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(57) Sang ché dé xuat ché pham chira 128 tai t6 hop da tinh ché. Sang ché dé xuét, trong sd
cac d01 tuong khac, phuong phap cai tién dé tinh ché 12S protein dugc tao ra theo ky thuat
tai to hop cho liéu phap diéu tri bang enzym thay thé. Sang ché, mot phan, dua trén mot
kham pha bat ngo 1a protein I2S tai t6 hop c6 thé dugc tinh ché tir cac nguyén liéu sinh hoc
chua duge xur 1y, nhu méi trudng nudi ciy té bao chira 128, bang cach 4p dung quy trinh
bao gdm it dén bén cot sic ky.
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Linh vuc k§ thuit dwoe dé cap
Sang ché dé xudt phuong phép cai tién dé tinh ché 128 protein dugc tao ra theo
k¥ thuat tai td hop cho lidu phéap didu tri bing enzym thay thé. Ngoai ra, sang ché con

& xuét ché pham cira 12 t4i td hop d tinh ché.

Tinh trang k§ thuit ciia sang ché

Bénh mo lién két typ IT (MPS II, hoi ching Hunter) 14 mét r6i loan tich liiy thé
tiéu bao 1an lién quan dén nhifm séc thé X do su thiéu hut enzym iduronat-2-sulfataza
(I12S) gay ra. I2S phan cit cac gdc 2-O-sulfat ngodi cung ra khéi cac
glycosaminoglycan (GAG) dermatan sulfat va heparan sulfat. Do viéc mét hoidc thiéu
hut enzym I2S & céc bénh nhan méc hoi chimg Hunter, GAG s& tich tu ting dan trong
thé tiéu bao ctia nhidu loai kiéu té bao, gy ra xung huyét té bao, phi dai co quan, hiy
mo, va loan chirc néng h¢ co quan.

Noéi chung, cac biéu hién trén co thé cua cic bénh nhan mic hoi ching Hunter
bao gdm ca triéu ching sinh dudng 1an thin kinh. Vi du, trong mot sé trudng hop méc
hoi chiing Hunter, sy anh huéng dén hé thin kinh trung wong s& dan dén dap tmg
muon ting din va cac vAn d& vé hé than kinh. Mic du céc triéu chimg khéng mang
noron than kinh ciia hdi ching Hunter néi chung khong xuit hién khi méi sinh, sau
mdt khoang thoi gian, su tich tu GAG tang dan trong cac t& bao cta co thé c6 thé co
tac dong dang ké dén cac mod ngoai vi cta co thé. Su tich tu GAG trong mo ngoai vi
khién cho mit cia bénh nhan bi tho ciing va khién cho tran gé, miii tet va ludi to, cac
du hiéu chi bao bénh nhin méic hoi ching Hunter. Twong tu, su tich tu GAG c6 thé
tac dong bét lgi dén hé co quan cua co thé. Biéu hién ban diu nhu lam day vach tim,
phéi va khi dao, va lam phi dai bét thudng gan, 14 lach va than, cac thay d6i dang Kké
nay c6 thé dan dén suy nhuoc co quan déng ké & dién rong. Két qua 13, hoi ching
Hunter luén nghiém trong, tién trién, va lam giam tudi tho.

Liéu phap diéu tri bing enzym thay thé (enzyme replacement therapy — ERT) 1a
liéu phap diéu tri d dugc chip nhan dé didu tri hoi chimg Hunter (MPS II), ma bao
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gbm viéc cho cic bénh nhén méc hoi ching Hunter dung enzym I2S ngoai sinh thay
thé.

Ban chét k§ thuit ciia sang ché

Sang ché @& xudt, trong s6 cac dbi tuong khéac, phwong phép céi tién dé tinh ché
protein I2S dugc tao ra theo k¥ thuat tai t6 hop cho liéu phap diéu tri bing enzym thay
thé. Sang ché, mot phan, dwgc dya trén phat hién dang ngac nhién rang protein I28S tai
td hop c6 thé dugc tinh ché tir cac chét liéu sinh hoc chwa duoc xit Iy, nhu moi trudng
nudi cdy té bao chira 128, bang cach 4p dung quy trinh bao gdm chi c6 bbn cot sic ky.
Quy trinh da dwoc chip nhan dé tinh ché 128 tai t6 hop cho lidu phép didu tri bang
enzym thay thé bao gdm 6 cot sic ky. Nhu da dugc boc 10 trong phan vi du, cac
protein 128 tai t6 hop dugc tinh ché bing cach ap dung quy trinh bbn cot theo sang
ché phii hop véi céc yéu cAu vé& d3 tinh khiét & M§ va nhiéu nuéc khac. Ngoai ra, viéc
tinh ché enzym I2S t4i td hop theo sang ché vAn gitt dugc ty 1& phén trim C,-
formylglyxin (FGly) & mitc cao (vi du, cao hon 70% va t51 da dén 100%), ma 13 quan
trong d6i v&i hoat tinh cia enzym I2S, va cic dic tinh khac biét nhu ham luong axit
sialic va ban d6 glycan ma c6 thé tao diéu kién thuan loi cho @06 sinh kha dung va/hodc
viéc hudng dich protein 125 tai t6 hop dén thé tidu bao. Do d6, sang ché dé xuét quy
trinh hiéu qua, ré hon, va nhanh hon dé tinh ché protein I2S tai td hop. Sang ché 1a dic
biét hitu dung dé tinh ché protein 12S téi t6 hop d3 dugc tao ra trong mdi trudng
khong chtra huyét thanh.

Do d6, theo mot khia canh, sang ché d& xuét phuong phap tinh ché protein 12S
tai t6 hop tir ché pham khong tinh khiét bang cach 4p dung quy trinh trén co s& mot
hoidc nhiéu bude sic ky trao ddi anion, sic ky trao dbi cation, sic ky kiéu hon hop, va
sdc ky tuong tac ky nudc. Theo mot sd phwong 4n, phuong phép theo sang ché bao
gém it hon 6 (vi du, it hon 5, it hon 4, hodc it hon 3) budc sic ky. Theo mot s6
phuong an, phuong phép theo sang ché bao gbém 2, 3, 4 hoic 5 budc sic ky. Theo mot
sd phuong 4n, phuong phép theo séng ché bao gbm 4 budc sic ky. Theo mot sd
phuong an, protein 12S tai td hop da duogc tinh ché theo sang ché chira protein cla té
bao chi (Host Cell Protein — HCP) v6i lugng it hon 100ng/mg (vi dy, HCP véi lugng
it hon 90ng/mg, HCP v6i lugng it hon 80ng/mg, HCP véi lugng it hon 70ng/mg, HCP
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vé6i luong it hon 60ng/mg, HCP véi lugng it hon 50ng/mg, HCP véi lugng it hon
40ng/mg, HCP véi lugng it hon 30ng/mg, HCP véi lugng it hon 20ng/mg, HCP v6i
lugng it hon 10ng/mg).

Theo mot sé phwong an, sdc ky trao ddi anion thich hop 1a séc ky Q. Theo mot sd
phuong an, séc ky trao dbi cation thich hop 1a séc ky SP. Theo mdt s6 phwong an, sic
ky kiéu hdn hop thich hop 1a sic ky hydroxyapatit (HA). Theo mot s6 phuong an, séc
ky twong tac ky nudc thich hop 1a sic ky phenyl.

Puoc du tinh rf?mg séc ky trao d6i anion (vi dy, cot O), sic ky trao dbi cation (vi
du, cot SP), séc ky kiéu hdn hop (vi du, cot HA), va sic ky twong tac ky nude (vi dy,
c6t phenyl) ¢6 thé duge thyc hién theo thi t bat ky. Theo mdt s6 phuong 4n, phuong
phéap theo sang ché thuc hién séc ky trao ddi anion (vi dy, cot O), sic ky trao ddi
cation (vi du, ¢t SP), sdc ky kiéu phdi hop (vi du, cot HA), va sic ky tuong tac ky
nude (vi du, cot phenyl) theo thir tu nay.

Theo mdt sé phuong 4n, ché pham khong tinh khiét hodic chit rira giai trung gian
hodc Iuu lugng dugce didu chinh dén do pH nam trong khoang tur 5,0 dén 7,0 (vi dy,
khoang 5,0, 5,5, 6,0, 6,5 hoac 7,0) va do dan dién nim trong khoang tir 10mS/cm dén
20mS/cm (vi du, 10mS/cm, 11mS/cm, 12mS/cm, 13mS/cm, 14mS/cm, 15mS/cm,
16mS/cm, 17mS/cm, 18mS/cm, 19mS/cm, hodc 20mS/cm) truée khi nap vao cot séc
ky trao d6i anion (vi du, ¢t Q). Theo mdt sb phuong 4n, d¢ pH duogc diéu chinh béng
cach st dung natri axetat 1M. Theo mot ) phuong an, do dan dién dugc diéu chinh
bang cach sir dung natri clorua 5M. Theo mot s& phuong 4n, cot sc ky trao ddi anion,
khi da dugc nap, dugce rira b%mg cach st dung dung dich dém rtra chura néng d6 mudi
(vi du, NaCl) nim trong khoang tir 140mM dén 200mM (vi dy, khoang 140mM,
145mM, 150mM, 155mM, 160mM, 165mM, 170mM, 175mM, 180mM, 185mM,
190mM, 195mM, hodc 200mM) véi 6 pH nam trong khoang tir 5,0 dén 7,0 (vi du,
khoang 5,0, 5,5, 6,0, 6,5 hodc 7,0). Theo mot s6 phuong an, cot séc ky trao dbi anion
duoc rira giai bang cach sit dung dung dich dém rira giai chira gradien mubi tuyén tinh
(vi dy, NaCl). Theo mot sd phwong 4n, gradien NaCl tuyén tinh thich hgp chita NaCl
nim trong khoang tir OmM dén 500mM (vi dy, nim trong khodng tr OmM dén
400mM, nim trong khoing tr OmM dén 350mM, nim trong khoang tir OmM dén
300mM, ndm trong khoang tir 50mM dén 500mM, nim trong khoang tir 150mM dén
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500mM, nim trong khoang tr 150mM dén 450mM, nim trong khoang tir 150mM dén
400mM).

Theo mot s6 phwong én, ché phim khong tinh khiét hodc chét rira gidi trung gian
hoic luu lugng dwoc diéu chinh dén d6 din dién nim trong khoang tr ImS/cm dén
20mS/cm (vi dy, ndm trong khoang tr lmS/cm dén 15mS/cm, ndm trong khoang tir
1mS/cm dén 10mS/cm, nim trong khodng tir ImS/cm dén 8mS/cm, ndm trong khoang
tir ImS/cm dén 6mS/cm, ndm trong khoang tr 1mS/cm dén 4mS/cm, nim trong
khoang tir 2mS/cm dén 4mS/cm) trude khi nap vao cot séc ky trao ddi cation (vi dy,
cot SP). Theo mét s6 phwong 4n, ché phim khong tinh khiét hodc chit rira giai trung
gian hodc luu lugng duoc diéu chinh dén d6 din dién nim trong khoang tir khoang
2mS/cm dén 4mS/cm (vi dy, 2mS/cm, 2,5mS/cm, 3mS/cm, 3,5mS/cm, hodc 4mS/cm)
truée khi nap vao cot sic ky trao dbi cation (vi du, cot SP). Theo mot s6 phuong 4n,
d6 din dién dugc didu chinh bing cach pha loang dich rira giai tir ¢t sdc ky trao doi
anion v6i H,O theo ty 1€ khoang 1 dén 2:1 (vi du,. 1:1, 1,1:1, 1,2:1, 1,3:1, 1,4:, 1,5:1,
1,6:1, 1,7:1, 1,8:1, 1,9:1, hodic 2:1). Theo mét s& phwong &n, d6 din dién duoc didu
chinh bang céach loc thim tach. Theo mot s6 phuong an, cot sic ky trao dbi cation
dugc chay & do pH nim trong khoang tir 5,0 dén 6,5 (vi du, khoang 5,0, 5,5, 6,0 hodc
6,5). Theo mot sd phuong 4n, cot sdc ky trao ddi cation dugc chay bing dung dich
dém chira ndng dd phosphat (vi dy, NaPO4) nim trong khoang tr 0,01M dén 0,1M (vi
du, khoang 0,01M, 0,02M, 0,03M, 0,04M, 0,05M, 0,06M, 0,07M, 0,08M, 0,09M,
hodc 0,1M). Theo mét s6 phwong 4n, o pH thich hop nim trong khoang tir 5,0 dén
6,5 (vi du, khoang 5,0, 5,5, 6,0, hodc 6,5).

