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Linh vie ky thuit duwge dé cip
Nguyén tac va phuong 4n cua sang ché ndi chung lién quan dén vigc san xudt protein

tai td hop, cu thé 1a enzym lysosom ma c6 ham lugng manoza-6-phosphat cao.

Tinh trang ky thuit cia sang ché

R&i loan du trit lysosom 13 nhém céc bénh di truyén lan nhidm sic thé thuong dic
trung boi sy tich iy clia cac glycosphingolipit té bao, glycogen, hodc mucopolysacarit
trong cac khoang ndi bao dugc goi 1a lysosom. Cac ca thé mic bénh nay mang cic gen
dot bién mi héa cho céc enzym ma c6 khiém khuyét trong viéc xtc téc cho su thiy
phéan cia mot hodc nhiéu chét trong sb cac chét nay, ma sau d6 tich Iy trong lysosom.
Vi du, bénh Pompe, con goi la bénh thiéu hut axit maltaza hoic bénh du trit glycogen
loai II, 14 mot trong mot vai roi loan du tri lysosom. Céc vi du khac vé rbi loan
lysosom bao gém bénh Gaucher, bénh GM1-gangliosidosis, bénh fucosidosis, bénh
mucopolysaccharidosis, bénh Hurler-Scheie, bénh Niemann-Pick A va B, va bénh
Fabry. Bénh Pompe cling dugc phan loai la bénh than kinh-co hodic bénh co chuyén
hoa.

U6c tinh bénh Pompe x4y ra ¢ khoang 1 trong 40.000 tré em dugc sinh ra, va gay ra
béi su dot bién & gen GAA, ma mi héa cho enzym a-glucosidaza lysosom
(EC:3.2.1.20), cling thuong duge goi 1a axit a-glucosidaza. Axit a-glucosidaza tham
gia vao su chuyén hoa glycogen, polysacarit mach nhanh ma la dang du tri chinh ctia
glucoza & dong vat, bing cach xuc tic cho sy thity phan glycogen thanh glucoza trong
lysosom. Vi céac ca thé méic bénh Pompe tao ra axit a-glucosidaza khiém khuyét, dot
bién ma bi bit hoat hodc c6 hoat tinh gidm, su phan hiy glycogen xay ra chdm hodc
khong x4y ra, va glycogen tich lily ¢ lysosom ctia cdc md khac nhau, cu thé 12 & co vén,
dan dén phd rong cia céc bidu hién 14m sang, bao gdm sur suy yéu co tién trién va sy .
suy ho hap. Cac mo ching han nhu co tim va co xuwong dic biét bi anh huong.

Bénh Pompe co thé khac nhidu & mc do thiéu hut enzym, do nghiém trong va do tudi

khéi phat, va hon 500 dot bién khéc nhau & gen GAA da dugc xdc dinh, nhiéu dot bién
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trong sb d6 gay ra cac tridu ching bénh ¢6 d6 nghiém trong khac nhau. Bénh nay duogc

phan loai thanh céc loai rong: khoi phat sém hodc khdi phat luc so sinh va khd&i phat
mudn. Su khéi phat bénh cang sém va hoat tinh enzym cang thap thuong c6 lién quan
dén didn bién 1am sang cang nghiém trong hon. Bénh Pompe so sinh la nghiém trong
nhét, do sy thiéu hut axit a-glucosidaza hoan toan hodc gan hoan toan, va xuét hién cac
triéu chiing bao gbém thiéu truong luc co nghiém trong, su suy yéu, gan va tim phinh to,
va bénh co tim. Ludi co thé tr& nén phinh to va 16i ra, va viéc nudt c6 thé tré nén kho
khan. Phan 16n tré em méc bénh tir vong vi céc bién chimg ho hép hoic bién chtng tim
truée hai tudi. Bénh Pompe khoi phat mudn c6 thé xudt hién & do tudi bat ky trén 12
thang va dac trung bdéi thiéu sy tham gia clia tim va su tién lugng ngén han t6t hon.
Céc triéu ching co lién quan dén rdi loan chirc ning co xwong tién trién, va bao gém
su suy yéu co tdng quat va sy hao kiét ciia cac co hd hip & than, chi dudi ving gin
than, va co hoanh. Mot s bénh nhan trudong thanh khong c6 céc triéu chiing hodc han
ché van dong chinh. Su tién luong thudong phu thudc vao pham vi tham gia cua co ho
hap. Hau hét cac d6i twong méc bénh Pompe cudi cung tién trién thanh suy nhuoc thé
chét cin phai st dung xe 1an va bd thong khi hd tro, thudng bi t& vong sém do suy hd
hép.

Céc lua chon didu tri gan day d6i v6i bénh Pompe bao gdm tri liéu thay thé enzym
(ERT) véi axit a-glucosidaza tai td hop & nguoi (thGAA). San phim rhGAA thong
thuong duogc biét voi cac tén goi 1a alglucosidaza alfa, Myozyme® hodc Lumizyme®,
tir Genzyme, Inc. ERT 1a sy diéu tri man tinh cin thiét sudt doi cia bénh nhan, va bao
gdm viéc ding enzym thay thé bang cach truyén trong tinh mach. Sau d6 enzym thay
thé duge van chuyén trong hé tuan hoan va di vao lysosom ¢ trong té bao, noi ma né
tac dong lam pha v glycogen tich Iy, bu dap cho hoat tinh bi thiéu hut ctia enzym dot
bién khiém khuyét ndi sinh, va do d6 lam thuyén giam cdc triéu chimg bénh. O doi
trong méc bénh Pompe khai phat luc so sinh, viée diu tri bang alglucosidaza alfa da
dugce chimg minh 13 1am cai thién dang ké kha ning sdng so véi cac d6i ching trong
lich st, va & bénh Pompe khoi phat mudn, alglucosidaza alfa da duoc chung minh 1a
¢6 thc dung c6 y nghia vé mjt théng ké, néu vira phai, 1én Thit Nghiém Di B 6 Phut

(6MWT) va dung tich sdng gang strc (FVC) so vdi gia dugc.
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Tuy nhién, da s6 cac dbi twong van n dinh hodc tiép tuc tré nén x4u di trong khi trai
qua viéc diéu tri bang alglucosidaza alfa. Ly do cho tic dung dudi mic td1 wu biéu
kién ctia ERT voi alglucosidaza alfa 12 khong rd rang, nhung co thé mot phan 1 do
ban chat tién trién ctia bénh 1y co tiém tang, hodc viéc hudng dich vao mo6 kém cia
ERT hién hanh. Vi dy, enzym duoc truyén vao khong 4n dinh & do pH trung tinh, bao
gém & d6 pH cua huyét tuong (do pH béng khoang 7,4), va c6 thé bi bat hoat khong
thé phuc hi trong hé tuan hoan. Ngoai ra, alglucosidaza alfa duoc truyén thé hién su
hép thu khéng di & cac co chinh c6 lién quan dén bénh, c6 thé 13 do su glycosyl hoa
khong théa dang bing cac gdc manoza-6-phosphat (M6P). Céc gbc nay lién két cac
thu thé manoza-6-phosphat khong phu thudc cation (CIMPR) & b& mat t& bao, cho
phép enzym di vao t€ bao va lysosom bén trong. Do dé, c6 thé cAn lidu luong enzym
cao dé diéu tri hiru hiéu sao cho lugng di ctia enzym c6 hoat tinh ¢co thé dén duoc
lysosom, lam cho viéc tri liu ton tién va ton thoi gian.

C6 bay vi tri glycosyl héa lién két N tiém nang trén thGAA. Vimdi vi trf glycosyl héa
12 khéc loai trong loai oligosacarit lién két N (N-glycan) c6 mat, thGAA bao gbdm hdn
hop phiic clia cac protein ¢6 N-glycan ¢6 di luc lién két khac nhau dbi véi thu thé M6P
va cac thu thé carbohydrat khac. thGAA ma c6 chira manoza N-glycan cao c6 mot
nhém M6P (mono-MG6P) lign két véi CIMPR véi 4i luc thap (~6.000 nM) trong khi
thGAA ma c6 chtra hai nhém M6P trén cung N-glycan (bis-M6P) lién két véi 4i luc
cao (~2 nM). Céc cAu trac dai dién d6i véi glycan mono-M6P, va bis-M6P khong dugc
phosphoryl hoa dugc thé hién trén Hinh 1A. Nhoém manoza-6-P duge thé hién trén
Hinh 1B. Ngay bén trong lysosom, thGAA ¢o thé 1am thoai hoa glycogen tich liiy
bang enzym. Tuy nhién, ThGAA thong thuong c6 tong mirc thip cua glycan mang
M6P va bis-M6P va, do d6, hudéng dich vao té bao co kém dan dén viéc chuyén
rthGAA vao lysosom kém. Viéc nhim dich thubc hitu ich cia thGAA dugc thé hién
trén Hinh 2A. Phan 16n phan tir thGAA trong cac san pham thong thuong nay khong
c6 N-glycan di phosphoryl hoa, do d6 thiéu 4i lyc dbi v6i CIMPR. Glycan manoza cao
khong dugc phosphoryl hoa cling ¢o thé dugc thanh thai bing thu thé manoza ma dan
dén su thanh thai khong hitu ich ctia ERT (Hinh 2B).

Cac loai khéc cua N-glycan, carbohydrat phtrc hop, ma c6 chira galactoza va axit sialic,

cling c¢6 mit trén thGAA. Vi N-glycan phirc hop khong dugc phosphoryl hoa nén
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chang khong c6 ai luc ddi véi CIMPR. Tuy nhién, N-glycan kiéu phirc hop véi cac

géc galactoza dugc boc 10 c6 ai luc tur trung binh dén cao dbi v6i thu thé
asialoglycoprotein trén té bao gan ma dan dén sy thanh thai khong hitu ich nhanh cua
rthGAA (Hinh 2B).

Cac quy trinh san xuit hién nay duogc dung dé tao ra thGAA thong thuong, nhu
Myozyme®, Lumizyme® hodc alglucosidaza alfa, khong lam tang dang ké ham luong
ctia M6P hodc bis-M6P boi vi viée xir Iy carbohydrat té bao von phtrc tap va cyuc kho
thao tac. Theo d6, van c¢6 nhu cAu ddi véi viec cai tién hon nira cho liéu phéap chira
bénh thay thé enzym dé diéu tri bénh Pompe, nhu céc quy trinh san xudt, bit gift va
tinh ché ddi v6i rhGAA.

Tuong tu, cac protein tai t6 hop khac ma nham dich lysosom, nhu cac enzym lysosom
khac, cling lién két CIMPR. Tuy nhién, cdc quy trinh san xudt hién nay thuong tao ra
céc protein tai td hop thong thuong khac ma nhidm dich lysosom khong tao ra protein
t4i tb hop v6i ham lugng M6P hodc bis-M6P cao. Theo do, ciing van c6 nhu cau d6i
v6i céac cai tién nita trong cac quy trinh san xudt, bt giit va tinh ché dbi vai cac protein

tai t hop khéc.

Ban chét k§ thuat cia sing ché

Mot khia canh cua sang ché @ cap dén phuong phép san xuét protein lysosom tai t6
hop cua nguoi. Theo nhiéu phwong 4n khac nhau cla khia canh nay, phuong phap bao
gdm nudi cdy té bao chu trong 10 phan ng sinh hoc ma tiét ra protein lysosom téi td
hop cta ngudi, loai bo moi truong khoi 16 phan ng, loc moi trudong dé tao ra phan loc,
nap phan loc 1én ¢t sdc ky trao dbi anion (AEX) dé bét giit protein lysosom va rira
giai san phim protein thi nhét tir cot AEX.

Theo mot hodc nhiéu phuong &n, protein lysosom tai td hop clia ngudi la o-
glucosidaza tai td hop cta ngudi (thGAA). Theo mot hodc nhiéu phuong 4n, thGAA
chtra trinh ty axit amin co it nhét 12 95% tuong dong véi SEQ ID NO: 2.

Theo mdt hodc nhiéu phuong an, phuong phap con bao gbdbm Viéc nap san pham
protein thﬁ nhét 1én cot sdc ky, va ria giai san pham protein tht hai tir cot. Theo mot

) phuong an, cdt 1a cot sic ky ai luc ¢b dinh ion kim loai (IMAC)



52101

5/125

5

Theo mot hodc nhiéu phwong an, phwong phap con bao gdm viéc nap san phim
protein thir hai lén c0t sdc ky, va rira giai san phim protein thir ba tir cft sic ky. Theo
mdt s6 phuong an, cot sic ky thtr ba dugc chon tir cOt sdc ky trao dbi cation (CEX) va
cot sic ky loai kich thude (SEC).

Theo mdt hodc nhiéu phuong an, viéc loc moi truong duogc chon tir loc dong chay tiép
tuyén xoay chiéu (ATF) va loc dong chay tiép tuyén (TFF).

Theo mot hodc nhiéu phuong 4n, phuong phap con bao gébm lam bat hoat virut trong
mdt hodc nhiéu trong s6 san phim protein thi nhit, san pham protein thir hai va san
phim protein thi ba.

Theo mot hodc nhiéu phuong an, phuong phép con bao gbm viéc loc san pham protein
thr hai hoac san phém protein thir ba dé tao ra san phém loc va nap dﬁy lo v6i san
phim da loc. Theo mot hodc nhiéu phwong 4n, phuong phap con bao gbm viéc dong
kho san phdm da loc.

Theo mot hodc nhiéu phuong 4n, té bao chu bao gdm té bao tring chujt ddéng Trung
Qudc (CHO). Theo mdt s phuong éan, t& bao chu bao gébm dong té bao CHO GA-
ATB-200 hodic ATB-200-X5-14 hotic dong té bao cdy chuyén cia ching.

Theo mot hodc nhiéu phwong 4n, (i) it nhit 90% cua san phim protein thir nhét hoic
san pham protein thir hai hodc sén pham protein thu ba lién két v6i thu thé manoza-6-
phosphat khong phu thudc cation (CIMPR) hodc (ii) it nhét 90% cua san phém protein
thir nhit hodc san phim protein thir hai hodc san phim protein thir ba chira N-glycan
mang mono-manoza-6-phosphat (mono-M6P) hogc bis-manoza-6-phosphat (bis-M6P).
Theo mot hodc nhidu phuong 4n, protein lysosom tai t6 hop ctia nguoi 1a thGAA chtra
bay vi tri N-glycosyl hoa tiém nang, it nhit 50% phan tir cua thGAA chira don vi N-
glycan mang hai gbc manoza-6-phosphat tai vi tri tha nhit, it nhit 30% phén tir cla
thGAA chia don vi N-glycan mang mot gbc manoza-6-phosphat tai vi tri thir hai, it
nhit 30% phan tir cua thGAA chira don vi N-glycan mang hai gbc manoza-6-phosphat
tai vi tri thir tu, va it nhét 20% phan t cia thGAA chta don vi N-glycan mang mdt
gdc manoza-6-phosphat tai vi tri thur tu.

Khia canh khac cua sang ché dé cap dén san pham protein tai td hop duge séan xXuét

bing bét ky trong sb cac phuong phap dugc mo ta ¢ day.
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Khia canh khéac cla sang ché dé cap dén duoc pham chira san pham protein tai td hop

va chit mang dugc dung.

Khia canh khac nita cta sang ché dé cap dén phuong phap dé didu tri rdi loan dy trit
lysosom, phuong phéap bao gbm viéc dung dugc pham cho bénh nhan can ching.

Theo mot hodc nhiéu phuong an, rdi loan du trit lysosom 12 bénh Pompe va protein tai
t6 hop 1a thGAA. Theo mdt hoac nhidu phuong 4n, bénh nhén dugc dung dong thoi
chét di kém duge ly d6i voi a-glucosidaza trong vong 4 gio dung dugc phim chira san
phim rhGAA. Theo mot s6 phuong an, chit di kém duoc ly dugc chon tir 1-
deoxynojirimyxin va N-butyl-deoxynojirimyxin. Theo mot sb phuong an, chét di kém
dugc ly duoc didu ché ddng th &i v6i san phim thGAA.

[Cac phuong 4n khac nhau dugc néu dudi day. CAn hiéu rang cac phuong an duoc liét
ké dudi day co thé dugc két hop khong chi nhu néu dudi day, ma con theo cac két hop

thich hop bét ky khéc theo pham vi cia sang ché.

M6 ta vén tit cac hinh vé

Cac diu hiéu khac cua sang ché trd nén 1 rang tir phin mo ta bang vin ban viét dudi
day va cac hinh kém theo, trong do:

Hinh 1A thé hién glycan manoza cao khong dugc phosphoryl hoa, glycan mono-M6P,
va glycan bis-M6P.

Hinh 1B thé hién c4u tric hoa hoc clia nhom M6P.

Hinh 2A md ta sy huéng dich hitu ich cia rhGAA thong qua glycan mang M6P dén
mo dich (vi du md co cua dbi twong mic bénh Pompe).

Hinh 2B mo ta su thanh thai thudc khong hiru ich dén mo khong phai la dich (vi du-
gan va lach) hodc bang c4ch lién két glycan khong ¢6 M6P v6i md khong phai 1a dich.
Hinh 3A minh hoa bing db thi thu thé CIMPR (con goi 1a thu thé IGF2) va céc mién
cua thy thé nay.

Hinh 3B 14 bang thé hién 4i lyc lién két (nmolar) cla glycan mang bis- va mono-M6P
ddi voi CIMPR, 4i luc lién két cna glycan kiéu manoza cao voi thu thé manoza, va ai
luc lién két cia glycan phirc duoc khir sialyl hoa d6i v6i thu thé asialyoglycoprotein.

RhGAA c6 glycan mang M6P va bis-M6P ¢4 thé lién két hiru ich v6i CIMPR trén co.
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Cac Hinh 4A va 4B, twong tmg, 1a cdc bidu dd thé hién cc két qua cla sic ky 4i luc

CIMPR ciia Lumizyme® va Myozyme®. Cac duong nét dirt dung dé chi gradien rira
giai M6P. Viéc rira gidi bang M6P hodn ddi phan tir GAA duoc lién két thong qua
glycan ¢6 chira M6P thanh CIMPR. Nhu duge thé hién trén Hinh 2A, 78% hoat tinh
GAA trong Lumizyme® duoc ria giai truéce khi bd sung M6P. Hinh 2B cho thdy rang
73% hoat tinh GAA Myozyme® dugc rira giai trudce khi bd sung M6P. Chi 22% hodc
27% rhGAA lan luot trong Lumizyme® hodc Myozyme® dugc rira giai bang M6P.
Céc hinh v& nay cho thdy riang hiu hét thGAA trong hai san phim rhGAA thong
thuong thiéu glycan c6 M6P can dé huéng dich CIMPR & m6 co dich.

Hinh 5 thé hién cu tric ADN dé bién nap vao cac t& bao CHO c6 ADN ma hoda cho
thGAA. Céc té bao CHO dugc bién nap bing cAu tric ADN ma héa cho thGAA.

Hinh 6 13 12 so dd dai cuong cua quy trinh vi du d8 san xut, bat gift va tinh ché
protein lysosom tai t6 hop.

Cac Hinh 7A va 7B, tuong Ung, la cac bidu @b thé hién cac két qua cua sdc ky 4i luc
CIMPR ctia Myozyme® va thGAA ATB200. Nhu thdy ro rang tir Hinh 7B, khoang
70% thGAA trong thGAA ATB200 c6 chira M6P.

