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(57), Sang ché dé& cap dén hop phan alpha glucosidaza ¢ nguoi tai t6 hop (thGAA) ¢co
ngudn gde tir t& bao CHO ma c6 chia hop phan glycan duogc t6i wu héa hon chira luong
rhGAA chtra N-glycan mang mannoza-6-phosphat (M6P) hoac bis-M6P cao hon so véi
rhGAA thong thuong, ciing v6i ham luong thip cua glycan c6 ham luong mannoza cao
khong duge phosphoryl héa, va ham luong thip cia galactoza dau tin clng trén céc
oligosacarit phirc. Sang ché ciing dé cap dén phuong phap tao ra hop phan chira hGAA.
Ciu triic va ai luc thy thé d6i vdi cic oligosacarit mannoza
cao va duge phosphoryl hoa
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Linh vie k§ thuit dwgce dé cap

Sang ché @2 cap dén linh vuc y hoc, di truyén va hoa sinh glycoprotein tai t6
hop, va, cu thé 13, d& cap dén hop phin alpha glucosidaza & nguoi t4i td hop (thGAA)
ma c6 téng ham lugng cla glycan mang 6-phosphat mannoza cao hon ma hudng dich
mot cach hiéu qua vao CIMPR trén t& bao co va sau d6 chuyén rhGAA vao lysosom
ma & d6 né c6 thé pha v& ham lugng cao bét thudng cia glycogen tich liy. thGAA
theo sang ché thé hién sy hudng dich vao té bao co va tiép d6 chuyén vao lysosom tbt
hon so Vi cac san phém rhGAA thong thudng va thé hién céc tinh chét dugc dong hoc
Khéc ma lam cho n6 dic biét hitu hidu ddi véi liéu phap thay thé enzym cia d6i tugng

méc bénh Pompe.

Tinh trang ky thuit ciia sing ché

Céc liéu phéap thay thé enzym hién nay dbi v6i bénh Pompe st dung san phdm
rhGAA thong thuong ma co tdng ham lugng ciia glycan mang M6P va glycan mang
bis-M6P thip. Cic san phim thong thuong duogc biét v6i tén goi Lumizyme®,
Myozyme® va Alglucosidase alfa. “Lumizyme” va “Myozyme” la cac dang thdng
thuong cia thGAA duge san xuét hodc duoc ban trén thi truong dudi dang sinh vt
bdi Genzyme va dugc phé chuén boi Co quan Quan ly Thuc phim va Thudc Hoa Ky
va dugc mb ta ¢6 tham chibu dén tai liéu Physician’s Desk Reference (2014)(ma dugc
két hop & day bang cach tham chiéu) hodc béi céc san phdm c6 tén 13 “Lumizyme®”
hoidc “Myozyme®” duoc phé chuén dé st dung & Hoa Ky bdi FDA vao ngay 1 thang
10 nim 2014. Alglucosidase Alfa duoc xic dinh v6i tén hoa hoc [199-arginin,223-
histidin]prepro-a-glucosidaza (& nguoi); cdng thic phan tr, C4758H7260N127401369S35;
CAS sb 420794-05-0. Cac san phim nay dugc dung cho d6i twong méic bénh Pompe,
con goi 1a bénh dy trit glycogen typ II (GSD-II) hodc bénh thiéu hut axit maltaza. Liéu
phép thay thé enzym nhim didu tri bénh Pompe bang cach thay thé GAA bi mit &
lysosom bing céch ding thGAA do d6 lam phuc hdi kha ning pha v& glycogen &

lysosom cta t€ bao.
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Bénh Pompe 14 bénh duy trit lysosom di truyén bét nguén tir su thiéu hut hoat
tinh axit a-glucosidaza (GAA). Nguoi méc bénh Pompe thiéu hodc c6 ham lugng axit
alpha-glucosidaza (GAA) giam, enzym ma pha v& glycogen, va chit ma co thé ding
lam ngudn ning lugng. Sy thiéu hut enzym nay gly ra sy tich lily glycogen du thira
trong lysosom, ma 1a co quan t ndi bao c¢6 chira enzym ma nhin chung phéd v&
glycogen va manh vun té bao hoic séh phim dao thai khac. Sy tich lily glycogen trong
céc md nhit dinh cua ddi trong mic bénh Pompe, dic biét 1a co, lam suy yéu kha ning
hoat d6ng binh thudng cua té bao. Trong bénh Pompe, glycogen khong duoc chuyén
héa mdt cach thich hop va tich lily dén trong lysosom, dic biét 1a trong té bao co
xuong va, & dang khéi phat ¢ tudi so sinh cta bénh, trong té bao co tim. Sy tich Iy
cta glycogen lam hu héng té bao co va than kinh ciing nhu 14 céc té bao & cdc md bi
anh hudng khéc.

Theo cach cii, tuy thudc vao tudi khoi phéat, bénh Pompe dugc nhén dang 1am
sang 14 dang khoi phat & tré em som hodc 1a dang khoi phat mudn. Tudi khéi phat co
khuynh huéng twong duong voi do nghiém trong cua dot bién di truyén giy ra bénh
Pompe. Cac dot bién di truyén nghiém trong nhit gy ra su mét hoan toan hoat tinh
GAA bidu 16 duéi dang bénh khéi phdt sém & tudi so sinh. Céc dot bién di truyén ma
lam gidm b6t hoat tinh GAA nhung khong triét tiéu hoan toan né ¢6 li€n quan dén cac
dang bénh Pompe c6 su khoi phat va tién trién muodn. Bénh Pompe khoi phat & tudi so
sinh biéu hién ngay sau khi sinh va dic trung boi sy yéu co, thidu nang h6 hp va suy
tim. Khi khong duoc didu tri, bénh nhan thudng chét trong vong hai nim. Bénh Pompe
khoi phét & tudi thiéu nién va truéng thanh biéu hién mudn hon trong ddi va thuong
tién trin chdm hon so v&i bénh khéi phét & tudi so sinh. Dang nay ctia bénh, mic du
thuong khong anh hudng dén tim, ciing c6 thé dan dén tir vong, do co xuong va cac co

quan tham gia vao su hd hép bi yéu.

Phuong phap didu tri khong gidm nhe tam thoi hién nay cia bénh Pompe gbm
c¢6 liéu phap thay thé enzym (ERT) bang cach st dung GAA & ngudi téi td hop
(thGAA) chéng han nhu Lumizyme® hoic Myozyme®. thGAA dugc ding véi ndi
luc dé thay thé hodc bd sung cho GAA bi mét hodc khiém khuyét & dbi tuong méc
bénh Pompe. Tuy nhién, vi hdu hét rhGAA trong san phim rhGAA thudng khong

huéng dich vao md co nén no bi triét tiéu khong hitu ich sau khi st dung.
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Pidu ndy xay ra béi vi thGAA thong thuong thiéu tong ham luong cao cla
glycan mang M6P va bis-M6P ma huéng dich phén ti thGAA vao CIMPR trén té bao
co dich ma sau d6 né duge van chuyén vao lysosom cua té bao. Su hép thu té bao ctia
thGAA d6i véi lidu phap thay thé enzym dugc lam cho thuén tién bing carbohydrat
chuyén hoa, mannoza-6-phosphat (M6P), ma lién két voi thu thé mannoza 6-phosphat
khong phu thudc cation (CIMPR) trinh dién trén bé mat t& bao d& sau d6 chuyén

enzym ngoai sinh vao lysosom.

C6 bay vi tri glycosyl hoa lién két N tiém ning trén thGAA. Vi mdi vi trf
glycosyl hoa 1a khéc loai trong loai oligosacarit lién két N (N-glycan) c6 mit, hGAA
bao gdm hdn hop phitc cia céc protein c6 N-glycan c6 4i lyc lién két khac nhau dbi
v6i thu thé M6P va cac thu thé carbohydrat khac. thGAA ma c6 chira mannoza N-
glycan cao c¢6 mdt nhém M6P (mono-M6P) lién két v6i CIMPR véi 41 luc thip
(~6.000 nM) trong khi rhGAA ma c6 chira hai nhém M6P trén cing N-glycan (bis-
M6P) lién két véi i luc cao (~2 nM). Cac cAu triic dai dién ddi vé6i glycan mono-M6P,
va bis-M6P khong dugce phosphoryl héa duge thé hién trén Hinh 1A. Nhém mannoza-
6-P dugc thé hién trén Hinh 1B. Ngay bén trong lysosom, thGAA c6 thé 1am tho4i hoa
glycogen tich lity bing enzym. Tuy nhién, thGAA thong thudng c6 tbng ham lugng
thip ctia glycan mang M6P va bis-M6P va, do d6, huéng dich vao té bao co kém dén
dén viéc chuyén rhGAA vao lysosom kém. Phan 16n phan tir thGAA trong céc sin
phém théng thudng nay khong co N-glycan di phosphoryl hda, do d6 thiu 4i luc dbi
v6i CIMPR. Glycan mannoza cao khong dugc phosphoryl héa cling ¢6 thé duoc thanh
thai bang thu thé mannoza ma din dén sy thanh thai khong hitu ich ciia ERT (Hinh 2).

Céc loai khac cua N-glycan, carbohydrat phirc hgp, ma cé chtra, galactoza va
axit sialic ciing c6 mit trén rhGAA. Vi N-glycan phtrc hgp khong dugc phosphoryl
héa nén ching khong c6 4i luc dbi v6i CIMPR. Tuy nhién, N-glycan kiéu phtc hop
v6i cac gde galactoza dwgce boc 10 ¢6 4 luc tir trung binh dén cao ddi véi thu thé
asialoglycoprotein trén té bio gan ma din dén sy thanh thai khong hitu ich nhanh ctia

rhGAA (Hinh 2).

Su glycosyl ha GAA hoic thGAA c6 thé duoc cai bién bing enzym in vitro
bing phosphotransferaza va cac enzym lam 16 dwgc md ta béi Canfield va cong su,

Bing sang ché My sb 6,534,300, dé tao ra nhém M6P. Su glycosyl hoa bang enzym

_4-
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khong thé duoc kiém soat mot cach thich hop va tao ra thGAA c6 céc tinh chét mién
dich va dugc ly khong mong muén. thGAA dugc cai bién bing enzym c6 thé c6 chira
chi mot N-glycan mannoza cao ma déu c6 kha ning dugce phosphoryl hoa bing enzym
in vitro bang phosphotransferaza/enzym lam 16 va c6 thé c¢6 chira trung binh 13 5-6
nhém M6P trong mdi GAA. Cac md hinh glycosyl héa duge san xuét bang cach xtr ly
enzym in vitro cia GAA cé vén dé boi vi cac gbe mannoza & dAu tan ciing bo sung, cu
thé 1 cac gbc mannoza & d4u tan cung khong duge phosphoryl hoéa, anh hudng bét loi
dén dugc dong hoc ctia thGAA duge cai bién. Khi san phém dugce cai bién bing
enzym ndy dugc ding in vivo, cic nhom mannoza nay lam tang su thanh thai khong
hiru ich ciia GAA, 1am ting su hip thu ciia GAA dugc cai bién bing enzym béi t€ bao
mién dich, va 1am gidm hiéu qua tri liéu thGAA do it GAA t6i dugc mo dich, chéng
han nhu té bao co tim hoic té bao co xuong. Vi du, cac géc mannoza khong dugc
phosphoryl hoa ¢ d4u tan ciing 14 cic phdi tir da biét ddi v6i thu thé mannoza & gan va
lach ma din dén sy thanh thai nhanh ctia thGAA dugc cdi bién bing enzym va su
huéng dich gidm cua thGAA dén mo dich. Ngoai ra, md hinh glycosyl hoa cia GAA
duoc cai bién bing enzym c6 N-glycan mannoza cao c6 cic gbc mannoza khong dugc
phosphoryl héa & d4u tan cing twong tu voi cac gdc trén glycoprotein dugc san Xuét &
ndm men, nAm médc va hoat dong 1am ting nguy co kich hoat dap tng mién dich hoic
di tng, ching han nhu phan tng di tng nghiém trong de doa tinh mang (phan v¢) hodc

phan tmg qua man, d6i véi thGAA duoc cai bién bing enzym.

Nhur giai thich & trén, san pham rhGAA thong thuong nhu Lumizyme® c6 ham
luong thip cua glycan dd phosphoryl hoa mot 1in va tham chi 14 thip hon glycan di
bis-phosphoryl hoa. Pé lidu phéap diéu tri bénh Pompe c6 hiéu qua rhGAA phai dugc
chuyén vio lysosom trong té bao co. Tong ham luong thip ciia cic nhém huéng dich
mono-M6P va bis-M6P trén rhGAA thong thudng lam han ché su hip thu té bao thong
qua viéc chuyén CIMPR va lysosom, do d6 1am cho liéu phép thay thé enzym thong
thudng khong hiéu qua. Vi dy, trong khi san pham rhGAA thong thuong & lidu lugng
20 mg/kg hodc cao hon cai thién mot s khia canh cta bénh Pompe, ching khong thé
l1am gidm mot cach thich hop glycogen tich liiy ¢ nhidu mé dich, cu thé 12 co xuong dé

dao nguoc sy tién trien bénh.
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Do viéc chuyén vao lysosom khong higu qua cta li¢u phap thay thé enzym
thong thudng, cac liéu phép nay thuong c6 lién quan dén cac vAn @ khéc, bao gdm sy
gay ra dap tmg mién dich dbi v6i GAA. Phén 16n GAA trong thGAA thong thudng
khong chira glycan mang mono-M6P hodc bis-M6P, ma hudng dich thGAA vao té bE‘lO.
co. Hé mién dich cta d6i twong dugc boc 10 véi GAA khong duge phosphoryl hoéa du
thira ndy va co thé tao ra d4p tmg mién dich c6 hai ma nhan dién GAA. Vi€c gay ra
dap tmg mién dich d6i v6i GAA khong dugc phosphoryl hoa ma khong di vao md dich
va chuyén vio lysosom 1am ting nguy co diéu tri tht bai do su bit hoat mién dich cia
thGAA dugce dua vao va lam ting nguy co bénh nhan phdi trai qua cdc phan Gng tu
mién hoic di tng ¢6 hai dbi vai viee diéu tri thGAA. thGAA theo sing ché co chua
luong it hon dang ké ctia thGAA khong duoc phosphoryl héa, khong dugce hudng dich

ndy, do d6 1am giam sy bdc 1 clia h¢ mien dich cua bénh nhéan véi nod.

V& mit hiu can, lidu lwong 16n hon tao ra ganh ning bd sung cho d6i tuong
cling nhu 1 chuyén vién y té didu tri cho déi tugng, chdng han nhu kéo dai thoi gian
truyén cén @& cip rhGAA trong tinh mach. Piéu nay 1a do thGAA thong thudng cé
chira ham lugng cao hon ciia hGAA khdng dugc phosphoryl héa ma thudong khong
huéng dich vao CIMPR trén té bao co. thGAA ma khong lién két véi CIMPR trén té
bao co va sau d6 di vao lysosom khong lam thodi hoa glycogen ¢ do bang enzym. Khi
lidu lwong twong duong cia thGAA thong thuong va rhGAA theo sang ché duge
ding, nhiéu thGAA hon trong hop phin theo sang ché lien két CIMPR trén té bao co
va sau d6 chuyén vio lysosom. thGAA theo sang ché cung cép cho bac si lwa chon aé
dung lugng thip hon ctia thGAA trorig khi chuyén cting mot lugng thGAA hoic nhiu
rhGAA hon vao lysosom.

Cac quy trinh sén xuét hién nay duwgc ding dé tao ra thGAA thong thuong,
ching han nhr Myozyme®, Lumizyme® hoic Alglucosidase Alfa, khong lam tang
dang k& ham luong ciia M6P hoic bis-M6P bdi vi viée xt Iy carbohydrat té bao von
phtc tap va cuc khoé thao tac. Xem xé€t céc thiéu sot nay cta san phdm rhGAA thong
thuong, céc tac giad sang ché da nhin nai tim kiém va xac dinh dugc cich dé huéng
dich mot cach hi€éu qua rhGAA vao t€ bao co va chuyén né vao lysosom, lam giam
thiéu su thanh thai khong hitu ich ctia thGAA khi duge dung, va do d6 hudng dich mot

cach hitu ich hon rhGAA vao mo co. -
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Bin chit ky thuit ciia sang ché

Pé giai quyét cac van d& lién quan dén viéc hudéng dich va dung céc dang
thGAA théng thuong va cdc kho khin lién quan dén viéc san xudt cac dang rhGAA
huéng dich tét ndy, cac tac gia sang ché da nghién ctru va phét trién quy trinh tao ra
thGAA ma huéng dich CIMPR hiéu qua hon va chuyén n6 vao lysosom trong md co
b&i vi n6 c6 ham lugng clia glycan M6P va bis-M6P cao hon so v6i hop phin thGAA
thong thuong. Ngoai ra, thGAA theo sang ché xir ly t6t N-glycan kiéu phirc ma lam
giam thiéu sy thanh thai khéng hiru ich ctia rhGAA boi md khong phai 1a mé dich.

Cé tinh dén cac van d2 lién quan dén c4c phuong phap diéu tri thay thé enzym
bing cach sir dung sdn phAm rhGAA thong thudng ching han nhu Lumizyme®, thong
qua cc nghién ciru va khao sét ky ludng cic tic gia sang ché di phat trién phuong
phap san xuit thGAA & té bao CHO ¢6 téng ham lugng cia glycan mono-M6P va bis-
MG6P cao hon dang ké ma huéng dich CIMPR trén té bao co va sau d6 chuyén rhGAA

vao lysosom.

thGAA dugc san xuit bing phwong phép nay ciing c6 cac tinh chat dugc dong
hoc ¢6 1gi do md hinh glycosyl héa toan phan ctia n6 ma lam tang sw hap thu mé dich
va 1am gidm sy thanh thai khong hitu ich sau khi ding cho déi twong méc bénh
Pompe. Céc tic gia sang ché chuing minh ring thGAA theo sang ché, vi du nhu
thGAA duoc goi 1a ATB-200, c6 hi¢u luc hon va hiéu qua hon trong viéc huéng dich
md co xuong so véi thGAA thong thuong ching han nhu Lumizyme®. rhGAA theo
sang ché c6 kha ning t6t hon dé huéng dich mot cach hitu ich mo co & bénh nhan méc
bénh Pompe va lam gidm sy thanh thai khong hitu ich ctia thGAA nhu dugc minh hoa
trén Hinh 2.

thGAA tbt hon theo sang ché c¢6 thé dugc hoan thién thém hoidc dugc két hop
v6i chaperon hodc dugc lién hop véi cac nhom khac ma huéng dich CIMPR trong md
co, chdng han nhu céc phan ciia IGF2 ma lién két v6i thy thé nay. Cac vi du dusi day
cho thiy ring thGAA theo séng ché, vi du nhu thGAA ATB-200, vuot qua tiéu chudn
hién hanh dugc quan tAm ddi véi liéu phap thay thé enzym bing cach tao ra su thanh
thai glycogen t6t hon dang ké & co xuong khi so v&i ché @6 hién tai bing cach sir dung

san phim rhGAA thong thudng Lumizyme®.



32921

Mo ta van tat cac hinh vé

Hinh 1: Hinh 1A thé hién glycan mannoza cao khong dugc phosphoryl hoa,
glycan mono-M6P, va glycan bis-M6P. Hinh 1B thé hién ciu tric héa hoc cia nhém
M6P.

Hinh 2: Hinh 2A m6 ta sy huéng dich hitu ich ctia thGAA thong qua glycan
mang M6P dén mé dich (vi du, mé co cua ddi tuong méc bénh Pompe). Hinh 2B mo ta
su thanh thai thudc khong hitu ich dén mé khong phai la dich (vi du, gan va lach) hodc
bing cach lién két glycan khong c6 M6P dén mo khong phai 1a dich.

Hinh 3: Hinh 3A minh hoa bing d thi thu thé CIMPR (con goi 14 thu thé IGF2)
va cdc mién cta thy thé nay. Hinh 3B 1a bang thé hién ai luc lién két (nMol) ctia
glycan mang bis- vd mono-M6P dbi v6i CIMPR, 4i luc lién két cua glycan kiéu
mannoza cao véi thu thé mannoza, va 4i luc lién két cta glycan phirc dugc khir sialyl
hoéa d6i vai thu thé asialyoglycoprotein. RRGAA ma c6 glycan mang M6P va bis-M6P
c6 thé lién két hitu ich v&i CIMPR trén t& bao dich co. RhGAA ma c6 glycan mannoza
cao va glycan dugc khir sialyl héa co thé lién két khong hitu ich véi té bao khong phai

1a dich mang thu thé twong tmg.