Theo mét s& phurong 4n, ché pham khong tinh khiét hodc chét rira gidi trung gian
hodc luu lwong duge didu chinh dén ndng d6 phosphat (vi dy, NaPO4) nim trong
khoang tir 0,001M dén 0,01M (vi dy, khoang 0,001M, 0,002M, 0,003M, 0,004M,
0,005M, 0,006M, 0,007M, 0,008M, 0,009M, hodc 0,01M) va d6 pH nim trong
khoang tir 5,0 dén 6,5 (vi dy, khoang 5,0, 5,5, 6,0, hodc 6,5) trudc khi nap lén cot sic
ky kiéu hdn hop (vi dy, cot HA). Theo mot s& phwong 4n, cot sic ky kiéu hén hop (vi
dy, cot HA), khi d& dugc nap, dugc rira bing dung dich dém rira chira phosphat (vi du,
natri hogc kali phosphat véi néng do ndm trong khoang tir 1mM dén 10mM) & hoic

gan do pH trung tinh. Theo mot sd phuong 4n, cot sic ky kiéu hdn hop da nap (vi du,
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cot HA) duge rira bang dung dich dém ria c6 ndéng do phosphat nim trong khoang tir
10mM dén 20mM (vi dy, nim trong khoang tir 10mM dén 18mM, nim trong khoéng
tir 10mM dén 16mM, nim trong khoang tir 10mM dén 15mM, nim trong khoang tir
12mM dén 20mM, nim trong khoang tir 14mM dén 18mM, nim trong khoang tir
14mM dén 16mM). Theo mot sb phuong an, cot séc ky kiéu hdn hop da nap (vi du,
cot HA) dugc rira bang dung dich dém rira c6 ndng d6 phosphat bing hoic cao hon
10mM, 11mM, 12mM, 13mM, 14mM, 15mM, 16mM, 17mM, 18mM, 19mM, 20mM.
Theo mot sb phuong 4n, viéc rira giai cft sic ky kiéu hdn hop (vi dy, cot HA) duoc
thue hién bang gradien dung dich dém phosphat. Theo mot s6 phuong 4n, dung dich
dém rira giai thich hgp cé thé c6 gradien phosphat ciia natri phosphat hodc kali
phosphat nim trong khoang tir ImM dén 400mM (vi dy, ndm trong khoang tir 1mM
dén 300mM, n3m trong khoang tir ImM dén 200mM, nim trong khoang tir 1mM dén
150mM, nim trong khoang tir 1mM dén 100mM, n3m trong khoang tir 10mM dén
350mM, nim trong khoang tir 10mM dén 300mM, nim trong khoang tir 10mM dén
250mM, nim trong khoang tr 10mM dén 200mM, nidm trong khoang ur 10mM dén
150mM, nim trong khoang tit 10mM dén 140mM, nim trong khoang tir 10mM dén
130mM, nim trong khoang tr 10mM dén 120mM, nim trong khoang tir 10mM dén
110mM, tir 10mM dén 100mM, nim trong khoang tir 10mM dén 90mM, ndm trong
khoang tir 10mM dén 80mM, nidm trong khoang tr 10mM dén 70mM, nim trong
khoang tir 10mM dén 60mM, nam trong khoang tir 10mM d&n 50mM). Theo mot sb
phuong 4n, viéc rta giai ¢t HA dugc thuc hién ting budc dé 1am ting ndng do
phosphat trong dung dich dém rira gidi. Theo mot s6 phuong 4n, cac dung dich dém
rira giai ting budc co thé c6 ndng @6 phosphat (vi dy, natri phosphat) dugc chon trong
s6 10mM, 20mM, 30mM, 40mM, 50mM, 60mM, 70mM, 80mM, 90mM, 100mM,
110mM, 120mM, 130mM, 140mM, 150mM, 200mM, 250mM, 300mM, 350mM,
400mM. Theo mot s6 phuong éan, tién hanh rta giai cot sic ky kiéu hén hop (vi du,
cot HA) bang dung dich dém rira giai c6 ndng d6 phosphat (vi dy, natri phosphat) nim
trong khoang tr 50mM dén 150mM (vi du, chon trong s6 ndng d6 phosphat (vi du,
natri phosphat) 13 50mM, 60mM, 70mM, 80mM, 90mM, 100mM, 110mM, 120mM,
130mM, 140mM, 150mM, va céc cich két hop clia chung).
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Theo mot sé phuong 4n, ché phim khong tinh khiét hodc chét rira gii trung gian
hoic luu lugng duge diéu chinh dén ndng d6 mudi (vi du, NaCl) ndm trong khoang tir
0,5M dén 2,0M (vi dy, khoang 0,5M, 1,0M, 1,1M, 1,2M, 1,3M, 1,4M, 1,5M, 1,6M,
1,7M, 1,8M, 1,9M, hoac 2,0M NaCl) & d6 pH nam trong khoang tir 4,5 dén 6,0 (vi du,
khoang 4,5, 5,0, 5,5, hodc 6,0) trudc khi nap 1€n cot sic ky twong tac ky nudc (vi du,
cot phenyl). Theo mot sd phuong 4n, cot sic ky twong tac ky nudce, khi da dugc nap,
duoc rira bang cach sir dung dung dich dém rira chira ndng d6 mudi (vi dy, NaCl) nim
trong khoang tir 0,5M dén 2,0M (vi du, NaCl khoang 0,5M, 1,0M, 1,1M, 1,2M, 1,3M,
1,4M, 1,5M, 1,6M, 1,7M, 1,8M, 1,9M, hodc 2,0M) & d6 pH khoang tur 4,5 dén 6,0 (vi
du, khoang 4,5, 5,0, 5,5, hoiic 6,0). Theo mét s6 phwong 4n, cdt séc ky twong tac ky
nuéc dugc rira gidi bing cach sir dung dung dich dém rira giai chira mudi (vi du,
NaCl) & ndng do nim trong khoang tir 0,1M dén 0,5M (vi du, khoang 0,1IM, 0,2M,
0,3M, 0,4M, hoic 0,5M NaCl) & d6 pH nim trong khoang tir 4,5 dén 6,0 (vi du,
khoang 4,5, 5,0, 5,5, hodc 6,0).

Theo mdt s6 phwong 4n, timg budc sic ky trao ddi anion, sic ky trao dbi cation,
sic ky kiéu hdn hop, va cot sic ky tuong tac ky nude co chidu cao nam trong khoang
tir 14cm dén 25cm (vi dy, ndm trong khoang tlr 15cm dén 25cm, nim trong khoang tir
15cm dén 20cm, ndm trong khoang tir 14cm dén 24cm, nim trong khoang tir 14cm
dén 22cm, nam trong khoang tlr 14cm dén 20cm, hodc nim trong khoang tir 16cm dén
18cm). Theo mot s6 phuong én, mdi sic ky trao di anion, séc ky trao dbi cation, séc
ky kiéu hén hop, va cot sic ky tuong tac ky nudce ¢ chiéu cao khoang 14cm, 15cm,
16cm, 17cm, 18cm, 19cm, 20cm, 21cm, 22cm, 23cm, 24cm, hodc 25¢cm.

Theo mdt s phwong an, phuong phép theo séng ché bao gdm buéc lam bét hoat
virut truée khi nap ché phidm khong tinh khiét vao cot séc ky thir nhit. Theo mot sd
phuong 4n, budc lam bét hoat virut bao gdm viéc bd sung chit tay rira vao ché phdm
khong tinh khiét. Theo mot sd phuong 4n, phuong phap theo séng ché con bao gdm
budc loai bd virut sau cot sic ky cudi cing. Theo mot sd phuong 4n, phuong phap
theo sang ché con bao gém buédce siéu loc va’hodc loc thAm tach. Theo mot sb phuong
an, budc siéu loc va/hoac loc thim tach bao gém viée trao ddi protein 128 téi td hop

da dugc tinh ché v6i dung dich dém ciia duge phém.
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Theo mét sé phuong 4n, séng ché duoc ap dung dé tinh ché protein 128 tai t5 hop
¢6 trinh tw axit amin twong ddng it nhat khoang tir 50% (vi du, it nhét khoang tir 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%) véi trinh tu néu
trong SEQ ID NO NO:1. Theo mot sd phuong 4n, sing ché dugc ding dé tinh ché
protein I2S téi td hop c6 trinh ty axit amin tuong ddng véi trinh tw néu trong SEQ ID
NO NO:1.

Theo mdt s6 phuong 4n, sang ché dugc 4p dung & tinh ché protein 128 tai t6 hop
tao ra boi té bao cia dong vat c6 va dugc nudi cdy trong huyén phil trong moi trudng
khong chira huyét thanh. Theo mot s& phuong 4n, mdi truong khdng chira huyét thanh
thich hop ddi véi séng ché khong chira thanh phan c6 ngudn gdc ddong vat. Theo mot
s6 phuong 4n, moi trudng khong chua huyét thanh thich hop dbi v6i sang ché 1a mdi
truong xac dinh vé mit héa hoc. Theo mot sb phuong 4n, té bao cia dong vat c6 vi
duoc nudi cdy trong thung phan g sinh hoc. Theo mét sb phuong 4n, té bao cua
dong vat c6 vi cling biéu hién protein 128 tai t6 hop va enzym sinh ra formylglyxin
(FGE). Theo mdt sé phwong é4n, té bao cua dong vat c6 via 1a té bao clia ngudi.

Theo mot sb phwong an, ché phim khéng tinh khiét duoc ding trong phuong
phap theo sang ché dugc chudn bi tir mdi tredng khdng chira huyét thanh chira protein
128 tai td hop duogc tiét ra tir t& bao cua dong vét c6 vu. Theo mét sb phuong an, ché
phim khong tinh khiét dugc dung trong phuong phap theo sang ché dugc 13 dong tir
ché phdm mai trudng dugce 1am dong lanh.

Theo mot s phuong an, protein 128 téi tb hop tinh ché theo sang ché chura, tinh
trung binh, tir 16 dén 22 (vi dy, tir 16 dén 21, tir 16 dén 20, tir 16 dén 19, tir 17 dén 22,
tir 17 dén 21, tir 17 dén 20, tir 17 dén 19) don vj axit sialic trong mdi phan tir. Theo
mdt sd phuong 4n, protein 128 tai t6 hop tinh ché theo sang ché chira, tinh trung binh,
16, 17, 18, 19, 20, 21, hoic 22 sialic axit trong mdi phan ti.

Theo mdt s6 phuwong 4n, protein 12S tai t6 hop tinh ché theo sang ché c6 mirc do
chuyén hoa it nhét khoang 70% (vi dy, it nhit khoang 77%, 80%, 85%, 90%, 95%,
96%, 97%, 98%, 99%) gdc xystein twong Gmg v6i Cys59 cua 128 clia ngudi (SEQ ID
NO:1) thanh Cy-formylglyxin (FGly). Theo mot sd phuong 4n, protein 128 tai t6 hop
tinh ché theo sang ché c6 mic do chuyén héa hiu nhu 100% gdc xystein twong tmg

v6i Cys59 cia 128 cua ngudi (SEQ ID NO:1) thanh C,-formylglyxin (FGly). Theo

-8



35369

mot sd phuong an, protein 128 tai tb hop tinh ché theo sang ché c6 dic hiéu hoat tinh
it nhit 20U/mg, 30U/mg, 40U/mg, 50U/mg, 60U/mg, 70U/mg, 80U/mg, 90U/mg,
hoic 100U/mg nhu dugc x4c dinh theo thir nghiém hoat tinh gidi phong sulfat in vitro
bang céach str dung heparin disacarit lam co chét.

Theo mot s& phuong 4n, protein 128 tai td hop tinh ché theo sang ché duge xac
dinh tinh chat véi mic d6 hip thu vao t& bao nhiu hon 70%, 75%, 80%, 85%, 90%,
95%, nhu x4c dinh dugc theo thir nghiém hép thu in vitro.

Theo mét sé phwong 4n, protein 128 tai t4 hop tinh ché theo séng ché duge xéac
dinh tinh chét véi ban dd glycan chira bay nhom dinh 1An luot 12 ddu hiéu chi bao vé
protein 128 trung tinh (nhém dinh 1), protein 12S da dugc mono-sialyl hoa (nhém dinh
2), protein 12S di dugc di-sialyl hoa (nhém dinh 3), protein 12S da dugce
monophosphoryl héa (nhém dinh 4), protein I2S di dugc tri-sialyl hoa (nhém dinh 5),
protein 12S di dugc tetra-sialyl hoa (nhém dinh 6), va protein 12S d3 dugce
diphosphoryl héa (nhém dinh 7). Theo mot s6 phuong 4n, ban dd glycan dugc tao ra
sau khi bi phan cét boi neuraminidaza. Theo cac phwong én khac, ban d6 glycan dugc
tao ra sau khi bing phosphataza kiém.

Trong sb cac dbi tugng khac, séng ché d& xuét protein 128 tdi td hop da duoc tinh
ché nhu dugc bdc 16 trong ban md ta nay, va cac duge phém hodc ché phém chtra no.
Theo mét s6 phwong 4n, ché phdm duge bao ché dé dung qua dudng tinh mach, dudi
da va/hodc qua duong ndi tiy mac. Sang ché con dé xuit cac phwong phap diéu tri hoi
chirmg Hunter bing cich cho dbi twong c6 nhu cau didu tri dung I2S tai t6 hop da dugce
tinh ché, dugc phdm hodc ché pham chtra no.