Hinh 8 12 bidu dd thé hién cac két qua clia sic ky 4i luc CIMPR cia thGAA ATB200
bi bt giit va khong bi bét giit trén cot trao dbi anion (AEX).

Hinh 9 12 biéu dd thé hién c4c bién dang rira giai Polywax clia Lumizyme® va thGAA
ATB200.

Hinh 10 12 bang thé hién tém t4t cac cAu tric N-glycan ctia Lumizyme® so v6i ba ché
phém khac nhau cua thGAA ATB200, duoc ky hiéu 12 BP-thGAA, ATB200-1 va
ATB200-2. |

Céc Hinh 11A-11H thé hién két qué cia phan tich su N-glycosyl héa ddc higu vi tri
cuarhGAA ATB200.

Hinh 12A 12 bidu db so sanh & luc lien két CIMPR ctia hGAA ATB200 (dudng bén
trai) vai ai luc lién két CIMPR ctia Lumizyme® (dudng bén phai).

Hinh 12B 12 bang so sanh ham lwgng Bis-M6P ctia Lumizyme® va thGAA ATB200.
Hinh 13A 13 biéu dd so sanh hoat tinh hGAA ATB200 (dudng bén trai) véi hoat tinh
thGAA Lumizyme® (dudng bén phai) bén trong nguyén bao soi binh thudng & cac
ndng 4o GAA khéc nhau.
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Hinh 13B 1a bang so sanh hoat tinh thGAA ATB200 (dudng bén trai) véi hoat tinh

thGAA Lumizyme® (dudng bén phai) bén trong nguyén bao s¢i tu dbi tugng mic
Bénh Pompe & cac néng do GAA khéc nhau.

Hinh 13C 1 bang so sdnh Knp mu ctia nguyén bao soi tir ddi twong binh thudng va a6i
tuong méc Bénh Pompe.

Hinh 14A 1a biéu dd thé hién lugng glycogen so voi liéu luong axit a-glucosidaza tai
t hop trong co tim chudt sau khi tiép xtic voi chét dan thudc (d6i ching am), véi 20
mg/ml alglucosidaza alfa (Lumizyme®), hodc v6i 5, 10 hodc 20 mg/kg ATB200.

Hinh 14B 13 biéu dd thé hién luong glycogen so v6i lidu luong axit a-glucosidaza tai
td hop trong co tr dau dui chudt sau khi tiép xic voi chit din thudc (d6i chimg am),
véi 20 mg/ml alglucosidaza alfa (Lumizyme®), hodc vdi 5, 10 hodc 20 mg/kg
ATB200.

Hinh 14C 13 biéu dd thé hién luong glycogen so V6i lidu luong axit o-glucosidaza tai
td hop trong co tam dAu dui & chudt sau khi tiép xuc voi chit din thubc (dbi chimg
4m), voi 20 mg/ml alglucosidaza alfa (Lumizyme®), hodc véi 5, 10 hodc 20 mg/kg
ATB200.

Hinh 15 1a bang thé hién ring sy két hop cia thGAA ATB200 va chéit di kém
miglustat tao ra su thanh thai glycogen t6t hon dang ké & chudt bi bat hoat GAA so véi
didu tri bang Lumizyme® hodc rhGAA ATB200 khong cé chét di kém miglustat.

Hinh 16 1a ddy anh chup hién vi cta co tim, co hoanh va co dép tir chuot kiéu dai va
chudt da bi l[am bAt hoat Gaa dugc diéu tri béng chit dan thudc, alglucosidaza alfa va
ATB200 v6i su ¢6 mit va khong c6 mat cia miglustat, thé hién ham lugng cua protein
mang lién két lysosom (LAMP-1).

Hinh 17 1a ddy anh chup hién vi cia co tim va co dép tir chudt kiéu dai va chudt da bi
1am bét hoat Gaa dugc diéu tri bé‘mg chét dan thudc, alglucosidaza alfa va ATB200 véi
su ¢ mat va khong co mat cuia miglustat, thé hién ham lugng glycogen b?mg cach
nhuém mau bang axit periodic — chét phan tng Schiff (PAS).

Hinh 18 1a day anh chup hién vi (1000x) cta co t dAu dui tir chudt kiéu dai va chudt
da bi lam bit hoat Gaa dugc didu tri bang chit din thudc, alglucosidaza alfa va
ATB200 véi sy c6 mat va khong c6 mat ctia miglustat, dugc nhudm mau bﬁmg xanh

metylen dé thé hién khong bao (dugc chi bang mfii tén).
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Hinh 19 1a ddy anh chup hién vi (40x) ctia co tlr dAu dui tir chuot kidu dai va chudt da
bi [am bit hoat Gaa dugc diéu tri béng chét din thudc, alglucosidaza alfa va ATB200
v6i su ¢6 mit va khong c6 mat cua miglustat, thé hién ham lugng cta céc chi thi tu
tiéu thé lién hop protein lién két vi 6ng 1A/ 1B-chudi nhe 3 phosphatidyletanolamin
(LC3A 1I) va p62, chit van chuyén glucoza phu thudc insulin GLUT4 va chit van
chuyén glucoza khong phu thude insulin GLUTT.

Cic Hinh 20A va 20B, twong Ging, 1a cc biéu dd thé hién két qua ciia sac ky ai luc
CIMPR cta enzym o-galactosidaza A tai td hop (tha-Gal A) truge va sau khi bt giit
va tinh ché trén cot trao ddi anion (AEX).

Céc Hinh 21A va 21B 1a cac bidu db thé hién dit ligu co ban tay ddy va luc nidm gitt
d6i v6i chuot kiéu dai va chudt da bi lam bt hoat Gaa dugc dieu tri bing chat dan
thubc, alglucosidaza alfa va ATB200 véi sy c6 mit ciia miglustat.

Cac Hinh 22A-22G la cac biéu dd thé hién cac murc glycogen trong co tr dau dui, co
tam ddu dui va té bao tim tir chudt kiéu dai va chudt da bi lam bit hoat Gaa dugc didu
tri bang chét dan thudc, alglucosidaza alfa va ATB200 vGi su ¢6 mat va khong co mat
cta miglustat.

Hinh 23 1a ddy anh chup hién vi (100x va 200x) ctia cac sgi co cia co rong ngoai (VL)
tir chuot kiéu dai va chudt da bi lam bit hoat Gaa dugc didu tri bang ta dugc long,
alglucosidaza alfa va ATB200 trong sy ¢6 mit va khong c¢6 mit cua miglustat, thé hién
tin hiéu dystrophin.

Hinh 24 thé hién md hinh nghién c@ru cia nghién ctru nhan mo, trinh tw c¢b dinh, lidu
tang dan, lan diu tién & nguoi, pha 1/2 dé danh gia tinh an toan, kha nang chiu thubc,
PK, PD, va hiéu qua cta viéc truyén trong tinh mach ATB200 dugc dung déng thoi
v6i miglustat dung qua dudng miéng 6 nguoi 1on méc bénh Pompe.

Cac Hinh 25A-25B 14 céc biéu do thé hién cac bién dang ndng do-thoi gian ctia tong
s§ protein GAA trong huyét twong & cac d6i teong 12 nguoi sau khi dung 1iéu lugng 5,
10 hoac 20 mg/kg ATB200, 20 mg/kg ATB200 va 130 mg miglustat, hodc 20 mg/kg
ATB200 va 260 mg miglustat. |
Hinh 25C 12 biéu dd thé hién AUC clia tong s6 protein GAA trong huyét twong & cac
dbi teong 1a ngudi 20 mg/kg ATB200, 20 mg/kg ATB200 va 130 mg miglustat, hodc
20 mg/kg ATB200 va 260 mg miglustat.
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Hinh 25D 1a biéu dd thé hién cac bién dang ndng do-thoi gian cla tdng sd protein

GAA trong huyét tuong & hai dbi tuong 1a ngudi sau khi dung liéu luong 20 mg/kg
ATB200 va 260 mg miglustat.

Hinh 26 12 bidu @b thé hién cac bién dang nbng do-thdi gian ctia miglustat trong huyét
tuong & cac dbi tuong 1a nguoi sau khi dung lidu luong 130 mg hodc 260 mg of
miglustat.

Céc Hinh 27A-27D 1a cac biéu dd thé hién thay dbi vé murc alanin aminotransferaza
(ALT), aspartat aminotransferaza (AST), creatin phosphokinaza (CPK) va hexoza
tetrasacarit (Hex4) & cac bénh nhén la ngudi sau khi dung liéu lugng tang dan cua
ATB200 (5, 10 va 20 mg/kg) sau do dung phdi hop ATB200 (20 mg/kg) va miglustat
(130 va 260 mg).

M ta chi tiét sang ché

Trude khi md ta mot vai phuong an vi du cla sang ché, cin hiéu ring sang ché khong
bi giGi han & cic chi tiét ctia cAu tric hodc cac budce cua quy trinh dugc dé cap trong
phan mo ta sau day. Sang ché c6 kha ning 1a cac phuong an khac va duge thuc hanh
hoic thuc hién theo nhiéu cach khac nhau.

Mic di vién dan cu thé dén GAA, chuyén gia trong linh vuc s& hiéu ring cdc phuong
phap dugc md ta & diy co thé duoc st dung d8 san xudt, bat gift va tinh ché céac protein
tai t hop khac ma nham dich lysosom, bao gdm nhung khong gi6i han & enzym
lysosom a-galactosidaza A.

Cé4c khia canh khac nhau cua sang ché d& cap dén phuong phap moi @& san xudt, bit
gilt va tinh ché protein lysosom tai td hop clia ngudi, nhu axit a-glucosidaza tai td hop
cia ngudi (thGAA). Céc khia canh khac cua sang ché @ cap dén protein tai td hop
duoc tao ra boi cac quy trinh duge mo ta & day, cling nhu dugc phim, phuong phap

diéu tri, va stir dung protein tai td hop nay.

Dinh nghia
Cac thuét ngit ding trong ban md ta nay thuong c6 nghia thong thuong trong linh vuec,
trong ngit canh cua sang ché nay va trong ngit canh cu thé st dung mdi thuét ngit nay.

Céc thuat ngir nhét dinh duoc thao ludn duéi déy, hodc & noi nao dé trong ban mo ta,
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d8 cung cip chi dan bd sung cho ngudi thyc hanh trong viéc mo ta hop phin va

phuong phép theo sang ché va 1am thé nao dé tao ra va st dung ching.

Trong ban mo ta sang ché nay, trr khi ng canh yéu ciu nghia khac do ngbn ngit dién

dat hodc ngu y can thiét, tir "c6 chira", hodc cac dang cai bién chang han nhu "chra"
. v M 0

hoic "dang chira" dugc st dung theo nghia bao ham tirc 13 dé chi rd su c6 mit cac dau

hiéu duoc néu nhung khong loai trir sy c6 mat hoic su bo sung cta cac dau hig¢u khac

trong cac phuong an khac nhau cla sang ché.

Nhu duoc st dung & ddy, thuat ngir "protein lysosom” dé cap dén protein bat ky ma

nhim dich lysosom, nhu enzym lysosom. Céc vi du cua enzym lysosom va bénh li€n

quan dugc dé xuit trong Bang 1 dudi day:

Bang |
Enzym lysosom Bénh
Axit a-glucosidaza Bénh Pompe
o-galactosidaza A Bénh Fabry
Axit B-glucosidaza Bénh Gaucher
a-L-iduronidaza Bénh Hurler-Scheie
Iduronat sulfataza Bénh Hunter

Bénh GM1-gangliosidosis; Bénh

B-galactosidaza Morquio B

B-glucuronidaza Bénh Sly (MPS VI)
a-fucosidaza Bénh Fucosidosis

Axit sphingomyelinaza Bénh Niemann-Pick A va B
B-hexosaminidaza A Bénh Tay Sachs
B-hexosaminidaza B Bénh Sandhoff
B-galactocerebrosidaza Bénh Krabbe

Axit ceramidaza Bénh Farber

Heparan-N-sulfataza

Bénh Sanfilippo A (MPS Illa)

a-N-axetyl-glucosaminidaza

Bénh Sanfilippo B (MPS IIIb)

o-glucosaminit N-axetyltransferaza

Bénh Sanfilippo C (MPS Illc)

N-axetylglucosamin-6-sulfat sulfataza

Bénh Sanfilippo D (MPS 1I1d)
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N-axetylgalactosamin-6-sulfat sulfataza 1]éénh Morquio A (MPS Ivb)
Arylsulfataza A Loan dudng chit tring nhuoc sic
Arylsulfataza B Bénh Maroteaux-Lamy (MPS VI)
Axit lipaza Bénh s6i dién

axit a-mannosidaza Bénh a-mannosidosis

axit f-mannosidaza Bénh B-mannosidosis
a-N-axetyl-neuraminidaza Bénh Sialidosis
o-N-axetylgalactosaminidaza Bénh Schindler-Kanzaki
N-aspartyl-B-glucosaminidaza Bénh Aspartylglucosaminuria

Nhu duge st dung & déy, thudt ngit "bénh Pompe," con dugc goi 1a bénh thiéu hut axit
maltaza, bénh duy trit glycogen loai II (GSDII), va glycogenosis loai II, dé chi ri loan
du trit lysosom di truyén dic trung boi su dot bién & gen GAA, ma ma hoa cho enzym
axit a-glucosidaza & ngudi. Thudt nglr nay bao gdm nhung khong chi gi6i han ¢ cac
dang khéi phat sém va khéi phat mudn, bao gdm nhung khong gi6i han & bénh Pompe
khoi phat Itc so sinh, lac thiéu nién va lic trudng thanh.

Nhu duge st dung trong ban md ta nay, thudt ngit "axit a-glucosidaza" nhim dé chi
enzym lysosom ma thiy phan lién két 0-1,4 giita cac don vi D-glucoza cta glycogen,
maltoza, va isomaltoza. Cac tén thay thé bao gobm nhung khong chi giéi han ¢ o-
glucosidaza  (EC:3.2.1.20); glucoamylaza;  1,4-a-D-glucan glucohydrolaza;
amyloglucosidaza; gamma-amylaza va exo-1,4-a-glucosidaza & lysosom. Axit a-
glucosidaza ngudi dugc méa hoa boi gen GAA (Trung Tam Thong Tin Coéng Nghé
Sinh Hoc Quéc Gia (National Centre for Biotechnology Information - NCBI) ID Gen
2548), ma da duge lap ban dd vao nhanh dai cua nhiém sic thé 17 (vi tri 17q25.2-
q25.3). Hién nay da x4c dinh dugc hon 500 dot bién & gen GAA ngudi, nhidu dot bién
trong sd d6 c6 lién quan dén bénh Pompe. Céac dot bién din dén su cudn gép sai hodc
xr Iy nhdm ctia enzym axit a-glucosidaza bao gdm T1064C (Leu355Pro) va C2104T
(Arg702Cys). Ngoai ra, dot bién GAA ma anh hudng dén su truong thanh va sy xir ly
cla enzym bao gbm Leud05Pro va Met519Thr. Hexapeptit dugc bao toan WIDMNE &

céc gde axit amin tir 516 dén 521 cAn thiét cho hoat tinh ctia protein axit a-glucosidaza.
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Nhu duge st dung ¢ day, chit viét tit "GAA" nhim dé chi enzym axit a-glucosidaza,

trong khi chiv viét tit in nghiéng "GAA" nhim d& chi gen & ngudi ma hoa cho enzym
axit a-glucosidaza & nguoi Chit viét tit in nghiéng "Gaa" nhdm dé chi gen khong &
ngudi mi hoa cho enzym axit o-glucosidaza khong phai cua ngudi, bao gdm nhung
khong giGi han ¢ gen ¢ chudt hodc chudt nhit, va chit viét tit "Gaa" nham dé chi
enzym axit o-glucosidaza khong phai ctia nguoi. Do do, chit viét tit "rhGAA" nhim dé
chi enzym axit a-glucosidaza téai t6 hop o ngudi.

Nhu duge st dung trong ban md ta nay, thut ngit "alglucosidaza alfa" nhim dé chi v
axit a-glucosidaza tai t6 hop & ngudi dwoc ky hiéu la [199-arginin,223-histidin]prepro-
a-glucosidaza (& nguoi); S Pang Ky Tém Tét Hoa Chat 420794-05-0. Alglucosidaza
alfa duoc chép thuan dé dua ra thi truong & Hoa Ky béi Genzyme, ké tir thang mot
nam 2016, dudi dang cac san phim Lumizyme® va Myozyme®.

Nhu duge st dung trong ban md ta nay, thut ngit "ATB200" nhdm dé chi axit a-
glucosidaza tai td hop & nguoi dugc md ta trong don sang ché ddng ton tai
PCT/US2015/053252, phén boc 10 cua ching dugce vién dan trong ban mo ta nay dé
tham khao.

Nhu duge st dung trong ban md ta nay, thudt ngir "glycan” nhim dé chi chudi
polysacarit lién két cong hoa tri véi gbc axit amin trén protein hodc polypeptit. Nhu
duoc st dung trong ban md ta nay, thuat ngit "N-glycan" hodc "glycan dugc li€n Kkét
N" nhim dé chi chudi polysacarit ghn vao gbc axit amin trén protein hodc polypeptit
thong qua lién két cong héa tri v4i nguyén tir nito cua gbc axit amin ndy. Vi du, N-
glycan c6 thé duoc lién két cong hoéa tri v6i nguyén tir nito chudi bén ctia gbc
asparagin. Glycan c6 thé ¢6 chira mot hodc mot vai don vi monosacarit, va cac don vi
monosacarit ¢6 thé duoc lién két cong hoéa tri dé tao chudi mach thing hoic chudi
mach nhénh. Theo it nht mot phuong an, cac don vi N-glycan gan vao ATB200 ¢6
thé chtra mot hoic nhiéu don vi monosacarit ma mdi don vi monosacarit nay dugc
chon doc 1ap tir N-axetylglucosamin, manoza, galactoza hogc axit sialic. Co thé xac |
dinh céac don vi N-glycan trén protein bang k¥ thuat phén tich thich hop bét ky, ching
han nhu do phd khdi. Theo mot s6 phuong 4n, cac don vi N-glycan ¢ thé dugc xéc
dinh bing do phd khéi ndi tiép shc ky 1ong ghép (LC-MS/MS) bang cich sir dung thiét
bi chéng han nhu Khéi Phd K& Thermo Scientific Orbitrap Velos Pro™, Khdi Phd Ké
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Thermo Scientific Orbitrap Fusion Lumos Tribid™ hozc Khoi Phé Ké Waters Xevo®

G2-XS QTof.
Nhu duge sit dung trong ban md ta nay, thudt ngir "N-glycan manoza cao" nhim dé
chi N-glycan c6 tir mot dén sau don vi manoza hodc nhidu hon. Theo it nhit mét
phuong an, don vi N-glycan manoza cao co thé ¢6 chtra chudi bis(N-axetylglucosamin)
lién két v6i gdc asparagin va con lién két voi chudi polymanoza phan nhanh. Nhu
dugc str dung thay thé 13n nhau trong ban mo ta nay, thuat nglt "M6P" hodc "manoza-
6-phosphat" nhim dé chi don vi manoza duoc phosphoryl hoa tai vi tri 6; tirc 1a ¢
nhém phosphat lién két v4i nhom hydroxyl tai vi tri 6. Theo it nhét mdt phuong 4n,
mdt hodc nhiéu don vi manoza ciia mot hodc nhiéu don vi N-glycan dugc phosphoryl
hoa tai vi tri 6 dé tao ra don vi manoza-6-phosphat. Theo it nhéit mot phuong én, thut
ngit "M6P" hodc "manoza-6-phosphat" dé cép dén ca manoza phosphodieste c6 N-
axetylglucosamin (GlcNAc) lam "mi" trén nhém phosphat, cling nhu 1a don vi
manoza ¢6 nhom phosphat 10 ra ma thiéu mii GIcNAc. Theo it nhit mdt phuong 4n,
céc N-glycan ciia protein ¢6 thé c6 nhiéu nhém M6P, véi it nhat mot nhom M6P ¢6
mii GIeNAc va it nhit mot nhém M6P khac thiéu mii GleNAc.
Nhu dugc st dung trong ban md ta ndy, thuét ngir "N-glycan phirc hop" nhim dé chi
N-glycan c6 chura mdt hodc nhiéu don vi galactoza va/hodc don vi axit sialic. Theo it
nhét mét phuong 4n, N-glycan phtrc hop ¢ thé 1a N-glycan manoza cao trong d6 mot
hodc nhiéu don vi manoza con lién két v6i mot hodc nhidu don vi monosacarit ma mbi
don vi monosacarit dugc chon doc 1ap tir N-axetylglucosamin, galactoza va axit sialic.
Nhu duoc st dung ¢ day, hop chit miglustat, con goi la N-butyl-1-deoxynojirimyxin
NB-DNJ hoac (2R,3R,4R.5 S)-1-butyl-2-(hydroxymetyl)piperidin-3,4,5-triol, 1a hop
chét c6 cong thirc héa hoc sau day:
OH
HO N
HO
OH
Mot ché phdm ctia miglustat duge tiép thi trén thi truong voi tén thuong mai 1a

Zavesca® dudi dang don tri liéu dbi voi bénh Gaucher loai 1.
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Nhu duoc thao ludn dudi day, cling co thé st dung cac mudi dugc dung cia miglustat

trong sang ché nay. Khi s dung mubi cta miglustat, lidu lugng mubi s& duge didu
chinh sao cho liéu luong miglustat dugc bénh nhan tiép nhan tuong duong véi luong
ma da duoc tiép nhan c6 bazo khong chira miglustat duoc sir dung.