Hinh 4: C4c hinh 4A va 4B lan luot thé hién két qua cua sic ky 4i luc CIMPR
cta Lumizyme® va Myozyme®. Cac dudng nét dat ding dé chi gradien rira giai M6P.
Viéc rira giai bang M6P hoan dbi phan tr GAA duogc lién két qua glycan c6 chira M6P
thanh CIMPR. Nhu thé hién trén Hinh 4A, 78% hoat tinh GAA trong Lumizyme®
dugc rira giai truée khi bd sung M6P. Hinh 4B thé hién ring 73% hoat tinh GAA
Myozyme® dugc rira giai trude khi bd sung M6P. Chi 22% hoic 27% rhGAA 14n lugt
trong Lumizyme® hodc Myozyme dugc rira giai bang M6P. Céac hinh vé nay cho thiy
ring hiu hét thGAA trong hai sin phdm rhGAA théng thuong thidu glycan c6 M6P
can dé hudng dich CIMPR & mé co dich.

Hinh 5: C4u triic ADN dé bién nap té bao CHO bing ADN mi héa cho thGAA.

Céc té bao CHO dugc bién nap bing ciu tric ADN ma héa cho thGAA (SEQ ID NO:
4).
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Hinh 6: Céac hinh 6A va 6B thé hién két qua cta sic ky 4i luc CIMPR cta
Myozyme va thGAA ATB-200. Nhu thdy rd rang trén Hinh 6B, khoang 70% rhGAA
trong thGAA ATB-200 c6 chira M6P.

Hinh 7: Tinh ché thGAA ATB-200, Phuong an 1 & 2.
Hinh 8: Bién dang rira giai Polywax cua Lumizyme® va thGAA ATB-200.

Hinh 9: Tém tit cac cu trac N-glycan ctia Lumizyme® so v6i ba hop phin
khac nhau cua rhGAA ATB200, dugc ky hi¢u 1a BP-rhGAA, ATB200-1 va ATB200-
2.

Hinh 10: Hinh 10A so sanh &i luc lién két CIMPR cia thGAA ATB-200
(dudng bén trai) véi ai luc lién két CIMPR ctia Lumizyme® (dudng bén phai). Hinh
10B mo ta ham lugng Bis-M6P ctia Lumizyme® va thGAA ATB-200.

Hinh 11: Hinh 11A so sdnh hoat tinh thGAA ATB-200 (dudong bén trai) véi
hoat tinh thGAA Lumizyme® (duong bén phai) bén trong nguyén bao sg¢i binh thuong
& cac ndng dd GAA khac nhau. Hinh 11B so sanh hoat tinh thGAA ATB-200 (dudng
bén trai) véi hoat tinh rhGAA Lumizyme® (dudng bén phai) bén trong nguyén bao soi
tir d6i twong mic bénh Pompe & céc néng dd GAA khéc nhau. Hinh 11C so sanh (Kyg,

thy) CUa nguyén bao soi tir d6i twong binh thudng va ddi twong mic bénh Pompe.

Hinh 12: Hinh 12A thé hién ham lugng cta glycogen tuong ing vdi protein &
co tim sau khi tiép xtic véi ta duoc 10ng (d6i chimg am), véi 20 mg/ml Alglucosidase
Alfa, hodc véi 5, 10 hodc 20 mg/kg hGAA ATB-200. Hinh 12B thé hién ham lwong
ctia glycogen twong ting v&i protein trong co bdn dau sau khi tiép xuc véi ta dugc 16ng
(d6i ching am), véi 20 mg/ml Lumizyme®, hodc véi 5, 10 hogc 20 mg/kg ThGAA
ATB-200. Hinh 12C thé hién ham lugng ctia glycogen tuong tmg véi protein & co ba
dAu sau khi tiép xic véi ta dugc 16ng (d6i ching am), véi 20 mg/ml Lumizyme®, hoac
v6i 5, 10 hodc 20 mg/kg thGAA ATB-200. thGAA ATB-200 tao ra su giam glycogen
dang ké & co bdn ddu va ba dau so v6i dbi ching 4m va so vé6i Lumizyme®.

Hinh 13: Db én dinh thGAA ATB-200 duoc cai thién trong sy c¢6 mat cua
chaperon AT2221. Pudng thtr nhét bén trai trén Hinh 13A thé hién ti 16 phin trim cua
protein thGAA ATB-200 khong cudn gép & cac nhiét do khac nhau & do pH 7,4 (d0

pH ciia mau). Puong cudi cing bén phai thé hién ti 16 phén trim cia protein hGAA
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ATB-200 khong cudn gép & cac nhiét do khac nhau & do pH 5,2 (d6 pH ctia lysosom).
Ba dudng & gifta thé hién hidu qua cta 10 pg, 30ug, hosic 100 pg chaperon AT2221
1én sy cudn gap protein. Dit liéu nay cho thiy AT2221 ngin ngira sy mé cudn gip clia
thGAA ATB-200 & d6 pH ctia méau so véi mau dbi chung. Sy cai thién cia Tm & do

pH trung tinh bang AT2221 dugc téng két trén Hinh 13B.

Hinh 14: Bang nay cho thy ring sy két hop ctia thGAA ATB-200 va chaperon
AT2221 tao ra sy thanh thai glycogen tot hon dang ké & chudt bi bit hoat GAA so véi
didu tri bing Lumizyme® va AT2221 hoic ddi ching rhGAA Lumizyme® hoic
rhGAA ATB200 khong c6 chaperon AT2221.

Hinh 15: Glycogen du trong co bén diu sau khi didu tri bang Lumizyme,
thGAA ATB-200, hoic thGAA ATB-200 vi cic ndng d6 khac nhau cua chaperon
AT2221.

Hinh 16: Su cii thién ctia Bénh Iy Co Xuwong & Chudt duge didu tri bing
ATB200 + Miglustat (AT2221) so v6i cac con Chudt chi duge didu tri bing ERT.
Nhuom mau glycogen PAS (Hinh 16A) va EM (Hinh 16 B) cla mo co tir con chudt
GAA KO dugc didu tri bing rhGAA thong thuong hoic rhGAA ATB-200 va
miglustat (AT-2221). Hinh 16C; Danh gia su ting sinh lysosom bang chi thi LAMP-1.
Hinh 16D Xac dinh soi co typ I va typ II.

Hinh 17: Su céi thién ctia Bénh ly Co Xuong & Chudt duge diéu tri bing ATB-
200 + Miglustat (AT2221) so v&i céc con chudt chi duoc didu tri bing ERT. Nhudm
mau glycogen PAS (Hinh 17A) ctia md co tir con chudt GAA KO duoc diéu tri bing
rhGAA thong thuong hodc rhGAA ATB-200 va miglustat (AT-2221). Hinh 17B;
Panh gia su ting sinh lysosom bang chi thi LAMP-1.

M0 ta chi tiét sang ché

binh nghia: Céc thuit ngit dung trong ban mo ta nay thuong ¢ nghia thong
thuong trong linh vuc, trong ngft canh cta séng ché nay va trong ngit canh cu thé st
dung mdi thuét ngit ndy. Cac thuat ngit nhét dinh duoc thao luin duéi day, hodc ¢ noi
nao d6 trong ban mé ta, @& cung cép chi din bd sung cho nguoi thuc hanh trong viéc
md ta hop phin va phuong phap theo sang ché va lam thé nao dé tao ra va str dung

ching.
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Thuét ngit “GAA” ding dé chi axit o-glucosidaza & ngudi (GAA) enzym ma
xuc tac cho sy thuy phéan cua céc lién két a-1,4- va o-1,6-glycosidic cta glycogen &
lysosom ciing nhur 12 diing d€ chi cac bién thé cai xen, c6 lién quan hoic thé ciia trinh
ty axit amin GAA va cdc manh cia trinh tuy GAA dai hon ma tao ra hoat tinh enzym.
Thuat ngit “rhGAA” duoc ding dé phan biét GAA ndi sinh véi GAA dugc san xuét
bing cach tdng hop hoic tai td hop, ching han nhu GAA duoc san xuét bing cach bién
nap té bao CHO biang ADN mi hoa cho GAA. Trinh ty ADN vi du ma héa cho GAA
1a NP_000143.2 (SEQ ID NO: 4) ma dugc két hop ¢ day dé tham khao. GAA va
thGAA c¢6 thé c6 mit trong hop phin c¢6 chira hdn hop cta phén tt GAA c6 céc md
hinh glycosyl hoa khic nhau, ching han nhu hdn hop ctia phan tir thGAA mang céc
nhém mono-M6P hodc bis-M6P trén glycan ctia ching va phan tdt GAA ma khong
mang M6P hoic bis-M6P. GAA va thGAA ciing c6 thé duoc hoan thién bing céc hop
chéit khac, chéng han nhu chaperon, hodc cé thé duoc lién két véi cac géc khéac trong
thé lién hgp GAA hoic thGAA, chiang han nhu dugc lién két v6i gbc IGF2 ma hudng

dich thé lién hop vao CIMPR va sau d6 chuyén né vao lysosom.

"Poi tuong" hodc "bénh nhan" tdt hon 1a nguoi, mic du cac dong vat co vu va
dong vat khong phai 13 ngudi khéc mic réi loan bao gém su tich Iiy cua glycogen
cling c6 thé dugc diéu tri. Déi tuong co thé 1a thai nhi, tré so sinh, tré em, thiéu nién
hodc ngudi truéng thanh mic bénh Pompe hodc cic rdi loan du trit hodc tich liy
glycogen khéac. Mot vi du vé c4 thé duoc didu tri 12 cé4 thé (thai nhi nguoi, tré so sinh,
tré em, thiéu nién, thanh nién, hodic ngudi truong thanh) mic GSD-II (vi du, GSD-II &
tudi so sinh, GSD-II & tubi thiéu nién, hodc GSD-II khoi phat & tudi truedng thanh). Ca
thé c6 thé c6 hoat tinh GAA du, hoic khdng c¢6 hoat tinh c6 thé do duoc. Vi du, c4 thé
mic GSD-II c6 thé c6 hoat tinh GAA ma nhd hon khoang 1% hoat tinh GAA binh
thudng (GSD-II & tudi so sinh), hoat tinh GAA ma bing khoang 1-10% hoat tinh GAA
binh thuong (GSD-II & tudi thiéu nién), hoic hoat tinh GAA ma bing khoang 10-40%
hoat tinh GAA binh thudng (GSD-II & tudi trudng thanh).

Céc thuat ngit, "didu tri" va "viéc diéu tri," nhu dugc dung trong ban mo ta nay,
ding dé chi sy cai thién mot hodc nhiéu triéu ching ¢ lién quan dén bénh, ngin nglra
hodc 1am chadm sy khéi phat ciia mdt hodc nhiéu triéu chiing cua bénh, va/hodc lam

gidm do nghiém trong hodc tan suat cia mot hodc nhi€u triéu chirng cia bénh. Vi du,
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viéc didu tri co thé dung dé chi sy cai thién tinh trang tim (v{ du, su tang thé tich cudi
tAm truong va/hodc thé tich cudi tAm thu, hodc su gidm, cai thién hodc ngin ngira bénh
co tim tién trién ma thudng duoc tim théy & GSD-II) hodc chirc ndng phéi (vi du, su
ting dung tich séng khi khéc so v6i dung tich co s&, va/hodc sy binh thuong hoa cua
su gidm d9 bdo hoa oxy trong qué trinh khoc); su céi thién k§ ndng phat trién than
kinh va/hodc van dong (vi du, su ting diém AIMS); su giam ham lugng glycogen & mo
cia c4 thé bi mic bénh; hodc dang két hop bét ky clia c4c tdc dung ndy. Theo mot
phuong an wu tién, viéc diu tri gdy ra su cdi thién tinh trang tim, cu thé 1a sy giam

ho#c ngan ngira bénh co tim ¢6 lién quan dén GSD-IL

Céac thuat ngtt, "cai thién," "lam tang" hodc "lam gidm," nhu dugc dung trong
ban md ta nay, ding dé chi céac gia tri tuong tng v6i phép do co so, ching han nhu
phép do & cung cé thé trudc khi bit diu viée didu tri duge md ta trong ban md ta nay,
hoic phép do & cé th ddi ching (hodc nhiéu c4 thé ddi chimg) khi khong c6 viée diéu
tri dugc mo ta trong ban mo ta nay. Ca thé ddi ching 1a c4 thé bi mic cing mot dang
GSD-II (khéi phat & tudi so sinh, thiéu nién hodic truong thanh) nhu cd thé duge diéu
tri, ma c6 cung tudi nhu c4 thé dugc didu tri (dé dam bio ring c4c giai doan clia bénh

& c4 thé dugc didu tri va (cac) ca thé ddi ching c6 the so sanh dugc).

Thuét ngit "dugc tinh ché" nhu dugc ding trong ban mo ta ndy dung dé chi
nguyén liéu ma dugc phan 14p trong diu kién 1am giam hodc loai bd su c¢6 mit cua cac
nguyén liéu khong lién quan, #ic la, chét 6 nhiém, bao gdm nguyén liéu tu nhién ma tix
d6 thu dugc nguyén liéu nay. Vi du, protein duoc tinh ché t&t hon 12 vé co ban khong
chira cic protein hodc axit nucleic khac ma két hop vé6i no trong té bao; phan tir axit
nucleic duge tinh ché t&t hon 13 vé co ban khong chira cic protein hic cac phén tir axit
nucleic khong li€én quan khac ma co thé duoc tim thiy cing nd & trong té bao. Nhu
dugc dung trong badn mo ta nay, thuit ngir "v& co ban khong chira" duoc dung tiy theo
hoat dong, trong ngft canh thtr nghiém phan tich cta nguyén ligu. Tt hon 13, nguyén
liéu duge tinh ché v& co ban khong chira chdt 6 nhidm c6 do tinh khiét it nhét 1a 95%;
tbt hon 13, do tinh khiét it nhat 13 97%, va tét hon nita la d9 tinh khiét it nhat 12 99%.
D6 tinh khiét c6 thé duoc danh gia bing sic ky, dién di trén gel, thit nghiém mién
dich, phén tich hop phén, thir nghiém sinh hoc, thtt nghiém enzym va cac phuong phap

khéac d3 biét trong linh vurc. Theo phuong én cu thé, duoc tinh ché c6 nghia 12 ham
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lwgng cta chét 6 nhidm thip hon ham lwong chép nhan duoc béi cac co quan quan ly
dé sir dung an toan cho ngudi hodc dong vat khong phai 1a ngudi. Céc protein tai tb
hop c6 thé dugc phan 18p hodc duge tinh ché tir t& bao CHO bing cach st dung
phuong phép da biét trong linh vuc bao gdm tach kich thuéc sic ky, sdc ky 4i Iyc hodc

sac ky trao doi anion.

Thuét ngit "duge cai bién di truyén" hodc “tai td hop” ding dé chi té bao, ching
han nhu té bao CHO, ma bidu hién san phém gen cu thé, chéng han nhu rhGAA hoic
thGAA ATB-200, sau khi dua axit nucleic ¢6 chira trinh tu m3 héa ma ma héa cho san
phim gen, ciing véi cac yéu té diéu hoa ma kiém soat su biéu hién cua trinh ty ma hoéa.
Viéc dua axit nucleic vao c6 thé dwoc thuc hién bing phuong phép bit ky da biét trong

linh vic bao gdm huéng dich gen va tai td hop twong ddng. Nhu duoc dung trong ban
md ta ndy, thudt ngit nay cling bao gdm té bao ma da duoc thiét ké dé biéu hién hodc
biéu hién qua mirc gen ndi sinh hodc san phim gen khong thuong dugc biéu hién boi

té bao nay, vi du, bang cdng nghé hoat héa gen.

"Bénh Pompe" ding dé chi LSD I3n nhidm séc thé thuong dic trung béi thiéu
hut hoat tinh axit alpha glucosidaza (GAA) ma lam suy yéu sy chuyén hoa glycogen &
lysosom. Su thiéu hut enzym din dén sy tich Ity glycogen & lysosom va din dén su
yéu co xuong tién trién, chic ning tim giam, thidu ning ho hép, va/hoic su suy yéu
CNS ¢ giai doan mudn ctia bénh. Cac dot bién di truyén & gen GAA dan dén su biéu
hién it hon ho#c tao ra cdc dang enzym dot bién c6 do 6n dinh bi thay ddi, va/hodc
hoat tinh sinh hoc cubi cing din dén bénh. (nhin chung xem tai liéu Hirschhorn R,
1995, Glycogen Storage Disease Type IT: Acid a-Glucosidase (Acid Maltase)
Deficiency, The Metabolic and Molecular Bases of Inherited Disease, Scriver et al.,
eds., McGraw-Hill, New York, 7th ed., pages 2443-2464). Ba dang bénh Pompe dugc
nhan dién 14m sang (& tudi so sinh, thiéu nién va trudng thanh) twong dwong véi mire
do cua hoat tinh a-glucosidaza du (Reuser A J et al., 1995, Glycogenosis Type I (Acid
Maltase Deficiency), Muscle & Nerve Supplement 3, S61-S69). Bénh Pompe & tudi so
sinh (typ I hosic A) phd bién nhét va nghiém trong nhat, dic trung boi sy kém phat
trién, nhugc truong phd quat, phi dai tim, va suy tim phdi trong ndm thir hai cia tudi
ddi. Bénh Pompe & tudi thiéu nién (typ II hodc B) c6 dd nghiém trong trung binh va

ddc trung bdi sy chiém vu thé cia tridu chitng co bép nhung khong c6 tim to. C4 thé
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méc bénh Pompe & tudi thiéu nién thuong chét true khi toi 20 tudi do suy phdi. Bénh
Pompe & tudi trudng thanh (typ III hoic C) thuong thé hién du6i dang bénh co tién
trién cham trong nhitng nam thiéu nién hodc mudn vao thap ky thir sau (Felicia K J et
al., 1995, Clinical Variability in Adult-Onset Acid Maltase Deficiency: Report of
Affected Sibs and Review of the Literature, Medicine 74, 131-135). G bénh Pompe, da
biét ring a-glucosidaza dwgc cai bién rong rai sau dich ma bang cach glycosyl hoa,
phosphoryl héa, va xit Iy phan giai protein. Su chuyén héa ctia 110 kilo Dalton (kid)
tién chat thanh céc dang trudng thanh 76 va 70 kid bing cach phén giai protein trong
lysosom 13 didu cén thiét dbi véi su xuc tac glycogen t6i wru. Nhu duge ding trong ban
md tA ndy, thut ngit "bénh Pompe" ding dé chi tit ca cac typ cua bénh Pompe. Hop
phin va ché do dung lidu lugng boc 16 trong don nay c6 thé duoc ding dé didu tri, vi

du, bénh Pompe typ I, typ II hodc typ III.
Céc phuong an khong lam gi6i han sang ché

Hop phan rhGAA bit ngudn tir t& bao CHO ma c6 chira luong rhGAA c¢6 chira
N-glycan mang mono-mannoza-6-phosphat (M6P) hodc bis-M6P cao hon so véi
rhGAA théng thuong vi du nhu Lumizyme® (Alglucosidase Alfa; CAS 420794-05-0).
Hop phan rhGAA vi du theo sang ché 1a ATB-200 (doi khi ky hiéu la ATB-200, ATB-
200 hodc CBP-thGAA) ma dugc md ta trong Vi du. hGAA theo sang ché (ATB-200)
da dugc thé hién 14 lién két CIMPR v6i 4i luc cao (Kp ~ 2-4 nM) va duoc tiép thu mot
cach hiéu qué bdi nguyén bao soi va nguyén bao co xuong Pompe (Kygp gy ~ 7-14 nM).
ATB-200 dugc x4c dinh ddc diém in vivo va duge thd hién 14 c6 thoi gian ban hiy
huyét twong biéu kién ngén hon (t;, ~ 45 phut) so véi thGAA ERT hién tai (t;, ~ 60
pht).