Thuét ngit “protein 128>, “I12S”, “enzym 125”, hodc cac bién thé ngit phap tuong
duong, dugc dung trong ban md ta nay d8 chi ché phdm chira phan ti protein 128 tai
t6 hop trir khi dugc chi 13 khéc.

Céc thuét ngit “khoang” va “khoang chimg” dugc dung trong ban mé ta nay la
twong duong véi nhau. S6 bat ky dugc dung trong don yéu cdu cip bang doc quyén
sang ché nay kém theo hodc khong kém theo khoang/khoang chimg c6 nghia bao tram
moi dao dong bt ky ma chuyén gia trong linh vuc k¥ thuat nay da biét.

Céc diu hiéu, cac muc dich, va cac uu diém khac theo sang ché dugc thé hién o

trong phan M6 ta chi tiét sang ché duéi ddy. Tuy nhién, can phai hiéu rang, phin M6
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ta chi tiét sang ché, trong khi bicu thi cac phuong 4n theo sdng ché, chi dugc dua ra
nhim @& minh hoa, ma khéng nhim d€ giéi han pham vi clia sang che. Céc thay doi va
c4c cai bién khac nhau trong pham vi clia sang ché 12 rd rang ddi véi chuyén gia trong

linh vuc k¥ thuét nay khi xem xét phan M5 ta chi tit sang ché.

MG ta vin tit cac hinh vé

Céc hinh v& kém theo, ma cung nhau tao thanh b hinh v&, chi nham muc dich
minh hoa, ma khong nhdm muc dich gi¢i han pham vi clia sang ché.

Hinh I thé hién so dd 1am vi du dé tinh ché 128 tai td hop dugce tao ra trong moi
trrong khong chira huyét thanh.

Hinh 2 thé hién ban dd peptit 1am vi du ciia I12S AF téi t6 hop da dugc tinh ché
s0 v&i 128 tham chiéu.

Hinh 3 thé hién phan tich SDS-PAGE (Bac) 1am vi du vé& 128 AF tai t0 hop da
dugc tinh ché.

Hinh 4 thé hién phan tich bién dang dién tich lam vi du ciia 128 AF t4i t hop da
dugce tinh ché duge dénh gia theo sc ky trao dbi ion.

Hinh 5 thé hién bién dang ban dd glycan lam vi du cia I12S AT tai to hop da
duge tinh ché.

Hinh 6 thé hién phan tich 1am vi du v& hoat tinh (U/mg) sau budc lam bt hoat
virut ciia quan thé thu hoach dugc lam trong chira I2S tai t6 hop theo UPB.

Hinh 7 thé hién phan tich SEC-HPLC lam vi du sau buéc lam bét hoat virut ciia
quéan thé thu hoach dugc 1am trong chira 128 tai t5 hop theo UPB.

Hinh 8 thé hién SDS-PAGE lam vi du dugc xit Iy bing céch nhudm bac protein
128 t4i td hop da dugc tinh ché.

Hinh 9 thé hién ban @ peptit 1am vi du d6i v6i enzym 128 tai td hop da dugc
tinh ché duoc tao ra tir dong té bao 12S-AF 2D duge cho sinh trudng trong diéu kién
nudi cdy khong chira huyét thanh (khéi bén trén) so v6i tham chiéu.

Hinh 10 thé hién bién dang glycan lam vi du dugc tao ra cho enzym I2S tai tb
hgp da dugc tinh ché dugc tao ra bing cach st dung céc dong té bao I2S-AF 2D va
4D dugce cho sinh trudng trong didu kién nudi cdy té bao khong chira huyét thanh so

v&i tham chiéu.
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Hinh 11 thé hién bién dang dién tich 1am vi du dugc tao ra cho enzym I2S tai tb
hop da duge tinh ché dugc tao ra béng cach st dung dong té bao I12S-AF 2D duoc cho
sinh truéng trong didu kién nudi ciy té bao khong chua huyét thanh so véi 12S dbi

chirng tham chiéu.

M6 ta chi tiét sang ché

P& d& hidu sang ché hon, ddu tién, mot sb thuat nglt dugc xac dinh. Céc dinh
nghia khac ddi v6i cic thuat ngit sau va cac thuat ngit khic duge néu dudi day trong
toan by ban mo ta nay.

Khodng hoic khodng chimg: thuat nglt “khoang” hodc “khodng chung”, nhu
duoc ap dung cho mot hodc nhiéu tri sb dang quan tdm, dugc dung trong ban mo ta
nay dé chi tri sé 13 twong tw véi tri s6 tham chiéu da néu. Theo c4c phuong 4n nhét
dinh, thut ngit “khoang” hodc “khoang ching” dugc dung d& chi khoang tri s6 trong
khoang 25%, 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%,
7%, 6%, 5%, 4%, 3%, 2%, 1%, hodc thép hon theo ca hai chidu (16n hon hodc nho
hon) tri s tham chiéu da néu trir khi c¢6 quy dinh khac hodc rd rang theo cach khac tuy
theo ngit canh (trir tri sb vugt qua tri s6 c6 thé 12 100%).

C6 hoat tinh sinh hoc: thuat ngit “c6 hoat tinh sinh hoc” dugc dung trong ban md
t4 nay dé chi dic tinh ctia chét bt ky ¢6 hoat tinh trong hé sinh hoc (vi du, méi truong
nuodi céy té bao, co quan, v.v.). Vi du, chit, ma khi duoc dung cho co quan, co tac
dung sinh hoc trén co quan d6, dugc coi 1a ¢ hoat tinh sinh hoc. Hoat tinh sinh hoc
cling c6 thé dugc x4ac dinh bang cac thir nghiém in vitro (vi dy, cac thir nghiém enzym
in vitro nhu thtr nghiém giai phong sulfat). Theo céc phuong an cu thé, khi protein
hodc polypeptit c6 hoat tinh sinh hoc, phin protein hodc polypeptit ¢ it nhit mot hoat
tinh sinh hoc ctia protein hodc polypeptit thuong duoc goi 1a phan “c6 hoat tinh sinh
hoc”. Theo mdt s6 phuong éan, protein dugc tao ra va/hodc dugc tinh ché tir hé dich
nudi cdy t& bao, ma biéu thi hoat tinh sinh hoc khi dugc ding cho ddi twgng. Theo mot
s& phuong 4n, protein can phai xir ly tiép dé c6 hoat tinh sinh hoc. Theo mot sd
phuong an, protein cAn duoc cai bién sau dich ma nhu, nhung khong chi gidi han @,
glycosyl hoa (vi duy, sialyl héa), farnysyl héa, phan cét, gip nép, chuyén héa

formylglyxin va t& hop cta ching, dé c6 hoat tinh sinh hoc. Theo mot sé phwong én,
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protein dugc tao ra ¢ tién dang (ttc 12 dang chua thanh thuc), c6 thé can phai cai bién
thém dé tr& thanh c6 hoat tinh sinh hoc.

Thy thé manoza-6-phosphat dc 1ap véi cation (cation-independent mannose-6-
phosphate receptor -CI-MPR): thuat ngit “thu thé manoza-6-phosphat doc 1ap véi
cation (CI-MPR)” duoc diing trong ban mé ta nay d& chi té bao thu thé ma lién két voi
cac dudi manoza-6-phosphat (M6P) trén cac tién chét axit hydrolaza trong thé Golgi
ma ciling du dinh di dén thé tiéu bao. Ngoai manoza-6-phosphat, CI-MPR cling lién
két céc protein khac bao gdm IGF-IL. CI-MPR con dugc goi la “thu thé M6P/IGF-IT,
“thy thé CI-MPR/thy thé IGF-II?, “IGF-II” hojc “thy thé IGF2”. Céc thuft ngit ndy va
cac chit viét tit cia chiing dugc st dung thay thé nhau trong ban mo ta nay.

Séc ky: thuat ngit “sic ky” dugc dung trong ban mo ta nay dé chi k¥ thuat tach
hdn hop. Néi chung, hén hop nay dugc hoa tan trong chét long dugc goi la “pha
dong”, ma pha nay mang hdn hop nay di qua cAu tric gitt nguyén liéu khac dugc goi
1a “pha tinh”. Sic ky cot 1a k¥ thuat tach trong d6 dém tinh nim bén trong 6ng, tirc 13
cot.

Chdt pha lodng: thuat ngi “chét pha loing” dugc ding trong ban mo ta nay dé
chi chit pha lodng dugc dung (vi du, an toan va khong doc dé dung cho ngudi) hitu
dung dé didu ché dugc phdm hoan nguyén duge. Céc chét pha loing lam vi du bao
¢dm nude vo khudn, nue kim ham vi khuén dé tiém (BWFI), dung dich dugc dém do
pH (vi du, nudc mubi dém phosphat), nu6c dung dich mubi vo6 khuln, dung dich
Ringer hodc dung dich dextroza.

Rita gidi: thuat nglt “rira giai” dugc ding trong ban mo ta nay dé chi quy trinh
chiét mot chét liéu ra khoi chét lidu khac bing céch rira bang dung mdi. Vi du, trong
sic ky trao ddi ion, quy trinh rira gii rra d4 nap d8 loai bo ion b bit git.

Dich rita gidi: thuat ngit “dich rira giai” dugc dung trong ban mé ta nay dé chi
hén hop gdm “chit mang” pha dong va chét liéu phan tich thu dugc tir viée sac ky,
thudng 1a két qua cta viée rira giai.

Liéu phdp diéu tri béng enzym thay thé (enzyme replacement therapy — ERT):
thuat ngit “liéu phép didu tri bing enzym thay thé (ERT)” dugc ding trong ban mé ta
nay d8 chi chién luge didu tri bit ky ma didu chinh sy thiéu hut enzym bang cach cung

cép enzym di mat. Theo mot sO phuong én, enzym dd mat duge cung cap bing cach
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dung qua dudng ndi tiy mac. Theo mot sd phuong 4n, enzym da mét dwgc cung cip
bing cach truyén vao dong mau. Khi duoc ding, enzym dugc céc té bao hip thu va
vén chuyén dén thé tiéu bao, ma & d6 enzym hoat dong dé loai bo cht li¢u da tich tu
trong thé tiéu bao do thiéu hut enzym. N6i chung, d8 liéu phép didu tri thé tidu bao
bing enzym thay thé c6 hiéu qua, enzym didu tri dugc phan phéi dén thé tiéu bao &
céc té bao thich hop trong mé dich noi d& thy c6 su khiém khuyét vé mit tich lity.

Lam cdn bang hodc viéc cdn béng: cac thuat ngit “lam cin bing” hodc “viéc can
bang” lién quan dén sic ky dugc ding trong ban mo ta nay dé chi quy trinh dua chit
16ng thir nhét (vi du, dung dich dém) dén trang théi can bing bang mot chét 1ong khac,
thuong dé dat dugc tinh trang n dinh va phan bd dong déu cac thanh phin cla chét
16ng (vi du, dung dich dém). Vi du, theo mot ) phuong é4n, cot séc ky c6 thé duogc
1am cén bing bang cach cho mot hodc nhidu thé tich cot ctia chit 1éng mong mubn (vi
du, dung dich dém) chay qua cdt.

Cdi thién, lam ting, hodc lam gidm: cac thuat ngfr “cai thién”, “lam tdng” hodc
“lam gidm”, hodc céac bién thé ngit phap twong duong, dugc dung trong ban mo ta nay
d8 chi tri s twong dbi voi phép do céc thong s6 ban dau, nhu phép do trén cing cé thé
truée khi khoi ddu phép didu tri duge boc 10 trong ban md ta nay, hodc phép do & ca
thé dbi chimg (hodc nhidu cé thé dbi chimg) khi khong c6 phép didu tri duge boc 16
trong ban mo ta ndy. “Cé thé di ching” 1a ca thé bi méc cing dang bénh tich liy &
thé tidu bao nhu cé thé dugc diéu tri, 1a ngudi & cing khoang do tudi nhu c4 thé dugc
diéu tri (dé dam bao ring cic giai doan bénh & ca thé dugc didu trj va ca thé dbi chiing
la tuong duong).

Tap chdt: thuat ngit “tap chit” dugc dung trong ban md ta nay @& chi cac chit
chira bén trong mot lwong chét 16ng, khi, hoic rin han ché, ma khac biét so véi thanh
phan héa hoc ctia nguyén liéu hodc hop chit dich. Cac tap chét nay con dugc goi 12
céc chét tap nhiém.