Nhu dugce st dung & ddy, hop chat duvoglustat, con goi 12 1-deoxynojirimyxin hodc
DNIJ hodc (2R,3R,4R,5S)-2-(hydroxymetyl)piperidin-3,4,5-tri01, 1a hop chét ¢ cong
thirc héa hoc sau day:

OH

ZT

HO
HO

OH

Khi str dung mubi cta duvoglustat duoc st dung, lidu luong mudi s& dugc diéu chinh
sao cho lidu luong duvoglustat dugc bénh nhan tiép nhan tuong dwong véi luong ma
da duge tiép nhan c6 bazo khong chtra duvoglustat dugc st dung.
Nhu duoc st dung & day, thuat ngir "chit di kém dugc 1y" hodc do6i khi don gian la
thuat ngft "chit di kem" nhim dé chi phan t& ma lién két dic hiéu véi protein lysosom
va ¢6 mdt hodc nhiéu tac dung trong sb cac tac dung sau day:

tang cuong su tao thanh cAu hinh phan tir 4n dinh cua protein;

tang cuong su sy di chuyén dung cua protein tir mang lu6i noi chét dén vi tri khac

trong t& bao, tot hon 14 vi tri té bao tu nhién, dé ngan ngira sy phan huy protein két

hop trén mang ludi ndi chat;

ngin ngura su két tu cua protein khong 4n dinh v& mit cAu hinh hodc protein bi cudn

gap sai;

khoi phuc va/hodc ting cuong it nhét mot phﬁn chirc ndng kiéu dai, do 6n dinh,

va/hodc hoat tinh ctia protein; va/hodc

ci thién kiéu hinh hodc chirc ning cta té bao chura protein.
Do d6, chit di kém c6 dugce tinh dbi vé6i axit a-glucosidaza la phan tr ma lién Kkét voi -
axit a-glucosidaza, din dén viéc cuon gap, viée van chuyén, su khong két tu, va hoat
tinh pht hop cua axit a-glucosidaza. Nhu duge sir dung trong ban mo ta nay, thuit ngix

nay bao gdm nhung khong chi giéi han & chét di kém dic hiéu vi tri c6 hoat tinh
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(ASSC) ma lién két & vi tri hoat tinh cta enzym, chét tic ché hodc chét dbi khang, va

chét chit van. Theo it nhit mot phuong an, chét di kém c6 dugc tinh ¢6 thé 1a cht i
ché hoidc chét dbi khang cua axit a-glucosidaza. Nhu dugc st dung trong ban mo ta
nay, thuat ngit "chit déi khang" nhim dé chi phan tir bit ky ma lién két voi axit o-
glucosidaza va phong bé, e ché, 1am giam, hodc trung hoa mot phén hozc hoan toan
hoat tinh cua axit a-glucosidaza. Theo it nhét mot phuong én, chét di kém c6 duoc tinh
la miglustat. Vi du khac khong lam gi6i han sang ché v& chét di kem ¢6 duoc tinh d6i
véi axit a-glucosidaza la duvoglustat.

Nhu dugc st dung trong ban md ta nay, thudt ngit "vi trf hoat tinh" nham d& chi ving
cua protein ma c6 li€n quan dén va cin thiét cho hoat tinh sinh hoc ddc hiéu ctia
protein. Theo it nhét mot phuong 4n, vi tri hoat tinh c6 thé 14 vi tri ma lién két co chét
hodc dbi tac lién két khic va dong gop cac gbc axit amin ma tham gia truc tiép vao
viéc tao ra va pha v céc lién két hoa hoc.

Nhu duge sit dung & ddy, the "lwong c6 hiéu qué chira bénh" va "lugng c6 hiu qua”
nhdm d& cap dén lugng cta protein lysosom tai td hop ctia ngudi (vi du thGAA)
va/hodc cua chit di kém va/hodc cla két hop ctia chung, ma da dé tao nén dap tng tri
lidu & dbi twong. Pap ung tri liéu co thé 1a dép tmg bat ky ma nguoi st dung (vi du,
chuyén vién 1am sang) cong nhén 1a dip Gng hiru hiéu dbi v6i tri liéu, bao gdm chi thi
1am sang dai dién bét ky hodc céc triéu chimg dugc mo ta trong ban md ta nay va da
biét trong linh vuc. Do do, theo it nhéat mot phuong an, dap Gng tri liéu co thé 1a sy cai
thién hodc sy Gc ché ciia mot hoic nhiéu triéu chimg ho#c chi thi cia bénh Pompe
chéng han nhu cdc triéu ching hoac chi thi da biét trong linh vygc. Céc triéu ching
hodc chi thi ctia bénh Pompe bao gdm nhung khong chi gi6i han 6 hoat tinh md axit o-
glucosidaza giam; bénh co tim; bénh tim to; su suy yéu co tién trién, dic biét 13 & than
hodc chi dudi; giam truong luc co sdu; bénh phi dai ludi (va trong mot sb truong hop,
su 161 ra cua ludi); kho nudt, ba, va/hoic cho an; suy hod hép; chirng gan to (muc trung
binh); chirng yéu co mat; ching mét phan xa; khong chiu duoc luyén tap; ching kho
thé khi gang stc; ching kho thd khi nidm; ngung thé khi ngl; dau dAu bubi sang; tinh
trang mo mang; tat udn cot séng va/hodc veo cot séng; phan xa gin sdu giam; chimg
dau lung dudi; va khong dép Gmng duge cac cot méc van dong phat trién. Can luu y

rang nong do chat di kém (vi du miglustat) ma c6 tdc dung Gc ché Ién axit a-
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glucosidaza c6 thé cdu thanh "luong c6 hiéu qua" dé dat duge muc dich cia sang ché

bai vi d6 pha lodng (va sy dich chuyén tiép theo trong lién két do sy thay ddi trang thai
cAn bang), d6 sinh kha dung va su chuyén hoa cia chét di kém khi dung trong co thé.
Nhu duogc st dung trong ban md ta ndy, thudt ngit "tri liéu thay thé enzym" hoic
"ERT" nhim dé chi viéc dua enzym khong tu nhién, da tinh ché vao cé thé bi thiéu hut
enzym nay. Co thé thu duoc protein dugc ding nay tir cac ngudn tw nhién hogc bang
cach biéu hién tai t6 hop. Thuét ngit nay cling dung dé chi viéc dua enzym da tinh ché
vao ¢4 thé ma doi hoi hodc huong loi theo cach khéc tir viéc ding enzym da tinh ché.
Theo it nhat mot phuong an, ca thé nay bi thiéu hut enzym. Enzym duoc dua vao c6
thé 13 enzym tai t6 hop, da tinh ché duoc san xuit trong dng nghiém, hodc protein
duoc tinh ché tir mo hodc dich 1ong duge phan 1ap, ching han nhu, vi dy, nhau thai
hodc sita dong vat, hodc tir thyc vat.

Nhu duoc st dung trong ban md ta nay, thuat ngtt "tri liéu két hop" nhim dé chi tri
liéu bat ky ma trong d6 dung dong thoi hodc dung lién tiép hai hodc nhiéu tri lidu riéng
1¢. Theo it nhAt mot phuong én, cac két qua ctia tri liéu két hop dugc ting cudng so voi
tac dung ctia mdi tri liéu khi tién hanh n6 mot cach riéng 1é. Sy tdng cudng co thé bao
gdm su cai thién bét ky vé tac dung cla céc tri liéu khac nhau ma ¢6 thé mang lai két
qué c6 loi so v6i cdc két qua dat bang tri liéu khi duge tién hanh mot minh. Téc dung
hodc két qua duoc ting cudng cb thé bao gdm su tang cuong hiép ddng, trong d6 tac
dung duogc ting cuong nay cao hon tac dung cong gop cua mdi tri liéu khi duoc tién
hanh mot minh; sy ting cudng cong gop, trong do tac dung dugc tdng cudng vé co ban
bﬁng v6i tac dung cdng gdp cua mdi tri liéu khi dugc tién hanh mdt minh; ho#c nho
hon tac dung hiép ddng, trong d6 tac dung dugc ting cudng thip hon tac dung cong
g0p cua mdi tri liéu khi duoc tién hanh mot minh, nhung van tot hon tac dung cla mdi
tri liéu khi dugc tién hanh mot minh. C6 thé do tac dung dugc tang cuong bang cac
phuong thire da biét bét ky trong linh vuc theo cach ma c6 thé do hiéu qua didu tri
hodc két qua diéu tri.

Nhu duoc st dung trong ban md ta nay, thuat ngit "dugc dung" nhidm dé chi cac thuc
thé phan tir va hop phan ma c6 kha ning dung chiu vé& mat sinh 1y va thudng khong tao
ra phan tng rui ro khi ding cho ngudi. Tét hon 13, nhu duogc st dung trong ban mo ta

ndy, thuat ngt "duge dung" c¢6 nghia 1a dugc co quan quan ly ctia chinh quyén lién
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bang hodc tiéu bang phé chudn hoic duoc liét ké trong Duogc Pién Hoa Ky hodc duge
dién dugc cong nhan chung khac dé sir dung & dong vat, va cu thé hon 13 & nguoi.

Nhu duoc st dung trong ban mo ta nay, thuat ngi "ch4t mang" nhim dé chi chat pha
loang, chit bd tro, ta dugc, hodc ta duge 1ong ma dugce dung dung cung v6i hop chét.
Cac chit mang c6 duoc tinh thich hop da biét trong linh vuc va, theo it nhat mot
phuong 4n, da dugc mo ta trong tai li¢u "Remington's Pharmaceutical Sciences" cta E.
W. Martin, Xuét ban 14n thu 18, hoidc cac 14n xuét ban khéc.

Nhu duogc str dung trong ban mo ta nay, cac thuat nglt "d6i tliqng" hodc "bénh nhan"
nhim dé chi con ngudi hodc dong vat khong phai con ngudi. Theo it nhét mot phuong
4n, d6i twong 1a dong vat c6 vi. Theo it nhét méot phwong én, dbi twong 14 con ngudi.
Nhu duoc st dung trong ban md ta ndy, thuat nglt "khang thé khang thudc" nhim dé
chi khang thé lien két dic hidu véi thube duoc dung cho d6i tuong va dugc tao ra boi
dbi tuong khi ¢6 it nhit mot phin dap tmg mién dich dich thé di voi viéc ding thude -
cho dbi tuong. Theo it nhat mot phuong an thudc 12 san phém thube protein tri li€u. Sy
¢6 mit cua khang thé khang thude & dbi twong c6 thé gay ra cac dap tmg mién dich
nam trong khoang tir nhe dén nghiém trong, bao g6m nhung khong gi6i han & cac dép
g mién dich de doa tinh mang bao gdm nhung khong chi gidi han ¢ chimg phan vé,
hoi chimg giai phong xytokin va sy trung hoa phéan tng chéo cua cac protein ndi sinh
lam trung gian cho céc chirc nang thiét yéu. Ngoai ra hodc theo cach khéc, sy c6 mat
cta khang thé khang thudc & dbi twong co thé 1am gidm hiéu qua cla thude.

Nhu dugc str dung trong ban mo ta nay, thuat nglt "khang thé trung hoa" nham dé chi
khang thé khang thudc tac dong dé lam trung hoa chirc nang cla thudc. Theo it nhat
mot phuong an, san phém thube protein tri liéu la dbi tac cua protein ndi sinh ma sy
biéu hién cta né duge lam giam hodc khong c6 & d6i tugng. Theo it nhét mot phuong
an, khang thé trung hoa c6 thé tac dong dé lam trung hoa chic nang cia protein ndi
sinh.

Nhu dugce st dung trong ban md ta ndy, cac thuat ngt "khoang" va "x4p xi" nhim dé
chi mtrc d sai sb ¢o thé chép nhan duge ddi véi dai lugng duge do theo ban chét hoic
dd chinh xéc cia cac phép do. Vi du, ¢ thé biéu thi mc do sai sb béng mot sd luong
clia cac chit sb c6 nghia duogc cung cép cho phép do, nhu dugc hiéu theo linh vuc, va

bao gdm nhung khong chi gi6i han & mirc bién thién bang +1 & chit sb ¢6 nghia chinh
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xéc nhit duoc bao céo cho phép do. Mirc do sai 6 1am vi du thong thudng 1a & trong

khoang 20 phan trim (%), tdt hon 1a trong khoang 10%, va t&t hon nita 1a trong
khoang 5% gia tri hodc khoang gia tri dugc néu. Theo cach khac, va cu thé 12 trong hé
thdng sinh hoc, cac thut ngtr "khoang" va "xép xi" ¢ thé c6 nghia 1a céc gia tri ma
ndm trong thir tu vé d6 16m, tot hon 14 trong khoang glp 5 1an va tbt hon nita 13 trong
khoang gip 2 lan gia tri duoc néu. Céc dai luong bang sd duoc néu trong ban mo ta
nay la dai luong xap xi trir khi c6 chi din khéc, c6 nghia 1a thuat nglt "khodng" hoac
"xép xi" c6 thé dugc suy ra khi khong duge chi ra ro rang.

Thuét ngit "dong thoi" nhu dwgc st dung trong ban mo ta nay dugc du dinh c6 nghia
1a cling lac v6i hodc & trong khoang thoi gian ngin vira phai truge hodc sau d6, nhu
duoc hidu boi ngudi ¢6 hidu biét trung binh trong linh vue. Vi du, néu dung hai diéu tri
duoc dung déng thoi véi nhau, mot diéu tri ¢6 thé dung trude hodc sau diéu tri kia, cho
phép co thoi gian cAn thiét dé chudn bi cho su diéu tri sau trong s6 hai diéu tri. Do d6
"viéc ding dong thoi" cua hai didu tri bao gdm nhung khong chi giéi han & mot diéu
tri ndy sau diéu tri kia 20 phat hodc it hon, khoang 20 phut, khoang 15 phut, khoang 10
phit, khoang 5 phut, khoang 2 phut, khoang 1 phit hodc it hon 1 phut.

Thuat ngft "mudi duge dung" nhu duge st dung trong ban md ta nay du dinh c6 nghia
12 mudi ma, trong pham vi danh gid y té ¢ cén ctt, thich hop dé st dung dé tiép xic
v6éi mo clia nguoi va dong vat bac thip ma khong c6 doc tinh, kich tng, dép tmg di
mg, va dang tuong ty qua muc, twong xtmg voi ty 1€ co loi/rui ro hop ly, thuong la
hoa tan dwgc hodc phin tan dugc trong nudc hodc dau, va hiru hiéu cho viéc st dung
du kién ctia ching. Thuat ngir nay bao gdm mudi cong axit dugc dung va mudi cong
bazo dugc dung. Danh sach céac mubi thich hop dugc tim thdy trong tai liéu, vi du,S.
M. Birge et al., J. Pharm. Sci., 1977, 66, pp. 1-19, dugc vién dan trong ban md ta nay
dé tham khéo.

Thuat ngt "mudi cong axit dugc dung” nhu dugce st dung trong ban mo ta nay du dinh
¢ nghia la cac mudi ma gitt lai d0 hitu hiéu va thudc tinh sinh hoc cua bazo ty do va
khong co didu khong mong mudn vé mit sinh hoc va vé mit khéc, dugc tao ra véi axit
vb co bao gdm nhung khong giéi han ¢ axit clohydric, axit bromhydric, axit sulfuric,
axit sulfamic, axit nitric, axit phosphoric va axit twong tu, va axit hitu co bao g6m

nhung khong gidi han & axit axetic, axit trifloaxetic, axit adipic, axit ascorbic, axit
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aspartic, axit benzensulfonic, axit benzoic, axit butyric, axit camphoric, axit

camphorsulfonic, axit xinamic, axit xitric, axit digluconic, axit etansulfonic, axit
glutamic, axit glycolic, axit glyxerophosphoric, axit hemisulfic, axit hexanoic, axit
formic, axit fumaric, axit 2-hydroxyetansulfonic (axit isethionic), axit lactic, axit
hydroxymaleic, axit malic, axit malonic, axit mandelic, axit mesitylenesulfonic, axit
metansulfonic, axit naphtalensulfonic, axit nicotinic, axit 2-naphtalensulfonic, axit
oxalic, axit pamoic, axit pectinic, axit phenylaxetic, axit 3-phenylpropionic, axit
pivalic, axit propionic, axit pyruvic, axit salixylic, axit stearic, axit sucxinic, axit
sulfanilic, axit tartaric, axit p-toluensulfonic, axit undecanoic va axit tuong tu.