Trinh ty axit amin ctia thGAA ¢6 thé c¢6 dd tuong déng it nhat 1a 70%, 75%,
80%, 85%, 95% hodc 99%, hodc c6 chtta 1, 2,3, 4, 5, 6, 7, 8, 9, 10 hoic nhiéu hon su
mét, su thé hodc sy thém vao trinh tu axit amin duge néu trong SEQ ID NO: 1, 3 hoic
4. Theo mét sd phwong an ctia GAA hodc thGAA theo sang ché, ching han nhu trong
thGAA ATB-200, GAA hoic thGAA s& c6 chita trinh tyr axit amin GAA kiéu dai
ching han nhu trinh tu axit amin néu trong SEQ ID NO: 1 hodc 3. Theo cac phuong an
khong 1am gi6i han sang ché khac, thGAA c6 chira tip hop con ciia cic gbe axit amin

co mat trong GAA ki€u dai, trong d6 tdp hop con ndy bao gom céc goc axit amin clia
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GAA kiéu dai ma tao thanh vi tri hoat tinh dé lién két chit nén va/hoic su khir chit
nén. Theo mdt phuong 4n, thGAA 13 glucosidaza alfa, ma 1a enzym & nguoi axit o-
glucosidaza (GAA), duoc md hoa bing phan 16n trong chin kidu don boi quan sat duge
cta gen nay. thGAA theo sang ché, bao gdm thGAA ATB-200, c6 thé c6 chia trinh tu
axit amin ma c6 do tuong dé)ng bang 90%, 95%, 96%, 97%, 98%, hodc 99% so vdi
trinh ty axit amin cta alpha glucosidaza & nguoi, ching han nhu trinh ty axit amin c6
sb truy cap AHE24104.1 (GL:568760974)(SEQ ID NO: 1) va Béng séng ché My sb
8,592,362 hoic trinh ty axit amin ctia NP_000143.2 (SEQ ID NO: 4) ma dugc két hop
& day dé tham khao. Trinh tw nucleotit va trinh tw axit amin ddi voi GAA ciing 14n lugt
duoc néu trong cac SEQ ID NO: 2 va 3. Cac bién thé cta trinh ty axit amin nay ciing
bao gdm cée trinh tw ¢6 1, 2,3, 4, 5, 6,7, 8, 9, 10, 11, 12 hogc nhiéu hon axit amin sy
mét, sy cai xen hoic su thé vao trinh tu axit amin GAA duédi ddy. Céac trinh tu
polynucleotit md héa cho GAA va bién thé & ngudi GAA ciling dugc dy dinh va co thé
duoc ding dé bidu hién tai td hop rhGAA theo séng ché.

Céc thuét toan va/hodc céc chuong trinh sip xép thing hang khic nhau c6 thé
duoc ding dé tinh do twong ddng giita hai trinh ty, bao gdbm FASTA, hofic BLAST ma
¢6 sin dudi dang mot phan ciia gbi phan tich trinh tw GCG (University of Wisconsin,
Madison, Wis.), va co thé dugc dung véi, vi dy, cai dit mac dinh. Vi duy, céc polypeptit
c6 do twong ddng it nhét 1a 70%, 85%, 90%, 95%, 98% hodc 99% dbi véi cac
polypeptit cu thé duoc md ta trong ban md ta nay va t6t hon 1a thé hién vé& co ban 1a
cing chirc ning, cling nhu 14 polynucleotit mad héa cho cic polypeptit nay, duoc dy
tinh. Trir khi ¢6 chi din khac diém do twong ty dua trén viéc sit dung BLOSUM62.
Khi st dung BLASTP, d6 tuong tu theo ti 1¢ phén tram dugc duwa trén diém duong
BLASTP va 4o tuong déng trinh tu theo ti 1€ phﬁn tram dugc dya trén diém do twong
tuw BLASTP. “D¢ twong ddng” BLASTP thé hién sé va phan doan clia téng s6 gbe
trong céc cap trinh tr diém cao ma 13 trong ddng; va “Duong” BLASTP thé hién s6 va
phan doan ciia cac gbc ma diém sip thing hang c6 gi4 tri dwong va ma 1 tuong tu v6i
nhau. Trinh tu axit amin c¢6 cac murc dd cia do twong déng hodc do twong tu nay hoic
mitc d0 trung gian bét ky cta do twong ddng hodc do twong tw v&i céc trinh tu axit
amin dugc bdc 10 trong ban mo ta nay dugce du tinh va duge bao ham bédi sang ché

nay. Cac trinh tu polynucleotit cia cac polypeptit tuong tu dugc suy ra bang cach str
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dung mi di truyén va c6 thé thu duoc bing cic phuong phap thong thudng, cu thé 1a

b%lng cach dich ma nguoc trinh tu axit amin ctia n6 bang cach sir dung ma di truyén.

Tbt hon 13, khéng 16n hon 70, 65, 60, 55, 45, 40, 35, 30, 25, 20, 15, 10, hodc
5% tdng s6 rhGAA trong hop phin theo sang ché thiéu N-glycan mang M6P hodc bis-
M6P hodc thiéu kha ning lién két véi thy thé mannoza-6-phosphat 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 ctia thGAA trong hop phan c6 chira it nhét 13 mot N-glycan
mang M6P va/hoic bis-M6P hodc c6 kha nédng lién két voi CIMPR.

Phan tt thGAA trong hop phan thGAA theo séng ché ¢ thé c6 1, 2, 3 hoic 4
nhém M6P trén glycan ctia ching. Vi dy, chi m§t N-glycan trén phén ti thGAA ¢6 thé
mang M6P (dugc mono-phosphoryl héa), N-glycan don 1€ c6 thé mang hai nhém M6P
(duoc bis-phosphoryl hoa), hodc hai N-glycan khac nhau trén cing phan tt thGAA ¢6
thd mang nhém M6P don 1&. Phan tir thGAA trong hop phin thGAA ciing ¢4 thé c6
N-glycan khong mang nhoém M6P. Theo phuong 4n khac, trung binh N-glycan c6 chira
16n hon 3 mol/mol M6P va 16n hon 4 mol/mol axit sialic. Trung binh it nhit 12 khoang
3,4,5,6,7,8,9, hoic 10% téng sb glycan trén thGAA cé thé & dang glycan mono-
MB6P, vi du, khoang 6,25% tdng s6 glycan c thé mang nhom M6P don 1€ va trung
binh 13, it nhit 1a khoang 0,5, 1, 1,5, 2,0, 2,5, 3,0% tng sb glycan trén thGAA ¢ dang
glycan bis-M6P va trung binh la it hon 25% tbng sb thGAA theo sang ché khéng chira
glycan da phosphoryl hoa lién két véi CIMPR.

Hop phin rhGAA theo sing ché ¢6 thé c6 ham luong trung binh ciia N-glycan
mang M6P nim trong khoang tr 0,5 dén 7,0 mol/mol rhGAA hoic gia trj trung gian
bat ky ctia khoang gia tri con bao gbm 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, hoic 7,0 mol/mol rhGAA. Nhu thé hién trong cac Vi du, rhGAA theo sang
ché c6 thé dugc cit phan doan dé tao ra hop phin rhGAA c6 sb lugng trung binh khac
nhau cta glycan mang M6P hoic mang bis-M6P trén thGAA do d6 cho phép tuy bién
thém nita thGAA hudng dich vao lysosom trong md dich bang cach chon loc phan

doan cu thé hoic b%mg cach két hop c6 chon lgc cac phan doan khéc nhau.

Lén dén 60% N-glycan trén thGAA c6 thé dugc sialy hoa day du, vi duy, 1én dén
10%, 20%, 30%, 40%, 50% hodc 60% N-glycan c6 thé duoc sialy héa déy da. Theo
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mot s§ phuong an tir 4 dén 20% tong sb N-glycan trong hop phin thGAA dugc sialyl
hoa diy do.

Theo phwong 4n khac khong 16n hon 5%, 10%, 20% ho#c 30% ctia N-glycan
trén rhGAA mang axit sialic va Gal & d4u tan cung. Khoang gia tri nay bao gbm tht ca
cac gié tri trung gian va cic khoang gi4 tri con, vi dy, tir 7 dén 30% tong sb N-glycan

trén thGAA trong hop phan c6 thé mang axit sialic va Gal & dAu tan clng.

Theo phuong an khéc nita, khong 16n hon 5, 10, 15, 16, 17, 18, 19 hodc 20% N-
glycan trén thGAA chi ¢6 Gal & dAu tan cing va khong chira axit sialic. Khodng gié tri
nay bao gdm tAt ca c4c gia tri trung gian va cac khoang gid tri con, vi dy, tir 8 dén 19%
tdng s N-glycan trén thGAA trong hop phén c6 thé chi c6 Gal & ddu tin cing va

khong chira axit sialic.

Theo phuong 4n khac theo sang ché tir 40, 45, 50, 55 dén 60% tdng s6 N-
glycan trén rhGAA trong hop phin 1a N-glycan kiéu phirc; hodc khong 16n hon 1, 2, 3,
4,5, 6, 7% tong s6 N-glycan thGAA trong hop phan la N-glycan kiéu lai; khong 16n
hon 5, 10, hodc 15% N-glycan kiéu mannoza cao trén thGAA trong hop phan khong
dugc phosphoryl hoa; it nhét 13 5% hoic 10% N-glycan kiéu mannoza cao trén hGAA
trong hop phin dugc mono-M6P phosphoryl héa; va/hodc it nhét 13 1 hodc 2% N-
glycan kidu mannoza cao trén thGAA trong hop phan dugc bis-M6P phosphoryl hoa.
Cac gia tri nay bao gdm tét ca cdc gia tri trung gian va cdc khoang gia tri con. Hop
phin rhGAA theo séng ché c¢6 thé thudc mot hodc nhiéu ctia khoang gid tri ham luong

néu trén.

Theo mdt s6 phwong 4n, hop phin thGAA theo sang ché mang, trung binh 13, tir
2,0 dén 8,0 gbc axit sialic trong mdi mol ctia thGAA. Khoang gia tri ndy bao gdm tt
ca c4c gia tri trung gian va cac khoang gia tri con bao gém 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 gbc/mol hGAA. Gc axit sialic ¢6 thé ngin nglra sy
thanh thai khong hitu ich bdi thu thé asialoglycoprotein.

Hop phén thGAA theo sang ché tét hon 1a dugc san xuft biang té bio CHO,
chéng han nhu dong t bao CHO GA-ATB-200, hodc bing mdi trudng nudi cdy cip
hai hodc din xuét ciia mdi trudong nudi cdy té bao CHO nay. Céu trac ADN, ma biéu

hién cac bién thé alen cia GAA hoic trinh tu axit amin GAA bién th8 khac ching han
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nhu céc trinh tu c6 do tuong déng it nhat 12 90%, 95% ho#c 99% so v6i SEQ ID NO:
1, co thé dugc tao ciu trac va dugc biéu hién & t& bao CHO. Ngudi c6 hiéu biét trung
binh trong linh vure ¢6 thé chon loc c4c vat truyén thay thé thich hop dé bién nap té bao

CHO d? san xuét ciu trac ADN nay.

Céc tac gia sang ché da phat hién ra rang thGAA c6 kha ning vuot trdi aé
huéng dich CIMPR va lysosom té bao ciing nhur 1 mo hinh glycosyl hoa ma lam gidm
sy thanh thai khong hitu ich in vivo clia n6 c6 thé duoc san xuat béng céach st dung té
bao trimg chudt ddng Trung Qubc (CHO). Céac té bao nay cb thé dugc 1am cho biéu
hién thGAA véi ham lugng cao hon dang ké ctia tdng s6 M6P va bis-M6P so véi san
phim thGAA thong thudng. GAA t4i t0 hop & ngudi dugc san xuét boi cac té bao nay,
vi du, nhu dugce léy vi du b%mg thGAA ATB-200 d3 duoc md ta trong cac Vi duy, ¢co
cic nhém M6P va bis-M6P huéng dich té bao co nhiéu hon déng ké so véi GAA
thong thuong, ching han nhu Lumizyme® va dugc thé hién 12 lién két c6 hiéu qua vdi
CIMPR va dugc hip thu hiéu qué boi co xwong va co tim. N6 cling duoc chung to la
¢6 md hinh glycosyl héa ma tao ra bién dang duoc dong hoc phu hop va lam giam sy

thanh thai khong hitu ich in vivo.

thGAA theo sang ché c6 thé dugc tao hop phén dudi dang dugc phém hoac
duoc dung 48 san xuét thudc dé diéu tri bénh Pompe hodc cac tinh trang bénh khac co
lién quan dén su thiéu hut GAA. Hop phén c6 thé dugc tao hop phan véi chit mang
hodc ta duogc chdp nhan dugc v& mit dugc ly. Chét mang va hop phén c6 thé 1a tiét

tring va mit khac pht hop v6i phuong thie su dung.

Chét mang dugc dung thich hop bao gdm nhung khong chi gi6i han & nudc,
dung dich mudi (vi du, NaCl), nude mudi, nudc mudi da dém, ruou, glyxerol, etanol,
gdm arabic, dAu thuc vat, rugu benzyl, polyetylen glycol, gelatin, carbohydrat chfmg
han nhu lactoza, amyloza hodc tinh bot, dudng chéng han nhu mannitol, sucroza, hodc
cac chit khic, dextroza, magie stearat, da talc, axit silicic, este cua axit béo,
hydroxymetylxenluloza, polyvinyl pyrolidon, v.v., cling nhu la dang két hop cla
ching. Céac hop phén duoc, néu mubn, co thé dugc tron véi chét phu tro, vi du, chét
hoat dong bé mit, chéng han nhu polysorbat nhu polysorbat 80, chét 1am tron, chét
bao quén, chit 1am dn dinh, chét 1am &m, chét nhii tvong héa, mubi @ 1am anh huéng

dén ap suit thAm thiu, chit dém, chét tao mau, chét tao vi va/hoic chét tao huong va
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chét trong tw ma khong phéan tng theo céch c6 hai vdi hoat chit. Theo phuong 4n uu

tién, chit mang tan trong nudc thich hop dé dung trong tinh mach duoc sir dung.

Hop phén hoic thubc, néu mubn, cling c6 thé c6 chira lugng nho cia chét 1am
4m hoic nhil twong hda, hodc chét dém pH. Hop phin c6 thé 1 dung dich 16ng, huyén
phu, nhii trong, vién nén, vién tron, vién nang, hop phén giai phéng kéo dai, hodc bot.
Hop phin ciing c6 thé dwoc tao hop phan dudi dang thudc dan, voi chat lién két va
chét mang truyén théng ching han nhu triglyxerit. Hop phan ding qua dudng miéng
¢6 thé bao gdm cic chét mang tiéu chuén chéng han nhu c4c loai dung cho dugc phim
clia mannitol, lactoza, tinh bot, magie stearat, polyvinyl pyrolidon, natri sacarin,
xenluloza, magie carbonat, v.v. Theo phuong 4n uu tién thGAA duoc dung bing cach

truyén trong tinh mach.

Hop phén hodc thudc c6 thé duoc tao hop phén theo cdc quy trinh thong thuong
duéi dang duoc phdm duge 1am cho phi hop dé ding cho ngudi. Vi duy, theo phuong
4n uu tién, hop phén dé dung trong tinh mach 13 dung dich trong chét dém trong nudc
ding trwong tiét trung. Khi cin, hop phan ciing c6 thé bao gdbm chét 1am hoa tan va
chit gay té cuc bd dé 1am giam dau & vi tri tiém. Nhin chung, cic thanh phan dugc
cung cép riéng r& hodc dugc tron cling nhau trong hé lidu don vi, vi dy, dudi dang bot
duoc 1am dong lanh kho hodc chét c6 khong chtra nuéce trong vat chira kin khit ching
han nhu ampun hogc tui xac dinh lwgng hoat chit. Khi hop phéan dwgc dung bang cach
truyén, n6 c6 thé dugc 1am phan tan bang chai truyén c6 chira nudc, nude mudi hodc
dextroza/nuée loai dung cho dugc pham tiét tring. Khi hop phin duge ding bing cach
tiém, ampun cla nudc ti€t trung @2 tiém hoic nude mudi c6 thé dugce cung cAp sao cho

céc thanh phén ¢6 thé dugc tron trude khi sir dung.

thGAA c6 thé duogc tao hop phin duéi dang dang trung tinh hodc dang mudi.
Mudi duoc dung bao gém mudi dugc tao thanh chira nhém amino tu do chéng han nhu
mubi cb nguf‘)n géc tr axit hydrocloric, axit phosphoric, axit axetic, axit oxalic, axit
tartaric, v.v., va mudi duge tao thanh v6i cac nhom carboxyl tu do chéng han nhu
mubi cb nguﬁ”)n géc tr natri, kali, amoni, canxi, sét hydroxit, isopropylamin,

trietylamin, 2-etylamino etanol, histidin, procain, v.v.

thGAA (hodc hop phin hoic thudc c6 chira GAA) duoc dung theo dudng dung
thich hop. Theo mot phuong an, GAA dugc dung trong tinh mach. Theo phuong an
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khic, GAA dugc ding bing céch dung tryc tiép cho md dich, ching han nhu cho tim
hoiic co xwong (vi du, trong co), hodc hé than kinh (v du, tiém truc tiép vao ndo; trong
ndo that; ndi tiy mac). C6 thé st dung hon mot dudong dung mdt cach déng thoi, néu

muon.

thGAA (hodc hop phéan hoic thube c6 chira GAA) dugc dung véi lugng hitu
hiéu dé didu tri (v{ du, lidu lwong ma, khi ding & cac khoang thdi gian déu din, di dé
didu tri bénh, ching han nhu bang céach cai thién triéu chimg c6 lién quan dén bénh,
ngin ngira hodc 1am chim sy khéi phat ctia bénh, va/hoic cling nhu 1a lam yéu di muc
do nghiém trong hodc tAn sudt cta tridu ching ctia bénh, nhu d3 mo ta ¢ trén). Ham
lrgng ma s€ hitu hiéu dé diéu tri trong viéc didu trj ctia bénh s& phu thudc vao ban chét
va pham vi anh hudng ctia bénh, va c6 thé duoc xdc dinh bing cac k§ thuat 1am sang
tiéu chudn. Ngoai ra, cac thit nghiém in vitro hodc in vivo ¢ thé tuy y dugc dung aé
gitp xac dinh giéi han lidu luong tdi wu. Liéu luong chinh x4c dé str dung con phu
thudc vao duong dung, va do nghiéfn trong cta bénh, va phai dugc quyét dinh theo
d4nh gia cua nguoi thyce hanh va trudng hop cia mdi bénh nhan. Lidu hiru hiéu c6 thé
dugc ngoai suy tur dudng cong dap ung lidu lwong c6 ngudn gdce tir hé thir nghiém in
vitro hodc hé thir nghiém miu dong vat. Theo phuong 4n uu tién, lugng hitu hiéu aé
didu tri bang hodc nhé hon 20 mg enzym/kg khdi luong co thé cua ca thé, t6t hon 1a
nim trong khoang tir khoang 1 dén 10 mg enzym/kg khbi lwong co thé, va t6t hon nita
la khoang 10 mg enzym/kg khéi luong co thé hoic khoang 5 mg enzym/kg khéi lugng
co thé. Lidu hitu hidu dbi v6i c thé cu thé c6 thé duge thay ddi (vi du, ting hodc giam)
theo thoi gian, tuy thudc vao nhu cAu cta ca thé. Vi du, vao thoi gian bi bénh tat v thé
chit hodc cang thing, hodc néu khang thé khang GAA c6 mit hodc ting 1én, hodc néu

tri€u chirng bénh xAu di, ham luong c6 thé duoc ting lén.