Nhém lién két: thuat ngit “nhém lién két” duoc dung trong ban md ta nay dé chi,
trong protein dung hop, trinh ty axit amin ma khong phai 12 trinh ty axit amin xuét
hién tai mot vi tri cu thé trong protein tw nhién va thudng dugc thiét k& & dang linh
hoat hodc dé xen vao ciu triic, nhu vong xo0én a, gifta hai gbc protein. Nhém lién két

con dugc goi la phén dém.
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Nap: thuat ngit “nap” dugc ding trong ban mo ta nay d& chi, trong séc ky, viéc
bd sung chit 1ong hodc chit rén chta mAu vao cot. Theo mdt sé phuong 4n, sau do,
céc thanh phin cu thé cia mAu da nap vao cdt bi bét gilt khi mau nap di qua c4t nay.
Theo mot sb phwong 4n, cdc thanh phin cu thé ctia mau nap vao cot khong bi cot bét
gift, hodc “chay qua”, khi mau nap di qua cot.

Polypeptit: “polypeptit” duge ding trong ban m6 ta nay thuong la chudi chua it
nhét hai axit amin da duoc gin vao nhau nho lién két peptit. Theo mot sd phuong 4n,
polypeptit co thé chira it nhét tir 3 dén 5 axit amin, mdi axit amin dugc gin vao nhau
bing it nhit mot lién két peptit. Chuyén gia trong linh vyc k¥ thuét nay cAn phai hidu
ring do6i khi cac polypeptit bao gdm c4c axit amin “khong phai 12 axit amin ty nhién”
hoic cac thuc thé khac ma du sao ciing tuy ¥ c6 khad ndng hop nhit vao chudi
polypeptit.

Thu gom: thudt ngit “thu gom” li€n quan dén sic ky dugc dung trong ban md ta
nay dé chi viéc két hgp mot hoic nhiéu phan doan chét 16ng da di qua cot cung véi
nhau. Vi dy, theo mot s phwong an, mot hodc nhidu phan doan chtta thanh phin
mong mudn 12 mAu da dugc tach theo phuong phép séc ky (vi du, “phan doan pic”) c6
thé “dugc thu gom” véi nhau tao ra phan doan “thu gom” don nhét.

Thuat ngt “enzym thay thé” dugc dung trong ban mo ta nay @8 chi enzym bat ky
ma c6 thé hoat dong dé thay thé cho it nhat mot phén enzym bi thiéu hut hoic bi mét &
bénh cin dugc diéu tri. Theo mot s phuong 4n, thuét ngit “enzym thay thé” duoc
ding dé chi enzym bét ky ma c6 thé hoat dong dé thay thé it nhit mot phan enzym bi
thiéu hut hodic bj mét trong thé tidu bao & bénh tich liy & thé tiéu bao can dugc diéu
tri. Theo mot s6 phwong 4n, enzym thay thé c6 kha ning lam gidm chét liéu tich tu &
thé tiéu bao cua dong vat c¢6 va hodc cb thé ciru chita hodc 1am gidm mot hoic nhiéu
riéu ching cia bénh tich liy ¢ thé tiéu bao. Enzym thay thé thich hop d6i v6i sang ché
bao gdm ca enzym thong thudng hodc enzym dugc cai bién & thé tiéu bao va co thé
duoc tao ra bang cach 4p dung céc phwong phép tai t6 hop va tong hop hodc duge tinh
ché tir cac ngudn tu nhién. Enzym thay thé c6 thé 13 enzym tai td hop, enzym tong
hop, enzym hoat hoa gen hodc enzym tu nhién.

C6 thé hoa tan dwoc: thut ngt “co thé hoa tan dugc” duoc dung trong ban mo

t4 nay dé chi kha ning ctia mot tc nhén diéu tri bénh trong viéc tao ra dung dich dong
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nhit. Theo mét sé phwong 4n, dd hoa tan cia tac nhin diéu tri bénh trong dung dich
dugc dung va nho d6 ma duoc vin chuyén dén vi trf hoat dong dich 1a du dé phén
phdi lugng hitu hiéu 8 didu tri bénh cta tac nhan didu trj bénh dén vi tri hoat dong
dich. Mot vai yéu td ¢6 thé anh huodng dén d6 hoa tan cta céac tic nhan diéu tri bénh.
Vi du, cac yéu td lién quan ma c6 thé anh huéng dén do hoa tan cla protein bao gbm
cudng do ion, trinh ty axit amin va sy c6 mét cua c4c tac nhan cung hoa tan khac hodc
mudi khac (vi duy, mubi canxi). Theo mot sd phuong an, tidc nhan diéu tri bénh theo
sang ché hoa tan dugc trong duoc phim tuong tmg.

D6 én dinh: thuat ngit “6n dinh” dugc dung trong ban mo ta nay dé chi kha ning
clia tc nhan didu tri bénh (vi du, enzym tai t hop) trong viéc duy tri hidu qua diéu trj
bénh cta n6 (vi dy, toan b hodc dai da s6 hoat tinh sinh hoc va/hodc d) toan ven hoa
ly dugc du dinh cta nd) trong mot thoi gian kéo dai. Do én dinh cua tac nhéan diéu tri
bénh, va kha ning dé dugc phém duy tri do 4n dinh cta tic nhan diéu tri bénh nay, c6
thd dugc danh gi trong mot thoi gian kéo dai (vi du, trong it nht 1 thang, 3 thang, 6
thang, 12 thang, 18 thang, 24 thang, 30 thang, 36 thang hodc lau hon). Lién quan dén
ché phém, ché phém n dinh 1a ché phém ma trong d6 tac nhan didu tri bénh vé co ban
gilt dugc do toan ven vat ly va/hodc hoéa hoc va hoat tinh sinh hoc khi bdo quéan va
trong khi xtr Iy (nhu 1am dong/rd dong, trdn co hoc va lam dong khd nhanh). P$ 6n
dinh cda protein co thé duoc do bing cach tao ra khéi két tu phan ti lugng cao
(HMW), lam mét hoat tinh enzym, tao ra cac doan peptit va thay dbi bién dang dién
tich.

Xir Iy virut: thuat ngit “x ly virut” dugc ding trong ban mo ta nay dé chi viéc
“loai bd virut”, trong d6 virut don gian dugc 1§y ra khoi miu, hoic “lam bat hoat
virut?, trong d6 virut vin con & trong mau nhung khéng ¢ dang c6 thé lay nhiém.
Theo mét sé phwong 4n, viéc loai bo virut c6 thé 4p dung cac ky thuat loc nano
va/hoic sic ky trong sd cac k¥ thuat khac. Theo mot sé phuong 4n, viéc lam bét hoat
virut ¢6 thé sir dung cach lam bét hoat bang dung méi, cach 1am bét hoat bing chat thy
rtra, diét khuén bang phwong phap Paxto, cich lam bét hoat bang d6 pH axit, va/hodc
céch 1am bt hoat b%xng tia cuc tim, trong s6 cac cach khac.

Sang ché d& xudt, trong s cac ddi tugng khac, phuong phép cai tién dé tinh ché

protein 12 tai t6 hop cho liéu phép didu tri bing enzym thay thé trén co s& quy trinh
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bao gdm it hon 6 budc sic ky. Theo mdt s6 phuong 4n, sang ché dé xuét phuong phap
tinh ché protein I2S tai t6 hop tir ché phim khong tinh khiét bang cach 4p dung quy
trinh trén co s& mot hodc nhidu sic ky trao dbi anion, séc ky trao ddi cation, sic ky
kiéu hdn hop, va sic ky tuong tac ky nudc. Theo mot sb phuong 4n, séng ché @& xuét
phuong phép tinh ché protein I2S tai tb hop tir phim khong tinh khiét bing cach thuc
hién séc ky Q, sic ky hydroxyapatit (HA), sic ky SP, va séc ky phenyl. Sang ché con
d& xuét protein 128 ti t6 hop da dugc tinh ché va phuong phap st dung no.

Nhiéu khia canh khéac ctia sang ché dugce boc 160 mdt cach chi tiét hon trong céc
tiu phin dudi day. Viéc sit dung cac tiéu phan nay khong nhim gi6i han pham vi cla
sang ché. Mbi tidu phan co6 thé 4p dung cho khia canh bét ky cia sang ché. Trong ban
md ta ndy, viéc sit dung “hoic” c6 nghia 1 “va/hodc” trlr khi ¢6 quy dinh khac.

Protein 128 tdi té hop

Protein I12S duoc dung trong ban mo ta nay 1a protein hodc phin protein bt ky
ma c6 thé thay thé it nhat mot phan hoat tinh cua protein Iduronat-2-sulfataza (I12S) c6
trong tu nhién hodc ctru chita mot hodc nhiéu kiéu hinh hoic cac triéu chimg lién quan
dén su thidu hut 12S. Thuat ngit“enzym 12S” va “protein 128", va cac bién thé ngt
phap tuong dwong duge dung trong ban mo ta nay, dugc sir dung thay d6i 1an nhau.

Thong thudng, protein 12§ cua nguoi dugce tao ra ¢ dang tidn chit. Dang tién
chit ctia 12S ciia ngudi chira peptit dan truyén tin hiéu (cac gbc axit amin 1 dén 25 clia
tién chit c6 chidu dai ddy du), tién-peptit (cac gbc axit amin 26 dén 33 cua tién chét c6
chidu dai day du), va mach (cac gbc 34 dén 550 ciia tidn chét c6 chidu dai dy da) ma
¢6 thé dugc xtr 1y tiép thanh mach dai 42kDa (céac gbc 34 dén 455 cla tién chit co
chidu dai ddy d) va mach dai 14kDa (céc gbc 446 dén 550 ctia tién chat c6 chiéu dai
dAy du). N6i chung, dang tidn chét con dugc goi 12 tién chét ¢6 chidu dai day du hogc
protein I2S co chidu dai ddy du, ma chira 550 axit amin. Trinh ty axit amin cua dang
thanh thuc (SEQ ID NO:1) c6 peptit din truyén tin hiéu d3 bi loai ra va tién chét c6
chidu dai day di (SEQ ID NO:2) ciia kiéu thong thudng tiéu biéu hodc protein 128 cla
nguoi ¢ trong tw nhién dugc thé hién trong Bang 1. Peptit din truyén tin hiéu duoc
gach chan. Ngoai ra, céc trinh ty axit amin cua dang dong chirc ning a va b cla tién
chét protein I2S cua nguoi cling dugc thé hién trong Béang 1, 14n luot 12 trinh ty néu
trong SEQ ID NO:3 va 4.
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Bang 1. Iduronat-2-sulfataza cia nguoi

Dang thanh thuc

SETQANSTTDALNVLLIIVDDLRPSLGCYGDKLVRSPNI
DQLASHSLLFQNAFAQQAVCAPSRVSFLTGRRPDTTR
LYDENSYWRVHAGNFSTIPQYFKENGYVTMSVGKVF
HPGISSNHTDDSPYSWSFPPYHPSSEKYENTKTCRGPD
GELHANLLCPVDVLDVPEGTLPDKQSTEQAIQLLEKM
KTSASPFFLAVGYHKPHIPFRYPKEFQKL YPLENITLAP
DPEVPDGLPPVAYNPWMDIRQREDVQALNISVPYGPIP
VDFQRKIRQSYFASVSYLDTQVGRLLSALDDLQLANS
TIAFTSDHGWALGEHGEWAKYSNFDVATHVPLIFYV
PGRTASLPEAGEKLFPYLDPFDSASQLMEPGRQSMDL
VELVSLFPTLAGLAGLQVPPRCPVPSFHVELCREGKNL
LKHFRFRDLEEDPYLPGNPRELIAYSQYPRPSDIPQWN
SDKPSLKDIKIMGYSIRTIDYRYTVWVGFNPDEFLANF
SDIHAGEL YFVDSDPLQDHNMYNDSQGGDLFQLLMP(
SEQ ID NO:1)

Tién chét cé
chiéu dai diy da
(Dang ddng chirc
niang a)

MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDAL
NVLLIIVDDLRPSLGCYGDKLVRSPNIDQLASHSLLFQ
NAFAQQAVCAPSRVSFLTGRRPDTTRLYDFNSYWRVH
AGNFSTIPQYFKENGYVTMSVGKVFHPGISSNHTDDSP
YSWSFPPYHPSSEK YENTKTCRGPDGELHANLLCPVD
VLDVPEGTLPDKQSTEQAIQLLEKMKTSASPFFLAVGY
HKPHIPFRYPKEFQKLYPLENITLAPDPEVPDGLPPVAY
NPWMDIRQREDVQALNISVPYGPIPVDFQRKIRQSYFA
SVSYLDTQVGRLLSALDDLQLANSTIIAFTSDHGWALG
EHGEWAKYSNFDVATHVPLIFY VPGRTASLPEAGEKL
FPYLDPFDSASQLMEPGRQSMDLVELVSLFPTLAGLA
GLQVPPRCPVPSFHVELCREGKNLLKHFRFRDLEEDPY
LPGNPRELIAYSQYPRPSDIPQWNSDKPSLKDIKIMGYS
IRTIDYRYTVWVGFNPDEFLANFSDIHAGELYFVDSDP
LQDHNMYNDSQGGDLFQLLMP(SEQ ID NO:2)