Thuat ngtr "mudi cdng bazo duge dung" nhu duge st dung trong ban mo ta nay du
dinh c6 nghia la cac mudi ma gitt lai 0 hitu hiéu va thudc tinh sinh hoc cuda axit ty do
va khong co diéu khéng mong mudn vé& mit sinh hoc va vé mit khac, duoc tao ra voi
bazo vO co bao gdm nhung khong giéi han ¢ amoniac hodc amoni hydroxit, amoni
cacbonat, hodc amoni bicacbonat hodc cation kim loai chéng han nhu natri, kali,
lithium, canxi, magie, sat, kém, df?)ng, mangan, nhom va dang twong tu. Cac mubi
dwoc tao din xuét tir cic bazo khong doc hiru co dugc dung bao gbm nhung khong
gidi han & cac mudi ciia amin bac mot, bac hai, va bac ba, cic hop chit amin bac bdn,
cac amin dugc thé bao gdbm cic amin dugc thé c6 trong tu nhién, cdc amin vong va
nhua trao ddi ion bazo, nhu metylamin, dimetylamin, trimetylamin, etylamin,
dietylamin, trietylamin, isopropylamin, tripropylamin, tributylamin, etanolamin,
dietanolamin, 2-dimetylaminoetanol, 2-dietylaminoetanol, dixyclohexylamin, lysin,
arginin, histidin, cafein, hydrabamin, cholin, betain, etylendiamin, glucosamin,
metylglucamin, theobromin, purin, piperazin, piperidin, N-etylpiperidin, hop chét
tetrametylamoni, hop chit tetraetylamoni, pyridin, N,N-dimetylanilin, N-
metylpiperidin, ~N-metylmorpholin,  dixyclohexylamin, dibenzylamin,  N,N-
dibenzylphenetylamin, 1-ephenamin, N,N'-dibenzyletylendiamin, nhua polyamin va

tuong tu.

rthGAA ATB200
Theo it nhit mot phuwong an, protein lysosom tai t6 hop ctia ngudi (vi du thGAA) duge

biéu hién & té bao trimg chudt ddng Trung Quéc (CHO) va chtra ham luong ting cla
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don vi N-glycan mang mot hodc nhidu gbc manoza-6-phosphat khi so v6i ham luong

cia don vi N-glycan mang mot hodc nhidu gbc manoza-6-phosphat clia protein
lysosom tai t6 hop thong thudong ctia ngudi nhu alglucosidaza alfa. Theo it nhit mot
phuong 4n, axit a-glucosidaza 14 axit a-glucosidaza tai t6 hop & ngudi dugce dé cap dén
trong ban mo ta nay dudi dang ATB200, nhu dugc md ta trong don sang ché quéc té
ddng tdn tai PCT/US2015/053252. Pa thdy ring ATB200 lién két v6i cc thy thé
manoza-6-phosphat khong phu thudc cation (CIMPR) v6i ai luc cao (Kp ~ 2-4 nM) va
dwoc ndi tai héa mot cach hidu qua bsi nguyén bao sgi Pompe va nguyén bao co
xuong Pompe (Kndp i ~ 7-14 nM). ATB200 duge xéac dinh ddc diém trong co thé va
cho thiy c6 thoi gian ban thai trong huyét trong biéu kién ngan hon (ti» ~ 45 phit) so
v6i alglucosidaza alfa (ti2 ~ 60 phut).
Theo it nhat mot phuong an, axit a-glucosidaza tai td hop & ngudi 1a enzym ¢6 trinh ty
axit amin nhu dugc néu trong SEQ ID NO: 1 hodc SEQ ID NO: 2.
SEQIDNO: Met Gly Val Arg His Pro Pro Cys Ser His Arg Leu Leu Ala Val
1 Cys Ala Leu Val Ser Leu Ala Thr Ala Ala Leu Leu Gly His Ile

Leu Leu His Asp Phe Leu Leu Val Pro Arg Glu Leu Ser Gly

Ser Ser Pro Val Leu Glu Glu Thr His Pro Ala His GIn Gln Gly

Ala Ser Arg Pro Gly Pro Arg Asp Ala Gln Ala His Pro Gly Arg

Pro Arg Ala Val Pro Thr Gln Cys Asp Val Pro Pro Asn Ser Arg

Phe Asp Cys Ala Pro Asp Lys Ala Ile Thr Gln Glu Gln Cys Glu

Ala Arg Gly Cys Cys Tyr Ile Pro Ala Lys Gln Gly Leu Gln Gly

Ala Gln Met Gly Gln Pro Trp Cys Phe Phe Pro Pro Ser Tyr Pro

Ser Tyr Lys Leu Glu Asn Leu Ser Ser Ser Glu Met Gly Tyr Thr

Ala Thr Leu Thr Arg Thr Thr Pro Thr Phe Phe Pro Lys Asp Ile

Leu Thr Leu Arg Leu Asp Val Met Met Glu Thr Glu Asn Arg

Leu His Phe Thr Ile Lys Asp Pro Ala Asn Arg Arg Tyr Glu Val

Pro Leu Glu Thr Pro Arg Val His Ser Arg Ala Pro Ser Pro Leu

Tyr Ser Val Glu Phe Ser Glu Glu Pro Phe Gly Val Ile Val His

Arg Gln Leu Asp Gly Arg Val Leu Leu Asn Thr Thr Val Ala

Pro Leu Phe Phe Ala Asp Gln Phe Leu Gln Leu Ser Thr Ser Leu
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Pro Ser Gln Tyr Ile Thr Gly Leu Ala Glu His Leu Ser Pro Leu

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

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

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

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

24/125
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Ser Leu Leu Ser Leu Pro Gln Glu Pro Tyr Ser Phe Ser Glu Pro

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

Theo it nhat mdt phuong 4n, axit a-glucosidaza tai td hop & nguoi ¢6 trinh tu axit amin
GAA kiéu dai nhu duoc néu trong SEQ ID NO: 1, nhu dugc mo6 ta trong Bing Sang
Ché Mg Sé 8.592.362 va c6 ma sb truy cdp GenBank AHE24104.1 (GI:568760974).
Theo it nhat mot phuong éan, axit a-glucosidaza téi t6 hop & nguoi 1a glucosidaza alfa,
enzym axit a-glucosidaza & nguoi duge méa hoa boi kiéu gen don boi chiém wu thé
nhét trong sb chin kiéu gen don bdi dugc quan st thdy ctia gen GAA.

Theo it nhit mot phuong 4n, axit a-glucosidaza tai td hop & nguoi dugc biéu hién ban
dau dudi dang c6 trinh tu chidu dai diy du gbdm 952 axit amin ctia GAA kiéu dai nhu
duoc néu trong SEQ ID NO: 1, va axit a-glucosidaza tai t6 hop & ngudi trai qua sy XU

Iy ndi bao ma loai bé mot phan axit amin, i du 56 axit amin dau tién. Theo do, axit a-
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glucosidaza tai t6 hop & nguodi ma duoc t& bao chu tiét ra c6 thé c6 trinh ty axit amin

ngan hon so v6i axit a-glucosidaza tai t6 hop & ngudi ma dugc bidu hién ban dau trong
té bao. Theo it nhit mot phuong an, protein ngén hon ¢6 thé c6 trinh ty axit amin duogc
néu trong SEQ ID NO: 2, chi khac véi SEQ ID NO: 1 & chd 56 axit amin dau tién chira
peptit tin hiéu va peptit tidn than da bi loai bod, do d6 tao nén protein ¢6 896 axit amin.
Céac bién ddi khac vé sb lugng axit amin ciing ¢o thé 1a, chéng hannhucé 1,2, 3,4, 5,
6.7.8.9, 10, 11, 12, 13, 14, 15 hoic nhiéu hon sy lam khuyét, su thé va/hoic su chén
so v6i trinh tu axit amin duge md ta trong SEQ ID NO: 1 hodic SEQ ID NO: 2. Theo
mot sb phuong 4n, san pham thGAA bao gdbm hdn hop cia cac phan t axit a-
glucosidaza tai td hop & ngudi co cac chiéu dai axit amin khéac nhau.

Theo it nhat mot phuong 4n, axit o-glucosidaza tai tb hop & ngudi trai qua cac cai bién
sau dich ma va/hodc cai bién héa hoc tai mot hodc nhiéu géc axit amin trong protein.
Vi du, cac gbc methionin va tryptophan c6 thé trai qua sy oxy héa. Vi du khéc la,
glutamin & dau tdn cung N co thé tao ra pyro-glutamat. Vi du khéc 1a, céc gbe
asparagin c0 thé trai qua sy khir amit thanh axit aspartic. Vi du khéc nira 13, cac gbc
axit aspartic co thé trai qua su ddng phén hoa thanh axit iso-aspartic. Vi du khac nita 13,
cac gbe xystein chua bat cap trong protein c6 thé tao thanh lién két disulfua véi
glutathion tu do va/hodc xystein tw do. Theo do, theo mot sb phuong 4n enzym duoc
biéu hién ban dau dudi dang c6 trinh ty axit amin nhu duge néu trong SEQ ID NO: 1
hogc SEQ ID NO: 2, va enzym nay trdi qua mot hodc nhidu cai bién trong sd cac cai
bién sau dich ma va/hodc cai bién héa hoc. Cac céi bién nay ciing nam trong pham vi
cta sang ché.

Céc trinh ty polynucleotit ma hoéa cho GAA va bién thé & nguoi GAA cling duogc du
dinh va ¢6 thé dugc dung dé biéu hién tai t6 hop rhGAA theo sang ché.

Tét hon 13, khong nhiéu hon 70, 65, 60, 55, 45, 40, 35, 30, 25, 20, 15, 10, hodc 5%
tdng s6 phan ti protein lysosom tdi td hop ctia ngudi (vi du thGAA) thiéu don vi N-
glycan mang mot hoac nhiéu gbc manoza-6-phosphat hodc thiéu kha nang lién két v6i
thu thé manoza-6-phosphat khong phu thudc cation (CIMPR). Tuy y, 30, 35, 40, 45,
50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 99%, <100% hoac nhiéu hon cuia cac phén tir
protein lysosom tai td hop ctia ngudi (vi du thGAA) chura it nhat mot don vi N-glycan

mang mot hodc nhidu gdc manoza-6-phosphat hodc c6 kha nang lién két véi CIMPR.
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Phan tir protein lysosom tai t6 hop ctia ngudi (vi du thGAA) ¢6 thé co 1, 2, 3 hodc 4

nhém manoza-6-phosphat (M6P) trén glycan cua ching. Vi du, chi mot N-glycan trén
phan t& protein lysosom tai td hop ctia ngudi ¢ thé mang M6P (dugc mono-
phosphoryl hoa), mot N-glycan don l& ¢ thé mang hai nhém M6P (duogc bis-
phosphoryl héa), hoac mdi trong hai N-glycan khac nhau trén cung mot phéan tu
protein lysosom tai t6 hop clia ngudi c6 thé mang nhém M6P don 1é. Phan tir protein
lysosom tai td hop clia ngudi cling ¢o thé c¢6 cac N-glycan khong mang nhém M6P.
Theo phuong 4n khéc, trung binh N-glycan chia nhidu hon 3 mol/mol M6P va nhiéu
hon 4 mol/mol axit sialic, such that protein lysosom tai t6 hop clia ngudi chura trung
binh it nhét 3 mol gbc manoza-6-phosphat trong mdi mol protein lysosom téi td hop
cla nguoi va it nhét 4 mol sialic axit trong mdi mol protein lysosom téi t6 hop cta
nguoi. Trung binh it nhét khoang 3, 4, 5, 6, 7, 8, 9, hoac 10% téng s6 glycan trén
protein lysosom tai td hop clia ngudi co thé 1a & dang mono-M6P glycan, vi du,
khoang 6,25% téng s6 glycan co thé mang mot nhém M6P don 1€ va trung binh, it nhét
khoang 0.5, 1, 1,5, 2,0, 2,5, 3,0% téng s6 glycan trén protein lysosom tai tb hop cua
ngudi 1a & dang bis-M6P glycan va trung binh it hon 25% téng s protein lysosom tai
td hop ctia nguoi khong c6 chira glycan da phosphoryl hoa lién két vai CIMPR.
Protein lysosom tai t6 hop ctia ngudi (vi du thGAA) ¢o6 thé ¢6 ham luong trung binh
cia N-glycan mang M6P nam trong khoang tir 0,5 dén 7,0 mol/mol protein lysosom
hodc gia tri trung gian bét ky cta khoang gia tri con bao g?)m 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, hodc 7,0 mol/mol protein lysosom. Protein lysosom co
thé dugc phan doan dé tao cac ché phém protein lysosom v6i s6 luong trung binh khéc
nhau cta glycan c6 mang M6P hodc bis-M6P do do6 cho phép tuy chinh thém protein
lysosom nham dich vao lysosom & mo dich béng cach chon loc phan doan cu thé hoac
bing cich két hop c6 chon loc cac phan doan khéac nhau.

Theo mdt s6 phuong én, protein lysosom tai td hop cua ngudi (vi du thGAA) mang,
trung binh 1a, tir 2,0 dén 8.0 mol M6P trong mdi mol protein lysosom tai td hop ctia
ngudi (vi du thGAA). Khoang gia tri nay bao gbm tit ca cdc gié 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
mol M6P/mol protein lysosom tai t6 hop clia ngudi (vi du thGAA).
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Lén dén 60% N-glycan trén protein lysosom tai td hop ctia nguoi (vi du thGAA) ¢

thé duoc sialyl héa ddy da, vi du, 1én dén 10%, 20%, 30%, 40%, 50% hodc 60% N-
glycan c6 thé duoc sialyl hoa day da. Theo mot s6 phwong én tir 4 dén 20% tong s6 N-
glycan dugc sialyl hoa ddy di. Theo cac phuong 4n khac khong nhiéu hon 5%, 10%,
20% hodc 30% N-glycan trén protein lysosom tai td hop ctia nguoi (vi du thGAA)
mang sialic axit va gbc galactoza & dau tan cung (Gal). Khoang gid tri ndy bao gbm tat
ca cac gia tri trung gian va cac khoang gia tri con, vi du, tur 7 dén 30% té)ng sb N-
glycan trén protein lysosom tai t6 hop ctia ngudi cd thé mang sialic axit va galactoza &
diu tan cing. Theo cac phuong 4n khac nira, khong nhiéu hon 5, 10, 15, 16, 17, 18, 19
hoiic 20% N-glycan trén protein lysosom tai td hop ctia nguoi chi c6 galactoza ¢ dau
tAn cung va khong c6 chira axit sialic. Khoang gia tri nay bao gbm tit ca cac gia tri
trung gian va cac khoang gia tri con, vi du, tir 8 dén 19% of tdng sb N-glycan trén
protein lysosom tai t6 hop clia ngudi trong ché pham c6 thé chi c6 galactoza & dau tan
cing va khong c6 chira axit sialic.

Theo cac phuong an khéc cta sang ché, 40, 45, 50, 55 to 60% tdng s6 N-glycan trén
protein lysosom tai t6 hop ctia nguoi (vi du rhGAA) la cac N-glycan loai phirc hop;
hoac khong nhiéu hon 1,2, 3,4, 5,6, 7% téng sb N-glycan trén protein lysosom tai to
hop ctia nguoi (vi du thGAA) la N-glycan loai lai; khong nhiéu hon 5, 10, hodc 15%
N-glycan loai manoza cao trén protein lysosom tai t6 hop cia ngudi (vi du ThGAA)
khong dwoc phosphoryl hoa; it nhét 5% hodc 10% N-glycan loai manoza cao trén
protein lysosom tai td hop ctia nguoi (vi du thGAA) duge mono-M6P phosphoryl hoa;
va/hodc it nhat 1 hodc 2% N-glycan loai manoza cao trén protein lysosom tai t6 hop
ctua nguoi (vi du thGAA) dugce bis-M6P phosphoryl hoa. Cac gia tri nay bao gbm tat
c& céc gia tri trung gian va cdc khodng gia tri con. Protein lysosom tai td hop cua
ngudi (vi du thGAA) ¢o thé dap ing mot hodc nhiéu trong sd céc khoang gia tri ham
lugng duge mo ta & trén.

Theo mot s6 phuong én, protein lysosom tai td hop ctia ngudi (vi du thGAA) mang,
trung binh 1a, tir 2,0 dén 8,0 mol gdc axit sialic trong mdi mol protein lysosom tai t6
hop cta ngudi (vi du rhGAA). Khoang gia tri nay bao gom tAt ca cac gia tri trung gian
va cac khoang gia tri con bao g@)m 2.0, 2.5,3.,0,3,5,4,0,4,5,5,0, 5.5, 6,0, 6,5,7,0,7,5
va 8,0 mol gbc/mol protein lysosom tai td hop ctia nguoi (vi du thGAA). Khong bi
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rang budc boi ly thuyét, tin rang su ¢6 mit cac don vi N-glycan ¢6 mang gbc axit sialic

¢6 thé ngan chin sy thanh thai khong hitu ich cua protein lysosom tai tb hop clia ngudi
(vi du thGAA) béi thu thé asialoglycoprotein.

Theo mét hodc nhiéu phuong an, protein lysosom téi t6 hop ctia nguoi (vi du thGAA)
¢6 don vi M6P va/hoic sialic axit tai cac vi tri N-glycosyl hoa nhét dinh cta protein
lysosom tai tb hop ctia nguoi. Vi dy, nhu deé clp O trén, co bay Vi tri glycosyl hoa dugc
lién két N tiém nang trén thGAA. Cac vi tri glycosyl hoa tidm ndng nay nim & cac vi
tri sau ddy ctia SEQ ID NO: 2: N84, N177, N334, N414, N596, N826 va N869. Tuong
tu, di véi trinh tw axit amin chiéu dai ddy di cua SEQ ID NO: 1, cdc vi tri glycosyl
hoéa tiém nang nim & cac vi tri sau day: N140, N233, N390, N470, N652, N882 va
N925. Céc bién thé khac ctia thGAA c6 thé ¢6 vi tri glycosyl hoa twong tw, tuy thude
vao vi tri clia cac gde asparagin. Thong thuong, céc trinh ty ASN-X-SER hodc ASN-
X-THR trong trinh ty axit amin protein biéu thi vi tri glycosyl hoa tiém ning, ngoai trir
truomg hop 14 X khong thé 1a HIS hodc PRO.

Theo céc phuong én khac nhau, thGAA c6 bién dang N-glycosyl hoa nhét dinh. Theo
mdt hodc nhidu phwong 4n, it nhat 12 20% rhGAA dugc phosphoryl hoa tai vi tri N-
glycosyl héa thir nhit (vi du N84 déi véi SEQ ID NO: 2 va N140 d6i voi SEQ ID NO:
1). Vi du, it nhit 13 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90% hodc 95% rhGAA c¢o thé dugc phosphoryl hoéa tai vi tri N-
glycosyl hoa thir nhét. Su phosphoryl hoa nay c¢6 thé 1a két qua ctia cac don vi mono-
M6P va/hoiic bis-M6P. Theo mot sb phuong an, it nhét 1a 10%, 15%, 20%, 25%, 30%,
35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% hoac 95%
thGAA mang don vi mono-M6P tai vi tri N-glycosyl hoa thi nhit. Theo mot sd
phuong an, it nhét 13 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90% hodc 95% rhGAA mang don vi bis-M6P tai vi tri N-
glycosyl hda thir nhat.

