Met

Asp

475

Val

Gln

Glu

Pro

Gly
555

220

Tyr

His

Pro

Tyr

Asp

300

His

Val

Asp

Gly

Arg

380

Ala

Ile

Ser

Glu

Trp

460

Gly

Val

Phe

Ala

Phe

540

His

Gly

Gly

Ser

Ile

285

Val

Leu

Glu

Leu

Phe

365

Arg

Gly

Thr

Thr

Asp

445

Cys

Gly

Leu

Ile

525

Val

Trp

Ser

Val

Pro

270

Phe

Val

Cys

Asn

Asp

350

Arg

Tyr

Ser

Asn

Ala

430

Met

Gly

Ser

510

Ala

Ile

Thr

His

Phe

255

Ala

Leu

Gly

Arg

Met

335

Tyr

Asp

Met

Tyr

Glu

415

Val

Met

Asn

Thr

495

Thr

Ser

Ser

Gly

Pro

240

Leu

Leu

Gly

Tyr

Trp

320

Thr

Met

Phe

Met

Arg

400

Thr

Pro

Ala

Asn

Asn

480

Leu

His

His

Arg

Asp
560
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Val

Gln

Phe

Gly

Pro

625

Lys

Phe

Leu

Leu

Ala

705

Thr

Pro

Ala

Pro

Met

785

Leu

Tyr

Leu

Thr

Val

865

Ile

Trp

Phe

Leu

Ala

610

Gln

Ala

His

Glu

Trp

690

Glu

Val

Arg

Pro

Leu

770

Ala

Phe

Thr

Val

Val

850

Pro

Cys

Ser

Asn

Gly

595

Phe

Glu

Leu

Gln

Phe

675

Gly

Val

Pro

Glu

Leu

755

Gln

Leu

Trp

Gln

Arg

835

Leu

Val

Val

Ser

Leu

580

Asn

Tyr

Pro

Thr

Ala

660

Pro

Glu

Thr

Ile

Pro

740

Asp

Gly

Ala

Asp

Val

820

Val

Gly

Ser

Ser

Trp

565

Leu

Thr

Pro

Tyr

Leu

645

His

Lys

Ala

Gly

Glu

725

Ala

Thr

Pro

Val

Asp

805

Ile

Thr

Val

Asn

Leu
885

Glu

Gly

Ser

Phe

Ser

630

Arg

Val

Asp

Leu

Tyr

710

Ala

Ile

Ile

Gly

Ala

790

Gly

Phe

Ser

Ala

Phe

870

Leu

Gln

Val

Glu

Met

615

Phe

Tyr

Ala

Ser

Leu

695

Phe

Leu

His

Asn

Leu

775

Leu

Glu

Leu

Glu

Thr

855

Thr

Met

Leu

Pro

Glu

600

Arg

Ser

Ala

Gly

Ser

680

Ile

Pro

Gly

Ser

Val

760

Thr

Thr

Ser

Ala

Gly

840

Ala

Tyr

Gly

48895

Ala

Leu

585

Leu

Asn

Glu

Leu

Glu

665

Thr

Thr

Leu

Glu

745

His

Thr

Lys

Leu

Arg

825

Ala

Pro

Ser

Glu

Ser

570

Val

Cys

His

Pro

Leu

650

Thr

Trp

Pro

Gly

Leu

730

Gly

Leu

Thr

Gly

Glu

810

Asn

Gly

Gln

Pro

Gln
890

19

Ser

Gly

Val

Asn

Ala

635

Pro

Val

Thr

Val

Thr

715

Pro

Gln

Arg

Glu

Gly

795

Val

Asn

Leu

Gln

Asp

875

Phe

Val

Ala

Arg

Ser

620

Gln

His

Ala

Val

Leu

700

Trp

Pro

Trp

Ala

Ser

780

Glu

Leu

Thr

Gln

Val

860

Thr

Leu

Pro

Asp

Trp

605

Leu

Gln

Leu

Arg

Asp

685

Gln

Tyr

Pro

Val

Gly

765

Arg

Ala

Glu

Ile

Leu

845

Leu

Lys

Val

Glu

Val

590

Thr

Leu

Ala

Tyr

Pro

670

His

Ala

Asp

Pro

Thr

750

Tyr

Gln

Arg

Arg

Val

830

Gln

Ser

Val

Ser

Ile

575

Cys

Gln

Ser

Met

Thr

655

Leu

Gln

Gly

Leu

Ala

735

Leu

Ile

Gln

Gly

Gly

815

Asn

Lys

Asn

Leu

Trp
895

Leu

Gly

Leu

Leu

Arg

640

Leu

Phe

Leu

Lys

Gln

720

Ala

Pro

Ile

Pro

Glu

800

Ala

Glu

Val

Gly

Asp

880

Cys
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