Tién chit dang
dong chirc ndng b

MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDAL
NVLLIIVDDLRPSLGCYGDKLVRSPNIDQLASHSLLFQ
NAFAQQAVCAPSRVSFLTGRRPDTTRLYDFNSYWRVH
AGNFSTIPQYFKENGYVTMSVGKVFHPGISSNHTDDSP
YSWSFPPYHPSSEKYENTKTCRGPDGELHANLLCPVD
VLDVPEGTLPDKQSTEQAIQLLEKMKTSASPFFLAVGY
HKPHIPFRYPKEFQKLYPLENITLAPDPEVPDGLPPVAY
NPWMDIRQREDVQALNISVPYGPIPVDFQEDQSSTGFR
LKTSSTRKYK (SEQ ID NO:3)
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Tién chét dang MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDAL
ddng chirc ning ¢ | NVLLIIVDDLRPSLGCYGDKLVRSPNIDQLASHSLLFQ
NAFAQQAVCAPSRVSFLTGRRPDTTRLYDFNSYWRVH
AGNFSTIPQYFKENGYVTMSVGKVFHPGISSNHTDDSP
YSWSFPPYHPSSEK YENTK TCRGPDGELHANLLCPVD
VLDVPEGTLPDKQSTEQAIQLLEKMKTSASPFFLAVGY
HKPHIPFRYPKEFQKLYPLENITLAPDPEVPDGLPPVAY
NPWMDIRQREDVQALNISVPYGPIPVDFQRKIRQSYFA
SVSYLDTQVGRLLSALDDLQLANSTIIAFTSDHGFLMR
TNT(SEQ ID No:4)

Do d6, theo mét sb phuong an, protein 128 tai t6 hop 1a protein 12S thanh thuc
ctia ngudi (SEQ ID NO:1). Nhu dugce bdc 16 trong ban mo ta nay, SEQ ID NO:1 thé
hién trinh ty axit amin chinh tic ddi véi protein I12S cta ngudi. Theo mot sb phuong
4n, protein I2S c6 thé 1 dang dbng chirc ning c4t va/hodc bién thé cua trinh ty néu
trong SEQ ID NO:1, tao ra tir vi¢c phién ma tai vi tri kKhoi déu khac trong vung dich
mé & ddu tn cing dAu tan ciing 5° cia gen 12S. Theo mot s6 phuong 4n, protein 12S
tai td hop c6 thé 13 chét ddng déng hoic chét twong tu ciia protein I12S thanh thuc cla
ngudi. Vi dy, chit dbng ding hoic chét twong tw ctia protein I12S thanh thuc ctia nguoi
c6 thé 1a protein 128 thanh thuc ciia nguoi dugce cai bién c6 mot hoic nhiéu thay thé,
x0a bo, va/hodc cai xen axit amin vao so vé&i protein I2S kiéu thong thudng hodc ¢
trong tu nhién (vi du, SEQ ID NO:1), trong khi van gift dugc hoat tinh quan trong cta
12S protein. Do d6, theo mdt sd phuong 4n, protein 12 tai tb hop dbi véi sang ché hau
nhu twong ddng vdi protein 12S thanh thyc cua ngudi (SEQ ID NO:1). Theo mot sd
phuong an, protein 12S tai t6 hop c6 trinh tw axit amin twong dbng it nhét 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99% hodc nhidu véi trinh ty néu trong SEQ ID NO NO:1. Theo mdt s6 phuong
an, protein I2S tai td hop hiu nhu tvong ddng véi protein 12S thanh thyc ciia nguoi
(SEQ ID NO:1). Theo mot s6 phuong 4n, protein 128 tai t6 hop c6 trinh tu axit amin
trong ddng it nhit 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% hodc nhiéu v&i trinh ty néu trong SEQ ID NO
NO:1. Theo mot sb phuong an, protein 12S téi t6 hop chira mot doan hodc mot phén

cuia protein 12S thanh thuc ciia ngudi.

-18-



35369

Theo cach khéc, protein I2S ti t6 hop 12 protein 128 c6 chidu dai diy da. Theo
mdt s6 phuong 4n, protein 128 tai t hop c6 thé 1a chit ddng déng hoic chét twong tu
cta protein 125 c6 chiéu dai dy dd ctia nguoi. Vi dy, chit ddng ding hoic chét tuong
tu cha protein 1285 ¢co chidu dai ddy du clia ngudi c6 thé 1a protein 12S ¢6 chidu dai day
da cta nguoi dugc cai bién chira mot hoiic nhiéu thay thé, x6a bd, va/hoidc cai xen axit
amin vao so voéi protein I2S c6 chidu dai ddy du kidu thong thudng hodc c6 trong tu
nhién (vi du, SEQ ID NO:2), trong khi van gilt dugc hoat tinh quan trong ctia protein
12S. Do d6, theo mdt s phuong 4n, protein 12S tai t6 hop hau nhu tuong dong véi
protein 128 ¢6 chidu dai dAy di ciia ngudi (SEQ ID NO:2). Vi dy, protein 128 téi t0
hop 6 thé c6 trinh ty axit amin tuong dong it nhat 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc nhiéu hon
v6i trinh tu néu trong SEQ ID NO NO:2. Theo mot s6 phuong é4n, protein 128 tai tb
hop hiu nhu twrong d6ng véi trinh tw néu trong SEQ ID NO NO:2. Vi du, protein 128
t4i t& hop c6 thé ¢6 trinh tw axit amin twong ddng it nhat 50%, 55%, 60%, 65%, 70%,
7596,8096,8596,9096,9196,9296,9396,9496,9596,9696,9796,9896,9996hoacrﬂﬁéu
hon véi trinh tu néu trong SEQ ID NO NO:2. Theo mot s6 phuong 4n, protein 128 tai
td hop chira mot doan hodc mot phan protein 12S ¢6 chiéu dai diy du cta ngudi. Nhu
dugce dung trong ban md ta nay, protein I2S ¢ chidu dai diy du thudong chira trinh ty
peptit dan truyén tin hiéu.

Theo mot s& phuong 4n, protein 125 tai t6 hop 1a dang ddng chic ning a cla
protein 12S ctia ngudi. Theo mot sd phuong 4n, protein 12S tai t6 hop co thé 1a chit
ddng ding hoic chit trong ty cua dang ddng chirc ning a clia protein 128 ciia nguoi.
Vi dy, chit dong dang hodc chét tvong tu cla dang d6ng chic ning a clia protein 128
clia ngudi c6 thé 13 dang ddng chirc ning a cua protein 12S cia ngudi duge cai bién
chira mdt hodc nhiéu thay thé, x6a bd, va/hodc cai xen axit amin so voi dang dong
chtrc ndng a cta protein I2S clia nguoi kiéu théng thudng hodc c6 trong ty nhién (vi
du, SEQ ID NO:3), trong khi van gitt duoc hoat tinh quan trong cua protein I2S. Do
d6, theo mdt s phwong 4n, protein 128 tai td hop hiu nhu twong déng véi dang dong
chirc ning a ctia protein 12S cta nguoi (SEQ ID NO:3). Vi du, protein I28 tai t6 hop
c6 thé c6 trinh tu axit amin twong dong it nhit 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoic nhiéu véi
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trinh ty néu trong SEQ ID NO:3. Theo mot s6 phuong 4n, protein I2S tai t6 hop hau
nhu twong ddng véi trinh tw néu trong SEQ ID NO:3. Vi du, protein 128 tai t6 hop 6
thé c6 trinh tu axit amin tuong ddng it nhit 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc nhiéu hon véi
trinh tu néu trong SEQ ID NO:3. Theo mdt sd phuong 4n, protein 12S tai t6 hop chira
mdt doan hodc mdt phan ciia dang ddng chirc ning a cua protein 12S ciia ngudi. Dang
ddng chirc ning a ctia protein 12S cua ngudi dugc ding trong ban md ta nay thuong
chita trinh tw peptit dan truyén tin hiéu.

Theo mdt sé phuong 4n, protein 12S tai t6 hop 1a dang ddng chirc ning b cia
protein I2S ciia ngudi. Theo mot sd phwong 4n, protein 12S tai t6 hop c6 thé 1a chit
ddng ding hoic chét twong tu cta dang ddng chirc ning b cua protein 12S cua ngudi.
Vi dy, chit ddng dang hozic chét twong tu cla dang ddng chirc ning b cua protein 128
cla ngudi ¢ thé 13 dang ddng chirc ning b cua protein 128 clia ngudi dugc cai bién
chtra mot hodc nhiéu thay thé, x6a bd, va/hodc cai xen axit amin vao so véi dang dé“)ng
chirc ning b cua protein 12S clia nguoi kiéu théng thuong hodc c6 trong tu nhién (vi
du, SEQ ID NO:4), trong khi van gift dugc hoat tinh quan trong clia protein 12S. Do
d6, theo mot sd phuong an, protein 12 téi t6 hop hau nhu tuong dbng voi dang dong
chirc nang b cia protein 12S cta ngudi (SEQ ID NO:4). Vi du, protein I2S tai t6 hop
¢6 trinh ty axit amin twong ddng it nhét 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc nhiéu hon véi trinh ty
néu trong SEQ ID NO NO:4. Theo mot sd phuong an, protein 128 t&i t6 hop hau nhu
tuong dong vai trinh ty néu trong SEQ ID NO NO:4. Vi dy, protein 128 téi t6 hop c6
trinh tu axit amin twong ddng it nhit 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoidc nhiéu hon véi trinh tu
néu trong SEQ ID NO NO:4. Theo mdt sb phuong 4n, protein 128 tai to hop chira mot
doan hoic mdt phan ciia dang ddng chiic ning b cua protein 128 ctia nguoi. Nhu duge
dung trong ban mo ta nay, dang ddng chirc ning b cla protein 128 ctia ngudi thudng
chira trinh tw peptit dan truyén tin hi¢u.

Chét dong ding hoic chét twong tu clia protein I12S cta ngudi cd thé dugc tao ra
theo cac phuong phép lam thay d6i trinh tu polypeptit ma chuyén gia trong linh vuc
k¥ thuat nay da biét nhu dugc néu trong tai liéu tdng hop céc phuong phép ndy. Theo
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mdt s phuong 4n, céc thay thé bao toan dbi véi axit amin bao gdm céc thay thé duoc
thuc hién trong s cac axit amin thudc cac nhém sau: (a) M, I, L, V; (b) F, Y, W; (c)
K, R, H; (d) A, G; () S, T; () Q, N; va (g) E, D. Theo mét s6 phuong 4n, “thay thé
axit amin bao toan” dwoc ding dé chi viéc thay thé axit amin ma khong 1am thay ddi
cac dic tich dién hodc kich thudc tuong dbi ciia protein ma thay thé axit amin dugc
thuc hién trong d6.

Theo mdt s phwong 4n, protein 128 tai td hop chira gbc lién két v6i thy thé trén
bé mit cla céc té bao dich dé tao diéu kién thuan loi cho viéc hép thu vao t& bao
va/hodc hudng dich dén thé tidu bao. Vi dy, thu thé nay co thé 13 thu thé manoza-6-
phosphat dc 14p véi cation (CI-MPR) ma lién két v6i gbc manoza-6-phosphat (M6P).
Ngoai ra, CI-MPR con lién két v6i cac protein khac bao gdm IGF-II. Theo mdt so
phuong an, protein 128 téi td hop chira cac gbc M6P trén bé mit protein. Cu thé 1a,
protein 125 tai t6 hop c6 thé chira oligosaccarit bis-phosphoryl héa ma c6 4i luc lién
két cao hon véi CI-MPR. Theo mdt s phwong 4n, enzym thich hgp chira tbi da dén
mutc trén trung binh it nhit 12 20% oligosaccarit bis-phosphoryl héa trén mdi enzym.
Theo mdt $b phuong an, enzym thich hgp chira khoang 10%, 15%, 18%, 20%, 25%,
30%, 35%, 40%, 45%, 50%, 55%, 60% oligosaccarit bis-phosphoryl hoa trén mdi
enzym.

Theo mot s& phuong 4n, enzym 12S tai t6 hop ¢6 thé duoc hop nhit véi gbe
huéng vao thé tiéu bao ma c6 kha ning lién két v6i thu thé trén b mit cta cac té bao
dich. Géc huéng vao thé tidu bao thich hgp c6 thé 1a IGF-L, IGF-II, RAP, p97, va cac
bién thé, cac chit ddng ding hodc cac doan cua chung (vi du, ké ca peptit c6 trinh ty
twong ddng it nhét 70%, 75%, 80%, 85%, 90%, hodc 95% vdi trinh tu peptit IGF-I,
IGF-1I, RAP, p97 kiéu thong thudng thanh thyc cia ngudi). Géc huéng vao thé tiéu
bao c6 thé dwgc tiép hop hodc hop nhét véi protein 12S hodc enzym & dAu tan cing N,
dAu tan cing C hodc bén trong.