Theo mdt hoac nhiéu phuong 4n, it nhét 1a 20% rhGAA dugc phosphoryl hoa tai vi tri
N-glycosyl héa thir hai (vi du N177 dbi v6i SEQ ID NO: 2 va N223 d6i v6i SEQ ID
NO: 1). Vi du, it nhét 13 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90% hodc 95% rhGAA co thé dugc phosphoryl héa tai vi tri N-

glycosyl hoa tha hai. Sy phosphoryl hoa nay c6 thé 1a két qua ctia cac don vi mono-
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MB6P va/hoic bis-M6P. Theo mdt s6 phuong an, it nht 1a 10%, 15%, 20%, 25%, 30%,

35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% hodc 95%

thGAA mang don vi mono-M6P tai vi tri N-glycosyl hoa thir hai. Theo mét s6 phwong

4n, it nhat 1a 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,

70%, 75%, 80%, 85%, 90% hodc 95% rhGAA mang don vi bis-M6P tai vi tri N-

glycosyl hoa thir hai. Theo mot hodc nhiéu phuong én, it nhét 12 5% rhGAA dugc

phosphoryl héa tai vi tri N-glycosyl hoa thir ba (vi du N334 dbi véi SEQ ID NO: 2 va

N390 dbi véi SEQ ID NO: 1). Theo cic phuong an khac, it hon 5%, 10%, 15%, 20%

hodc 25% rhGAA dugc phosphoryl héa tai vi tri N-glycosyl hoa tht ba. Vi duy, vi tri

N-glycosyl hoa thtr ba co thé ¢6 hdn hop cia cac glycan manoza cao Khong duoc

phosphoryl héa, glycan phirc hgp c6 hai nhanh, ba nhanh, va bbén nhanh, va cac glycan

lai Iam céc loai chinh. Theo mét s phuong an, it nhét 1a 3%, 5%, 8%, 10%, 15%, 20%,
25%, 30%, 35%, 40%, 45% hodc 50% rhGAA dugc sialyl hoa tai vi tri N-glycosyl hoa |
thir ba.

Theo mot hodc nhiéu phuong an, it nhat 13 20% rhGAA dugc phosphoryl hoa tai vi tri

N-glycosyl héa thu tu (vi du N414 dbi véi SEQ ID NO: 2 va N470 d6i véi SEQ ID

NO: 1). Vi du, it nhét 1a 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,

70%, 75%, 80%, 85%, 90% hodc 95% rhGAA co thé duoc phosphoryl hoa tai vi tri N-

glycosyl hoéa tht tu. Sy phosphoryl héa nay c6 thé 12 két qua cta cac don vi mono-

M6P va/hoic bis-M6P. Theo mot s6 phuong én, it nhat 1a 10%, 15%, 20%, 25%, 30%,

35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% hodc 95%

thGAA mang don vi mono-M6P tai vi tri N-glycosyl hoa thir tu. Theo mot sb phuong -
an, it nhit 13 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,

70%, 75%, 80%, 85%, 90% hodc 95% rhGAA mang don vi bis-M6P tai vi tri N-

glycosyl hoéa thir tu. Theo mt s phuong 4n, it nhat 1a 3%, 5%, 8%, 10%, 15%, 20%

hoiic 25% rhGAA dugc sialyl hoa tai vi tri N-glycosyl hoa thur tu.

Theo mot hodc nhiéu phuong an, it nhét 12 5% rhGAA duogc phosphoryl hoa tai vi tri

N-glycosyl hoéa thir nam (vi du N596 ddi véi SEQ ID NO: 2 va N692 d6i voi SEQ ID

NO: 1). Theo cac phuong an khic, c¢6 it hon 5%, 10%, 15%, 20% hodc 25% rhGAA

dugc phosphoryl hoa tai vi trf N-glycosyl hoa thi nam. Vi du, vi tri N-glycosyl hoa

thr nam c6 thé c6 glycan phirc hgp 6 hai nhanh dugc fucosyl hoa lam céc loai chinh.



52101 31/195

31
Theo mot s6 phuong 4n, it nhét 1a 3%, 5%, 8%, 10%, 15%, 20%, 25%, 30%, 35%,

40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% hodc 95% rhGAA duoc
sialyl hoa tai vi tri N-glycosyl hoa thir ndm.

Theo mdt hodc nhidu phwong 4n, it nhét 13 5% rhGAA dugc phosphoryl hoa tai vi tri
N-glycosyl hoa thir sau (vi du N826 doi v6i SEQ ID NO: 2 va N882 d6i v6i SEQ ID
NO: 1). Theo cac phuong an khac, ¢o it hon 5%, 10%, 15%, 20% hodc 25% rhGAA
duoc phosphoryl hoa tai vi tri N-glycosyl hoa thir sau. Vi du, vi tri N-glycosyl hoa thir
sau c6 thé co hdn hop cua glycan phirc hop c6 hai nhéanh, ba nhanh, va b6n nhanh 1am
céc loai chinh. Theo mét sb phuong an, it nhat 1a 3%, 5%, 8%, 10%, 15%, 20%, 25%,
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% hodc 95%
thGAA dugc sialyl héa tai vi tri N-glycosyl hoa thir sau.

Theo mot hodc nhiéu phuong 4n, it nhét 13 5% rhGAA duoc phosphoryl hoa tai vi tri
N-glycosyl hoa thir bay (vi du N869 dbi v6i SEQ ID NO: 2 va N925 d6i v6i SEQ ID
NO: 1). Theo cac phuong an khac, ¢6 it hon 5%, 10%, 15%, 20% hodc 25% rhGAA
duoc phosphoryl hoa tai vi tri N-glycosyl hoa thi bay. Theo mot s6 phuong 4n, c6 it
hon 40%, 45%, 50%, 55%, 60% hodc 65% rhGAA ¢o6 glycan bét ky tai vi trf N-
glycosyl hoa thir bay. Theo mot s6 phuong 4n, it nhét 14 30%, 35% hodc 40% rthGAA
c6 glycan tai vi trf N-glycosyl héa thir bay.

Theo cac phwong 4n khac nhau, thGAA c6 ham luong fucoza trung binh bang 0-5 mol
mdi mol thGAA, ham luong GlcNAc béng 10-30 mol mdi mol thGAA, ham luong
galactoza bang 5-20 mol mdi mol thGAA, ham lugng manoza bang 10-40 mol mdi
mol thGAA, ham luong M6P bang 2-8 mol mdi mol rhGAA va ham lugng axit sialic
bing 2-8 mol mdi mol thGAA. Theo cic phuong an khac nhau, thGAA ¢6 ham luong
fucoza trung binh bang 2-3 mol mdi mol rhGAA, ham lugng GlecNAc bang 20-25 mol
mdi mol thGAA, ham lugng galactoza bing 8-12 mol mdi mol thGAA, ham lugng
manoza bang 22-27 mol mdi mol thGAA, ham luong M6P bang 3-5 mol mdi mol
rhGAA va ham luong axit sialic bang 4-7 mol thGAA.

Protein lysosom tai td hop cta nguoi (vi du thGAA) la dugc san xuét boi té bao trimg
chudt ddng Trung Quéc (CHO), nhur dong t& bao CHO GA-ATB-200 hodc ATB-200-
001-X5-14, hogc boi dong té bao ciy chuyén hoic dan xuét cia moi tredong nudi cay té

bao CHO nay. Céu tric ADN, ma bi€u hién cac bién thé alen cla axit a-glucosidaza
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hodc cac trinh tu axit amin cia axit a-glucosidaza bién thé khac nhu cac trinh tyr ma co

it nhat 90%, 95%, 98% hodc 99% tuong déng v&i SEQ ID NO: 1 hogc SEQ ID NO: 2,
¢6 thé duoc tao cAu tric va duogc biéu hién & t& bao CHO. Céc trinh ty axit amin axit
a-glucosidaza bién thé nay c6 thé c6 chira sy lam khuyét, su thé va/hodc su chén so
v6i SEQ ID NO: 1 hoic SEQ ID NO: 2, nhu ¢6 1, 2, 3, 4, 5, 6,7,8,9,10, 11, 12, 13,
14, 15 hoac su lam khuyét, su thé va/hodc su chén so véi trinh tur axit amin dugc mo ta
boi SEQ ID NO: 1 hoge SEQ ID NO: 2. Ngudi c6 hiéu biét trung binh trong linh vue
¢6 thé chon loc cac vat truyén thay thé thich hop dé bién nap t6 bao CHO dé san xuét
chu triic ADN nay.

C6 thé sir dung cac thuét toan va/hodc cic chuong trinh sép xép thang hang khac nhau
d8 tinh do twong ddng giita hai trinh tu, bao gdbm FASTA, hodc BLAST c¢6 san dudi
dang mot phé”ln ctia goi phén tich trinh tw GCG (Pai hoc Wisconsin, Madison, Wis.),
va ¢6 thé st dung v6i, vi du, thiét 1ap mac dinh. Vi du, polypeptit ma c6 do twong dong
it nhét 12 90%, 95%, 98% hodc 99% so véi céc polypeptit cu thé duge mo ta trong ban
mod ta ndy va 8t hon 13 thé hién vé co ban la cling cic chic ning, clng nhu 1a
polynucleotit ma hoa cho céc polypeptit nay, duge du kién. Trir khi c6 chi dan khac
diém do tuong tu dya trén viée su dung BLOSUMS62. Khi st dung BLASTP, d6 tuong
tu theo ti 1& phan tram duogc dua trén diém duong BLASTP va d¢ tuong dong trinh ty
theo ti 1€ phﬁn traim duoc dua trén diém do tuwong tu BLASTP. “D0 tuong déng”
BLASTP thé hién s6 va phan doan cia tbng 36 géc trong cac cdp trinh tu diém cao ma
1a twong ddng; va “Duong” BLASTP thé hién sd va phan doan cua céc gbc ma diém
sap thing hang c6 gié tri duong va ma la tuong tu v6i nhau. Trinh tu axit amin c6 cac
muc do cda do twong dong hodc do twong ty nay hodc murc do trung gian bét ky ctia dd
tuong déng hodc dd twong tu véi céc trinh tu axit amin duoc bdc 10 trong ban mo ta
nay dugc du tinh va dugc bao ham boi sang ché nay. Cac trinh tu polynucleotit cua
cac polypeptit tuong tur dugc suy ra bing cach st dung ma di truyén va c6 thé thu duoc
bang cic phuong phap thong thuong, cu thé 12 bing cach dich ma ngugc trinh ty axit
amin cta no bang cach st dung mé di truyén.

Céc tac gia sang ché da phat hién ra rang axit a-glucosidaza tai td hop ctia ngudi co
kha nang cao dé nhdm dich thu thé manoza-6-phosphat khong phu thudc cation

(CIMPR) va lysosom té bao cling nhu céc kiéu glycosyl hoa ma 1am gidm su thanh
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thai khong hitu ich trong co thé c6 thé dugc san xut bang cach su dung té bao trimg

chudt ddng Trung Qubc (CHO). C6 thé lam cdc t€ bao ndy biéu hién axit a-
glucosidaza tai td hop & ngudi c6 ham lugng cao hon dang ké ctia don vi N-glycan c6
mang mot hodc nhidu géc manoza-6-phosphat so véi cac san pham axit a-glucosidaza
tai tb hop & ngudi thong thudng chéing han nhu alglucosidaza alfa. Axit a-glucosidaza
tai td hop o nguoi duge san xuét bdi cac t& bao nay, vi du, nhu duoc liy vi du boi
ATB200, c6 nhiéu gbc N-glycan manoza-6-phosphat (M6P) va bis-manoza-6-
phosphat hudng dich té bao co hon dang ké so voi axit a-glucosidaza thong thuong,
nhu Lumizyme®. Khong bi rang budc bdi ly thuyét, tin rang st glycosyl hoa rong nay
cho phép enzym ATB200 dugc hép thu mdt cach hitu hiéu hon vao té bao dich, va do
d6 duogc thanh thai khéi hé tudn hoan mot cach hiéu qua hon so voi cac axit o-
glucosidaza tai tb hop & ngudi khac, ching han nhu vi du, alglucosidaza alfa, ma co
ham luong M6P va Bis-M6P thip hon nhiéu. ATB200 d& thé hién 12 lién két hidu qua
v6i CIMPR va duoc hip thu hiéu qua boi co xuong va co tim va c6 kiéu glycosyl hoa
ma tao ra bién dang dugc dong hoc thuan loi va 1am giam sy thanh thai khong hitu ich
trong co thé.

Ciing du tinh rang su glycosyl hoa rong ctia ATB200 c6 thé gop phén lam giam kha -
ning gdy mién dich cia ATB200 so voi, vi du, alglucosidaza alfa. Nguoi co hiéu biét
trung binh trong linh vyc hiéu 3 ring, su glycosyl hoa cua protein bang cic dudng
duoc bao toan & dong vat ¢6 vi thuong tang cuong do hoa tan san phim va giam bét
su két tu va kha ning gy mién dich cua san phim. Su glycosyl héa lam thay dbi gian
tiép kha ning gdy mién dich cta protein bang cach t6i thiéu hoa su két tu protein cling
nhu bang cich chin céc epitop protein gay mién dich khoi hé mién dich (Guidance for
Industry — Immunogenicity Assessment for Therapeutic Protein Products, US
Department of Health va Human Services, Food va Drug Administration, Center for
Drug Evaluation va Research, Center for Biologics Evaluation va Research, thang tam
nam 2014). Do dd, theo it nhé4t mot phuong 4n, viéc dung axit a-glucosidaza tai tb horp
& ngudi khong gy cam ung ra cac khang thé khang thude. Theo {t nhat mot phuong an,
viéc dung axit a-glucosidaza tai td hop & ngudi gdy cam tmg pham vi anh hudng thip
hon cta khang thé khang thudc & ddi twong so v6i ham luong khang thé khang thude

do viéc dung alglucosidaza alfa gay ra.
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Nhu dugc md ta trong don sang ché quéc té ddng tdn tai PCT/US2015/053252, cic té

bao ching han nhu cac té bao CHO ¢6 thé duge st dung dé san xuit thGAA nhu duoc
md ta trong ban mo ta nay, va rhGAA nay co thé dugc str dung trong sang ché. Cac vi-
du vé dong t& bao CHO nay 1a GA-ATB-200 hoic ATB-200-001-X5-14, hodc dong té
bao cdy chuyén ctia ching ma san xuét ché phdm rhGAA nhu dugc md ta trong ban
mo ta nay. Céac dong t& bao CHO nay ¢6 thé c6 chira nhidu béan sao ctia gen, chang han
nhu 5, 10, 15, hoac 20 hodc nhiéu hon ban sao, ctia polynucleotit ma hoa cho GAA.
rhGAA MG6P va bis-M6P cao, ching han nhu thGAA ATB200, c6 thé duge san xudt
bang cach bién nap cic té bao CHO bang ciu tric ADN ma hoa cho GAA. Trong khi
t& bao CHO da duoc st dung dé san xut thGAA, rd rang rang té bao CHO da dugc
chuyén nap c6 thé duoc nudi céy va duoc chon loc theo cach s& tao ra thGAA ¢6 ham
lugng cao cia glycan M6P va bis-M6P ma huéng dich CIMPR.

Dang ngac nhién 1a, dd phat hién ra rang c6 thé bién nap dong té bao CHO, chon loc
thé bién nap ma tao ra hGAA c6 chira ham lugng cao clia glycan mang M6P hodc bis-
M6P ma hudng dich CIMPR, va biéu hién 6n dinh thGAA M6P cao nay. Do do, cac
phuong phap d8 tao ra dong té bao CHO ciing dugc md ta trong don sing ché quéc té
ddng ton tai PCT/US2015/053252. Phuong phip nay bao gbém budc bién nap té bao
CHO bang ADN mi héa cho cho GAA hodc bién thé GAA, chon loc té bao CHO ma
két hop 6n dinh ADN ma hoa cho cho GAA vao (cic) nhiém sic thé ctia n6 va biéu
hién 6n dinh GAA, va chon loc t& bao CHO ma biéu hién GAA c¢6 ham lugng cao cla
glycan mang M6P hodc bis-M6P, va, tuy y, chon loc té bao CHO c6 N-glycan ¢6 ham
luong axit sialic cao va/hodc c6 N-glycan c¢6 ham luong manoza cao khong duoc
phosphoryl hoa thap.

C6 thé st dung cac dong té bao CHO nay dé san xuit thGAA va hop phin thGAA
bang cach nudi ciy dong té bao CHO va thu hdi hop phan nay tir mdi trudong nudi cy

té bao CHO.

San xudt, Bit giit va Tinh ché Protein lysosom tai t6 hop clia nguoi
Céc phuong an khac nhau cua sang ché @& cap dén phuong phap dé san xuat va/hodc

bét giit va/hodc tinh ché protein lysosom tai t6 hop ctia nguoi (vi du thGAA). Quy
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trinh vi du 600 d& san xudt, bét gitr va tinh ché protein lysosom tai td hop clia ngudi

dugc thé hién trén Hinh 6.

Trén Hinh 6, mii tén chi huéng di chuyén dbi véi cac pha long khac nhau cé chira
protein lysosom tai td hop ctia nguoi. Lo phéan tng 601 ¢6 chira moi truong nudi cy té
bao, nhu té bao CHO, ma biéu hién va tiét protein lysosom tai td hop ctia ngudi (vi du
thGAA) vao méi truong nudi cdy long bao quanh. Lo phan tmg 601 ¢6 thé 13 10 phan
ung thich hop bét ky dé nuoi cdy té bao, nhu 16 phan (ng ngép, mé hoic nap theo mé.
Theo cac phuong an khéac nhau, 10 phan ing c6 thé tich ndm trong khoang tir khoang 1
L dén khoang 20,000 L. Thé tich 10 phan tng vi du bao gdm khoang 1 L, khoang 10 L,
khoang 20 L, khoang 30 L, khoang 40 L, khoang 50 L, khoang 60 L, khoang 70 L,
khoang 80 L, khoang 90 L, khoang 100 L, khoang 150 L, khoang 200 L, khoéng 250L,
khoang 300 L, khoang 350 L, khoang 400 L, khoang 500 L, khoang 600 L, khoang
700 L, khoang 800 L, khoang 900 L, khoang 1,000 L, khoang 1,500 L, khoang 2,000 L,
khoang 2,500 L, khoang 3,000 L, khoang 3,500 L, khoang 4,000 L, khoang 5,000 L,
khoang 6,000 L, khoang 7,000 L, khoang 8,000 L, khoang 9,000 L, khoang 10,000 L,
khoang 15,000 L va khoang 20,000 L.