Luogng hitu hi¢u dé didu tri cia GAA (hoic hop phén hodc thubc c6 chita GAA)
dugc dung vao cac khoang thoi gian déu din, thy thudc vao ban chét va pham vi anh
hudng ctia bénh, va trén co s& xay ra. Viéc dung & "khoadng thoi gian déu dan," nhu
dugc ding trong ban mo ta nay, dung dé chi viéc lugng hitu hidu dé diéu tri dugc ding
dinh ky (phan biét v6i lidu luong ding mét 1dn). Khoang thoi gian ¢6 thé dugc xac
dinh bing cac k¥ thuat 1am sang tiéu chuin. Theo phuong 4n uu tién, GAA dugc dung

hang thang, hai thang mdt 1in; hang tudn; hai 1dn mot tudn; hodc hang ngdy. Khoang

-20-



32921

thoi gian ding dbi v6i c4 thé cu thé khong cin phai 1a khoang thoi gian ¢b dinh, ma c6
thé thay dbi theo thoi gian, tily thudc vao nhu ciu cta c4 thé. Vi dy, vao thoi gian bénh
tat vé thé chit hoic cing thing, néu khéng thé khing GAA c6 mat hodc tdng 1én, hodc
néu tridu chimg bénh x4u di, khoang thoi gian gitta céc lidu lugng c6 thé dugc giam di.
Theo mot s phuong 4n, lwgng hitu hidu dé didu tri bing 5, 10, 20, 50, 100, hogic 200
mg enzym/kg khéi lugng c6 thé dugc dung hai 14n mot tudn, hang tudn hoac cach mot

tuan dung mot 1an véi hode khong véi chaperon.

GAA hodc rhGAA theo sang ché ¢6 thé duoc diéu ché dé si dung mudn, chéng
han nhu trong 1o hoic éng tiém lidu don vi, hoic trong chai hodc ti d& ding trong tinh
mach. B kit c6 chira GAA hodc rhGAA, ciing nhu 14 t4 dugc tlty chon hoic cic thanh
phén hoat tinh khéc, chéng han nhu chaperon hoic thubc khéc, c¢6 thé duoc boc trong
nguyén liéu bao goi va dugc thuc hién theo huéng din d& hoan nguyén, pha loing
hoic dinh liéu dé didu tri cho déi tuong can diéu tri, chéng han nhu bénh nhan mic

bénh Pompe.

GAA (hodc hop phén hoiic thube c6 chira GAA) c6 thé dugc ding mot minh,
hoic két hop véi cac chit khac, chiing han nhu chaperon. thGAA véi mirc do glycosyl
hoéa khac nhau b?mg mono-M6P hoic bis-M6P c6 thé duoge ding hoic dang két hop
ctia cac thGAA véi mirc do glycosylat hoa bang M6P hoic bisM6P khac nhau duoc sir
dung.

Theo mot s6 phwong 4n hop phan thGAA theo sang ché duoc tao phic hop
hodc duogc phéi tron v6i chaperon, chang han nhu AT-2220 hodc AT-2221. Chaperon,
do6i khi duge goi 12 “chaperon dugc 1y,” 12 hop chit 14 khi duge tao phtrc hgp hoic
dugc ddng str dung voi thGAA lam cai bién duge dong hoc clia né va cac tinh chit
dugc ly khic. Cac chaperon dai dién dugc ldy vi du & day bao gdm AT2221
(miglustat, N-butyl-deoxynojirimyxin) va AT2220 (duvoglustat HCI, 1-
deoxynojirimyxin). Viéc tao phirc hop hodc phéi tron nay c6 thé dién ra bén ngoai co
thé hoic bén trong co thé, vi du, ¢ noi ma céc lidu riéng 1é cia thGAA va chaperon
dugc dung. Vi dy, viéc hudng dich ctiia thGAA, céc phan doan, hoic din xuét ctia né
theo sdng ché vao CIMPR va sau d6 1a vao lysosom té bao c6 thé duoc cai thién bang
cach két hop né voi duvoglustat-HCl (AT2220, deoxynojirimyxin, AT2220) hoic
miglustat (AT2221, N-butyl-deoxynojirimycin). Cac Vi du duéi ddy cho thiy sy giam
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chét nén glycogen déng ké trong céc co xuong then chét ctia con chudt bat hoat GAA

tiép nhan rhGAA dugc hudng dich t6t theo sang ché két hop véi chaperon.

Khia canh khéc cta sang ché dé cap dén té bao CHO hodc dan xuit ctia ching
hoic céc dang twong duong khac ma tao ra rhGAA theo sang ché. Mot vi du vé dong
t& bao CHO nay 12 GA-ATB-200 hodic mdi truong nudi cdy cip hai cia ching ma tao
ra hop phin rhGAA nhu dwgc mo té trong ban mo ta nay. Céc dong té bao CHO nay
c¢6 thé c6 chira nhidu ban sao cua gen, chéng han nhu 5, 10, 15, hodc 20 hodc nhidu

hon ban sao, ctia polynucleotit ma héa cho GAA.

thGAA M6P va bis-M6P cao theo sang ché, ching han nhu thGAA ATB-200,
¢6 thé duge san xuit bang cach bién nap té bao CHO (tring chudt dbng Trung Qudc té
bao) bang ciu tric ADN ma mi hoa cho GAA. Trong khi t& bao CHO di dugc st
dung & tao ra hGAA, r3 rang rang té bao CHO da duge chuyén nap c6 thé dugc nudi
ca“’ly va dugce chon loc theo cach s& tao ra thGAA c6 ham lugng cao cia glycan M6P va
bis-M6P ma huéng dich CIMPR.
béang ngac nhién 1a, céc tac gia sing ché phat hién ra rang c6 thé bién nap dong té bao
CHO, chon loc thé bién nap ma tao ra thGAA c6 chita ham luong cao cua glycan
mang M6P hoic bis-M6P ma hudng dich CIMPR, va biéu hién 6n dinh hGAA M6P
cao nay. Do d0, khia canh li€n quan cua sang ché dé cap dén phuong phap tao ra céc
dong té bao CHO nay. Phuong phép ndy bao gbm bude bién nap t& bao CHO bing
ADN mi héa cho GAA hoic bién thd GAA, chon loc t& bao CHO ma két hop on dinh
ADN mi hoéa cho GAA vio (c4c) nhidm sic thé ciia n6 va biéu hién én dinh GAA, va
chon loc t& bao CHO ma biéu hién GAA c6 ham luong cao cla glycan mang M6P
hoic bis-M6P, va, tiy ¥, chon loc t€ bao CHO c¢6 N-glycan c6 ham lugng axit sialic

cao va‘hoiic ¢4 N-glycan ¢6 ham lugng mannoza cao khong dugc phosphoryl hoa thap.

Céc dong té bao CHO niy c6 thé dugc dung dé tao ra thGAA va hop phin rhGAA
theo sang ché bing cach nudi ciy dong té bao CHO va thu hdi hop phin nay tir mdi
truong nubi cdy té bao CHO.

Hop phan rhGAA theo sang ché hoic céc phan doan hodc din xudt ctia né duge
dung theo cach c6 lgi dé didu tri cho dbi twong mic tinh trang bénh, r6i loan hodc bénh
¢6 lién quan dén GAA lysosom khong du bing cach ding hop phan rhGAA. Péi
tuong can didu tri bao gbm dbi tuoc mic bénh dy trir glycogen typ II (bénh Pompe)
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cling nhu 1a céc tinh trang bénh, rdi loan hodc bénh khac ma s& hudng loi tir viée dung

rhGAA.

Céc Vi du duéi ddy cho thdy ring rhGAA theo sing ché (ATB-200) duoc hip
thu bi té bao co xuong, lién két véi CIMPR va loai bd mot cach hidu qua glycogen
khéi t& bao co xuong khi dwgc dung & lidu lugng thip hon déng ké so véi cac san
phidm rhGAA thong thudng. Sy giam di 1én dén 75% cua glycogen trong nguyén bao
co xuong dat duwgc & con chudt bt hoat GAA béng cach dung trong tinh mach ATB-
200 theo ché d) hai tudn mot 14n. St_r.giém di nay vuot qua su giam di tao ra béi cung
lugng Lumizyme® cho thiy ring rhGAA theo sang ché, ma c6 ham lugng ting lén cia
N-glycan mang M6P va bis-M6P, mang lai su gidm t6t hon cua chét nén glycogen. Do
su hudng dich dugce cai thién, dugc luc hoc va duoc dong hoc cta hop phén rhGAA
theo séng ché c6 thé dugc dung & lidu luong thip hon so vé6i cdc san phdm rhGAA

thong thuong ching han nhu Lumizyme® hoic Myozyme®.

N6 ¢6 thé duge str dung dé phan hay, 1am giam hoic loai bd glycogen khdi co
tim, co tron, hodc co van. Vi du vé co xuwong hodc co van can duoc diéu tri bao gém it
nhét mot co duge chon tir nhém gdm c6 co giang ngén chén Gt (chan), co giang ngén
tay ut (tay), co giang ngén chén céi, co giang ngan ngén tay céi, co giang dai ngén tay
cai, co khép ngin, co khép ngén chan céi, co khép dai, co khép 16n, co khép ngén tay
cai, co khuyu tay, co khép xwong try, co khép gbi, co phéu-nip thanh quan, co
aryjordanicus, co tai, co hai dau canh tay, co hai dau dui, co canh tay, co cénh tay
quay, co mut, co hanh x8p, co khit hdu duéi, co khit hau giita, co khit héu trén, co qua
canh tay, co nhiin 16ng may, co biu, co sun nhan-gidp, co tron biu, co ngang siu ddy
chau, co delta, co ha goc mi€ng, co ha moi dudi, co hoanh, co hai than, co hai than
(nhin tir phia trudc), co dung cot séng, co dung cot sdng-xuong chau-sudn, co dung
cot séng-lung dai, co dudi ¢b tay quay ngin, co dudi cd tay quay dai, co dudi c¢b tay
try, co dubi ngén tay ut (tay), co dudi cac ngén tay (tay), co dudi ngin cac ngén chan
(chan), co dudi dai cic ngén chin (chén), co dudi dai ngon chan cai, co dudi ngoén trd,
co dudi ngdn ngon tay cai, co dudi dai ngon tay cai, co bung chéo ngoai, co gép cb tay
quay, co gip cd tay tru, co gip ngin ngén chan Gt (chan), co gdp ngin ngoén tay ut
(tay), co gip ngin cic ngén chan, co gip dai cic ngén chan (chan), co gip sdu céc

ngén, co gap ndng cac ngodn, co gap ngan ngodn chan cdi, co gap dai ngén chan cai, co
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gAp ngin ngén tay céi, co gip dai ngoén tay céi, co tran, co sinh ddi cing chan, co sinh
d6i dudi, co sinh ddi trén, co cim-ludi, co cim xuong mong, co mong 16n, co mong
nhd, co mong nhd, co khép mong, co mong ludi, co chiu, co chéo dudi, co théng
dudi, co dudi gai, co gian sudn ngoai, co gian suon trong cling, co gian sudn trong, co
bung chéo trong, co gian ¢t mu ban tay, co gian ¢dt mu ban chan, co gian cbt gan ban
tay, co gian cdt gan ban chén, co gian gai, co gian mém ngang, co nfi tai cia ludi, co
ngéi-hang, co nhin-sun phéu bén, co chan budém ngoai, co théng bén, co lung rong, co
ning goc mi¢ng, co ning hju mon-xuong cut, co ndng hdu mdn-xwong chiu-cut, co
ning hu mo6n-mu cut, co ndng hdu moén-mu tryc trang, co ning hiu mdn-mu 4m dao,
co ndng mdi trén, co ndng mdi trén, co canh mii, co ning mi mat trén, co ndng xuong
vai, co ndng man hau khau céi, co nang suon, co dai dau, co dai ¢, co gian chan (4),
co gidn ban tay, co cin, co chin budém trong, co thang gifta, co cdm, co ludi ga, co
ham mong, co mili, co sun phéu chéo, co chéo dau duéi, co chéo diu trén, co bit
ngodi, co bit trong (A), co bit trong (B), co vai-méng, co ddi ngon tay 1t (tay), co dbi
ngon tay cdi, co vong mi, co vong mdi, co vom-miéng-ludi, co vom miéng-héu, co
gan ban tay bé, co gan ban tay dai, co luge, co nguc 16n, co ngue nho, co mac ngin,
co méc dai, co mic ba, co hinh 1é (A), co hinh 1é (B), co gan ban chan, co da cb, co
kheo, co nhin-sun phéu sau, co thap mii, co sip vudng, co sdp tron, co thit lung 16n,
co thit lung bé, co thap, co vudng dii, co vudng thit lung, co vudng gan chan, co
thing bung, co thing diu trude, co thing ddu ngoai, co thing dau sau to, co thing dau
sau bé, co théng dui, co trdm 16n, co trdm bé, co cudi, co voi nhi-hong, co may, co bac
thang trudc, co bac thang gitta, co bac thang bé, co bic thang sau, co ban mac, co ban
gén, co rdng cua trudc, co ring cura bé sau dudi, co ring cua bé sau trén, co dép, co
thét hau mén, co thit niéu dao, co géi dau, co géi ¢d, co ban dap, co tc don-chiim, co
rc mong, co re-giap, co trim-1udi, co trdm-mong, co trim-mong (nhin tir phia truéc),
co trim-hau, co du6i don, co ha suon, co dudi xuong ba vai, co ngang ndng, co day
chiu, co chéo trén, co thing trén, co ngira ngén, co trén moém gai, co thai duong, co
thdi duong dinh, co cing cén dui, co cing mang nhi, co cing man hiu khiu céi, co
tron to, co tron nhé, co tuyén gidp-sun nhin & thanh 4m, co tuyén giap-nip thanh
quan, co giap-xuong moéng, co chay trudc, co chdy sau, co lién phéu, co ngang gai

song x¢ nhiéu nhénh, co ngang gai song xoay, co ngang gai song ban gai, co bung
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ngang, co ngang nguc, co hinh thang, co ba dau, co trung gian rong, co bén rdng, co

gifta rong, co gd ma 16n, va co go ma nho.

Hop phin GAA theo sang ché ciing c¢6 thé duoc dung, hoic duge st dung aé
diéu tri soi co loai 1 (co rit chdm) hodc s¢i co loai 2 (co rat nhanh) hodic cac d6i tuong
tich trtt glycogen trong céc soi co nhu vay. Co loai I, co rat chdm, hodc "dé" day dac
mao quan va gidu ty thé va myoglobin, 1dm cho md co ddc trung bdi mau dd. N6 co
thé mang nhiéu oxy hon va duy tri hoat dong wa khi st dung chit béo hoic
carbohydrat 1am nhién 1liéu. S¢i co rat chdm co trong khodng thoi gian dai nhung voi
luc nhé. Co loai II, co rat nhanh, cé ba loai phu chinh (ITa, IIx, va IIb) khac nhau ca vé
tbc d6 co va luc duoc tao ra. Sgi co rat nhanh co nhanh va manh nhung moi rit nhanh,
chi duy tri duogc su ging strc hoat dong ngin, ky khi trude khi sy co co tré nén dau.
Chting hau nhu gép phan vao dd bén co va c6 kha ning ting khéi lugng 16n hon. Loai
IIb 14 co ky khi, thiy phan glycogen, "tring" it ty thé va myoglobin nhét. O cic dong
vat nhé bé (vi du, dong vat gdm nhim) day 1a loai co nhanh chinh, diéu nay ly gidi tai

sao thit cda ching lai c6 mau nhot nhat.

Hop phin thGAA theo sang ché, phin hodc din xuit ctia n6 ¢ thé duge sir dung toan
than, vi du, bing cach truyén trong tinh mach (IV), hodc dugc sir dung truc tiép & vi tri
mong mubn, nhu trong co tim hodc co xwong, nhu co bdn dAu, co ba diu, hodc co
hoanh. N6 ¢6 thé dugc st dung cho té bao co, mo co, co, hodic nhém co cu thé. Vi duy,
viéc didu tri nhu vy c6 thé st dung trong co hop phan thGAA truc tiép vao co bén

dau hoac co ba dau hodc co hoanh cia doi tuong.

Nhu duoc d& cap trén ddy, hop phan thGAA theo séng ché, phan hodc din xuit
cia né c6 thé dugce tao phtc hodc duge trdon véi chaperon, nhu AT-2220 (Duvoglustat
HCIl, 1-Deoxynojirimyxin) hodc AT-2221(Miglustat, N-butyl-deoxynojirimyxin) hodc
mubi cua chung dé cai thién duoc dong hoc cua viéc st dung thGAA. rhGAA va
chaperon c6 thé duge st dung cling nhau hoic riéng r&. Khi dugc sir dung ddng thoi,
GAA trong hop phéan c6 thé duoc nap trude véi chaperon. Theo cach khac, GAA va
chaperon c6 thé duoc sir dung riéng r& dong thoi hodc tai cac thoi diém khéc nhau.

Céc lidu luong AT2221 tiéu biéu nim trong khoang tir 0,25 dén 400 mg/kg, tét
hon 13 nim trong khoang tir 0,5-200 mg/kg, va tot nhat 14 nim trong khoang tir 2 dén
50 mg/kg. Cac lidu lwong AT2221 cu thé bao gbm 1, 2, 3, 4, 5, 10, 15, 20, 25, 30, 35,
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40, 45 va 50 mg/kg. Cac lidu lwong nay c6 thé duge két hop v6i thGAA, nhu thGAA
ATB-200, & ty 1€ mol cia AT2221 so voi thGAA nam trong khoang tr 15: 1 dén 150:
1. Céc ty 16 cu thé bao gdm 15:1, 20:1, 25:1, 50:1, 60: 1, 65:1, 70:1, 75:1, 80:1, 85:1,
90: 1, 100:1, 125:1, and 150:1. thGAA va AT2221 ¢6 thé dugc dong st dung véi céc
lugng hodc ty 1¢ mol nay ddng thoi, 14n lugt hodc riéng r&. Cac khoang néu trén bao
gbm tat ca cac khodng phu va gié tri & gilta, nhu tht ca cac gi tri s6 nguyén nim giita
céc diém dau nat ctia khoang.

Céc khoang AT2220 tiéu biéu nim trong khoang tir 0,1 dén 120 mg/kg, tdt hon
12 ndm trong khoang tir 0,25 dén 60, va tdt nhét 12 nam trong khoang tir 0,6 dén 15
mg/kg. Lidu lwong AT2220 cy thé bao gdm 1,2, 3, 4,5, 6,7, 8, 9, 10, 15, 20, 25 va 30
mg/kg. Céc lidu lugng niy c6 thé duge két hop v6i thGAA, nhu thGAA ATB-200, &
ty 16 mol ciia AT2220 so v6i thGAA nam trong khoang tir 15 : 1 dén 150: 1. Cac ty 1¢
cu thé bao g@)m 15:1, 20: 125:1, 50:1, 60: 1, 65:1, 70:1, 75:1, 80:1, 85:1, 90: 1, 100:1,
125:1, va 150:1. rhGAA va AT2220 ¢6 thé dugce ddng sir dung véi véi cac lugng hodc
ty 1¢ mol nay ddng thoi, 14n Iugt hodc riéng ré. Cac khoang néu trén bao gbm tit ca cac
khoang phu va gia tri & gitta, nhu tAt ca céc gid tri sb nguyén nim gifta cac diém dau

nut cua khoang.

Hop phan rhGAA theo sang ché, phan hoic din xudt clia né cling c6 thé duge
sir dung dé chuyén hoa, phan huy, loai bé hodc theo cach khac lam gidm glycogen
trong mo, co, s¢i co, té bao co, lysosom, co quan té bao, ngan té bao, hoic bao chét.
Bing cach st dung hop phan thGAA cho dbi tuong, ty ¥ clng v6i chaperon hodc

thubc lam giam ddp Gmg mién dich dbi véi thGAA.