Tao ra protein 128 tdi 10 hop

Sang ché ¢6 thé dugc 4p dung d8 tinh ché protein 128 tai td hop tao ra dugc theo
nhiéu cach khéc nhau. Vi du, protein 128 c¢6 thé dugc tao ra theo phuong phap tai t6
hop bing cach st dung hé té bao chii duge xit Iy dé biéu hién axit nucleic ghi ma I28.

Theo cach khéc, protein I12S ¢6 thé dugc tao ra béng cach hoat hoa gen I12S ndi sinh.
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Puoc dy tinh ring sang ché c6 thé dugc 4p dung d8 tinh ché protein 12S tai to
hop dugc tao ra bé‘lng cach st dung nhiéu hé biéu hién. Hé biéu hién thich hop bao
gém, vi du, té bao cua tring, baculo virut, thuc vét, nim men, hodc dong vat co vu.

Theo mot sb phuong 4n, 12S enzym dugc tao ra & t€ bao ctia dong vat c6 via. Céc
vi du khong gidi han pham vi cia séng ché vé té bao cua dong vat c6 vi ma cb thé
dugc st dung theo sang ché bao gbm dong té bao u tiy ciia chuft nhit BALB/c
(NSO/1, ECACC No: 85110503); t& bao nguyén bao vong mac cla ngudi (PER.C6,
CruCell, Leiden, Ha Lan); dong té bao than ciia khi CV1 d4 dugc bién nap bsi SV40
(COS-7, ATCC CRL 1651); dong té bao than bao thai ngudi (HEK293 hogc té bao
293 da dugc tach dong phu dé sinh trudng trong huyén phii nudi cdy, xem tai lidu:
Graham et al., J. Gen Virol., 36:59,1977); dong t€ bao sacom soi ciia ngudi (vi du,
HT1080); céc té bao than ciia chudt ddng so sinh (BHK21, ATCC CCL 10); té bao
budng trimg cta chudt déng Trung qudc +/-DHFR (CHO, Urlaub va Chasin, Proc.
Natl. Acad. Sci. USA, 77:4216, 1980); nguyén bao sinh cta chudt (TM4, Mather, Biol.
Reprod., 23:243-251, 1980); té bao than cua khi (CV1 ATCC CCL 70); té bao than
cua khi xanh chau Phi (VERO-76, ATCC CRL-1 587); cac té bao ung thu biéu méb cd
tir cung cua nguoi (HeLa, ATCC CCL 2); cac té bao than cia ché (MDCK, ATCC
CCL 34); céc té bao gan clia chudt trau (BRL 3A, ATCC CRL 1442); céc té bao phbi
cua nguoi (W138, ATCC CCL 75); céc té bao gan cia ngudi (Hep G2, HB 8065); u
tuyén va ctia chudt (MMT 060562, ATCC CCL51); té bao TRI (Mather et al., Annals
N.Y. Acad. Sci., 383:44-68, 1982); té bao MRC 5; té bao FS4; va dong té bio ung thu
gan cua nguoi (Hep G2).

Theo mdt s6 phuong 4n, cdc phuong phép theo séng ché dugc 4p dung dé tinh
ché enzym I2S tai t hop dugc tao ra tir cic té bao cta ngudi (vi du, HT1080). Theo
mdt s6 phwong an, cdc phuong phép theo sang ché duoc 4p dung d tinh ché enzym
128 tai td hop duoc tao ra tir té bao CHO.

Noi chung, cac té bao ma duge xur ly dé biéu hién tai tb hop 128 co thé bao gém
gen chuyén ma ma héa protein 12S tai t6 hop dugc bdc 1 trong ban mo ta nady. Cén
hiéu ring céc axit nucleic ghi ma tai t& hop 128 c¢6 thé chira trinh tu diéu bién, trinh tw

kiém soat gen, gen khéi d4u, trinh ty khong ma héa va/hodc cic trinh ty thich hop
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khac d& bidu hién 128 t4i td hop. N6i chung, ving ma héa dugc lién két linh hoat véi
mdt hogic nhidu thanh phan axit nucleic.

“Trinh ty diéu bién” thudng dugc ding dé chi cac trinh tu nucleotit nim & phia
trén (trinh ty khong ghi ma du 5'), bén trong, hodc phia duéi (trinh tu khong ghi ma
dau 3') cia trinh tir ghi md, va c¢6 anh hudng dén viéc phién ma, quy trinh xit Iy ARN
hodc d6 6n dinh, hodc dich mi trinh ty ghi ma dugc lién két. C4c trinh tu diéu bién c6
thé bao gém cac gen khéi dau, trinh tu khéi dau dich m3, intron, va trinh ty nhén biét

r
A

polyadenyl héa. Doi khi, “trinh tw diéu bién” con duge goi 1a « trinh tw kiém sodt

9

gen”.

“Gen khéi dau” thuong dé chi trinh tu nucleotit c6 kha ning kiém soat sy biu
hién trinh tu ghi ma hodc ARN chitc ning. N6i chung, trinh tw ghi ma ndm tir dau 3'
dén trinh tw khéi ddu. Trinh tu khoi ddu bao gdm yéu té nguoc dong gan va xa hon,
trong d6 cac yéu td xa hon dugc goi 14 gen ting cudng. Do do,“gen ting cudong” 1a
trinh tu nucleotit ma cé thé kich thich doan hoat tinh khéi diu va c6 thé 1a yéu t6 bAm
sinh ctia gen khéi dau hoic yéu t6 di twong ddng dugc cai xen dé 1am gia ting mirc d
hodc do diac hiéu mod cua gen khoi dau. Gen khéi ddu c6 thé duoc léy tir trang thai
nguyén ven clia gen nguyén gbc, hoic dugc chu thanh béi cac yéu té khac nhau thu
dugc tir cac gen khoi d4u khac nhau tim théy trong tu nhién, hodc thdm chi con bao
gbm céc doan nucleotit tdng hop. Chuyén gia trong linh vyc k§ thuét nay s& hiéu dugc
ré‘mg cac gen khdi dAu khac nhau c6 thé dinh huéng su biéu hién gen & cac loai mod
hodc t& bao khac nhau, hoic & cac giai doan phét trién khac nhau, hoic dap tng voi
cac didu kién mdi trudng khac nhau.

“Céc trinh tu khong ghi mi dau tan cling 3°” thuong dugc ding dé chi cac trinh
tu nucleotit ndm phia sau trinh ty ghi md va bao gff)m cac trinh tu nhén dang su
polyadenyl hoa va cac trinh tu khac ghi ma trinh tu didu bién sy din truyén tin higu c6
kh& ning anh huéng dén viéc xir Iy ARN thong tin (mRNA) hodc su biéu hién gen.
Trinh ty din truyén tin hiéu polyadenyl héa thuong dc trung boi su anh hudng dén
viée két hop b6 axit polyadenylic vao dAu tan cing 3’ cla tién chit ARN thong tin.

“Trinh tu dan d4u dich ma” hodc “trinh tw khong ghi ma dau tan cling 5°” thuong
chi trinh tu nucleotit nim & gifta trinh tu khoi dau cua gen va trinh tu ghi ma. Trinh tu

dan diu dich mi c6 mit trong ARN thong tin dugc xir Iy hoan toan nam phia truéc
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trinh tu bt diu dich m4. Trinh ty din dau dich ma c6 thé tac dong dén viéc xtt 1y ban
sao chinh thanh ARN thong tin, dén tinh 6n dinh cia ARN thong tin hodc hi¢u qua
dich ma.

N6i chung, céc thuat ngit “lién két linh hoat” hogc “lién két mot céch linh hoat”
dugc diung dé chi viéc két hop hai hodc nhiéu doan axit nucleic trén mdt doan axit
nucleic don sao cho chitc ning ctia mot axit nucleic bi tdc dong béi axit nucleic con
lai. Vi du, gen khoi dau duoc lién két linh hoat v6i trinh tu ghi ma khi n6 c6 kha ning
anh huéng dén sy biéu hién trinh tu ghi ma no6 (tic 12 trinh ty ghi ma chiu sy kiém
so4t phién ma ctia gen khéi dAu). Céc trinh ty ghi ma ¢6 thé dwoc lién két linh hoat véi
céc trinh ty didu bién theo chidu c6 nghia hodc d6i nghia.

Vung ghi ma cua gen chuyén c6 thé bao gdbm mdt hodc nhiéu dot bién cam dé toi
uvu hoa viéc st dung codon d6i voi kiéu té bao cu thé. Vi dy, codon cia gen chuyén
12S ¢6 thé da dugc tdi wu hoa dé bidu hién & té bao c6 xuong séng. Theo mdt sd
phuong 4n, codon cua gen chuyén 128 c6 thé d3 duoc tdi wu hoa dé biéu hién & té bao
cia doéng vat c6 vu. Theo mot s6 phuong an, codon cua gen chuyén 12S c6 thé da
duoc t6i wu hoa dé bidu hién & té bao clia nguvi.

Mdt cach tiy ¥, cu triic ¢6 thé chira cac thanh phan bd sung nhu mot hodc nhidu
thanh phan trong s6 cac thanh phan sau: vi tri phan cit, trinh tu ting cudng, gen danh
dau chon loc dudi su kiém soat ctia gen khoi du thich hop, gen danh diu c6 thé
khuéch dai dudi sw kiém soat ciia gen khéi dAu thich hop, va ving lién két chét nén
(MAR) hoic yéu té da biét khac trong linh vyc k¥ thuit ndy ma lam gia ting sy biéu
hién cta viing ma n6 dugc cai xen vao.

Khi dugc chuyén nhiém hoic tai nap vao cac té bao chu, vat truyén thich hop c6
thé bidu hién bén ngoai nhiém séc thé (episom) hozic hgp nhét vao hé gen cla té bao
chu.

Hoat héa protein 128 téi td hop

No6i chung, enzym 128 téi t6 hop duge hoat hoa bang cach cai bién sau dich ma
dbi v6i xystein bao toan (twong Gmg v6i axit amin 59 ciia I2S thanh thuc cla nguoi)
thanh formylglyxin, con duge goi 1a axit 2-amin-3-oxo propionic, hodc oxo-alanin.
Cai bién sau dich ma nay co thé dugc thuc hién b?mg enzym da dugc biét 13 enzym

sinh ra formylglyxin (FGE). Do d6, theo mdt sd phuong 4n, enzym 128 tai t6 hop
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duoc tao ra & cac té bio ma cling biéu hién protein FGE. Theo cac phwong an cu thé,
enzym I2S téi t6 hop dugce tao ra & céc té bao ma c6 muc bidu hién protein FGE ting
hoic cao hon. Vi du, cic té bao ¢6 thé duge xir Iy dé bidu hién qua mic FGE két hop
v6i 128 tai td hop dé tao diu kién thuan loi cho viéc san xuét ché phém 12S chtra
enzym hoat tinh vdi lugng cao. Theo mot s6 phuong an, sy biéu hién qua mic FGE
dat duoc béng cach biéu hién (vi du, biéu hién qué mirc) FGE ngoai sinh b.:?mg cach ap
dung cong nghé tai t8 hop tiéu chuan. Theo mot s6 phuong 4n, su biéu hién qua muc
FGE dat dugc béng cach hoat héa hodc gia ting su biéu hién FGE noi sinh, vi du,
bang cach hoat héa hodc gia ting gen khdi dau cua gen FGE noi sinh. Trong mot sd
truong hop, axit nucleic ghi ma I2S téi t6 hop va axit nucleic ghi ma protein FGE tai
td hop dugc lién két boi axit nucleic (vi du, trinh tw dém) c6 trinh ty twong g voi vi
tri di vao trong ribosom.

FGE bit ky c6 kha ning chuyén héa xystein thanh formylglyxin c6 thé dugc
dung theo sang ché. Axit nucleic va cac trinh tu axit amin lam vi du vé protein FGE
dugc boc 1§ trong don yéu ciu cép patent My sd US 2004-0229250, ma toan bd ndi
dung lién quan dén céc trinh ty va chinh céc trinh tu duge dua vao déy hoan toan bing
céch vién din. CAn phai hiéu ring céc axit nucleic ghi ma tai t6 hop FGE c6 thé chira
trinh tu diéu bién, trinh tu kiém soat gen, gen khéi dAu, trinh tu khong ma hoéa va/hoic
trinh tu thich hgp khéac dé biéu hién FGE. Noéi chung, ving mi hoa dugc lién két linh
hoat v4i mdt hodc nhiéu thanh phén axit nucleic.