Nhu duoc thé hién trén Hinh 6, moi trudong nudi céy ¢6 thé duoc loai khoi 10 phan tng.
Viéc loai moi trudng nay co thé tiép tuc d6i voi 10 phan g ngp hodc c6 thé timg mé
d6i voi 16 phan ing mé hodc nap theo mé. Moi trudng nudi cdy duoc loc bang hé loc
603 dé loai té bao. Theo mot sé phuong 4n, té bao duoc loai tir mdi trudong nudi chy
dugce dua lai vao 16 phan Gng va moéi truong nuoi cdy bao gdm protein lysosom tai td
hop ciia ngudi duoc tiét ra c6 thé dugce xir Iy thém. He loc 603 ¢6 thé 1 h¢ loc thich
hop bét ky, bao gdm hé loc dong chay tiép tuyén xoay chiéu (ATF), hé loc dong chay
tiép tuyén (TFF), hé loc ly tdm, v.v. Theo cic phwong dn khac nhau, hé loc str dung
may loc c6 kich thuéce 10 nidm trong khoang tir khoang 10 nanomet dén khoang 2
micromet. Kich thuée 15 loc vi du bao gdm khoang 10 nm, khoang 20 nm, khoang 30
nm, khoang 40 nm, khoang 50 nm, khoang 60 nm, khoang 70 nm, khoang 80 nm,
khoang 90 nm, khoang 100 nm, khoang 150 nm, khoang 200 nm, khoang 250 nm,
khoang 300 nm, khoang 350 nm, khoang 400 nm, khoang 500 nm, khoang 600 nm,
khoang 700 nm, khoang 800 nm, khoang 900 nm, khoang 1 pm, khoang 1,5 um va
khoang 2 pm.
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Theo cac phuong an khéac nhau, téc do loai moi trudng nudi cay la nim trong khoang
tir khoang 1 L/ngay dén khoang 20,000 L/ngay. Téc do loai méi trudng nudi cdy vi du
bao gdm khoang 1 L/ngay, khoang 10 L/ngay, khoang 20 L/ngay, khoang 30 L/ngay,
khoang 40 L/ngay, khoang 50 L/ngay, khoang 60 L/ngay, khodng 70 L/ngay, khoang
80 L/ngdy, khodng 90 L/ngay, khoang 100 L/ngay, khoang 150 L/ngay, khoang 200
L/ngdy, khoang 250 L/ngay, khoang 300 L/ngay, khoang 350 L/ngay, khoang 400
L/ngdy, khoang 500 L/ngay, khoang 600 L/ngay, khoang 700 L/ngay, khoang 800
L/ngay, khoang 900 L/ngdy, khoang 1,000 L/ngay, khoang 1,500 L/ngay, khoang
2,000 L/ngay, khoang 2,500 L/ngdy, khoang 3,000 L/ngay, khoang 3,500 L/ngay,
khoang 4,000 L/ngdy, khoang 5,000 L/ngdy, khodng 6,000 L/ngay, khoang 7,000
L/ngdy, khoang 8,000 L/ngay, khoang 9,000 L/ngay, khodng 10,000 L/ngay, khoang
15,000 L/ngay va khoang 20,000 L/ngay. Tuy v, tbc do loai moi trudng nudi cdy co
thé duoc thé hién 1a ham cta thé tich 16 phan Gng, nhu thé tich 16 phan tng tir khoang
0,1 dén khoang 3 mdi ngay. Tdc do loai mdi truong nudi cdy vi du bao gém khoang
0,1, khoang 0,2, khoang 0,3, khoang 0,4, khoang 0,5, khoang 0,6, khoang 0,7, khoang
0,8, khoang 0,9, khoang 1, khoang 1,1, khoang 1,2, khoang 1,3, khoang 1,4, khoang
1,5, khoang 2, khoang 2,5 va khoang 3 thé tich 10 phan ing mdi ngay.

DPéi voi quy trinh lién tuc hodc nap theo mé, tdc dd ma tai d6 méi truong nudi céy méi
duoc cdp cho 10 phan tng c6 thé nim trong khoang tir khoang 1 L/ngay dén khoang
20,000 L/ngay. Tc do dwa moi truong nudi cdy vao vi du bao gbém khoang 1 L/ngay,
khoang 10 L/ngay, khoang 20 L/ngay, khoang 30 L/ngay, khoang 40 L/ngay, khoang
50 L/ngay, khoang 60 L/ngay, khoang 70 L/ngay, khodng 80 L/ngay, khoang 90
L/ngay, khoang 100 L/ngay, khoang 150 L/ngay, khodng 200 L/ngay, khoang 250
L/ngay, khoang 300 L/ngay, khoang 350 L/ngay, khoang 400 L/ngay, khoang 500
L/ngay, khoang 600 L/ngay, khoang 700 L/ngay, khodng 800 L/ngay, khoang 900
L/ngay, khoang 1.000 L/ngay, khoang 1,500 L/ngay, khoang 2.000 L/ngay, khoang
2,500 L/ngay, khoang 3.000 L/ngay, khoang 3,500 L/ngay, khoang 4.000 L/ngay,
khoang 5.000 L/ngay, khoang 6.000 L/ngay, khoang 7.000 L/ngay, khoang 8.000
L/ngdy, khoang 9.000 L/ngady, khoang 10.000 L/ngay, khoang 15.000 L/ngay va
khoang 20.000 L/ngay. Tuy ¥, tbc do dua mdi truong nudi cdy vao c6 thé duge thé
hién 1a ham cta thé tich 10 phan Gng, nhu tir khoang 0,1 dén khoang 3 thé tich 16 phan
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tng mdi ngay. Toc d§ dua moi trudng nudi cay vao vi du bao gom khoang 0,1, khoang

0,2, khoang 0,3, khoang 0,4, khoang 0,5, khoang 0,6, khoang 0,7, khoang 0,8, khoang
0,9, khoang 1, khoang 1,1, khoang 1,2, khdéng 1,3, khoang 1,4, khoang 1,5, khoang 2,
khoang 2,5 va khoang 3 thé tich 10 phan tmg mdi ngay.

Sau khi loc, phén loc dugc nap Ién hé bét git protein 605. Hé bét giit protein 605 c6
thé bao gém mot hodc nhiéu cot sic ky. Néu nhiéu hon mot cot sic ky duoc sir dung,
thi céc cot c6 thé duge dit thanh cacsc ddy sao cho cot tiép theo co thé bat ddu nap khi
cot thtr nhat d3 nap. Tuy y, quy trinh loai mdi truong nudi cdy co6 thé dimg trong
khoang thoi gian ma céc cot duoc chuyén doi.

Theo céc phuong an khac nhau, hé bét giit protein 605 bao gdbm mot hoic nhiéu cot
trao d6i anion (AEX) dé bit gitt san pham truc tiép clia protein lysosom tai t6 hop ctia
nguoi, cu thé 1a protein lysosom c6 ham lugng M6P cao. Trong khi khong mong mudn
bi rang budc boi bat ky ly thuyét cu thé, tin rang s dung sic ky AEX dé bat gitr
protein lysosom téi t6 hop clia nguoi tr mdi trudng nudi cdy duoc loc dam béao ring
san pham protein tai td hop bi bat gitt c6 ham lwgng M6P cao hon, do nhiéu dién tich
4m cla protein tai to hop c6 mot hodc nhiéu nhém M6P. Két qua 1a, protein tai t6 hop
khoéng duogc phosphoryl hoa va tap chit té bao chu khong lién két nén cot cling nhu
protein tai t6 hop dugc phosphoryl hoa cao, va protein téi td hop khong duge
phosphoryl hoa va tap chét té bao chu di qua cot. Theo do, sic ky AEX c6 thé duoc st
dung dé 1am giau ham luong M6P cua san pham protein (ttrc 1a lya chon protein c6
nhiéu M6P hon) do 4i luc cao cla protein c¢6 chira M6P d6i v6i nén AEX.

Hon nita, trong khi khong mong mudn bi rang budc boi bat ky 1y thuyét cu thé, con tin
rang viée ¢ su bét gitr san pham truc tiép ctia protein tai td hop str dung sic ky AEX
dam bao rang protein tai td hop c¢6 ham lugng M6P cao duge loai khéi moi trudong
nudi cdy c6 chira proteaza va cc enzym khac ma co thé 1am thoai bién protein va/hoic
khtr phosphoryl hoa protein. Két qua 13, san pham chét luong cao duge bdo quan.

Céc cot sic ky AEX thich hgp ¢6 cac nhém héa hoc chire ndng ma lién két cac protein
tich dién am. Cac nhom chtrc nang vi du bao gbm, nhung khong gidi han &, cdc nhom
amin hoidc amoni bac nhét, bic hai, bac ba, va bac bbn. Cac nhoém chitc ning nay cso

thé gin vao mang (vi du mang xenluloza) hodc nén sic ky thong thuong. Moi trudng
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nuoi cdy cot vi du bao gdbm moi trudng nudi cdy dong chdy nhanh SP, CM, Q va

DEAE Sepharose® tir GE Healthcare Lifesciences.

Thé tich ciia cot sic ky AEX c6 thé 1a thé tich thich hop bat ky, nhw ndm trong khoang
tir 1 L dén 1.000 L. Thé tich cot vi du bao gdm khoang 1 L, khoang 2 L, khoéng 3 L,
khoang 4 L, khoang 5 L, khoang 6 L, khoang 7 L, khoang 8 L, khoang 9 L, khoang 10
L, khoang 20 L, khoang 30 L, khoang 40 L, khoang 50 L, khoang 60 L, khodng 70 L,
khoang 80 L, khoang 90 L, khoang 100 L, khoang 150 L, khoang 200 L, khoang 250 L,
khoang 3‘00 L, khoang 350 L, khoang 400 L va khoang 500 L, khoang 600 L, khoang
700 L, khoang 800 L, khoang 900 L va khoang 1.000 L.

Céc diéu kién vi du cho cot trao doi anion dugc dé xuét trong Bang 2 dudi day:

Bang 2
Quy trinh Chat dém Téc dd Thé tich Nhiét do
dong (CV) 0
chay
(cm/h)
Sat trung >1-3
<25-
trude khi su 0.1-10 M NaOH 2500 (> 10-120 15-25
dung phut)
. Chét dém phosphat 20-
Cén bang <25-
2000 mM (PB), pH 6,9- >1-5 15-25
trudce 2500
7,3
. PB 4-400 mM, pH 6,9- <25-
Can bang >1-5 2-15
7,3 2500
N Khéng c6 =11 Knong ec 2-15
a ong co ong co -
P s 1000
PB 4-400 mM, pH 6,9- <25-
Washl >2-10 2-15
7,3 2500
PB 4-400 mM, pH 6,9- <25-
Wash2 >2-10 15-25
7,3 2500
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PB 4-400 mM, 20-2000 <25-
Rura gidi Khong co 15-25
mM NaCl, pH 6,1-6,5 2500

PB 4-400 mM, NaCl | <25-
Dimg >1-5 1525
0,1-10 M, pH 6,1-6,5 | 2500

Sat tring ) >1-3
< -
sau khi str 0.1-10 M NaOH ;500 (>10-120 15-25
dung phut)
<25-
Luu trit 0.01-1.0 M NaOH >1-5 15-25
2500

Sau khi protein lysosom tai td hop ctia nguoi duge nap 1én hé bét giit protein 605,
protein lysosom tai td hop ctia ngudi dugce ria giai tir (cc) cdt bang céch thay do6i do
pH va/hodc ham lugng mudi trong cOt.

Protein lysosom tai t6 hop ctia nguoi da rira giai 6 thé duoc dua vao cac budce tinh
ché thém va/hodc cac budc dam bao chét luong. Vi dy, nhu duoc thé hién trén Hinh 6,
protein lysosom tai td hop clia ngudi da rira giai c6 thé duoc dua vao bude diét virut -
607. Viéc diét virut 607 nay co thé bao gdm mot hoic nhiéu viéc diét bang d6 pH thép,
diét bang chat tdy rira, hodc k¥ thuét khac da biét trong linh vuc.

San phim protein téi td hop tlr budce diét virut 607 c6 thé dugc dua vao hé sic ky thi
hai 609 dé tinh ché thém san pham protein tai td hop. Tuy y, protein tai td hop duoc
rira giai tur hé bét giit protein 605 c6 thé dugc nap truc tiép vao hé sdc ky thir hai 609.
Theo céc phuong an khic nhau, hé sic ky thtr hai 609 bao gom mot hogc nhidu cot sic
ky 4i luc kim loai duge lam bit dong (IMAC) dé loai thém tap chét. Ton kim loai vi du
bao gém ¢0 ban, niken, déng, sat, kém hoic gali.

Thé tich ctia cot séc ky thir hai (vi du ¢t IMAC) c6 thé 1a thé tich thich hop bét ky,
nhu ndm trong khoang tir 0,1 L dén 100 L. Thé tich cot vi du bao gém khoang 0,1 L,
khoang 0,2 L, khoang 0,3 L, khoang 0,4 L, khoang 0,5 L, khoang 0,6 L, khoang 0,7 L,
khoang 0,8 L, khoang 0,9 L, khoang 1 L, khoang 1,5 L, khoang 2 L, khoang 2,5L,
khoang 3 L, khoang 3,5 L, khoang 4 L, khoang 4,5 L, khoang 5 L, khoang 6 L, khoang
7 L, khoang & L, khoang 9 L, khoang 10 L, khoang 15 L, khoang 20 L, khodng 25 L,
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khoang 80 L, khoang 90 L va khoang 100 L.

Céc diéu kién vi du dbi véi cot IMAC duge dé xuét trong Bang 3 dudi day:

Bang 3
Tbc do dong ,
o N i d N Theé tich
uy trin at dém cha
Y Y (CV)
(cm/h)
Xa PB 4-400 mM, pH 6,3-6,7 <25-2500 >1-5
Sat trung trudce >1-3
0.01-1.0 M NaOH <25-2500
khi st dung (10 — 30 phut)
Cén bang PB 4-400 mM, pH 6,5 <25-2500 > 1-5
Rira vdi WFI Nudc dé tiém (WFI) <25-2500 >1-3
Chelat hoa Pdng Axetat 0,01-1,0 M <25-2500 > 1-5
Rura voi WFI WFI <25-2500 >2-10
Rira voi chit | Natri Axetat 2-200 mM, NaCl
<25-2500 >2-10
dém axit 0,05-5 M, pH 3,5-4,5
Can br?mg PB 4-400 mM, pH 6,3-6,7 <25-2500 >1-5
Chay khong
. PB 4-400 mM, Glyxin 15-1500
véi chat dém <25-2500 > 2-20
o mM, pH 6,1-6,5
ria giai
Cén bang PB 4-400 mM, pH 6,3-6,7 <25-2500 >1-5
Nap Khong co <25-2500 >1-5
Washl PB 4-400 mM, pH 6,3-6,7 <25-2500 >2-10
PB 4-400 mM, NaCl 0,1-10 M,
Wash2 propylen glycol 5-30%, pH 6,3- | <25-2500 >2-10
6,7
Wash3 PB 4-400 mM, pH 6,3-6,7 <25-2500 >2-10
PB 4-400 mM, Glyxin 15-1500
Rira giai <25-2500 Khoéng c6

mM, pH 6,1-6,5
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PB 4-400 mM, imidazol 50-
Dung <25-2500 > 1-5
5000 mM, pH 6,3-6,7
Sat tring sau ' >1-3
0.01-1M NaOH <25-2500
khi stt dung , (10 — 30 phut)
Xa PB 4-400 mM, pH 6,3-6,7 <25-2500 >1-5
Luu trit 5-30% etanol <25-2500 >1-5

Sau khi protein tai td hop duge nap 1én hé sdc ky thtr hai 609, protein tai td hop duogc
rira giai tir (cac) cot. Nhu dugc thé hién trén Hinh 6, protein tai td hop da rira giai co
thé qua budc diét virut 611. Nhuw véi viée digt virut 607, viée diét virut 611 c6 thé bao
g61n mdt hodc nhiéu viée diét virut bang do pH thap, diét virut bang chét ty ria, hodc
ky thuat khac da biét trong linh vurc. Theo mot s6 phuong 4n, chi mot trong sb budc
diét virut 607 hodc 611 dugc st dung, hodc cac bude dit virut duge thuc hién & cung
giai doan trong qud trinh tinh ché.

Nhu duogc thé hién trén Hinh 6, sén phém protein tai td hop tir bude diét virut 611 ¢o
thé duoc dua vao hé sic ky thir ba 613 dé tinh ché thém san phdm protein téi t6 hop.
Tuy y, protein tai t6 hop da rira gidi tir hé sdc ky thir hai 609 c6 thé dugc nap truc tiép
vao hé sic ky thit ba 613. Theo cac phuong an khac nhau, hé sdc ky thir ba 613 bao
gém mot hodc nhiéu cdt sic ky trao ddi cation (CEX) va/hodc cot sdc ky loai kich c&
(SEC) dé loai thém tap chit. San phdm protein tai t6 hop sau d6 dugc rira giai tir hé sdc
ky thir ba 613.

Thé tich cot séc ky thir ba (vi du cdt CEX hodc SEC) c6 thé 1a thé tich thich hop bat ky,
nhu nidm trong khoang tr 0,1 L dén 200 L. Thé tich cot vi du bao g61n khoang 0,1 L,
khoang 0,2 L, khoang 0,3 L, khoang 0,4 L, khoang 0,5 L, khoang 0,6 L, khoang 0,7 L,
khoang 0,8 L, khoang 0,9 L, khoang 1 L, khoang 1,5 L, khoang 2 L, khoang 2,5L,
khoang 3 L, khoang 3,5 L, khoang 4 L, khoang 4,5 L, khoang 5 L, khoang 6 L, khoang
7 L, khoang 8 L, khoang 9 L, khoang 10 L, khoang 15 L, khoang 20 L, khoéng 257L,
khoang 30 L, khoang 35 L, khoang 40 L va khoang 50 L, khoang 60 L, khoang 70 L,
khoang 80 L, khoang 90 L, khoang 100 L, khoang 150 L va khoang 200 L.

Céc diéu kién vi du d6i véi cot CEX dugc dé xuét trong Bang 4 dudi day:
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Bang 4
Téc dd .
9 N it d q N The tich
uy trin at dém ong cha
& (CV)
(cm/h)
Sat trung trude >1-3
) NaOH 0,1-10 M <25-2500
khi str dung (> 10-120 phut)
Can b.%mg Natri xitrat 2-200 mM, pH 4,0-5,0 | <30-3000 >2-10
Nap Khong co <30-3000 Khong co
Rtra Natri xitrat 2-200 mM, pH 4,0-5,0 | <30-3000 >2-10

Natri xitrat 2-200 mM, NaCl 15-
Rira giai <30-3000 >2-10
1500 mM, pH 4,0-5,0

Natri xitrat 2-200 mM, NaCl 0,1-10

Dung <30-3000 >1-5
M, pH 4,0-5,0
Sat trung sau >1-3
_ , 0.1-10 M NaOH <25-2500
khi st dung (> 10-120 phut)
Luu trit 0.01-1.0 M NaOH <30-3000 >1-5

San phém protein tai td hop con ¢co thé duogc xu ly thém. Vi dy, hé loc khac 615 co thé
duoc st dung dé loai virut. Theo mot s6 phuong 4n, viéc loc nay ¢ thé st dung thiét
bi loc vé6i kich thudc 16 nam trong khoang tir 5 dén 50 pm. Viéc xt ly san pham khéc
¢6 thé bao gdm budc didu chinh san phdm 617, trong d6 san pham protein tai t6 hop o
thé dugc vo trung, dugc loc, dugce cd, duge luu trit va/hodc ¢O cac thanh phﬁn bd sung
dé duoc bd sung vvafo ché phim thanh pham. Vi dy, san pham protein tai td hop c6
thé duge ¢ boi hé sé bing 2-10 14n, nhu tir ndng do protein ban dau bang khoang 2

dén khoang 20 mg/ml dén ndng do protein cudi bang khoang 4 dén khoang 200 mg/ml. -
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San phim cudi cing co thé duoc str dung dé nap day lo va c6 thé duoc dong kho dé st

dung tiép.