Theo phwong an khéc cia phuong phép sir dung n6, thGAA theo sang ché c6
thé duoc st dung dé didu bién su tang sinh lysosom, su tu ti€u, hodc su xuét bao, trong
té bao béng cach stt dung no, cac ph?m hoic cac dan xuét ctia n6 cho té bao, rﬁé, hodc
dbi twong can sy diéu bién nay, tiy ¥ két hop véi chaperon hogc tiy ¥ dudi dang thé
lién hop véi gbe huéng dich khéc. Sy tu tiéu 1a co ché di héa cho phép té bao phan
huy glycogen hodc cac thanh phan té bao loan chirc ning hodc khong can thiét khac
thdng qua tac dong ctia lysosom ctia né. Phuong phap nay cling co thé bao gdm viée

str dung toan than hodc cuc bd hop phén GAA cho dbi tuong can diéu tri.
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rhGAA theo sang ché, dugc lam giau mono-M6P va bis-M6P, so Vi
Lumizyme® va Myozyme, va c6 céc tinh chét dugce dong hoc ¢6 loi do kiéu glycosyl
hoéa clia n6 dem lai ciing c6 thé dugc sir dung dé diéu tri c4c tinh trang bénh 1y khac
doi hoi su pha v cac carbohydrat phirc tap, nhu céc rdi loan khac trong @6 glycogen
hoic céc carbohydrat khac dugc phén hiy boi rhGAA tich Iily trong lysosom hodc cac
phﬁn khéc cta té bao, nhu trong bao chét co thé tiép cin voi thGAA, nhu bénh tich tri
glycogen III. N6 cling ¢o thé duoc sir dung cho muc dich khong nhim chita bénh, nhu
d8 san xuit thuc phdm, dd ubng, hoa chét va san phdm dugc doi hdi pha v cac

carbohydrat phirc tap nhu tinh bot va glycogen thanh cac monome ctia nd.

Vi du thye hién siang ché

Céc vi du khong 1am gidi han sang ché sau ddy nham minh hoa cac khia canh

ctia sang ché.
Phin I: thGAA ATB-200 va c4c tinh chit ctia n6
Céc han ché cta san phdm Myozyme® va Lumizyme® rhGAA hién c6

DPé danh gia kha ning clia rhGAA trong Myozyme® va Lumizyme®, céc
phwong phap didu tri duy nhét dugc phé chudn hién nay cho bénh Pompe, cac hop
phin rhGAA nay duogctruyén vao cot CIMPR (ma lién két voi hGAA c6 nhém M6P)
va sau do rira giai bing gradien M6 ty do. Thu gom céc phan doan trong dia c6 96
giéng va thir nghiém hoat tinh GAA bing co chit 4MU-a-glucoza. Xéc dinh cic lugng
twong dbi ctia thGAA da dugc lién két va chua duogc lién két dua trén hoat tinh GAA

va bao cao dudi dang phéan clia enzym tong.

Hinh 5 mé t& céc van dé c6 lién quan dén cic ERT thong thuong (Myozyme®
va Lumizyme®): 73% rhGAA trong Myozyme® (Hinh 5B) va 78% rhGAA trong
Lumizyme® (Hinh 5A) khong lién két v6i CIMPR, xem cac dinh ngoai cing bén trai
trén mdi hinh v& Chi c6 27% rhGAA trong Myozyme® va 22% rhGAA trong
Lumizyme® chira M6P ma c¢o thé hudng dich hiéu qua né dén CIMPR trén té bao co,
xem Hinh 2 mo6 ta sy hudng dich thudc hiéu qua va su thanh thai thubc khong hiéu

qua.
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Liéu hiéu qua ctia Myozyme® va Lumizyme® twong tmg v6i lugng thGAA
chira M6P ma hudng dich CIMPR trén t& bao co. Tuy nhién, hiu hét thGAA trong hai
san phim thong thudng nay khong hudng dich thu thé CIMPR trén té bao co dich.
Viéc sit dung thGAA thong thudng, trong d6 hau hét hGAA khong duoc huéng dich
dén t& bao co, 1am ting nguy co phan tng di img hodc sy kich thich tinh mién dich dbi

v6oi thGAA khong dugce hudng dich.

Chuin bi t& bao CHO san xuit thGAA ATB-200 c6 ham lugng N-glycan

mangmono- hodc bis-M6P cao.

Chuyén nap céc té bao CHO bing ADN biéu hién th-GAA sau d6 chon loc céc
thé bién nap san xuit rhGAA. Céu tric ADN d& bién nap té bao CHO véi ADN ma
héa th-GAA dugc thé hién trén Hinh 5. Chuyén nap cac té bao CHO bing ADN biéu
hién rh-GAA sau d6 chon lgc cac thé bién nap san xuit thGAA. -

Sau khi chuyén nap, cac té bao DG44 CHO (DHFR-) ¢6 chﬁa gen GAA dugc
tich hop 6n dinh dugc chon loc bing moéi trudong thiéu hut hypoxanthin/tymidin (-HT).
Khuéch daisu bidu hién GAA trong cic té bio nay bing cach xi Iy biang methotrexat
(MTX, 500 nM). Nhan dién nhém té baobiéu hién luong 16n GAA bang thir nghiém
hoat tinh enzym GAAva st dung chung dé thiét 1ap cac dong vo tinh riéng ré séan xuét
thGAA. Tao ra cac dong vo tinh riéng r& trén dia moi truong ban ran, lua chon b?lng hé
ClonePix, va chuyén dén dia c6 24 giéng sau. Thir nghiém cac dong v0 tinh riéng r& vé
hoat tinh enzym GAA dé nhén dién cac dong vo tinh biéu hién mitc cao GAA. Cac
modi trudng cod diéu kién d& xac dinh hoat tinh GAA st dung co chit 4-MU-a-
Glucosidaza. C4c dong v tinh san xut mitc GAA cao hon nhu duge xéac dinh boi thir
nghiém enzym GAA dugc danh gid tiép v& kha ning sdng sot, kha ning sinh truéng,
hiéu suit GAA, ciu tric N-glycan va su biéu hién 6n dinh protein. Phan lap cdc dong
té bao CHO bao gdm dong té bio CHO GA-ATB-200, biéu hién rhGAA véi N-glycan
dugc ting cuong mono-M6P hodc bis-M6P bang cach st dung quy trinh nay.

Tinh ché hGAA thGAA ATB-200

San xuét nhidu mé thGAA theo sang ché trong binh lic va trong thiét bi phan
{mg sinh hoc truyén dich sir dung dong t€ bao CHO GA-ATB-200 va xé4c dinh sy lién
két CIMPR. Thu thé CIMPR tuong tu lién két (~70%) véi né duge thé hién trén Hinh
6B va Hinh 7 dugc quan sat vé hGAA ATB-200 da dugc tinh ché tir cdc mé san xudt
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khéc nhau, cho thdy ring thGAA ATB-200 c¢6 thé dugc san xuit mot cach ddng déu.
Nhur thé hién trén c4c Hinh 6A va 6B, rhGAA Myozyme® va thGAA Lumizyme® thé
hién sy lién két CIMPR it hon mot cich dang k& so v6i thGAA ATB-200.

So sanh phén tich ATB-200 so v&i Lumizyme

Sir dung séc ky 16ng trao dbi ion yéu ("WAX") dé phén doan thGAA ATB-200
theo phosphat diu tin cing. Tao ra bién dang rira giai bang cach rira giai ERT bang
lwong mubi ting din. Theo dai bién dang nay bing UV (A280nm). thGAA ATB-200
thu duge tir té bao CHO va dugc tinh ché. Lumizyme® thu duoc tir ngudn thuong mai.
Lumizyme® thé hién dinh cao & bén trai bién dang rira gidi ctia n6. rhGAA ATB-200
thé hién bén dinh ndi bat rira gidi & bén phai cia Lumizyme® (Hinh 8). Piéu nay xé4c
nhan ring thGAA ATB-200 duoc phosphoryl héa dén muc dd 16n hon so véi

Lumizyme® vi sy ddnh gié nay 1a bing dién tich du tan hon 12 4i luc CIMPR.
X4c dinh dic diém oligosacarit cia rhGAA ATB-200

DPanh gia glycan thGAA ATB-200 di duoc tinh ché va glycan Lumizyme®
bing MALDI-TOF dé x4c dinh céc céu triic glycan riéng r& duge tim thiy trén mdi
ERT (Hinh 9). C4c mau ATB-200 duogc phat hién thiy 14 chira lvong N-glycan ¢6 ham
lugng mannoza cao khong dugc phosphoryl héa thip hon khong dang ké so véi
Lumizyme®. Ham luong ctia M6P glycan trong ATB-200 cao hon trong Lumizyme,
huéng dich thGAA ATB-200 vao té bao co hiéu qué hon. Ty 1& phan tram cao ctia ciu
tric mono-phosphoryl héa va bis-phosphoryl héa duge xac dinh bdi MALDI 1a phu
hop véi bién dang CIMPR, bién dang ndy minh hoa su lién két cao hon mot cach déng
ké ctia ATB-200 v6i thy thé CIMPR. Phan tich N-glycan thdng qua phép do khbi phd
MALDI-TOF x4c nhén ring trung binh mdi phan tir ATB200 chita it nhit mdt cdu tric
bis-M6P N-glycan ty nhién. Ham lugng bis-M6P N-glycan trén thGAA ATB-200 cao
hon nay c6 lién quan truc tiép véi sy lién két 4i luc cao véi CIMPR trong thtr nghiém

lién két dia thu thd M6P (Kp khoang 2-4 nM) Hinh 10A.
Xac dinh dic diém 4i Iyc CIMPR ctia ATB-200

Ngoai viéc ¢6 ty 1€ phan trim rhGAA c6 thé lién két véi CIMPR cao hon, didu
quan trong 14 phai hidu dugc dic tinh cia tuong tac d6. Tién hanh xé4c dinh sy lién két

thy thé Lumizyme® va ATB200 thGAA béing cach sit dung thir nghiém lién két dia
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CIMPR. Néi mét cach ngén gon, sir dung cic dia dugc phit CIMPR dé bit gitt GAA.
Ap dung céc néng d6 khac nhau cta thGAA cho thu thé dd duoc cb dinh va rta
thGAA khéng dugc lién két. Xéac dinh lugng rhGAA con lai bang hoat tinh GAA. Nhu
dugc thé hién trén Hinh 10A, rhGAA ATB-200 lién két véi CIMPR t6t hon mét cach

déng ke so v6i Lumizyme.

Hinh 10B thé hién ham luong twong ddi cia bis-M6P glycan trong Lumizyme,
thGAA thong thudng, va ATB-200 theo sang ché Pbi voi Lumizyme®, trung binh chi
c¢6 10% phén tir ¢6 glycan dugc bis-phosphoryl hoa. Didu nay trai véi ATB-200, trong
d6 trung binh mdi phén tir thGAA c6 it nh4t mot glycan duge bis-phosphoryl hoa.

rhGAA ATB-200 dugc hép thu béi nguyén bao sgi mdt cach hi€u qua hon so

v6i Lumizyme.

So sanh su hép thu té bao twong dbi cia ATB-200 va Lumizyme® rhGAA bing
cach sir dung dong té bao nguyén bao soi binh thudng va dong t& bao nguyén bao soi
Pompe. Céc so sanh bao gdm 5-100 nM thGAA ATB-200 theo sang ché véi 10-500
nM thGAA Lumizyme® thong thudong. Sau khi U trong 16 gid, lam bit hoat thGAA
ngoai bing bazo TRIS va rira céc té bao 3 14n bing PBS trude khi thu hoach. Xac dinh
GAA da dugc hép thu bing su thity phan 4MU-a-Glucosit va v& dd thi so véi protein

tbng cong trong t& bao va cac két qua duoc thé hién trén Hinh 11.

thGAA ATB-200 ciing dwgc phét hién thiy 12 dwoc hip thu mot cach hidu qua
vao t€ bao (Hinh 11A va Hinh 11B), mot cich twong tng, cho thiy ring thGAA ATB-
200 duge hap thu vao ca té bao nguyén bio soi binh thuong va t& bao nguyén bao soi
Pompe va né dugc hip thu & mirc d 16n hon so véi thGAA Lumizyme® thong
thuong. thGAA ATB-200 lam bdo hoa thu thé t bio & ndng d6 khoang 20 nM, trong
khi cén khoang 250 nM Lumizyme®. Hing sb hiéu qua hp thu (Kys, m,) duoc ngoai
suy tir cac két qua nay 13 2-3 nm déi v6i ATB-200 va 56 nM dbi véi Lumizyme® nhu
dugc thé hién trén Hinh 11C. Cac két qua ndy goi ¥ ring thGAA ATB-200 13 bién

phép didu tri dugce hudng dich t6t déi v6i bénh Pompe.

Phén II: Céc nghién ctru tién 14m sang
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thGAA ATB-200 v6i su glycosyl hoa t&t hon thé hién su thanh thai glycogen
trong co xuong cua chudt KO GAA t5t hon mot cach dang ké so véi tiéu chudn chim

soc ERT.

Nhu dugce giai thich trén ddy, liéu phép thay thé enzym (ERT) st dung GAA tai
tb hop ciia ngudi (thGAA) 1a phuong phép didu tri duy nhét dugc phé chuin sin c6
hién nay dbi véi bénh Pompe. ERT nay doi héi hydro cacbon chuyén dung mannoza 6-
phosphat (M6P) cho su hip thu té bao va sw phan phdi tiép theo dén lysosom thong
qua thu th8 M6P khéng phu thudc cation bé mit té bao (CIMPR). Tuy nhién, ERT
thGAA hién nay chira lugng M6P thip, diéu nay han ché sy huéng dich va coéng hiéu
cta thube trong cac md lién quan dén bénh. Cac tac gia sang ché di phat trién dong té
bao san xuét va quy trinh san xuét tao ra thGAA (duoc ky hidu 1a thGAA ATB-200)
v6i su glycosyl hoa t6t hon va ham lugng M6P cao hon so v6i thGAA thong thudng,
cu thé 12 cu trac bis-M6P N-glycan 4i lirc cao, dé cai thién sy hudng dich ctia thude.
rhGAA ATB-200 lién két v6i CI-MPR véi 4i luc cao (KD~ 2-4 nM) va duge hip thu
mot cach hi¢u qua boi nguyén bao s¢i Pompe va nguyén bao co cua co xuong (Kysp thy
~7-14 nM).

thGAA ATB-200 thanh thai glycogen t6t hon mét cach déng ké so véi
Lumizyme® trong co xuong. Tién hanh danh gid hiéu qua cda viéc sir dung
Lumizyme® va thGAA ATB-200 ddi vé6i sy thanh thai glycogen & cic con chudt KO
GAA. Cho céc con vit ding hai 1dn tiém liéu 16n IV (cach tudn); thu hoach mé hai
tudn sau liéu cubi ciing va phén tich hoat tinh GAA va ham lugng glycogen (Hinh 12).
thGAA ATB-200 va Lumizyme® rhGAA c6 hi€u qua thanh thai glycogen trong tim
bing nhau (Hinh 12A). Nhu duoc thé hién trén Hinh 12B va Hinh 12C, thGAA ATB-
200 & ndng dd 5 mg/kg lam giam glycogen trong co xwong twong duong véi thGAA
Lumizyme® & ndng dd 20 mg/kg; ATB-200 duoc dinh lidu & ndng d6 10 va 20 mg/kg

lam thanh thai glycogen trong co xwong t6t hon mot cach dang ké so v6i Lumizyme®;

Co s& hop Iy cua viéc ddng st dung thGAA ATB-200 véi AT2221 (K§ thuét
CHART)

Chaperon lién két v6i va 1am 6n dinh thGAA ERT, lam ting su hép thu enzym
hoat tinh vao md, cai thién tinh dung nap va c6 kha ning 1am gidm tinh sinh mién dich.

Nhu duoc thé hién trén ddy, d6 6n dinh protein cia ERT trong cac diéu kién khong
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thun loi dugc cai thién déng ké bang cach st dung CHART™, CHART: CHART:
liéu phap thay thé tién tién-chaperon, xem http://_www.amicusrx.com/chaperone.aspx
(truy cép cubi cling ngay 22 thdng 9 nam 2015), trang web nay duoc dua vao ban md
ta ndy dé tham khao. Nhu thé hién trén Hinh 13A va Hinh 13B, d6 én dinh ctia ATB-
200 dugc cai thién mot cach déang ké bai AT2221 (Miglustat, N-butyl-
deoxynojirimyxin). Su cudn gép cua protein thGAA duoc theo doi & nhiét do 37°C
bing sy bién tinh bing nhiét trong cht dém trung hoa (do pH 7,4 - mdi trudng huyét
twong) hodc chit dém axit (d6 pH 5,2 - moi truong lysosom). AT2220 1am 4n dinh
protein thGAA trong chit dém c6 do pH trung hoa trong 24 gio.

Viée ddng st dung Myozvme® véi AT2221 (Miglustat) so v&i viée dong st
dung rhGAA ATB-200 vé6i Miglustat

Xir Iy cac con chudt KO GAA mudi hai tudn tudi bing Lumizyme® hodc
ATB200, 4 1an tiém IV 20 mg/kg cach tudn; Miglustat dugc ddng st dung & ndng do
10 mg/kg PO, 30 phut truéc thGAA nhu di dugc biéu thi. Thu gom mo 14 ngay sau
liéu enzym cudi cing dé x4c dinh glycogen. Hinh 14 thé hién sy giam tuong dbi cua

glycogen trong co xwong bdn du va co xuwong ba du.

Su gidm glycogen trong mo6 bing thGAA ATB-200 dugc ddng str dung vdi
chaperon dugc ly AT2221 (Miglustat).

Hén hop ctia chaperon dugc Iy va thGAA ATB-200 duoc thiy 14 ting cudng su
thanh thai glycogen in vivo. Cho cac con chudt KO GAA dung hai l4n tiém liéu 16n IV
rhGAA ¢ lidu lugng bang 20 mg/kg cach tudn. Chaperon dugc 1y AT2221 duoc si
dung qua dudong miéng 30 phut trudec thGAA & lidu luong bing 0, 1, 2 va 10 mg/kg.
Thu hoach mé hai tudn sau liéu cudi cung cta ERT va phan tich hoat tinh GAA, ham

lugng glycogen, su ting sinh lysosom va glycogen dic hiéu té bao.

Nhu dugce thé hién trén Hinh 15, cac con vat nhin dugc ATB200+ chaperon
AT2221 thé hién sy thanh thai glycogen khéi co bén du duge ting cudng. thGAA
ATB-200 (20 mg/kg) 1am giam glycogen nhiéu hon so véi lidu Lumizyme® gidng nhu
vy va khi thGAA ATB-200 duoc két hop véi 10 mg/kg AT2220, mtc glycogen trong

co dat duge gin mirc binh thudng.
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Nhu thé hién trén Hinh 16A va Hinh 16B, khong giéng nhu thGAA thong thé
hién su giam glycogen han ché (duoc biéu thi boi tin hiéu PAS dém du), mdt minh
thGAA ATB-200 cho thdy su giam dang k& tin hiéu PAS. Viéc ddng st dung véi 10
mg/kg miglustat ddn dén su giam thém dang k& co chit. TEM cho thdy rang phan 16n
glycogen trong lysosom 14 & dang nguyén lidu dugc lién két mang, day dic electron,
didu nay twong tng v6i tin hidu PAS ddm. Viéc dong st dung thGAA ATB-200 véi
miglustat, [am giam sb lwong, kich thude va mat do cia lysosom chira co chét, diéu
ndy goi y su phan phdi dugc huéng dich cia hGAA ATB-200 dén t& bao co va su

phén phdi tiép theo dén lysosom.

Tl nghién ctru (2 13n tiém lidu 16n IV cach tudn) duge thé hién trén day, mo
dugc xtt 1y vé su ting sinh lysosom bing céch st dung gen danh ddu LAMP 1, viéc
didu hoa ting 13 diu hiéu phéan biét khac cua bénh Pompe. LAMP: protein mang c6
lién quan dén lysosom. Tir nghién ctru (2 lan tiém lidu 16n IV EOW ) duge thé hién
trén ddy, mo co dép duge xir Iy d& nhudm mau LAMP 1 trong céc phan lién ké va
khang thé dic hiéu soi loai I (NOQ7.‘5.4D) trong cac phan lién k& Hinh (16C va 16D)
rhGAA ATB-200 din dén sy giam LAMPI1 nhiéu hon mét cach dang ké so véi
thGAA thong thudng, v6i sy gidm din dén muc dwoc thiy & cac con vat WT (Hinh
16C).

Ngoai ra, khong giéng nhu thGAA, trong d6 hidu qua hiu hét bi gi6i han & soi
loai I (co rat chm, dwgc ddnh déu bing ddu hoa thi), hGAA ATB-200 ciing dén dén
su giam dang ké tin hiéu LAMP1 trong phan soi loai II (co rat nhanh) (d4u miii tén dé)
(Hinh 16D). Piéu quan trong 13, viée dong str dung véi miglustat con cai thién su
giam ting sinh LAMP1 trong phén 16n soi loai IT duoc didu tiét béi ATB-200 (Hinh
16C va Hinh 16D). Két qua 13, khong c6 su khéc biét dang k& mc tin hiéu LAMPI1
dic hiéu loai soi. Cac két luan tuong tu dugc dua ra ddi v6i co bdn diu va co hoanh

(s liéu khong duogc thé hién).