MBobi trudong va diéu kién nudi cay té€ bao

Nhiéu méi truong va diéu kién nudi chy té bao ¢ thé duoc diung dé tao ra
protein 12S t4i t& hop. Vi du, protein 128 tai td hop c6 thé dugc tao ra trong moi
truong chua huyét thanh hoic moi truong khong chia huyét thanh. Theo mot s6
phuong an, protein I2S tai td hop dugc tao ra trong moi truong khong chira huyét
thanh. Theo mot s& phuong 4n, protein 128 tai t6 hop duoc tao ra & moi trudng khong
chira dong vét, tirc 1a moi truong khong c6 thanh phan ngudn gdc dong vat. Theo mot
sd phuong 4n, protein 128 tai td hop duoc tao ra trong mdi trudng xdc dinh vé mit hoéa
hoc. Thuét ngit “moi truong dinh dudng xac dinh vé& mit hoéa hoc” dugc dung trong
ban mo ta nay dé chi méi trudong ma hiu nhu tat ca cac thanh phan héa hoc 1a da biét.

Theo mot sb phuong dn, moi truedng dinh dudng xéac dinh vé mit hoa hoc khong chira
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céc thanh phin c6 ngudn gbc dong vat nhu huyét thanh, protein c6 ngudn gbc huyét
thanh (vi du, albumin hodc fetuin), va cac thanh phén khéc. Trong mdt s6 truong hop,
moi treong xac dinh vé& mit héa hoc chira mot hodc nhiéu protein (vi du, yéu t§ sinh
trudng protein hodc xytokin). Trong mot sd trudong hop, méi truong dinh dudng xac
dinh v& mit hoa hoc chira mot hodc nhidu san phdm thay phan protein. Trong trudng
hop khéc, moi truong dinh dudng xac dinh vé& mit hoa hoc 14 mdi truong khdng chira
protein, tirc 12 moi truong khong chira huyét thanh ma khong chita protein, san phim
thiy phan hodc cac thanh phin ¢6 thanh phan chua biét.

Theo mot sb phuong an, moi truong xéc dinh vé& mit hoa hoc ¢ thé duoc bd
sung mot hogc nhiéu thanh phan c6 ngudn gdc dong vat. Céc thanh phén c6 ngudn gbc
dong vat bao gém, nhung khong chi giéi han 0, huyét thanh bao thai bo, huyét thanh
ngwa, huyét thanh de, huyét thanh lira, huyét thanh ngudi, va protein c6 ngudn gbc
huyét thanh nhu albumin (vi dy, albumin huyét thanh bd hogc albumin huyét thanh
nguoi). Cac diéu kién khéac nhau dé nudi céy té bao c6 thé duoc ap dung dé tao ra
protein 125 tai t6 hop & quy mo 16n bao gbm, nhung khong chi giéi han &, nudi chy
chai quay, nu6i cAy mé trong thing phan tng sinh hoc va nuodi cdy mé c6 cho #n trong
thung phan tmg sinh hoc. Theo mdt sb phuong 4n, protein 128 tai t5 hop dugce tao ra
bang té bao dugc nudi ciy trong huyén phil. Theo mot s6 phuong 4n, protein 12S tai tb
hop dugc tao ra bang té bao bam dinh.

Moi trudng va didu kién nudi ciy t& bao 1am vi du duogc boc 19 trong phﬁn vi du.
Céac phuong phép va dugc phim khéc 1am vi du d8 tao ra protein I2S tai tb hop dugc
bdc 16 trong don tam thoi yéu cau cp patent M§ c6 tén “Phuong phdp va duwoc phdm
dé tao ra iduronat-2-sulfataza tdi 16 hop” duge ndp cling ngdy v6i don niy, ma toan
bd ndi dung ctia don nay duoc dwa vao dy bing cach vién dan.

Tinh ché protein I2S tdi té hop

Theo mdt s& phuwong 4n, sang ché @ xuét phuong phap tinh ché protein 128 tai
tb hop tir ché phdm khong tinh khiét bang cach 4p dung quy trinh trén co s¢ mot hodc
nhiéu bude sic ky trong s§ séc ky trao dbi anion, sic ky trao ddi cation, sic ky kiéu
hdn hop, va sic ky twong tic ky nude. Theo mot s& phuong 4an, phwong phép theo
sang ché bao gdm it hon 6 (vi dy, it hon 5, it hon 4, hodc it hon 3) budc sdc ky. Theo

mdt s phwong 4n, phuong phép theo sang ché bao gdm 2, 3, 4 hodc 5 budc sac ky.
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Theo mdt sé phwong 4n, phuong phap theo sang ché bao gdm 4 budc sic ky. Theo
mdt sd phuong 4n, phuong phép theo séng ché thuc hién séc ky trao dbi anion, séc ky
kiéu hdn hop, sic ky trao dbi cation, va sic ky twong tac ky nudc theo thir ty nay.

Ché phdm khong tinh khiét

Ché phém khong tinh khiét dugc ding trong ban mo ta ndy c6 thé 1a chét liéu
sinh hoc bt ky bao gém chét liéu sinh hoc chua duge xir Iy chtra protein 128 tai tb
hop. Vi duy, ché phim khéng tinh khiét c6 thé 1a méi trudng nudi ciy té bao chua duge
XU Iy chira protein 128 téi td hop dugce tiét ra tir cac té bao (vi du, t€ bao cua dong vat
c6 vi1) tao ra protein 12S ho#c dich phén giai té bao thd chira protein 12S. Theo mot sd
phuong 4n, ché phdm khong tinh khiét c6 thé 1a méi truong té bao hogc dich phén giai
t& bao da duge xir Iy mot phan. Vi du, moi trudng té bao hogc dich phéan giai té bao ¢6
thé duoc 1am dic, duoc pha lodng, xtt ly bing cach 1am bét hoat virut, xit 1y virut hogc
loai bo virut. Theo mot s6 phuong an, viéc loai bo virut co thé 4p dung céc k¥ thuét
loc ¢& nano va/hodc sic ky, trong sb céac k¥ thuat khéc. Theo mot sb phuong an, viéc
1am bét hoat virut c6 thé ap dung cach lam bét hoat bing dung mdi, cdch 1am bét hoat
béng chét téy rira, cich thanh trung, cich lam bét hoat béng do pH axit, va/hodc cich
lam bat hoat bing tia cuc tim, trong s& cac cach khac. Moi trudng té bao hoic dich
phan giai té bao con c6 thé dwogc xt 1y bing proteaza, DNaza, va/hogc RNaza dé 1am
giam ndng d9 ciia protein té bao chi va/hoic axit nucleic (vi du, ADN hodc ARN).
Theo mét sb phuong é4n, céac chét liéu sinh hoc chua duoc xtt Iy hodc da dugc xu ly
mot phe“ln (vi du, moi trudong t€ bao hodc dich phan giai té bao) cb thé dugc 1am dong
lanh va bao quan ¢ nhiét do mong muén (vi du, & nhiét d6 ndm trong khoang tir 2°C
dén 8°C, -4°C, -25°C, -75°C) trong mot thdi gian va sau d6 ri dong dé tinh ché. Ché
phim khéng tinh khiét dugc dung trong ban mo ta nay con dugc goi 12 nguyén liéu
ban d4u hodc nguyén liéu nap.

Sdc ky trao doi ion

Theo mdt sb phuong 4n, séng ché d& xuit phuong phap tinh ché 128 tai t6 hop
bao gdm sic ky trao dbi anion. Mot cach vén tit, sic ky trao d6i anion 1a k¥ thut sic
ky ma dua vao cac twong tac dién tich—dién tich gifta hop chét tich dién 4m va nhua

tich dién duong. Theo mot s6 phuong an, sdc ky trao d6i anion 14 sic ky trao doi anion
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manh. Theo mot s& phuong 4n, sic ky trao ddi anion dugc 4p dung lam budc tinh ché
thir nhit cho protein c6 hoat tinh didu tri (vi dy, 128 t4i td hop).

Nhua trao ddi anion 1am vi du bao gdm, nhung khong chi giéi han &, nhya amin
bac bdn hoic “nhwa-Q” (vi dy, CaptoTM-Q, Q—Sepharose®, QAE Sephadex®); nhua
dietylaminoetan (DEAE) (vi du, DEAE-Trisacryl®, DEAE Sepharose®, DEAE
naphtoyl benzoyl hoa, dietylaminoetyl Sephace1®); nhya Amberjet®; nhya
Amberlyst®; nhua Amberlite® (vi duy, Amberlite® IRA—67, Amberlite® kiém manh,
Amberlite® kiém yéu), nhua cholestyramin, nhya ProPac® (vi du, ProPac® SAX-10,
ProPac® WAX-10, ProPac® WCX-10); nhwa TSK-GEL® (vi du, TSKgel DEAE-
NPR; TSKgel DEAE-5PW); va nhua Acclaim®. Theo cic phuong an nhét dinh, nhwa
trao ddi anion 14 nhwa Q.

Pha d6ng thong thuong dbi v6i séc ky trao dbi anion bao gbm dung dich tuong
dbi phan cuc nhu nudc, axetonitril, ruou hitu co nhu metanol, etanol, va isopropanol,
hoic dung dich chira axit 2-(N-morpholino)-etansulfonic (MES). Do do, theo cac
phuong an nhét dinh, pha dong chira khoang 0%, 1%, 2%, 4%, 6%, 8%, 10%, 12%,
14%, 16%, 18%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95%, hodc khoang 100% dung dich phén cuc. Theo céc
phuong an nhét dinh, pha dong chira khoang tir 1% dén 100%, nam trong khoang tir
5% dén 95%, khoang 10% dén 90%, khoang 20% dén 80%, nim trong khoang tr 30%
dén 70%, hodc khoang tir 40% dén 60% dung dich phén cyc tai thoi diém bt ky trong
qua trinh tach.

No6i chung, pha dong chira mudi. Vi du, mudi (vi dy, natri clorua) c6 thé rira giai
protein lién két ra khoi cot trao dbi anion (vi du, ion tréi d4u 1a clorua va c6 thé trao
d6i vai protein dich, ma sau d6 duoc giai phong). Theo mot sd phuong 4n, pha dong
chira mudi & ndng d6 nam trong khoang tir OM dén 1,0M, vi du, ndm trong khoang tur
OM dén 0,8M, nim trong khoang tir OM dén 0,6M, nim trong khoang tir OM dén
0,5M, nim trong khoang tir OM dén 0,4M, nim trong khoang tir 0,05M dén 0,50M,
ndm trong khoang tir 0,10M dén 0,45M, ndm trong khoang tir 0,10M dén 0,40M, hodc
ndm trong khoang tir 0,15M dén 0,40M. Theo mot sd phwong 4n, pha dong chta mudi
& ndng 4o khoang 0,01M, 0,02M, 0,03M, 0,04M, 0,05M, 0,06M, 0,07M, 0,08M,
0,09M, 0,1M, 0,2M, 0,3M, 0,4M, 0,5M, 0,6M, 0,7M, 0,8M, 0,9M, hogc 1,0M. Theo
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mdt sd phuong 4n, ndng dd mudi trong pha dong 1a gradien (vi du, gradien tuyén tinh
hodc gradien phi tuyén tinh). Theo mot sd phuong 4n, nbng dd mudi trong pha dong 1a
khong dbi. Theo mot sé phuong 4n, ndng do mubi trong pha dong c6 thé tang hodc
giam ting budec.

No6i chung, pha dong dugc dém. Theo cdc phuong an nhét dinh, pha dong khong
duge dém. Theo cac phuong an nhét dinh, pha dong dugc dém dén @6 pH nim trong
khoang tir 5 dén 14. Theo c4c phuong 4n nhét dinh, pha dong dugc dém dén d6 pH
nim trong khoang tr 5 dén 10. Theo c4c phuong 4n nhét dinh, pha dong dugc dém
dén d6 pH nam trong khoang tir 5 dén 7. Theo c4c phuong 4n nhét dinh, pha dong
duoc dém dén do pH khoang béng 6,5. Theo cac phuong an nhét dinh, pha dong dugc
dém dén do pH khoang 5,0, 5,5, 6,0, 6,5, 7,0, 7.5, 8,0, 8,5, 9,0, 9,5, hodc 10.