Dung Protein tai t6 hop

Protein lysosom tai td hop ctia nguoi (vi du thGAA), hodc mudi duge dung clia ching,
¢6 thé dugc phdi ché theo céc quy trinh thong thudng duéi dang duoc pham thich hop
@ ding cho ngudi. Vi dy, theo phuong én vu tién, hop phan dé dung trong tinh mach
1a dung dich trong chét dém trong nuGe ding trwong tiét trung. Khi cﬁn,b hop phan cling
¢6 thé bao gdm chit lam hoa tan va chét gy té cuc b dé 1am giam dau ¢ vi trf tiém.
Nhin chung, cac thanh phan duoc cung cép riéng r& hodc duge tron cung nhau ¢ dang
lidu don vi, vi du, dudi dang bot dugce lam dong lanh kho hodc chit cd khong chira
nuéce trong vat chira kin khit ching han nhu ampun hodc ti xac dinh luong hoat chit.
Khi hop phin dugc ding bing cach truyén, n6 c6 thé dugc lam phan tan bing chai
truyén co chira nudc, nuéc mudi hodc dextroza/mudge loai dung cho duoc phém tigt
trung. Khi hop phan dugc dung bang cach tiém, ampun cua nudc tiét trung dé tiém
hoac nudc mudi ¢ thé duogc cung cép sao cho cac thanh phén ¢6 thé duge tron trude
khi st dung.

Protein lysosom tai td hop cua ngudi (vi du thGAA) (hodc ché phdm hogc thudc chira
protein lysosom tai td hop ciia ngudi) dugc dung theo duong dung thich hop. Theo
mot phuong an, protein lysosom tai t6 hop ctia ngudi dugc dung trong tinh mach.
Theo cac phuong an khéc, protein lysosom tai t6 hop ctia nguoi (vi du thGAA) duoc
dung biang cach dung truc tiép cho md dich, nhu cho co tim hodc co xuong (vi du
trong ¢0), hodc hodc hé than kinh (vi du tiém truc tiép vao nao; trong nao that; noi tay
mac). C6 thé stir dung hon mot duong dung mot cach dong thoi, néu mubn.

Protein lysosom tai td hop ctia ngudi (vi du thGAA) (hodc ché phim hogc thudc co
chira protein lysosom tai td hop cta nguoi) dugc dung véi lugng ¢6 hiéu qué chita
bénh (vi du luong lidu dung ma, khi duge dung & cc khoang thoi gian déu dan, di aé
didu tri bénh, nhu bang cach lam cai thién céc triéu ching c6 lién quan dén bénh, ngin
ngira hodc lam chdm su khéi phat bénh, va/hodc lam giam bot mire dd nghiém trong
hoac tAn sudt ctia cac triéu chimg bénh). Ham luong ma s& htru hi¢u dé diéu tri trong

viéc diéu tri ctia bénh s& phu thudc vao ban chat va pham vi anh hudéng cua bénh, va co
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thé dugc xac dinh bing cac ky thuat 1am sang ti€u chuan. Ngoai ra, cac thir nghiém

trong 6ng nghiém hodc trong co thé c6 thé tuy ¥ duoc dung dé giup xéac dinh gidi han
lidu lugng toi wu. Liéu lugng chinh xac dé st dung con phu thudc vao duong dung, va
d6 nghiém trong ciia bénh, va phai dugc quyét dinh theo danh gia cua ngudi thue hanh
va truong hop cua mdi bénh nhan. Liéu hitu hiéu ¢ thé dugc ngoai suy tr dudong cong
dap tng lidu c6 ngudn gdc tir hé thir nghiém trong bng nghiém hodc hé thir nghiém
mau dong vat. Theo it nhit mot phuong 4n, axit a-glucosidaza tai td hop & ngudi dugc
~ ding bang cach truyén trong tinh mach & lidu lugng bing khoang khoang 1 mg/kg dén
khoang 100 mg/kg, nhu khodng 5 mg/kg dén khoang 30 mg/kg, typically khoang 5
mg/kg dén khoang 20 mg/kg. Theo it nhit mot phuong an, axit a-glucosidaza tai tb
hop & nguoi duge dung bang cach truyén trong tinh mach & lidu luvong bing khoang 5
mg/kg, khoang 10 mg/kg, khoang 15 mg/kg, khoang 20 mg/kg, khoang 25 mg/kg,
khoang 30 mg/kg, khoang 35 mg/kg, khoang 40 mg/kg, khoang 50 mg/kg, khoang 50
mg/kg, khoang 60 mg/kg, khoang 70 mg/kg, khoang 80 mg/kg, khoang 90 mg/kg hodc
khoang 100 mg/kg. Theo it nhét mét phwong 4n, axit a-glucosidaza tai td hop & nguoi
duoc dung bang cach truyén trong tinh mach & lidu luong bang khoang 20 mg/kg. Liéu
hitu hicu déi v6i cé thé cu thé co thé dugoe thay doi (vi du, tang hodc gidm) theo thoi
gian, tly thudc vao nhu ciu cia ca thé. Vi du, trong thoi gian méc bénh hodc cang
thing vé thé chat, hodc néu khang thé khéang axit a-glucosidaza bat diu c6 mat hodc
tang 1én, hodc néu céc triéu chirng bénh tré nén x4u hon, c6 thé 1am tdng ham luong.

Luong hitu hi€u dé diéu tri cua axit a-glucosidaza tai td hop & ngudi (hodc hop phan
hogc thube co chua axit o-glucosidaza tai td hop & nguoi) dugc dung & cac khoang
thoi gian déu din, tuy thude vao ban chét va pham vi tac dung ctia bénh, va tuy thudc
vao co s thuc hién. Viée dung & "khoang thoi gian déu dan," nhu dugc dung trong
ban mé ta ndy, ding dé chi viéc luong hiru hi¢u dé diéu tri duoc dung dinh ky (phan
biét vai lidu lvong ding mot 1an). Khoang thoi gian ¢6 thé duoc xac dinh bang cac k§
thuat 1am sang ti€u chuin. Theo phuong én duoc uu tién, axit a-glucosidaza tai t6 hop
& ngudi duge dung hang thang, hai thang mot 14n; hang tuan; hai 14n mdi tuan; hogc
hing ngay. Khoang thoi gian dung d6i v6i ca thé cu thé khong can phai 12 khoang thoi
gian c¢b dinh, ma c6 thé thay ddi theo thoi gian, tiry thudc vao nhu cdu cta ca thé. Vi

du, trong thoi gian méc bénh hodc cang thing vé thé chat, néu khang thé khang axit o-
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glucosidaza tai td hop & nguoi bit dau c6 mit hodc tang 1én, hoac néu céc triéu ching

bénh tré nén x4u hon, c6 thé giam khoang thoi gian gitra cac liéu luong. Theo mot sb
phuong an, luong hitu hiéu dé diéu tri bang 5, 10, 20, 50, 100, hodc 200 mg enzym/kg
khdi luong 6 thé dugc dung hai 1an mot tudn, hang tudn hozc cach mot tudn ding mot
14n v6i hodc khong véi chét di kem.

Protein lysosom tai t8 hop ctia ngudi (vi du thGAA) ¢c6 thé dugc dicu ché dé st dung
sau, nhu trong 1o hoac bng tiém lidu luong don vi, hodc trong chai hogc tui dé dung
trong tinh mach. Cac b kit c6 chira containing protein lysosom tai td hop cua ngudi
(vi du thGAA), cling nhu cac ta dugc tlly y hodc céac thanh phan c6 hoat tinh khac, nhu
chét di kém hodc cac thude khac, co thé dugc bao boc trong nguyén li¢u dong goi va
kém theo huéng din dé hoan nguyén, pha loang hodc dung liéu lugng dé diéu tri cho

doi tuong can dicu tri, nhu bénh nhan mac bénh Pompe.

Liéu phép diu tri két hop ciia thGAA va Chat di kém dugc Iy

Theo cac phuong an khac nhau, thGAA (vi du ATB200) dugc san xuét béi quy trinh
duoc md ta & day c6 thé duge st dung trong liéu phap didu tri két hop vdi chat di kém
dugc 1y nhu miglustat hodc duvoglustat.

Theo it nhit mot phuong én, chét di kém dugc ly (vi du m1g1ustat) dugc dung qua
duong miéng. Theo it nhit mot phuong an, miglustat dugc dung & lidu luong qua
duong miéng nam trong khoang tir khoang 200 mg dén khoang 400 mg, hodc & lidu
luong qua dudng miéng bing khoang 200 mg, khoang 250 mg, khoang 300 mg,
khoang 350 mg hodc khoang 400 mg. Theo it nhdt mot phuong &n, miglustat dugc
dung & lidu lugng qua dudng miéng bang khoang 233 mg dén khoang 400 mg. Theo it
nhit mot phuong 4n, miglustat dugc dung & liéu luong qua dudong miéng nam trong -
khoang tir khoang 250 dén khoang 270 mg, hodc & lidu luong qua dudng miéng bing
khoang 250 mg, khoang 255 mg, khoang 260 mg, khoang 265 mg hoac khoang 270
mg. Theo it nhAt mot phuwong an, miglustat duge dung 1a liéu lwong qua dudng miéng
bang khoang 260 mg.

Nguoi co hiéu biét trung binh trong linh vuc can hiéu ring lidu lugng qua duong
miéng clia miglustat nam trong khoéang tir khoang 200 mg dén 400 mg hodc khoang
nhé hon bat ky nam trong d6 co thé thich hop cho bénh nhén truéng thanh co khoi
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lugng co thé trung binh bing khoang 70 kg. Déi voi cac bénh nhén ma cé khéi luong

co thé thdp hon dang ké so v4i khoang 70 kg, bao gb6m nhung khong gi6i han ¢ tré so
sinh, tré em hodc nguoi trudéng thanh nhe can, liéu luong nhé hon co6 thé dugc bac si
coi 1a thich hgp. Do do, theo it nhat mot phuong an, miglustat duge dung dudi dang
lidu luong qua dudng miéng nam trong khoang tir khodng 50 mg dén khoang 200 mg,
hodc dudi dang liéu luong qua dudng miéng bang khoang 50 mg, khoang 75 mg,
khoang 100 mg, 125 mg, khoang 150 mg, khoang 175 mg hodc khoang 200 mg. Theo
it nhat mot phuong an, miglustat duge dung duéi dang lidu luong qua dudng miéng
nam trong khoéng tir khoang 65 mg dén khoang 195 mg, hoéc duéi dang lidu lugng
qua duong miéng bang khoang 65 mg, khoang 130 mg hodc khoang 195 mg.

Theo it nhAt mot phuwong 4n, miglustat duge dung duéi dang liéu luong duoc dung
thich hop dé dung qua dudong miéng, va bao g6m nhung khong chi gidi han & vién nén,
vién nang, vién hinh trimg, cdn ngot, dung dich hodc huyén phu, gel, sird, nude suc
miéng, hodc bot kho dé hoan nguyén bé‘mg nudc hodc ta duge 1ong thich hop khac
trude khi str dung, tly ¥ véi cac chét tao huong vi va chét tao mau dé dung theo cach
giai phong ngay 14p tuc, gidi phong cham, giai phong bién ddi, giai phong duy tri, giai
phong theo xung hodc giai phong co kiém soat. Ciing ¢ thé str dung céc hop phan
dang ran chéng han nhu vién nén, vién nang, vién hinh thoi, vién ngim, vién tron, vién
dang bolus, bot, bdt nhao, hat nho, vién hinh dan, vién bao hodc cac ché phém hdn hop
so ché. Theo it nhdt mot phwong an, miglustat duge dung duéi dang vién nén. Theo it
nhit mot phuong an, miglustat dugc dung dué6i dang vién nang. Theo it nhét mot
phuong an, dang lidu luong c6 chtra tir khodng 50 mg dén khoang 300 mg miglustat.
Theo it nhat mdt phuong an, dang lidu lugng c6 chira khoang 65 mg miglustat. Theo it
nhét mot phuong an, dang lidu lwong c6 chira khoang 130 mg miglustat. Theo it nht
mdt phuong an, dang lidu lugng c6 chira khoang 260 mg miglustat. Du tinh ring khi
dang liéu lugng c6 chira khodng 65 mg miglustat, miglustat co thé dugc dung dudi
dang lidu luong co bbn dang liéu lugng, hodc téng lidu luong bang 260 mg miglustat.
Tuy nhién, dbi v6i cac bénh nhan ma co khdi lwong thap hon déng ké so v6i khdi
lwong ngudi trudng thanh trung binh bang 70 kg, bao gb6m nhung khong gi6i han & tre
so sinh, tré em hodc nguoi trudng thanh nhe can, miglustat co thé dugc dung dudi

dang lidu luong c6 mot dang lidu luong (téng lidu lugng bang 65 mg miglustat), hai
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dang liéu luong (téng liéu lugng bing 130 mg miglustat), hodc ba dang lidu luong

(tdng lidu luong bang 195 mg miglustat).

C6 thé didu ché cac hop phén dang ran va dang 1ong dé s dung qua duong miéng theo
cac phuong phéap da biét rd trong linh vuc. Cac hop ph?m nay cling co thé c6 chira mot
hodc nhiéu chit mang va ta dugc dugc dung ma c6 thé 13 & dang rén hoic dang 1ong.
C6 thé didu ché vién nén hodc vién nang bang cac phuong thirc thong thuong voi ta
duoc dugce dung, bao g6m nhung khong gidi han & chit két dinh, chét don, chét 1am
tron, chét 1am tan rd hodc chét 1am 4m. T4 duoc duoc dung thich hgp da biét trong linh
vuc va bao gébm nhung khong chi gidi han & tinh bot dugc gelatin hoa so bo,
polyvinylpyrolidon, povidon, hydroxypropyl metylxenluloza (HPMC), hydroxypropyl
etylxenluloza (HPEC), hydroxypropyl xenluloza (HPC), sucroza, gelatin, acacia,
lactoza, xenluloza vi tinh thé, canxi hydro phosphat, magie stearat, axit stearic,
glyxeryl behenat, da talc, silic dioxit, tinh bot ngd, tinh bot khoai tay hoac tinh bot sén,
tinh bot natri glycolat, natri lauryl sulfat, natri xitrat, canxi cacbonat, canxi phosphat
dibazo, glyxin croscarmelloza natri va silicat phtrc hgp. Vién nén co thé duge phu
bang cc phuong phap da biét r5 trong linh vuc. Theo it nhit mdt phuong an, miglustat
duoc dung dudi dang ché pham c6 sin trén thi truong nhu Zavesca® (Actelion
Pharmaceuticals).

Theo it nhat mot phuong an, miglustat va axit a-glucosidaza tai td hop & ngudi duoc
dung dong thoi. Theo it nhét mot phuong dn, miglustat va axit a-glucosidaza tai t6 hop
& nguoi duoc dung tudn tu. Theo it nhAt mot phuong an, ding miglustat trude khi
ding axit a-glucosidaza tai td hop & nguoi. Theo it nhit mot phuong an, miglustat
dugce dung it hon ba gio truéc khi dung axit a-glucosidaza tai td hop & nguoi. Theo it -
nhit mot phuong 4n, miglustat dugc dung khoang hai gid trudc khi ding axit a-
glucosidaza tai td hop & nguoi. Theo it nhit mot phuong 4n, miglustat dugc dung it
hon hai gio trude khi dung axit a-glucosidaza tai td hop & nguoi. Theo it nhét mot
phuong 4n, miglustat dugc dung khoang 1,5 gid trude khi dung axit a-glucosidaza tai
td hop & nguoi. Theo it nhit mot phuong 4n, miglustat duoc dung khoang mot gio
trude khi dung axit o-glucosidaza tai td hop & nguoi. Theo it nhat mot phuong an,
miglustat dugc dung trong khoang tir khoang 50 phut dén khoang 70 phut trude khi

ding axit a-glucosidaza tai td hop & nguoi. Theo it nhit mot phuong an, miglustat
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duoc ding trong khoang tir khodng 55 phut dén khoang 65 phut trudc khi dung axit o-

glucosidaza tai td hop & ngudi. Theo it nhit mot phuwong 4an, miglustat dugc dung
khoang 30 phut trudc khi dung axit o-glucosidaza tai td hop & nguoi. Theo it nhét mot
phuong 4n, miglustat dugc dung trong khoang tr khoang 25 phut dén khoang 35 phut
truée khi dung axit a-glucosidaza tai td hop & nguoi. Theo it nhit mdt phuong an,
miglustat dugc dung trong khoang tur khoang 27 phut dén khoang 33 phut tru6e khi
dung axit a-glucosidaza tai td hop & nguoi.

Theo it nhit mdt phuong én, miglustat dugc dung ddng thoi voi viée dung axit -
glucosidaza tai tb hop & ngudi. Theo it nhit mot phwong 4an, miglustat dugc dung
trong khoang 20 phut truge hodc sau khi dung axit o-glucosidaza tai td hop & nguoi.
Theo it nhit mot phuong an, miglustat dugc dung trong khoang 15 phut trude hodc sau
khi dung axit a-glucosidaza tai td hop & ngudi. Theo it nhit mot phuong an, miglustat
dwoc dung trong khoang 10 phut trude hodc sau khi dung axit a-glucosidaza tai t6 hop
& nguoi. Theo it nhit mot phuong 4n, miglustat dugce dung trong khoang 5 phut trudc
hoic sau khi dung axit a-glucosidaza tai t6 hop & ngudi.

Theo it nhAt mot phwong an, miglustat dugc dung sau khi ding axit a-glucosidaza tai
td hop & nguoi. Theo it nhit mot phuong 4n, miglustat duge dung lén dén 2 gio sau
khi dung axit a-glucosidaza tai td hop & nguoi. Theo it nh4t mot phuong an, miglustat
duoc dung khoang 30 phut sau khi dung axit a-glucosidaza tai t6 hop & ngudi. Theo it
nhit mot phuong 4n, miglustat duge dung khoang mdt giv sau khi dung axit a-
glucosidaza tai td hop & ngudi. Theo it nhAt mot phuong &n, miglustat dugc dung
khoang 1,5 gio sau khi dung axit a-glucosidaza tai td hop & nguoi. Theo it nhit mot
phuong 4n, miglustat dugc dung khoang 2 gio sau khi dung axit a-glucosidaza tai t6
hop ¢ nguoi.

Khia canh khc cia sang ché d& xudt bo kit dé tri liu két hgp bénh Pompe & bénh
nhan can chung. BO kit bao gbdm dang lidu lvgng duge dung chira miglustat, dang lidu
luong dugc dung chua axit a-glucosidaza tai tb hop cta ngudi nhu dugc xac dinh &
day, va huéng dan st dung dang lidu lugng dugc dung chira miglustat va dang liéu
lugng duge dung chira axit a-glucosidaza tai td hop cho bénh nhan can chung. Theo it
nhit mdt phuong an, dang lidu lwgng duge dung chira miglustat 1a dang liéu lugng

dung qua dudng miéng nhu dugc md ta trong ban mo ta nay, bao gb6m nhung khong
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gi6i han & vién nén hodc vién nang. Theo it nhdt mot phuong an, dang lidu luong duoc
dung chtra axit a-glucosidaza téi t6 hop ctia ngudi 1a dung dich vo trung thich hop dé
tiém nhu dugc md ta ¢ day. Theo it nh4t mot phuong an, huéng dan str dung dang lidu
lugng bao gbdm huéng din dé dung dang Jidu luong duge dung chira miglustat qua
duong miéng trude khi dung dang lidu lvong duge dung chira axit a-glucosidaza tai to
hop clia nguoi bang cach truyén trong tinh mach, nhu dugc md ta & day.