Trong nghién ctru duge thiét ké tuwong tu va riéng &, tién hanh kiém tra hiéu
qua ciia ATB-200 + AT2221 trong thoi gian dai hon v6i bén 14n tiém lidu 16n IV hai
tudn mot 14n. Trong tim, sy tich trit glycogen chii yéu trong té bao co tim dugc thanh
thai dé dang bang viéc st dung 1ap lai hGAA hodc ATB-200 dén muc dwoc quan sat
thdy & cac con vat kiéu dai (WT) (Hinh 17A). Tuy nhién, co chit trong té bao co tron
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cla tim dudng nhu duoc thanh thai t&t hon 14 bdi thGAA ATB-200, goi ¥ su phén
phéi sinh hoc c6 kha ning rong hon cia ATB-200 so v6i thGAA (diu hoa thi danh
dAu khoang ctia mach mau tim). Didu quan trong 13, viéc ddng str dung v6i miglustat

con cai thién su giam ting sinh LAMP1 duogc diéu tiét béi ATB-200.

Céc két qua nay cho thdy ring thGAA ATB-200, ma c6 mitc M6P va bis-M6P
cao hon trén N-glycan cuia nd, huéng dich mot cac hi¢u qua CIMPR trong co xwong.
thGAA ATB-200 ciing c6 N-glycan kiéu phtrc duge xir 1y tét ma lam giam thiéu su
thanh thai khong hidu qua iz vivo, ¢6 céc tinh chit dugc dong hoc t6t dé sir dung né in
vivo va thé hién sy huéng dich t&t dén cdc md co quan trong in vivo. Cac két qué nay
cling cho thiy ring thGAA ATB-200 lam gidm glycogen trong m6 co t6t hon so véi
tiéu chuin chim séc théng thudong, Lumizyme, va hdn hop cua rhGAA ATB-200 va
chaperon AT2221 con cai thién thém viéc loai bo glycogen khoi md dich va céi thién
bénh ly co.



32921

YEU CAUBAO HO

1. Hop phén chira axit alpha- glucosidaza & ngudi tai t6 hop (thGAA) dugc san xut tir
té bao trimg chudt ddng Trung Qubc (CHO), trong d6 40%-60% N-glycan trén thGAA
13 N-glycan kiéu phtrc; va trong d6 thGAA chira 3,0-5,0 mol nhém mannoza-6-

phosphat (M6P) cho mdi mol rhGAA.

2. Hop phén theo diém 1, trong d6 rhGAA chira tir 3,0 dén 4,0 mol M6P cho mbi mol
rhGAA.

3. Hop phin theo didm 1, trong d6 rhGAA chira tir 4,0 dén 5,0 mol M6P cho mdi mol
thGAA.

4. Hop phan theo diém 1, trong d6 thGAA chira thém it nhit 4 mol axit sialic cho mdi
mol thGAA.

5. Hop phén theo diém 1, trong d6 thGAA chira thém tir 2,0 dén 8,0 mol gbc axit sialic
cho mdi mol thGAA.

6. Hop phin theo diém 1, trong d6 hop phin nay con chira thém chaperon dugc ly.

7. Hop phén theo diém 1, trong d6 thGAA bao gdm it nhit mdt N-glycan dwgc bis-
phosphoryl héa cho mdi thGAA.

8. Hop phén theo diém 1, trong d6 khoang 45%-55% N-glycan trén thGAA 1a N-
glycan kiéu phic.

9. Hop phin theo diém 1, trong d6 khoang 50% N-glycan trén thGAA 1 N-glycan
kiéu phe.

10. Hop phén theo diém 1, trong d6 thGAA chira 4 mol M6P cho m&i mol thGAA, 4,5
mol axit sialic cho m&i mol thGAA, va it nhit mot N-glycan duoc bis-phosphoryl hoa
cho mdi rhGAA.

11. Hop phan theo diém 10, trong d6 hop phan nay con bao gdm chaperon N-butyl-

deoxynojirimyxin dugc ly hodc mudi dugc dung ctia chiing.
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Ala

Phe

Glu

145

Pro

Asn

Val

Tyr

Gln
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Phe
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Trp

Ala

Gly

305

Val

Ile

Lys

Pro

130

Met

Lys

Arg

Pro

Ser

210

Leu

Ala

Thr

Thr

Asn
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Ser
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Thr

Gln
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Pro

Gly

Asp

Leu

Leu

195

Val

Asp

Asp

Gly

Arg
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Leu

Ala

Gln

Gln
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Gly

Ser

Tyr

Ile

His
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Glu

Glu

Gly

Gln

Leu

260

Ile

Tyr

His

Pro

85

Glu

Leu

Tyr

Thr

Leu
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Phe

Thr

Phe

Arg

Phe

245

Ala

Thr

Gly

Gly

Ser

Gln

Gln

Pro

Ala

150

Thr

Thr

Pro

Ser

Val

230

Leu

Glu

Leu

Ser

Val

310

Pro

Cys

Gly

Ser

135

Thr

Leu

Ile

Arg

Glu

215

Leu

Gln

His

Trp

His

295

Phe

Ala

Glu

Ala

120

Tyr

Leu

Lys

Val

200

Glu

Leu

Leu

Leu

Asn

280

Pro

Leu

Leu
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Ala

105

Gln

Lys

Thr

Leu

Asp

185

His

Pro

ASI’l

Ser

Ser

265

Arg

Phe

Leu

Ser

90

Arg

Met

Leu

Arg

Asp

170

Pro

Ser

Phe

Thr

Thr

250

Pro

Asp

Tyr

Asn

Trp

Gly

Gly

Glu

Thr

155

Val

Ala

Arg

Gly

Thr

235

Ser

Leu

Leu

Leu

Ser

315

Arg
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Cys

Gln

Asn

140

Thr

Met

Asn

Ala

Val

220

Val

Leu

Met

Ala

Ala

300

Asn

Ser

Cys

Pro

125

Leu

Pro

Met

Arg

Pro

205

Ile

Ala

Pro

Leu

Pro

285

Leu

Ala

Thr

Tyr

110

Trp

Ser

Thr

Glu

Arg

190

Ser

Val

Pro

Ser

Ser

270

Thr

Glu

Met

Gly

95

Ile

Cys

Ser

Phe

Thr

175

Tyr

Pro

His

Leu

Gln

255

Thr

Pro

Asp

Asp

Gly

Pro

Phe

Ser

Phe

160

Glu

Glu

Leu

Arg

Phe

240

Tyr

Ser

Gly

Gly

Val

320

Ile



Leu

Gln

Leu

Arg

385

Gln

Asn

Gln

Ser

Gly

465

Trp

Ala

Asp

Ser

Pro

545

Ser

Asp

Tyr

Gly

370

Gln

Trp

Lys

Gly

Gly

450

Val

Pro

Trp

Gly

Glu

530

Gly

His

Val

Leu

355

Phe

Val

Asn

Asp

Gly

435

Pro

Phe

Gly

Trp

Met

515

Asp

Val

Gln

Tyr

340

Asp

His

Val

Asp

Gly

420

Arg

Ala

Ile

Ser

Glu

500

Trp

Gly

Val

Phe

325

Ile

Val

Leu

Glu

Leu

405

Phe

Arg

Gly

Thr

Thr

485

Asp

Ile

Cys

Gly

Leu

Phe

Val

Cys

Asn

390

Asp

Arg

Tyr

Ser

Asn

470

Ala

Met

Asp

Pro

Gly

550

Ser

Leu

Gly

Arg

375

Met

Tyr

Asp

Met

Tyr

455

Glu

Phe

Val

Met

Asn

535

Thr

Thr

Gly

Tyr

360

Trp

Thr

Met

Phe

Met

440

Arg

Thr

Pro

Ala

Asn

520

Asn

Leu

His
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Pro
345
Pro
Gly
Arg
Asp
Pro
425
Ile
Pro
Gly
Asp
Glu
505
Glu
Glu

Gln

Tyr

330

Glu

Phe

Tyr

Ala

Ser

410

Ala

Val

Tyr

Gln

Phe

490

Phe

Pro

Leu

Ala

Asn
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Pro

Met

Ser

His

395

Arg

Met

Asp

Asp

Pro

475

Thr

His

Ser

Glu

Ala

555

Leu

Lys

Pro

Ser

380

Phe

Arg

Val

Pro

Glu

460

Leu

Asn

Asp

Asn

Asn

540

Thr

His

Ser

Pro

365

Thr

Pro

Asp

Gln

Ala

445

Gly

Ile

Pro

Gln

Phe

525

Pro

Ile

Asn

Val

350

Tyr

Ala

Leu

Phe

Glu

430

Ile

Leu

Gly

Thr

Val

510

Ile

Pro

Cys

Leu

335

Val

Trp

Ile

Asp

Thr

415

Leu

Ser

Arg

Lys

Ala

495

Pro

Arg

Tyr

Ala

Tyr

Gln

Gly

Thr

Val

400

Phe

His

Ser

Arg

Val

480

Leu

Phe

Gly

Val

Ser

560

Gly



Leu

Thr

Tyr

Ala

625

Leu

Leu

Asn

Glu

Leu

705

Glu

Thr

Thr

Leu

Ser

785

Glu

Thr

Arg

Ala

610

Ser

Val

Cys

His

Pro

690

Leu

Thr

Trp

Pro

Gly

770

Leu

Gly

Glu

Pro

595

Gly

Ser

Gly

Val

Asn

675

Ala

Pro

Val

Thr

Val

755

Thr

Pro

Gln

Ala

580

Phe

His

Val

Ala

Arg

660

Ser

Gln

His

Ala

Val

740

Leu

Trp

Pro

Trp

565

Ile

Val

Trp

Pro

Asp

645

Trp

Leu

Gln

Leu

Arg
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Asp

Gln

Tyr

Pro

Val

Ala

Ile

Thr

Glu

630

Val

Thr

Leu

Ala

Tyr
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Pro

His

Ala

Asp

Pro

790

Thr

Ser

Ser

Gly

615

Ile

Cys

Gln

Ser

Met

695

Thr

Leu

Gln

Gly

Leu

775

Ala

Leu

His

Arg

600

Asp

Leu

Gly

Leu

Leu

680

Arg

Leu

Phe

Leu

Lys

760

Gln

Ala

Pro
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Arg

585

Ser

Val

Gln

Phe

Gly

665

Pro

Lys

Phe

Leu

Leu

745

Ala

Thr

Pro

Ala

570

Ala

Thr

Trp

Phe

Leu

650

Ala

Gln

Ala

His

Glu

730

Trp

Glu

Val

Arg

Pro
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Leu

Phe

Ser

Asn

635

Gly

Phe

Glu

Leu

Gln

715

Phe

Gly

Val

Pro

Glu

795

Leu

Val

Ala

Ser

620

Leu

ASD

Tyr

Pro

Thr

700

Ala

Pro

Glu

Thr

Ile
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Pro

Asp

Gly
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Trp

Leu

Thr

Pro

Tyr

685

Leu

His

Lys

Ala

Gly
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Glu

Ala

Thr

Ala

590

His

Glu

Gly

Ser

Phe

670

Ser

Arg

Val

Asp
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750

Tyr

Ala
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Ile
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Arg

Gly

Gln

Val

Glu

655

Met

Phe

Tyr
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Ser

735

Leu

Phe

Leu
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Asn

Gly
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Leu

Pro
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Glu

Arg

Ser
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Gly

720

Ser

Ile

Pro

Gly

Ser
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Val
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805 810 815

His Leu Arg Ala Gly Tyr Ile Ile Pro Leu Gln Gly Pro Gly Leu Thr

820 825 830

Thr Thr Glu Ser Arg Gln Gln Pro Met Ala Leu Ala Val Ala Leu Thr

835 840 845

Lys Gly Gly Glu Ala Arg Gly Glu Leu Phe Trp Asp Asp Gly Glu Ser
850 855 860

Leu Glu Val Leu Glu Arg Gly Ala Tyr Thr Gln Val Ile Phe Leu Ala

865

870 875 880

Arg Asn Asn Thr Ile Val Asn Glu Leu Val Arg Val Thr Ser Glu Gly

885 890 895

Ala Gly Leu Gln Leu Gln Lys Val Thr Val Leu Gly Val Ala Thr Ala

900 905 910

Pro Gln Gln Val Leu Ser Asn Gly Val Pro Val Ser Asn Phe Thr Tyr

915 920 925

Ser Pro Asp Thr Lys Val Leu Asp Ile Cys Val Ser Leu Leu Met Gly
930 935 940

Glu Gln Phe Leu Val Ser Trp Cys

945

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

<220>
<221>
<222>
<223>

950

3624
ADN
Homo sapiens

CDS
(220) ..(3078)
mARN GAA H.sapiens dbi véi alpha-glucosidaza lysosom (axit

maltaza); GenBank: Y00839.1

<400>

2

cagttgggaa agctgaggtt gtcgccgggg ccgegggtgg aggtcgggga tgaggcagcea

ggtaggacag tgacctcggt gacgcgaagg accccggcca cctctaggtt ctcctegtcee

gccecgttgtt cagcgaggga ggctctgggce ctgccgcagc tgacggggaa actgaggcac

ggagcgggcc tgtaggagct gtccaggcca tctccaacc atg gga gtg agg cac

Met Gly Val Arg His
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180
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ccg
Pro

gca
Ala

gtt
Val

cca
Pro

gca
Ala
70

ccc
Pro

cag
Gln

cag
Gln

ccc
Pro

gcc
Ala
150

acc
Thr

acg
Thr

ccg
Pro

tcc
Ser

gtg
Val

ccc
Pro

acc
Thr

ccc
Pro

gct
Ala
55

cac
His

aac
Asn

tgc
Cys

gga
Gly

agc
Ser
135

acc
Thr

ctg
Leu

atc
Ile

cgt
Arg

gag
Glu
215

ctg
Leu

tgc
Cys

gct
Ala

cga
Arg
40

cac

His

ccc
Pro

agc
Ser

gag
Glu

gcc
Ala
120

tac
Tyr

ctg
Leu

cgg
Arg

aaa
Lys

gtc

Val:

200

gag
Glu

ctg
Leu

tcc
Ser

gca
Ala
25

gag
Glu

cag
Gln

ggc
Gly

cgc
Arg

gcc
Ala
105

cag
Gln

aag
Lys

acc
Thr

ctg
Leu

gat
Asp
185

cac

His

ccc
Pro

aac
Asn

cac
His
10

ctc
Leu

ctg
Leu

cag
Gln

cgt
Arg

ttc
Phe
90

cgc
Arg

atg
Met

ctg
Leu

cgt
Arg

gac
Asp
170

cca
Pro

agc
Ser

ttc
Phe

acg
Thr

cgg
Arg

ctg
Leu

agt
Ser

gga
Gly

cce
Pro
75

gat
Asp

ggc
Gly

999
Gly

gag
Glu

acc
Thr
155

gtg
Val

gct
Ala

cgg
Arg

999
Gly

acg
Thr

ctc
Leu

999
Gly

ggc
Gly

gcc
Ala
60

aga
Arg

tgc
Cys

tgc
Cys

cag
Gln

aac
Asn
140

acc
Thr

atg
Met

aac
Asn

gca
Ala

gtg
Val
220

gtg
Val

ctg
Leu

cac
His

tcc
Ser
45

agc
Ser

gca
Ala

gcc
Ala

tgc
Cys

ccc
Pro
125

ctg
Leu

ccc
Pro

atg
Met

agg
Arg

ccg
Pro
205

atc

Ile

gcg
Ala
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gcc
Ala

atc
Ile
30

tcc
Ser

aga
Arg

gtg
Val

cct
Pro

tac
Tyr
110

tgg
Trp

agc
Ser

acc
Thr

gag
Glu

cgc
Arg
190

tcc

Ser

gtg
Val

ccc
Pro

gtc
Val
15

cta
Leu

cca
Pro

cca
Pro

ccc
Pro

gac
Asp
95

atc

Ile

tgc
Cys

tcc
Ser

ttc
Phe

act
Thr
175

tac
Tyr

cca
Pro

cac
His

ctg
Leu
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tgc
Cys

ctc
Leu

gtc
Val

999
Gly

aca
Thr
80

aag
Lys

cct
Pro

ttc
Phe

tct
Ser

ttc
Phe
160

gag
Glu

gag
Glu

ctc
Leu

cgg
Arg

ttc
Phe

gcc
Ala

cat
His

ctg
Leu

ccc
Pro
65

cag
Gln

gcc
Ala

gca
Ala

ttc
Phe

gaa
Glu
145

ccc
Pro

aac
Asn

gtg
Val

tac
Tyr

cag
Gln
225

ttt
Phe

ctc
Leu

gat
Asp

gag
Glu
50

cgg
Arg

tgc
Cys

atc
Ile

aag
Lys

cca
Pro
130

atg
Met

aag
Lys

cgc
Arg

ccc
Pro

agc
Ser
210

ctg

Leu

gcg
Ala

gtg
Val

ttc
Phe
35

gag
Glu

gat
Asp

gac
Asp

acc
Thr

cag
Gln
115

ccc
Pro

ggc
Gly

gac
Asp

ctc
Leu

ttg
Leu
195

gtg
Val

gac
Asp

gac
Asp

tcc
Ser
20

ctg
Leu

act
Thr

gcc
Ala

gtc
Val

cag
Gln
100

999
Gly

agc
Ser

tac
Tyr

atc
Ile

cac
His
180

gag
Glu

gag
Glu

ggc
Gly

cag
Gln

ttg
Leu

ctg
Leu

cac
His

cag
Gln

ccc
Pro
85

gaa
Glu

ctg
Leu

tac
Tyr

acg
Thr

ctg
Leu
165

ttc
Phe

acc
Thr

ttc
Phe

cgc
Arg

ttc
Phe

282

330

378

426

474

522

570

618

666

714

762

810

858

906

954



230

ctt
Leu

gag
Glu

ctg
Leu

tct
Ser

gtg
Val
310

cct
Pro

ttc
Phe

gtg
Val

tgc
Cys

aac
Asn
390

gac

Asp

cgg
Arg

tac
Tyr

agc
Ser

aac
Asn

cag
Gln

cac
His

tgg
Trp

cac
His
295

ttc
Phe

gcc
Ala

ctg
Leu

gga
Gly

cgc
Arg
375

atg
Met

tac
Tyr

gac
Asp

atg
Met

tac
Tyr
455

gag
Glu

ctg
Leu

ctc
Leu

aac
Asn
280

cct
Pro

ctg
Leu

ctt
Leu

ggc
Gly

tac
Tyr
360

tgg
Trp

acc
Thr

atg
Met

ttc
Phe

atg
Met
440

agg
Arg

acc
Thr

tcc
Ser

agt
Ser
265

cgg
Arg

ttc
Phe

cta
Leu

agc
Ser

cca
Pro
345

ccg
Pro

ggc
Gly

agg
Arg

gac
Asp

ccg
Pro
425

atc

Ile

cccC
Pro

ggc
Gly

acc
Thr
250

cce
Pro

gac
Asp

tac
Tyr

aac
Asn

tgg
Trp
330

gag
Glu

ttc
Phe

tac
Tyr

gcc
Ala

tcc
Ser
410

gcc

Ala

gtg
Val

tac
Tyr

cag
Gln

235

tcg
Ser

ctg
Leu

ctt
Leu

ctg
Leu

agc
Ser
315

agg
Arg

CccC
Pro

atg
Met

tcc
Ser

cac
His
395

cgg
Arg

atg
Met

gat
Asp

gac
Asp

ccg
Pro

ctg
Leu

atg
Met

gcg
Ala

gcg
Ala
300

aat
Asn

tcg
Ser

aag
Lys

ccg
Pro

tcc
Ser
380

ttc
Phe

agg
Arg

gtg
Val

cct
Pro

gag
Glu
460

ctg
Leu

ccc
Pro

ctc
Leu

ccc
Pro
285

ctg
Leu

gcc
Ala

aca
Thr

agc
Ser

cca
Pro
365

acc
Thr

ccc
Pro

gac
Asp

cag
Gln

gcc
Ala
445

ggt
Gly

att
Ile

32921

tcg
Ser

agc
Ser
270

acg
Thr

gag
Glu

atg
Met

ggt
Gly

gtg
Val
350

tac
Tyr

gct
Ala

ctg
Leu

ttc
Phe

gag
Glu
430

atc
Ile

ctg
Leu

999
Gly

cag
Gln
255

acc
Thr

ccc
Pro

gac
Asp

gat
Asp

999
Gly
335

gtg
Val

tgg
Trp

atc
Ile

gac
Asp

acg
Thr
415

ctg

Leu

agc
Ser

cgg
Arg

aag
Lys

240

tat
Tyr

agc
Ser

ggt
Gly

ggc
Gly

gtg
Val
320

atc
Ile

cag
Gln

ggc
Gly

acc
Thr

gtc
Val
400

ttc
Phe

cac
His

agc
Ser

agg
Arg

gta
Val

-42-

atc
Ile

tgg
Trp

gcg
Ala

999
Gly
305

gtc
Val

ctg
Leu

cag
Gln

ctg
Leu

cgc
Arg
385

caa
Gln

aac
Asn

cag
Gln

tcg
Ser

999
Gly
465

tgg
Trp

aca
Thr

acc
Thr

aac
Asn
290

tcg
Ser

ctg
Leu

gat
Asp

tac
Tyr

ggc
Gly
370

cag
Gln

tgg
Trp

aag
Lys

ggc
Gly

ggc
Gly
450

gtt
Val

ccc
Pro

ggc
Gly

agg
Arg
275

ctc
Leu

gca
Ala

cag
Gln

gtc
Val

ctg
Leu
355

ttc
Phe

gtg
Val

aac
Asn

gat
Asp

ggc
Gly
435

cct
Pro

ttc
Phe

999
Gly

ctc
Leu
260

atc
Ile

tac
Tyr

cac
His

ccg
Pro

tac
Tyr
340

gac
Asp

cac
His

gtg
Val

gac
Asp

ggc
Gly
420

cgg
Arg

gcc
Ala

atc
Ile

tcc
Ser

245

gcc
Ala

acc
Thr

999
Gly

999
Gly

agc
Ser
325

atc
Ile

gtt
Val

ctg
Leu

gag
Glu

ctg
Leu
405

ttc
Phe

cgc
Arg

999
Gly

acc
Thr

act
Thr

1002

1050

1098

1146

1194

1242

1290

1338

1386

1434

1482

1530

1578

1626

1674



470

gcc
Ala

atg
Met

gac
Asp

ccc
Pro

999
Gly
550

tcc
Ser

gcc
Ala

atc
Ile

acg
Thr

gaa
Glu
630

gtc
Val

acc
Thr

ctc
Leu

gcc
Ala

tac
Tyr

ttc
Phe

gtg
Val

atg
Met

aac
Asn
535

acc
Thr

aca
Thr

tcc
Ser

tcc
Ser

999
Gly
615

atc
Ile

tgc
Cys

cag
Gln

agt
Ser

atg
Met
695

aca
Thr

ccc
Pro

gct
Ala

aac
Asn
520

aat
Asn

ctc
Leu

cac
His

cac
His

cgc
Arg
600

gac
Asp

ctg
Leu

ggc
Gly

ctg
Leu

ctg
Leu
680

agg
Arg

ctg
Leu

gac
Asp

gag
Glu
505

gag
Glu

gag
Glu

cag
Gln

tac
Tyr

agg
Arg
585

tcg
Ser

gtg
Val

cag
Gln

ttc
Phe

999
Gly
665

ccc
Pro

aag
Lys

ttc
Phe

ttc
Phe
490

ttc
Phe

cct
Pro

ctg
Leu

gcg
Ala

aac
Asn
570

gcg
Ala

acc
Thr

tgg
Trp

ttt
Phe

ctg
Leu
650

gcc
Ala

cag
Gln

gcc
Ala

cac
His

475

acc
Thr

cat
His

tcc
Ser

gag
Glu

gcc
Ala
555

ctg
Leu

ctg
Leu

ttt
Phe

agc
Ser

aac
Asn
635

ggc
Gly

ttc
Phe

gag
Glu

ctc
Leu

cag
Gln

aac
Asn

gac
Asp

aac
Asn

aac
Asn
540

acc
Thr

cac
His

gtg
Val

gct
Ala

tcc
Ser
620

ctg
Leu

aac
Asn

tac
Tyr

ccg
Pro

acc
Thr
700

gcc
Ala

ccc
Pro

cag
Gln

ttc
Phe
525

cca
Pro

atc
Ile

aac
Asn

aag
Lys

ggc
Gly
605

tgg
Trp

ctg
Leu

acc
Thr

ccc
Pro

tac
Tyr
685

ctg
Leu

cac
His

32921

aca
Thr

gtg
Val
510

atc
Ile

ccc
Pro

tgt
Cys

ctc
Leu

gct
Ala
590

cac
His

gag
Glu

999
Gly

tca
Ser

ttc
Phe
670

agc

Ser

cgc
Arg

gtc
Val

gcc
Ala
495

ccc
Pro

aga
Arg

tac
Tyr

gcc
Ala

tac
Tyr
575

cgg
Arg

ggc
Gly

cag
Gln

gtg
Val

gag
Glu
655

atg
Met

ttc
Phe

tac
Tyr

gcg
Ala

480

ctg
Leu

ttc
Phe

ggc
Gly

gtg
Val

tcc
Ser
560

ggc
Gly

999
Gly

cga
Arg

ctc
Leu

cct
Pro
640

gag
Glu

€99
Arg

agc
Ser

gca
Ala

999
Gly

gcc
Ala

gac
Asp

tct
Ser

cct
Pro
545

agc
Ser

ctg
Leu

aca
Thr

tac
Tyr

gcc
Ala
625

ctg
Leu

ctg
Leu

aac
Asn

gag
Glu

ctc
Leu
705

gag
Glu

tgg
Trp

ggc
Gly

gag
Glu
530

999
Gly

cac
His

acc
Thr

cgc
Arg

gcc
Ala
610

tcc
Ser

gtc
Val

tgt
Cys

cac
His

ccg
Pro
690

ctc
Leu

acc
Thr

tgg
Trp

atg
Met
515

gac
Asp

gtg
Val

cag
Gln

gaa
Glu

cca
Pro
595

ggc
Gly

tcc
Ser

999
Gly

gtg
Val

aac
Asn
675

gcc
Ala

ccc
Pro

gtg
Val

gag
Glu
500

tag
Trp

ggc
Gly

gtt
Val

ttt
Phe

gcc
Ala
580

ttt
Phe

cac
His

gtg
Val

gcé
Ala

cgc
Arg
660

agc

Ser

cag
Gln

cac
His

gcc
Ala

485

gac
Asp

att
Ile

tgc
Cys

999
Gly

ctc
Leu
565

atc
Ile

gtg
Val

tgg
Trp

cca
Pro

gac
Asp
645

tag
Trp

ctg
Leu

cag
Gln

ctc
Leu

cgg
Arg

1722

1770

1818

1866

1914

1962

2010

2058

2106

2154

2202

2250

2298

2346

2394



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
Gln

tcc
Ser

gtc
Val

agc
Ser

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
Lys

aac
Asn

ctg
Leu
935

tgg
Trp

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
Val

ggt
Gly
920

gac

Asp

tgt
Cys

ctg
Leu

ctg
Leu
745

gcc
Ala

acg
Thr

ccc
Pro

gcc
Ala

cce
Pro
825

atg
Met

ctg
Leu

tac
Tyr

ctg
Leu

act
Thr
905

gtc
Val

atc
Ile

tag

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
Val

cct
Pro

tgt
Cys

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
Leu

gtc
Val

gtc
Val

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
Gly

tcc
Ser

tcg
Ser
940

aag
Lys

gcc
Ala

ggc
Gly
765

gag
Glu

gcc
Ala

acc
Thr

cct
Pro

gtg
Val
845

gat
Asp

atc
Ile

acc
Thr

gtg
Val

aac
Asn
925

ctg
Leu

32921

720

gac tct agc
Asp Ser Ser
735

ctg ctc atc
Leu Leu Ile
750

tac ttc ccc
Tyr Phe Pro

gcc ctt ggc
Ala Leu Gly

atc cac agc
Ile His Ser
800

atc aac gtc
Ile Asn Val
815

ggc ctc aca
Gly Leu Thr
830

gcc ctg acc
Ala Leu Thr

gga gag agc
Gly Glu Ser

ttc ctg gcc
Phe Leu Ala
880

agt gag gga
Ser Glu Gly
895

gcc acg gcg
Ala Thr Ala
910

ttc acc tac
Phe Thr Tyr

ttg atg gga
Leu Met Gly

acc
Thr

acc
Thr

ttg
Leu

agc
Ser
785

gag
Glu

cac
His

acc
Thr

aag
Lys

ctg
Leu
865

agg
Arg

gct
Ala

ccc
Pro

agc
Ser

gag
Glu
945

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
Gln

ccc
Pro
930

cag
Gln

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
Gln
915

gac

Asp

ttt
Phe

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
Val

acc
Thr

ctc
Leu

ccgggcggag tgtgttagtc tctccagagg gaggctggtt

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
Leu

aag
Lys

gtc
Val

2442

2490

2538

2586

2634

2682

2730

2778

2826

2874

2922

2970

3018

3066

3118



950

ccccagggaa

tgtcacctgg

gggcecggggce

gccggggcect

ttgccggecat

gggtgctcag

gccccaacgce

agcctgggaa

ttttaataaa

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

<400>

3
952
PRT

gcagagcctg
agctgggcac
tctggccecccce
ggagggctge
gcgggtagta
gtggaggtgt
gaccgcttcc
ctcaggaaaa

aggggcattt

Homo sapiens

3

Met Gly Val Arg His

1

Ala

His

Leu

Pro

65

Gln

Ala

Ala

Leu

Asp

Glu

50

Arg

Cys

Ile

Lys

Val

Phe

35

Glu

Asp

Asp

Thr

Gln
115

Ser

20

Leu

Thr

Ala

Val

Gln

100

Gly

5

Leu

Leu

His

Gln

Pro

85

Glu

Leu

Pro

Ala

Val

Pro

Ala

70

Pro

Gln

Gln

Pro

Thr

Pro

Ala

55

His

Asn

Cys

Gly

tgtgcgggcea
taaccattcc
aacgtgtcta
tctgtgttaa
ttagccaccc
ggggtatgca
cggctgccca
ttcacaggac

ggaatc

Cys

Ala

Arg

40

His

Pro

Ser

Glu

Ala
120

32921

gcagctgtgt

aagccgccgce

ggagagcttt

taagattgta

ccctccatcet

‘cctgagctcc

gagggctgga

ttgggagatt

Ser

Ala

25

Glu

Gln

Gly

Arg

Ala

105

Gln

His

10

Leu

Leu

Gln

Arg

Phe

90

Arg

Met

-45-

Arg

Leu

Ser

Gly

Pro

75

Asp

Gly

Gly

gcgggectgg

atcgcttgtt

ctccctagat

aggtttgccc

gttcccagca

tgcttcgege

tgcctgecgg

ctaaatctta

Leu

Gly

Gly

Ala

60

Arg

Cys

Cys

Gln

Leu

His

Ser

45

Ser

Ala

Ala

Cys

Pro
125

Ala

Ile

30

Ser

Arg

Val

Pro

Tyr

110

Trp

Val

15

Leu

Pro

Pro

Pro

Asp

95

Ile

Cys

gggttgcatg

tccacctceccect
cgcactgtgg
tcctcacctg
ccggagaagg
ctgctgctct
tccecgagea

agtgcaatta

Cys

Leu

Val

Gly

Thr

80

Lys

Pro

Phe

3178

3238

3298

3358

3418

3478

3538

3598

3624



Phe

Glu

145

Pro

Asn

Val

Tyr

Gln

225

Phe

Ile

Trp

Ala

Gly

305

Val

Leu

Gln

Pro

130

Met

Lys

Arg

Pro

Ser

210

Leu

Ala

Thr

Thr

Asn

290

Ser

Leu

Asp

Tyr

Pro

Gly

Asp

Leu

Leu

195

Val

Asp

Asp

Gly

Arg

275

Leu

Ala

Gln

Val

Leu
355

Ser

Tyr

Ile

His

180

Glu

Glu

Gly

Gln

Leu

260

Ile

Tyr

His

Pro

Tyr

340

Asp

Tyr

Thr

Leu

165

Phe

Thr

Phe

Arg

Phe

245

Ala

Thr

Gly

Gly

Ser

325

Ile

Val

Pro

Ala

150

Thr

Thr

Pro

Ser

Val

230

Leu

Glu

Leu

Ser

Val

310

Pro

Phe

Val

Ser

135

Thr

Leu

Ile

Arg

Glu

215

Leu

Gln

His

Trp

His

295

Phe

Ala

Leu

Gly

Tyr

Leu

Arg

Lys

Val

200

Glu

Leu

Leu

Leu

Asn

280

Pro

Leu

Leu

Gly

Tyr
360

32921

Lys

Thr

Leu

Asp

185

His

Pro

Asn

Ser

Ser

265

Arg

Phe

Leu

Ser

Pro

345

Pro

Leu

Arg

Asp

170

Pro

Ser

Phe

Thr

Thr

250

Pro

Asp

Tyr

Asn

Trp

330

Glu

Phe

-46-

Glu

Thr

155

Val

Ala

Arg

Gly

Thr

235

Ser

Leu

Leu

Leu

Ser

315

Arg

Pro

Met

Asn

140

Thr

Met

Asn

Ala

Val

220

Val

Leu

Met

Ala

Ala

300

Asn

Ser

Lys

Pro

Leu

Pro

Met

Arg

Pro

205

Ile

Ala

Pro

Leu

Pro

285

Leu

Ala

Thr

Ser

Pro
365

Ser

Thr

Glu

Arg

190

Ser

Val

Pro

Ser

Ser

270

Thr

Glu

Met

Gly

Val

350

Tyr

Ser

Phe

Thr

175

Tyr

Pro

His

Leu

Gln

255

Thr

Pro

Asp

Asp

Gly

335

Val

Trp

Ser

Phe

160

Glu

Glu

Leu

Arg

Phe

240

Tyr

Ser

Gly

Gly

Val

320

Ile

Gln

Gly



Leu

Arg

385

Gln

Asn

Gln

Ser

Gly

465

Trp

Ala

Asp

Ser

Pro

545

Ser

Leu

Thr

Gly

370

Gln

Trp

Lys

Gly

Gly

450

Val

Pro

Trp

Gly

Glu

530

Gly

His

Thr

Arg

Phe

Val

Asn

Asp

Gly

435

Pro

Phe

Gly

Trp

Met

515

Asp

Val

Gln

Glu

Pro
595

His

Val

Asp

Gly

420

Arg

Ala

Ile

Ser

Glu

500

Trp

Gly

Val

Phe

Ala

580

Phe

Leu

Glu

Leu

405

Phe

Arg

Gly

Thr

Thr

485

Asp

Ile

Cys

Gly

Leu

565

Ile

Val

Cys

Asn

390

Asp

Arg

Tyr

Ser

Asn

470

Ala

Met

Asp

Pro

Gly

550

Ser

Ala

Ile

Arg

375

Met

Tyr

Asp

Met

Tyr

455

Glu

Phe

Val

Met

Asn

535

Thr

Thr

Ser

Ser

Trp

Thr

Met

Phe

Met

440

Arg

Thr

Pro

Ala

Asn

520

Asn

Leu

His

His

Arg
600

32921

Gly
Arg
Asp
Pro
425
Ile
Pro
Gly
Asp
Glu
505
Glu
Glu
Gln
Tyr
Arg
585

Ser

Tyr

Ala

Ser

410

Ala

Val

Tyr

Gln

Phe

490

Phe

Pro

Leu

Ala

Asn

570

Ala

Thr

-47-

Ser

His

395

Arg

Met

Asp

Asp

Pro

475

Thr

His

Ser

Glu

Ala

555

Leu

Leu

Phe

Ser

380

Phe

Arg

Val

Pro

Glu

460

Leu

Asn

Asp

Asn

Asn

540

Thr

His

Val

Ala

Thr

Pro

Asp

Gln

Ala

445

Gly

Ile

Pro

Gln

Phe

525

Pro

Ile

Asn

Lys

Gly
605

Ala

Leu

Phe

Glu

430

Ile

Leu

Gly

Thr

Val

510

Ile

Pro

Cys

Leu

Ala

590

His

Ile

Asp

Thr

415

Leu

Ser

Arg

Lys

Ala

495

Pro

Arg

Tyr

Ala

Tyr

575

Arg

Gly

Thr

Val

400

Phe

His

Ser

Arg

Val

480

Leu

Phe

Gly

Val

Ser

560

Gly

Gly

Arg



Tyr

Ala

625

Leu

Leu

Asn

Glu

Leu

705

Glu

Thr

Thr

Leu

Ser

785

Glu

His

Thr

Ala

610

Ser

Val

Cys

His

Pro

690

Leu

Thr

Trp

Pro

Gly

770

Leu

Leu

Thr

Gly

Ser

Gly

Val

Asn

675

Ala

Pro

Val

Thr

Val

755

Thr

Pro

Gln

Arg

Glu
835

His

Val

Ala

Arg

660

Ser

Gln

His

Ala

Val

740

Leu

Trp

Pro

Trp

Ala

820

Ser

Trp

Pro

Asp

645

Trp

Leu

Gln

Leu

Arg

725

Asp

Gln

Tyr

Pro

Val

805

Gly

Arg

Thr
Glu
630
Val
Thr
Leu
Ala
Tyr
710
Pro
His
Ala
Asp
Pro
790
Thr

Tyr

Gln

Gly

615

Ile

Cys

Gln

Ser

Met

695

Thr

Leu

Gln

Gly

Leu

775

Ala

Leu

Ile

Gln

Asp

Leu

Gly

Leu

Leu

680

Arg

Leu

Phe

Leu

Lys

760

Gln

Ala

Pro

Ile

Pro
840
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Val

Gln

Phe

Gly

665

Pro

Lys

Phe

Leu

Leu

745

Ala

Thr

Pro

Ala

Pro

825

Met

Trp

Phe

Leu

650

Ala

Gln

Ala

His

Glu

730

Trp

Glu

Val

Arg

Pro

810

Leu

Ala
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Ser

Asn

635

Gly

Phe

Glu

Leu

Gln

715

Phe

Gly

Val

Pro

Glu

795

Leu

Gln

Leu

Ser

620

Leu

Asn

Tyr

Pro

Thr

700

Ala

Pro

Glu

Thr

Ile

780

Pro

Asp

Gly

Ala

Trp

Leu

Thr

Pro

Tyr

685

Leu

His

Lys

Ala

Gly

765

Glu

Ala

Thr

Pro

Val
845

Glu

Gly

Ser

Phe

670

Ser

Arg

Val

Asp

Leu

750

Tyr

Ala

Ile

Ile

Gly

830

Ala

Gln

Val

Glu

655

Met

Phe

Tyr

Ala

Ser

735

Leu

Phe

Leu

His

Asn

815

Leu

Leu

Leu

Pro

640

Glu

Arg

Ser

Ala

Gly

720

Ser

Ile

Pro

Gly

Ser

800

Val

Thr

Thr



Lys Gly Gly
850

Leu Glu Val

865

Arg Asn Asn

Ala Gly Leu

Pro Gln Gln

915

Ser Pro Asp
930

Glu Gln Phe

945

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

<220>
<221>
<222>
<223>
Trinh

<400>

952
PRT
Homo

Glu

Leu

Thr

Gln

900

Val

Thr

Leu

Ala

Glu

Ile

885

Leu

Leu

Lys

Val

sapiens

Arg

Arg

870

Val

Gln

Ser

Val

Ser
950

PAC PIEM HON TAP
(1)..(952)
Tién ché&t cta proprotein alpha-glucosidaza lysosom [Homo
ty tham chiéu NCBI: NP 000143.2