Khong bi rang budc béi 1y thuyét, tin rang miglustat ¢ vai tro lam chét di kém co
dwoc tinh déi véi axit a-glucosidaza téi t6 hop & ngudi ATB200 va lién két voi vi tri
hoat tinh ctia n6. Vi du, da phat hién ra rang miglustat lam giam ty 18 phan trim cua
protein ATB200 khong cudn gp va 1am 6n dinh cAu hinh hoat tinh ctia ATB200, ngin
ngua sy bién tinh va su bt hoat khong thé phuc hoi ¢ d6 pH trung tinh cua huyét
twong va cho phép no sbng sot trong cac diéu kién trong hé tudn hoan du lau dé& dén va
dugc hép thu boi cac mo. Tuy nhién, sy lién két cta miglustat vdi vi tri hoat tinh cta
ATB200 ciing c6 thé din dén sy te ché hoat tinh enzym cua ATB200 bang cach ngin
chidn co chét tu nhién, glycogen, tiép can dén vi tri hoat tinh. Tin ré‘mg khi dung
miglustat va axit a-glucosidaza tai t6 hop & nguoi cho bénh nhan trong diéu kién duoc
mo ta trong ban md ta nay, ndng do ctia miglustat va ATB200 trong huyét twong va
mo la néng d6 sao cho ATB200 dugc lam 6n dinh dén khi né duogc hép thu vao mo va
duoc hudng dich dén lysosom, nhung, vi su thanh thai miglustat nhanh, su thily phan
glycogen bing ATB200 trong cac lysosom khong bi e ché qua mirc boi sy c6 mét cua
miglustat, va enzym van gift dugc hoat tinh du dé hitu dung vé mit diéu tri.

C6 thé két hop tt ca cac phuong an dugc mo ta & trén. Diéu nay bao gbm trong cac
phuong an cu thé lién quan dén:

ban chét cta chit di kém duogc 1y, vi du miglustat; va vi tri hoat tinh ma né dac hiéu
voi;

lidu luong, duong dung cua chét di kem duoc 1y (vi du miglustat) va loai dugc pham
bao gém ban chét ctia chit mang va viéc st dung céc ché pham c6 trén thi truong;

ban chit cua thudc, vi du san phém thude protein tri liéu, ma c6 thé 1a ddi tac cua
protein ndi sinh ma sy biéu hién cua chung dugc lam gidm hodc khong c6 & d6i tuong,
thich hop 1a protein lysosom tai t6 hop cta ngudi (vi du rhGAA), vi du axit o-

glucosidaza tai t6 hop ctia nguoi duge bidu hién trong té bao tring chudt dong Trung
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Quéc (CHO) va chira ham lugng tang ciia don vi N-glycan mang mot hodc nhidu gbc

manoza-6-phosphat khi so v6i ham lugng ctia don vi N-glycan mang mdt hodc nhiéu
gbc manoza-6-phosphat cua alglucosidaza alfa; va thich hop 1a ¢ trinh ty axit amin
nhu duoc néu trong SEQ ID NO: 1 hodc SEQ ID NO: 2;

sd luong va loai don vi N-glycan trén protein lysosom tai td hop ctia ngudi (vi du
thGAA), nhu N-axetylglucosamin, galactoza, axit sialic hodc N-glycan phtre hop duoc
tao thanh tir két hop ctia ching, dugc gdn vao protein lysosom tai t6 hop ctia nguoi;
muc do phosphoryl hoa cua don vi manoza trén protein lysosom tai t6 hop clia ngudi
(vi du thGAA) dé tao thanh manoza-6-phosphat va/hodc bis-manoza-6-phosphat;

lidu lugng va duong dung (vi du dung trong tinh mach, dac biét 1a truyén trong tinh
mach, hodc dung truc tiép cho mo dich) cua enzym thay thé (vi du axit a-glucosidaza
tai tb hop cua nguoi) va loai ché pham bao gbm chit mang va lugng c6 hiéu qua chita
bénh;

khoang thoi gian cach nhau cia chit di kém duogc ly (miglustat) va axit a-glucosidaza
tai t6 hop ctia nguoi;

ban cht ciia dap tmg tri lidu va két qua cia liéu phap két hop (vi du két qua dugc tang
cuong khi so véi tdc dung cua mdi lidu phap tién hanh mot cach riéng 18);

thoi gian st dung tri liéu phap két hop, vi du dung ddng thoi miglustat va axit a-
glucosidaza tai td hop cua nguoi hodc dung tuan tu, vi du trong d6 miglustat dugc
dung truGe axit a-glucosidaza tai td hop clia nguoi hodc sau axit o-glucosidaza tai td
hop cua ngudi hodc trong khoang thoi gian nhét dinh truéc hodc sau khi dung axit a-
glucosidaza tai td hop cua ngudi; va

ban chét cia bénh nhan duoc diéu tri (vi du dong vat ¢6 vi nhu cong nguoi) va tinh
trang bénh ma ca thé mic (vi du su thiéu hut enzym).

Bét ky trong s cac phuong 4n trong danh sach trén c6 thé duoc két hop véi mot hodc

nhidu trong sb cac phuong an khéc trong danh sich.

Vi du thwe hién sang ché
Céc dAu hiéu khéc cta sang ché trd nén rd rang tir cac vi du khong lam gidi han sang

ché sau ddy ma minh hoa, bang cach lay vi du, cac nguyén tdc cua sang ché.
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Vidu 1: Cac han ché ciia san phAm rhGAA Myozyme® va thGAA Lumizyme® hién

co

Pé danh gia kha ning cua rhGAA trong Myozyme® va Lumizyme®, cidc phuong
phép didu tri duy nhit dugc phé chuin hién nay cho bénh Pompe, cic hop phan
rhGAA nay dugctruyén vao cdt CIMPR (ma lién két voi thGAA c6 nhém M6P) va sau
do rtra giai bang gradien M6 ty do. Thu liy cac phan doan trong dia 96 giéng va thir
nghiém hoat tinh GAA bang co chit 4MU-a-glucoza. Xac dinh cac lugng tuong dbi
ctia thGAA di duoc lién két va chua dugc lién két dua trén hoat tinh GAA va bao céo
dudi dang phan ciia enzym tong.

Cac Hinh 4A-B md ta cac van dé c6 lién quan dén ERT thong thuong (Myozyme® va
Lumizyme®): 73% rhGAA trong Myozyme® (Hinh 4B) va 78% rhGAA trong -
Lumizyme® (Hinh 4A) khong lién két véi CIMPR, xem céc dinh ngoai cung bén trai
& mdi hinh vé&. Chi c6 27% rhGAA trong Myozyme® va 22% rhGAA trong
Lumizyme® c6 chira M6P ¢6 thé ¢6 ich dé huéng no6 dén dich CIMPR trén céc té bao
co.

Lidu hiéu qua ciia Myozyme® va Lumizyme® tuong Ung v6i lugng thGAA chua
M6P ma huéng dich CIMPR trén t& bao co. Tuy nhién, hdu hét hGAA trong hai san
phim thong thuong nay khong huéng dich thu thé CIMPR trén té bao co dich. Viéc str
dung thGAA thong thudng, trong do hau hét thGAA khong dugc hudng dich dén té
bao co, lam ting nguy co phan tng di tng hodc su kich thich tinh mién dich dbi véi

thGAA khong dugc huéng dich.

Vi du 2: Didu ché t& bao CHO san xuit RhRGAA ATB200 ¢6 ham lugng cao ctia N-

glycan mang mono- hodc bis-M6P

Chuyén nap cac té bao CHO béng ADN biéu hién thGAA sau d6 chon lgc cic thé bién
nap san xuit thGAA. Céu traic ADN dé bién nap té bao CHO v6i ADN ma hoéa cho
thGAA duge thé hién trén Hinh 5. Chuyén nap cac té bao CHO bang ADN biéu hién
rhGAA sau do6 chon loc cac thé bién nap san xuit thGAA.
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Sau khi chuyén nap, céc té bao DG44 CHO (DHFR-) ¢6 chira gen GAA duge tich hop

én dinh dwoc chon loc bing méi trudng thiéu hut hypoxanthin/tymidin (-HT). Khuéch
dai

Su biéu hién GAA trong céc té bao nay bang cach xt Iy bing methotrexat (MTX, 500
nM). Tap hop té bao ma biéu hién luong GAA cao dugc nhén dang bang thtr nghiém
hoat tinh enzym GAA va dugc st dung dé thiét 1ap cac dong riéng ré san xuit thGAA.
Tao ra cac dong vo tinh riéng r& trén dia moi trudng ban rin, lua chon bing hé
ClonePix, va chuyén dén dia c6 24 giéng sau. Thir nghiém cdc dong vo tinh riéng ré vé
hoat tinh enzym GAA dé nhan dién cac dong vo tinh biéu hién muc cao GAA. Céac
moi truong cbd didu kién dé xac dinh hoat tinh GAA st dung co chit 4-MU-a-
Glucosidaza. Cac dong vo tinh san xuit mitc GAA cao hon nhu dugc xac dinh boi thiy
nghiém enzym GAA dugc danh gia tiép vé kha ning sdng sét, kha ning sinh trudng,
hi¢u sudt GAA, cu tric N-glycan va sy biéu hién 4n dinh protein. Phan lap cac dong
t& bao CHO bao gdm dong té bao CHO GA-ATB-200, biéu hién rhGAA v6i N-glycan
dugc ting cudng mono-M6P hodc bis-M6P bing cach sir dung quy trinh nay.

Vi du 3: Bt eift va Tinh ché thGAA ATB200

San xuit nhidu mé rhGAA theo sang ché trong binh lic va trong thiét bi phan tng sinh
hoc truyén dich sit dung dong té bao CHO GA-ATB-200 va xéc dinh sy lién két
CIMPR. Thu thé CIMPR tuong tu lién két (~70%) v6i thu thé thé hién trén Hinh 7B
va Hinh 8 duoc quan sat v& thGAA ATB200 tinh ché tir cic mé san xuét khac nhau
cho thdy ring rhGAA ATB200 c6 thé dugc san xuit mot cach nhét quan. Nhu duoc
thé hién trén Hinh 4A, Hinh 4B, Hinh 7A va Hinh 7B, thGAA Myozyme® va rhGAA
Lumizyme® thé hién lién két CIMPR it dang ké hon so v6i thGAA ATB200.

Vi du 4: So Sanh Phan Tich ATB200 véi Lumizyme®
St dung séc ky 1éng trao ddi anion yéu ("WAX") dé phan doan rhGAA ATB200 theo

phosphat ¢ d4u tan cung. Tao ra bién dang rua giai bang cach rira giai ERT bing lugng
mudi tang dan. Theo doi bién dang nay bang UV (A280nm). rhGAA ATB200 thu
dugc tu té bao CHO va duoc tinh ché. Lumizyme® thu duge tir nguén thuong mai.

Lumizyme® thé hién dinh cao & bén trai bién dang rira gidi cua no. rhGAA ATB200
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thé hién bén dinh chiém wu thé rira gidi & bén phai cia Lumizyme® (Hinh 9). Didu

nay xac nhén rang thGAA ATB200 duoc phosphoryl hoa dén muc do 16n hon so véi
Lumizyme® vi su danh gia nay 1a béng dién tich d4u tan hon 1 4i lvc CIMPR.

Vi du 5: Xéc dinh dac diém oligosacarit cia thGAA ATB200

Panh gia glycan thGAA ATB200 di dugc tinh ché va glycan Lumizyme® bang
MALDI-TOF dé x4c dinh cac ciu triic glycan riéng ré duoc tim thay trén mdi ERT
(Hinh 10). Phat hién thiy cac mau ATB200 co6 chira lugng N-glycan loai manoza cao
khong dugc phosphoryl hoa thip hon so v6i Lumizyme®. Ham lugng cao cua glycan
M6P trong ATB200 so v6i Lumizyme®, nhim dich thGAA ATB200 dén t€ bao co
hitu hiéu hon. Ty & phan trim cao cla cAu trac mono-phosphoryl hoa va bis-
phosphoryl héa dugc xac dinh béi MALDI 1a phu hop vo6i bién dang CIMPR, bién
dang nay minh hoa su lién két cao hon mot cach dang ké cua ATB200 véi thu thé
CIMPR. Phan tich N-glycan théng qua phép do khdi phé MALDI-TOF x4c nhén ring
trung binh mdi phan tr ATB200 chua it nhét mot cdu tric bis-M6P N-glycan tu nhién.
Ham luong bis-M6P N-glycan cao hon trén hGAA ATB200 tuong quan tryc tiép voi
viée lién két 4i luc cao véi CIMPR trong thir nghiém lién két dia thu the M6P (KD
khoang 2-4 nM) Hinh 12A.

thGAA ATB200 ciing dugc phan tich vé céc bién dang N-glycan dac hiéu vi tri bang
cach st dung hai k¥ thuat phén tich LC-MS/MS khéc nhau. Trong phéan tich thu nhét,
protein bi bién tinh, bi khir, alkyl héa va phén giai truéc khi phan tich LC-MS/MS.
Trong qua trinh bién tinh va khir protein, 200 pg mau protein, 5 pl tris-HCI 1 mol/l
(ndng d6 cudi cing 50mM), 75 pl guanidin HCI 8 mol/l (ndng dd cudi cting 6 M), 1 pl
EDTA 0,5 mol/l (ndng do cudi cing 5 mM), 2 pul DTT 1 moV/l (ndng do cudi ciing 20
mM) va nudc Milli-Q® dugc bd sung vao 6ng 1,5 ml dé tao nén téng thé tich béng
100 pl. Tron mau va o & nhiét do 56°C trong thoi gian 30 phut trong bé kho. Trong
qua trinh alkyl hoa, tron mau protein da bi bién tinh va da khtr v6i 5 pL 1 mol/L
iodoaxetamit (IAM, nong do cudi 50 mM), sau d6 0 & 10-30°C trong t1 trong 30 phut.
Sau khi alkyl héa, bd sung 400 pl axeton da lam lanh trude vao mau va lam dong lanh
hdn hop & nhiét dd lam lanh -80°C trong thoi gian 4 gio. Sau d6 ly tAm mau trong 5
phit & 13000 rpm & 4°C va loai bé dich néi. BO sung 400 pL of axeton da lam lanh
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tru6e vao cac vién, ma sau d6 duoc ly tAm trong 5 phut & 13000 rpm & 4°C va loai bo

dich ndi. Sau d6 mau dugc 1lam kho trong khong khi trén nudc da trong tdi dé loai bo
phan axeton con lai. B6 sung 40 pl uré 8M va 160 ul NH4HCO3 100 mM vao mau dé
hoa tan protein. Trong qua trinh phén giai bing trypsin, sau d6 bd sung 50 pg protein
vao dém phan giai trypsin dén thé tich cudi bang 100 pl, va bd sung 5 pl trypsin 0,5
mg/ml (ty 1€ protein so vGi enzym bang 20/1 khdi lwong/khdi lwong). Tron k§ dung
dich ndy va 1 qua dém (16 + 2 gid) ¢ nhiét do 37°C. B6 sung 2,5 pl TFA 20% (ndng
do cudi cing 0,5%) dé lam dimg phan Gmg. Sau d6 phan tich mau bing cach st dung
Khéi Phd Ké Thermo Scientific Orbitrap Velos Pro™.

Trong phan tich LC-MS/MS thir hai, méu ATB200 dugc didu ché theo quy trinh bién
tinh, khir, alkyl hoa va phan giai trong tu, ngoai trir viée st dung axit iodoaxetic (IAA)
lam chit phan ung alkyl héa thay cho IAM, va sau d6 dugc phan tich bang cach sir
dung Khéi Phd Ké Thermo Scientific Orbitrap Fusion Lumos Tribid™.

Céc két qua clia phén tich thir nht va thir hai duge thé hién trén cc Hinh 11A-11H.
Trén cdc Hinh 11A-11H, céc két qua clia phan tich thtr nhit dugc thé hién bing cot
bén tri (mau x4m dam) va két qua clia phan tich thir hai dugc thé hién bang cot bén
phai (mau x4m nhat). Trén c4c Hinh 11B-11G, danh phép ky hiéu dé thé hién glycan la
theo tai liéu Varki, A., Cummings, R.D., Esko J.D., et al., Essentials of Glycobiology,
t4i ban 1an tha 2 (2009).

Nhu ¢6 thé thiy trén cac Hinh 8A-8I, hai phan tich cung cép két qua tuong tu, mic du
c6 mot sb bién ddi gitra cac két qua. Su bién ddi nay co thé 13 do mot s& yéu t6, bao
gém thiét bi duoc st dung va tinh chét tron ven cta phan tich N-glycan. Vi du, néu
mot 36 loai glycan dugc phosphoryl héa khong dugc nhin dang va/hodc khong dugc
dinh luong, thi tong s6 glycan dugc phosphoryl hoa ¢6 thé dugc thé hién dudi muc, va
ty 16 phan tram cia thGAA c¢6 mang glycan dugc phosphoryl hoa tai vi tri d6 ¢o thé
dugc thé hién dudi muc. Vi du khéc 13, néu mot sb loai glycan khong dugc phosphoryl
héa khong dugc nhan dang va/hodc khong duge dinh lugng, thi tbng s6 glycan khong
duoc phosphoryl hoa ¢ thé duoc thé hién dudi muc, va ty 18 phén trim cta thGAA c6
mang glycan dugc phosphoryl hoa tai vi tri d6 c6 thé duoc thé hién qué muc. Hinh
11A thé hién do chiém gitt vi tri N-glycosyl hoa ctia ATB200. Nhu ¢6 thé thiy trén
Hinh 11A, céc vi tri N-glycosyl hoa thir nhét, tht hai, tht ba, tht tu, thit ndm va thir
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sau hiu hét bi chiém gift, v6i ca hai phan tich phét hién trén 90% va lén dén khoang

100% enzym ATB200 c6 glycan dugc phat hién tai mdi vi tri tiém nang. Tuy nhién, vi
tri N-glycosyl hoa tiém nang thtr bay dugc glycosyl hoa khoang mot nira thoi gian.
Hinh 11B thé hién bién dang N-glycosyl hoa tai vi tri thi nhit, N84. Nhu c6 thé thy
trén Hinh 11B, loai glycan chinh 1a bis-M6P glycan. C4 phén tich thir nhit va phan
tich thir hai déu phat hién trén 75% ATB200 ¢6 bis-M6P glycan tai vi tri thir nhat.

Hinh 11C thé hién bién dang N-glycosyl hoéa tai vi tri thir hai, N177. Nhu ¢6 thé théy
trén Hinh 11C, loai glycan chinh 12 mono-M6P glycan va glycan manoza cao khong
dugc phosphoryl héa. Ca phan tich thtr nhét va phan tich thir hai déu phat hién trén
40% ATB200 c6 mono-M6P glycan tai vi tri thir hai.

Hinh 11D thé hién bién dang N-glycosyl héa tai vi tri thir ba, N334. Nhu c6 thé thy
trén Hinh 11D, loai glycan chinh 13 glycan manoza cao khong dugc phosphoryl hoa, |
glycan phtrc hop ¢6 hai nhanh, ba nhéanh, va bdn nhénh, va glycan lai. Cé phén tich thi
nhét va phan tich th& hai d&u phat hién trén 20% ATB200 c6 gdc axit sialic tai vi tri
tha ba.

Hinh 11E thé hién bién dang N-glycosyl héa tai vi tri thir tu, N414. Nhu ¢6 thé thiy
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