4

Met Gly Val

1

Ala Leu Val

His Asp Phe

35

Leu Glu Glu

50

Pro Arg Asp

65

Arg

Ser

20

Leu

Thr

Ala

His

Leu

Leu

His

Gln

Pro

Ala

Val

Pro

Ala
70

Gly

855

Gly

Asn

Lys

Asn

Leu

935

Trp

Pro

Thr

Pro

Ala

55

His

Glu

Ala

Glu

Val

Gly

920

Asp

Cys

Cys

Ala

Arg

40

His

Pro
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Leu
Tyr
Leu
Thr
905

Val

Ile

Ser
Ala
25

Glu

Gln

Gly

Phe

Thr

Val

890

Val

Pro

Cys

His

10

Leu

Leu

Gln

Arg
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Trp

Gln

875

Arg

Leu

Val

Val

Arg

Leu

Ser

Gly

Pro
75

Asp

860

Val

Val

Gly

Ser

Ser
940

Leu

Gly

Gly

Ala

60

Arg

Asp

Ile

Thr

Val

Asn

925

Leu

Leu

His

Ser

45

Ser

Ala

Gly

Phe

Ser

Ala

910

Phe

Leu

Ala

Ile

30

Ser

Arg

Val

Glu

Leu

Glu

895

Thr

Thr

Met

Val

15

Leu

Pro

Pro

Pro

Ser

Ala

880

Gly

Ala

Tyr

Gly

Cys

Leu

Val

Gly

Thr
80

sapiens];



Gln

Ala

Ala

Phe

Glu

145

Pro

Asn

Val

Tyr

Gln

225

Phe

Ile

Trp

Ala

Gly
305

Cys

Ile

Lys

Pro

130

Met

Lys

Arg

Pro

Ser

210

Leu

Ala

Thr

Thr

Asn

290

Ser

Asp

Thr

Gln

115

Pro

Gly

Asp

Leu

Leu

195

Val

Asp

Asp

Gly

Arg

275

Leu

Ala

Val

Gln

100

Gly

Ser

Tyr

Ile

His

180

Glu

Glu

Gly

Gln

Leu

260

Ile

Tyr

His

Pro

85

Glu

Leu

Tyr

Thr

Leu

165

Phe

Thr

Phe

Arg

Phe

245

Ala

Thr

Gly

Gly

Pro

Gln

Gln

Pro

Ala

150

Thr

Thr

Pro

Ser

Val

230

Leu

Glu

Leu

Ser

Val
310

Asn

Cys

Gly

Ser

135

Thr

Leu

Ile

His

Glu

215

Leu

Gln

His

Trp

His

295

Phe

Ser

Glu

Ala

120

Tyr

Leu

Arg

Lys

Val

200

Glu

Leu

Leu

Leu

Asn

280

Pro

Leu
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Arg

Ala

105

Gln

Lys

Thr

Leu

Asp

185

His

Pro

Asn

Ser

Ser

265

Arg

Phe

Leu

Phe

90

Arg

Met

Leu

Arg

Asp

170

Pro

Ser

Phe

Thr

Thr

250

Pro

Asp

Tyr

Asn
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Asp

Gly

Gly

Glu

Thr

155

Val

Ala

Arg

Gly

Thr

235

Ser

Leu

Leu

Leu

Ser
315

Cys

Gln

Asn

140

Thr

Met

Asn

Ala

Val

220

Val

Leu

Met

Ala

Ala

300

Asn

Ala

Cys

Pro

125

Leu

Pro

Met

Arg

Pro

205

Ile

Ala

Pro

Leu

Pro

285

Leu

Ala

Pro

Tyr

110

Trp

Ser

Thr

Glu

Arg

190

Ser

Val

Pro

Ser

Ser

270

Thr

Glu

Met

Asp

Ile

Cys

Ser

Phe

Thr

175

Tyr

Pro

Arg

Leu

Gln

255

Thr

Pro

Asp

Asp

Lys

Pro

Phe

Ser

Phe

160

Glu

Glu

Leu

Arg

Phe

240

Tyr

Ser

Gly

Gly

Val
320



Val

Leu

Gln

Leu

Arg

385

Gln

Asn

Gln

Ser

Gly

465

Trp

Ala

Asp

Ser

Pro
545

Leu

Asp

Tyr

Gly

370

Gln

Trp

Lys

Gly

Gly

450

Val

Pro

Trp

Gly

Glu

530

Gly

Gln

Val

Leu

355

Phe

Val

Asn

Asp

Gly

435

Pro

Phe

Gly

Trp

Met

515

Asp

Val

Pro

Tyr

340

Asp

His

Val

Asp

Gly

420

Arg

Ala

Ile

Ser

Glu

500

Trp

Gly

Val

Ser

325

Ile

Val

Leu

Glu

Leu

405

Phe

Arg

Gly

Thr

Thr

485

Asp

Ile

Cys

Gly

Pro

Phe

val

Cys

Asn

390

Asp

Arg

Tyr

Ser

Asn

470

Ala

Met

Asp

Pro

Gly
550

Ala

Leu

Gly

Arg

375

Met

Tyxr

Asp

Met

Tyr

455

Glu

Phe

Val

Met

Asn

535

Thr

Leu

Gly

Tyr

360

Trp

Thr

Met

Phe

Met

440

Arg

Thr

Pro

Ala

Asn

520

Asn

Leu
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Ser
Pro
345
Pro
Gly
Arg
Asp
Pro
425
Ile
Pro
Gly
Asp
Glu
505
Glu

Glu

Gln

Trp

330

Glu

Phe

Tyr

Ala

Ser

410

Ala

Val

Tyr

Gln

Phe

490

Phe

Pro

Leu

Ala
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Arg

Pro

Met

Ser

His

395

Arg

Met

Asp

Asp

Pro

475

Thr

His

Ser

Glu

Ala
555

Ser

Lys

Pro

Ser

380

Phe

Arg

Val

Pro

Glu

460

Leu

Asn

Asp

Asn

Asn

540

Thr

Thr

Ser

Pro

365

Thr

Pro

Asp

Gln

Ala

445

Gly

Ile

Pro

Gln

Phe

525

Pro

Ile

Gly

Val

350

Tyr

Ala

Leu

Phe

Glu

430

Ile

Leu

Gly

Thr

Val

510

Ile

Pro

Cys

Gly

335

Val

Trp

Ile

Asp

Thr

415

Leu

Ser

Arg

Lys

Ala

495

Pro

Arg

Tyr

Ala

Ile

Gln

Gly

Thr

Val

400

Phe

His

Ser

Arg

Val

480

Leu

Phe

Gly

vVal

Ser
560



Ser

Leu

Thr

Tyr

Ala

625

Leu

Leu

Asn

Glu

Leu

705

Glu

Thr

Thr

Leu

Ser
785

His

Thr

Arg

Ala

610

Ser

Val

Cys

His

Pro

690

Leu

Thr

Trp

Pro

Gly

770

Leu

Gln

Glu

Pro

595

Gly

Ser

Gly

Val

Asn

675

Ala

Pro

Val

Thr

Val

755

Thr

Pro

Phe

Ala

580

Phe

His

Val

Ala

Arg

660

Ser

Gln

His

Ala

Val

740

Leu

Trp

Pro

Leu

565

Ile

Val

Trp

Pro

Asp

645

Trp

Leu

Gln

Leu

Arg

725

Asp

Gln

Tyr

Pro

Ser

Ala

Ile

Thr

Glu

630

Val

Thr

Leu

Ala

Tyr

710

Pro

His

Ala

Asp

Pro
790

Thr

Ser

Ser

Gly

615

Ile

Cys

Gln

Ser

Met

695

Thr

Leu

Gln

Gly

Leu

775

Ala

His

His

Arg

600

Asp

Leu

Gly

Leu

Leu

680

Arg

Leu

Phe

Leu

Lys

760

Gln

Ala
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Tyr

Arg

585

Ser

Val

Gln

Phe

Gly

665

Pro

Lys

Phe

Leu

Leu

745

Ala

Thr

Pro

Asn

570

Ala

Thr

Trp

Phe

Leu

650

Ala

Gln

Ala

His

Glu

730

Trp

Glu

Val

Arg
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Leu

Leu

Phe

Ser

Asn

635

Gly

Phe

Glu

Leu

Gln

715

Phe

Gly

Val

Pro

Glu
795

His

Val

Ala

Ser

620

Leu

Asn

Tyr

Pro

Thr

700

Ala

Pro

Glu

Thr

Val

780

Pro

Asn

Lys

Gly

605

Trp

Leu

Thr

Pro

Tyr

685

Leu

His

Lys

Ala

Gly

765

Glu

Ala

Leu

Ala

590

His

Glu

Gly

Ser

Phe

670

Ser

Arg

Val

Asp

Leu

750

Tyr

Ala

Ile

Tyr

575

Arg

Gly

Gln

Val

Glu

655

Met

Phe

Tyr

Ala

Ser

735

Leu

Phe

Leu

His

Gly

Gly

Arg

Leu

Pro

640

Glu

Arg

Ser

Ala

Gly

720

Ser

Ile

Pro

Gly

Ser
800



Glu

His

Thr

Lys

Leu

865

Arg

Ala

Pro

Ser

Glu
945

Gly

Leu

Thr

Gly

850

Glu

Asn

Gly

Gln

Pro

930

Gln

Gln

Arg

Glu

835

Gly

Val

Asn

Leu

Gln

915

Asp

Phe

Trp

Ala

820

Ser

Glu

Leu

Thr

Gln

900

Val

Thr

Leu

Val

805

Gly

Arg

Ala

Glu

Ile

885

Leu

Leu

Lys

Val

Thr

Tyr

Gln

Arg

Arg

870

vVal

Gln

Ser

Val

Ser
950

Leu

Ile

Gln

Gly

855

Gly

Asn

Lys

Asn

Leu

935

Trp

Pro

Ile

Pro

840

Glu

Ala

Glu

Val

Gly

920

Asp

Cys
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Ala Pro
810

Pro Leu
825

Met Ala

Leu Phe

Tyr Thr

Leu Val

890

Thr Val
905

Val Pro

Ile Cys
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Leu

Gln

Leu

Trp

Gln

875

Arg

Leu

Val

Val

Asp

Gly

Ala

Asp

860

Val

Val

Gly

Ser

Ser
940

Thr

Pro

Val

845

Asp

Ile

Thr

Val

Asn

925

Leu

Ile

Gly

830

Ala

Gly

Phe

Ser

Ala

910

Phe

Leu

Asn

815

Leu

Leu

Glu

Leu

Glu

895

Thr

Thr

Met

Val

Thr

Thr

Ser

Ala

880

Gly

Ala

Tyr

Gly
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Hinh 1A

CAu tric va ai luc thu thé doi véi cac oligosacarit mannoza
cao va dugc phosphoryl hoa

-P -P

3 g

N-glycan mannoza ¢ao, khong ~ N-glycan quo-MGP: ~ N-glycan Bis-Mo6P:
dwoc phosphoryl héa: Ai Iye thép hon d6i véi CI-MPR At luc cao d6i véi CI-MPR
(Ky ~7000 nM) (Ku=2 nM)
Hinh 1B

Cau tric hda hoc ctia Mannoza 6-Phosphat

Mannoza 6-Phosphat (M6P)

phosphat (POy4) mannoza
OH OH
F[, A OH
~ , o
o7 0 3
OH O 1 "I'O H
OH



32921

(ued 2Y-dnSV)
yo1p gl 1eyd Suoyy o

I

(oKjerse-onyd
09y uedk[3-N)
_
SVYN2ID
|
IVNOID
.
uepy
7N\
uepy  Uep
/ ,
JVYNOIO OYNOID
\\..Tr/ \\.+I/
{le9) {e9)

d¢ yutg

(yow[ ¥ ‘ueS ‘ezouew iy opo) (A'A WONI “YIL] B[ “UET 2Y-J9IN)

yoIp g reyd Suoyy 9

i

(d9W enyo
SUQUY| 0B BZOURW 00 UBIA[S-N)
_
IVNOID
_
IYNJID
_
uepy
7\
uey  uepy
\ \\._.I/
uep uen)
\\.._.I/ S
_,mm_\m\_

-’

enb nd1y SuQyy

yorp e[ reyd Sugyy 9|l

I

(d9IN BnYd uBdAS-N)

‘

QVYN9ID
,

OVYN9ID
|

uep
7\
Uuepy Ueiy

ey - @

@—uen

vnb ngry Suoyy oonyy 1oyy yuvyy g

enb ndry
Buoyy| eA Bnb nYIy UvOA[S NYIY OBP 9UI 1Y) ov0 YoIp Suony As yues og

VT yutg

(caA

“queoy 09 ‘Buonx 09 ‘Wi “Y-d9nW)

oIp O

]

(d9N Bnyd uedk|3-N)

_

JYNOID
|

SYNQ2IO
|

Uep
VAN
Uey uep

/ _ _
uepy uepy — mu_w

@-ven

pnb na1y
201} Y21 SUONY NS

enb ndry

-55-



30021

Cau triac va mién lién két cua CIMPR

Mién lién két M6P
79

Mién lién két MGP
13

Mién lién két IGF-IT
10-13 _]

1
ll Oligosacarit
1 véi MGP

Ngoai bao

-

ANANE I ANANANAN

\Tu’ong bao J
N\k\\ OO\

‘Hinh 3A

Phoi tir; Ai luc va vi tri in vivo cha ba thu thé glycoprotein

Phéi tix Thy the Ailye Vit
(nmol)
Glycan duge bis-
phosphoryl hoa 2 ) )
CIMPR Tat ca céc té bao
Glycan duge mono- 7000
phosphoryl héa
Glycan mannoza cao Thy thé mannoza b in th}_rc bao
20 Té bao tua
an phire duge khi Thu thé P
Glycan phitc duoc kh Thu the 7C Té bao gan

sialyl hoa asialyoglycoprotein

Tai liéu tham khao: 2Tong et al 1989; bTay!or et al 1992; CSchwartz et af 1981
Hinh 3B
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Lumizyme
10000 |

8000
6000
4000

2000

Hoat tinh GAA (F460)

v o o e 2 o

O - )W OO
M6P [mM]

Hinh 4A

Myozyme
= 15000 -
S VP
) L 4
- | o=
3 10000 VE 3 =
S s
5 :
| 5000 | P 2 L
3 o
S i F1
= . : §0
.Y - Y
rhGAA tlﬂlién M6P; rhGAA chira M6P;
khong thé duoe hwéng  dwoe hudng dich vao
dich vao lysosom lysosom
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Chu triic vét truyén ATB200

¢ Tébaochi: DG44

¢ Vit truyén: pOptivec-110
O Vit truyén Invitrogen

0O Peptit tin hi¢u ty nhién,
gdm 952 axit amin

Ap lue sang loc: -HT, 500 nM
MTX

*

EMCV-IRES

Hinh 5
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Bién dang lién két CIMPR ctia Lumizyme so v6i bién dang lién két CIMPR
cia thGAA ATB-200

Hinh 6A
AT-B200
5000 -
— .
o) ] -
\g 4000 ] Eﬁ6
E— 3000 122% P -E 55 ey
< ; L E4 E
3 2000 ! P
S ! {3 &
S 1000 E 1 Eo =
§. ] i : - 1
S .: E
0 . v v L\ v J :0
thGAA thiéu M6P; thGAA chita M6P;

khong the duge hudng

Lumizyme

< 10000 - -
NS 1 78% 6
= 000 R . E5
3 ] : S
S 6000 : L4 E
T 4000 E S i {3 &
ES, 000 1 2
5 : 3 i P2 S
S 2000 ° l 2% __J i 1

0- -t 0

dich vao lysosom

duoc hudng dich vao

lysosom

Hinh 6B
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Hoat tinh GAA (F460)
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Su t01 vu hda san xuat doi voi ATB200
Phuwong an 1

5000
] 6
4000 I
z N 1E°
3000 3 5 B4 S
: | 1
2000 A i LE3 o
R i ] %e)
] { 1E2 =
. ]
] i 1
] ]
0 — w - J O
thGAA tl}iéu MG6P; rthGAA chua M6P;
khéng thé duge hudng duge hudng dich vao
dich vao lysosom lysosom

Hinh 7A

Phuong én 2

5000
4000 3 Q90

~ 3000

2000

G0 TO0 OO OO TN WO O JO0 0% U0 00 OO AN I WO O |

8%

~— +MG6P

1000 7

Hoat tinh GAA (F460)

o e s o e e e e o o e o

O =, NW e OO
M6P [mM]

0 Lﬂ__} \ > J
thGAA thiéu M6P; rhGAA chita M6P;
khéng thé dwoc hudng duoc hudng dich vao
dich vao lysosom lysosom

Hinh 7B
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Hoat tinh GAA
(nmol 4UM dugc giai phong/ml/gio)

32921

X4c dinh ai luc lién két CIMPR

-+~ ATB200
—u Alglucosidase Alfa

N (dh]
O O
MERERERENN]

e
O
IIIIIIIIII

o
\’o 3 ]
P o4

LRLEREL | LR R | T T T T

1 10 100 1000
rhGAA (nmol/L)

Hinh 10A

So sanh céc oligosacarit dugc bis-phosphoryl héa

// / L/ /loluc/os’;dlse/Alf . / {A\{B/Z&)///

AV

/ Glycan”1,7 (mol bts-glycan/ (mol bis-glycan/
//// / 7 mol protein) 1/ mol protein) /)
LSS LS LS
Bis-M6P 0,1 1,3
Hinh 10B

-63-



32921

Sy hip thu CIMPR & nguyén bao s¢i binh thudng

CRL2076
80 (Nguyén bao soi binh
thudng)

Hoat tinh GAA

(nmol/mg protein/gio)

-~ ATB200

0 50 100 150 200 250

GAA (nM)

Su hap thu CIMPR trong nguyén bao soi Pompe

- ATB200

PM25
50 (Nguyén bao soi Pompe)
40
30

20
10
0

Hoat tinh GAA
(nmol/mg protein/gid)

0 50 100 150 200 250

GAA (M)

_m Alglucosidase Alfa

Hinh 11A

—w Alglucosidase Alfa

Hinh 11B

So sanh Kuép tu & nguyén bao soi binh thudng va nguyén
bao sgi Pompe

4 ‘// 77
L LA v o

Dong té bao {7/ Khap thu (nM)

7777

¢ L L L 2

AT200

Lumizyme

Binh thuong 2

56

Pompe 3

57

Hinh 11C
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So sanh sy thanh thai glycogen boi thGAA ATB-200 va rhAGG Lumizyme trong
co tim, co b dau va co ba dau

Sy giam glycogen ¢ tim

Tim
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Lo ]
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Glycogen
(ug/mg protein)
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Huynh quang méau da cam sypro da
dugc chuén hoéa (%)

32921

Anh hudng clia nhiét d6 dén sy cudn gip ciia thGAA
ATB-200 trong su c6 mdt cua chat di kém AT2221

AT-B200 + AT2221

120 -
100 -

80 1 e — pH 7,4 (0 pH cua mau)

604 S P e pH 74 +10uM

40- —-—pH74 +30uM

—--—pH 7,4 + 100 uM
20 - pH 5,2 (@6 pH cua Lysozyme)
0 T l ' ‘ \
40 50 60 70 80
Nhiét do (°c)
Hinh 13A

Tom tit nhiét d6 ndng chay cia ATB200 véi lwong AT2221 ting dan

\\ Th:E T
&hm dém \\\\ Tr( C) cia ATB200
UL \\\\\\\ .y
pH 7.4 56,2
pH 7.4 +10 mM AT2221 61,6
pH 7,4 +30 mM AT2221 62.9
pH 7.4 + 100 mM AT2221 66,0
pH 5.2 67.3
Hinh 13B
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So sanh % giam glycogen & cac con chudt KO Gaa sau khi ding
Lumizyme hodic ATB200 (c6 hojc khong ¢6 miglusat)

Enzym 4 Chét di kém Co bén diu Co ba dau
Chi ¢6 Lumizyme
(20 mg/Kg) 14 14
Chi ¢6 ATB200
(20 mg/kg) & 62
ATB200 + Miglustat (AT2221) 94 73
(20 mg/kg) + (10 mg/kg)
Hinh 14

Sw thanh thii glycogen & co bén diu bi rhGAA ATB-200 va chit di

kém AT-2221
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AT2221 (mg/kg) | - - - 1 3 10
rhGAA ERT (20 mg/kg) | - |Algluc ATB200
Hinh 15
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