Theo mot s6 phwong 4n, ché phim khong tinh khiét hodc chit rira giai trung gian
hodc Ivu [vong dugce didu chinh dén do pH khoang 5,0, 5,5, 6,0, 6,5, 7,0 hodc 7,5 va
d6 din dién khoang 2mS/cm, 4mS/cm, 6mS/cm, 8mS/cm, 10mS/cm, 12mS/cm,
14mS/cm, 16mS/cm, 18mS/cm, hodc 20mS/cm trude khi nap vao cot séc ky trao dbi
anion (vi duy, c6t Q). B9 pH ¢6 thé dugc didu chinh bing cach st dung natri axetat (vi
du, 1IM) va do dan dién c6 thé duoc diéu chinh b%mg cach st dung natri clorua (vi dy,
5M). Khi da dugc nap, cot sic ky trao ddi anion c6 thé dugc rira bing cach st dung
dung dich dém rira chira mubi (vi du, NaCl) v6i ndng do nim trong khoang tir 140mM
dén 200mM (vi du, khoang 140mM, 145mM, 150mM, 155mM, 160mM, 165mM,
170mM, 175mM, 180mM, 185mM, 190mM, 195mM, hodc 200mM) véi d6 pH nim
trong khoang tur 5,0 dén 7,5 (vi dy, khoang 5,0, 5,5, 6,0, 6,5, 7,0 hodc 7,5). Cot séc ky
trao ddi anion c6 thé dugc rira giai bang cach st dung dung dich dém rira giai chira
NaCl vdi gradien tuyén tinh. Gradien NaCl tuyén tinh thich hop 1am vi du ¢6 thé chira
NaCl & ndng d6 nim trong khoang tir 0OmM dén 500mM (vi du, ndm trong khoang tir
0mM dén 400mM, nim trong khoang tir 0mM dén 350mM, nim trong khoing tir
0mM dén 300mM, ndm trong khoang tir 50mM dén 500mM, nim trong khoang tir
150mM dén 500mM, nim trong khoang tr 150mM dén 450mM, nim trong khoang tlr
150mM dén 400mM).

Sdc ky trao doi cation
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Theo mot sé phwong 4n, séng ché @& xuit phuong phép tinh ché t4i 6 hop 128
bab gdm sic ky trao dbi cation. Mot cach vén tét, séc ky trao ddi cation 13 k§ thuat sic
ky ma dua vao cac tuong tac dién tich—dién tich gilta hop chét tich dién dwong va
nhya tich dién 4m. Theo mét s6 phuong an, sic ky trao ddi cation 1a sic ky trao dbi
cation manh.

Séc ky trao dbi cation thuong duge thuc hién bang cdt trao dbi cation manh hoic
yéu, chtra ion sulfoni, hodc bing hé trao ddi cation yéu, thuong c6 nhém chire
carboxymetyl (CM) hodc carboxylat (CX). Nhiéu nhua trao dbi cation thich hop 12 da
biét trong linh vuc k¥ thuat ndy va co thd mua dugc trén thi trudng va bao gdm, nhung
khong chi giéi han 6, SP-Sepharose®, CM Sepharose®; nhua Amberjet®; nhyua
Amberlyst®; nhua Amberlite® (vi dy, Amberlite® IRA120); nhya ProPac® (vi duy,
ProPac® SCX-10, ProPac® WCX-10, ProPac® WCX-10); nhya TSK-GEL® (vi du,
TSKgel BioAssist S; TSKgel SP-2SW, TSKgel SP-5PW; TSKgel SP-NPR; TSKgel
SCX; TSKgel SP-STAT; TSKgel CM-5PW; TSKgel OApak-A; TSKgel CM-25W,
TSKgel CM-3SW, va TSKgel CM-STAT); va nhya Acclaim®. Theo cic phuong an
nhét dinh, nhya trao dbi anion 13 nhya SP-Sepharose®.

Pha dong tiéu biéu cho séc ky trao dbi cation bao gdm dung dich twong d6i phan
cuc, nhu nude, axetonitril, regu hitu co nhu metanol, etanol, va isopropanol, hodc
dung dich chira axit 2-(N-morpholino)-etansulfonic (MES). Do d6, theo cac phuong
4n nhat dinh, pha dong bao gdbm khoang 0%, 1%, 2%, 4%, 6%, 8%, 10%, 12%, 14%,
16%, 18%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 95%, ho#c khoang 100% dung dich phan cuc. Theo cac phuong an
nhit dinh, pha dong chtta dung dich phan cyc v6i lugng nim trong khoang tir 1% dén
100%, ndm trong khoang tir 5% dén 95%, nim trong khoang tir 10% dén 90%, nim
trong khoang 20% dén 80%, nim trong khoang tir 30% dén 70%, hodc khoang tir 40%
dén 60% tai thoi diém bt ky trong qua trinh tach.

Noi chung, pha dong chura mubi. Vi du, mubi (vi du, natri clorua, natri phosphat,
v.v.) c6 thé rira gidi protein lién két ra khoi cot trao ddi cation (vi du, ion tréi déu 12
natri va c6 thé trao d6i véi protein dich, ma sau d6, dugc giai phong). Theo mot sd
phuong an, pha dong chira mudi v&i ndng d6 ndm trong khodng tir OM dén 1,0M, vi

du, nim trong khoang tu: OM dén 0,8M, nim trong khoang tir OM dén 0,6M, ndm trong
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khoang tr OM dén 0,5M, nam trong khodng tir OM dén 0,4M, niam trong khoang tur
0,05M dén 0,50M, nam trong khoang tir 0,10M dén 0,45M, nam trong khoang tur
0,10M dén 0,40M, hoic nam trong khoang tir 0,15M dén 0,40M. Theo mot sb phuong
4n, pha dong bao gdm mudi véi ndng do khoang 0,01M, 0,02M, 0,03M, 0,04M,
0,05M, 0,06M, 0,07M, 0,08M, 0,09M, 0,1M, 0,2M, 0,3M, 0,4M, 0,5M, 0,6M, 0,7M,
0,8M, 0,9M, hodc 1,0M. Theo mot sb phuong 4an, n6ng dd mubi trong pha dong la
gradien (vi du, gradien tuyén tinh hodc phi tuyén tinh). Theo mot sb phwong 4n, ndng
d6 mudi trong pha dong 1 khong dbi. Theo mot sb phwong 4n, ndng d6 mubi trong
pha dong c6 thé lam ting hodc lam giam timg budc.

No6i chung, pha dong dugc dém. Theo cdc phuong an nhit dinh, pha dong khong
dugc dém. Theo cac phuong 4n nhét dinh, pha dong dugc dém dén do pH nam trong
khoang tir 5 dén 14. Theo c4c phuong én nhét dinh, pha dong dugc dém dén do pH
nim trong khoang tir 5 dén 10. Theo cac phuong 4n nhit dinh, pha dong dugc dém
dén d6 pH nim trong khoang tlr 5 dén 7. Theo cac phuong 4n nhit dinh, pha dong
duoc dém dén do pH khoang bing 6,5. Theo cic phuong 4n nhat dinh, pha dong duoc
dém dén @6 pH khoang bang 5,0, 5,5, 6,0, 6,5, 7,0, 7.5, 8,0, 8,5, 9,0, 9,5, hogc 10.

Theo mét sb phuong 4n, ché phdm khong tinh khiét hodc chét rira giai trung gian
hoic luu lugng dugce didu chinh dén do din dién ndm trong khoang tr 1mS/cm dén
20mS/cm (vi du, ndm trong khoang tr 1mS/cm va 15mS/cm, nim trong khoang tur
1mS/cm va 10mS/cm, nim trong khoang tir ImS/cm dén 8mS/cm, nam trong khoang
tir ImS/cm dén 6mS/cm, nim trong khoang tr 1mS/cm dén 4mS/cm, nim trong
khoang tir 2mS/cm va 4mS/cm) trude khi nap vao cot sic ky trao dbi cation (vi dy, cdt
SP). Theo cac phuong an cu thé, ché phdm khong tinh khiét hodc chit rira gidi trung
gian hodc luu luong duoc didu chinh dén do din dién nim trong khoang tir khoang
2mS/cm dén 4mS/cm (vi dy, 2mS/cm, 2,5mS/cm, 3mS/cm, 3,5 mS/cm, hodc 4mS/cm)
trudc khi nap vao cot sic ky trao dbi cation (vi dy, cot SP). Bo dan dién c6 thé duoc
didu chinh bing cach pha lodng ché phdm khong tinh khiét hogc chat rira giai trung
gian hodc luu lugng b'?mg véi ty 18, vi dy, 1:1, 1,1:1, 1,2:1, 1,3:1, 1,4:1, 1,5:1, 2,0:1,
2.5:1, 3,0:1, 4,0:1, 5,0:1, hodic 10:1. Do din dién con c6 thé duge didu chinh bing
cach loc thAm tach vao dung dich dém mong mudn. Theo mot $6 phuong an, cot sic

ky trao ddi cation dwgc chay & do pH nam trong khoang tir 5,0 dén 6,5 (vi du, khoang
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5,0, 5,5, 6,0 hodc 6,5). Theo mot s6 phuong an, cot séc ky trao dbi cation dugc béng
dung dich dém chira phosphat (vi duy, NaPO4) véi ndng d6 nim trong khoang tur
0,0lM dén 0,IM (vi du, khoang 0,01M, 0,02M, 0,03M, 0,04M, 0,05M, 0,06M,
0,07M, 0,08M, 0,09M, hodc 0,1M). Theo mdt s6 phuong an, d¢ pH thich hop la
khoang tir 5,0 dén 6,5 (vi duy, nam trong khoang tur 5,0, 5,5, 6,0, hodc 6,5).

Séic ky kiéu hén hop

Sic ky hydroxyapatit (HA) dugc xem 1a sic ky trao ddi ion “gia 4i luc” hodc
“kidu phbi hop” va co thé dugce 4p dung theo sang ché. Hydroxyapatit 1a dang canxi
phosphat duy nhat dugc ding d8 phan doan va tinh ché cac phén t sinh hoc. Trong
mdt sb truedong hop, tinh thé hydroxyapatit ¢6 thé dugc str dung, mic du su méng manh
clia céc tinh th nay c6 thé han ché tdc do dong va/hoic do bén ciia cot. Hai kiéu
hydroxyapatit gdm tinh khiét v& mat hoa hoc, hydroxyapatit gém CHT kidu I vaIl c6
dang Xép, hinh ciu va c6 thé dugc st dung trong didu kién téc do dong va ap suét cao.
Kiéu I thuong c6 kha ning lién két véi protein cao, trong khi Kiéu II thuong c6 kha
ning lién két thdp v6i protein. N6i chung, cong thirc hydroxyapatit la
Ca;o(PO4)¢(OH), (Kawasaki, et al 1985). Cac nhém chirc bao gbm cip ion canxi tinh
thé tich dién dwong (vi tri C) va cdc cum gdm sau nguyén tir oxy tich dién am két hop
v6i bo ba phosphat tinh thé (vi tri P). C4c vi tri C, P va hydroxyl dugc phén phdi theo
kidu hinh b dinh trén bd mit tinh thé, thuong din dén cc twong tac phirc véi protein
va cac phan tir khéc.

Mau c6 thé dugc nap vao cot HA trong dung dich dém cudng do ion phosphat
thip (vi du, natri hodc kali phosphat v&i ndéng dd nim trong khoing tr 1mM dén
10mM) & d6 pH trung tinh hodc gin do pH trung tinh. Theo mot s6 phwong 4n, ché
phim khong tinh khiét hodic chit rira giai trung gian hodc luu lugng chay qua dugc
didu chinh dén ndng d6 phosphat (vi du, NaPO4) nim trong khoang tir 0,001M dén
0,01M (vi du, khoang 0,001M, 0,002M, 0,003M, 0,004M, 0,005M, 0,006M, 0,007M,
0,008M, 0,009M, hoidc 0,01M) va do pH nam trong khoang tir 5,0 dén 6,5 (vi dy,
khoang 5,0, 5,5, 6,0, hodc 6,5) truée khi nap vao cot séc ky kiéu hén hop (vi du, cot
HA). Cot HA d4 nap thudng dugc rira bing dung dich dém rira c6 ndng d phosphat
twong dwong v6i ndng do phosphat ctia dung dich dém nap. Theo mot s& phuong 4n,

cot sic ky kiéu hdn hop (vi du, cot HA), khi da dugc nap, rira bang dung dich dém rira
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chtra phosphat (vi dy, natri hodc kali phosphat véi ndng d6 nim trong khoang tir 1mM
dén 10mM) & d6 pH trung tinh hodc gin do pH trung tinh. Vi dy, dung dich dém rira
thich hop c6 thé c6 néng d6 phosphat khoang 1mM, 2mM, 3mm, 4mM, 5mM, 6mM,
TmM, 8mM, 9mM, hodc 10mM. Theo mot s6 phuong én, ¢ thé mong mubn dé tdng
luong phosphat trong dung dich dém rira dé tao ra didu kién rira nghiém ngat hon. Cac
mitc M6P, cu thé 13 muc di-M6P, trén bé& mit cta protein 12S dugc du tinh 1a quan
trong dé huéng dich dén thé tiéu bao. Nong dd phosphat ting trong dung dich dém rira
c6 thé gift lai mot cach chon loc cic protein 128 ¢ muc MBG6P cao, cu thé 13, di-M6P
trén c¢dt HA. Do d6, theo mot sd phuong 4n, dung dich dém rira mong mubn c6 thé co
ndng d6 phosphat bing hodc cao hon 10mM, 11mM, 12mM, 13mM, 14mM, 15mM,
16mM, 17mM, 18mM, 19mM, 20mM. Theo mot s phuong &n, cdt séc ky kiéu hdn
hop da nap (vi du, c6t HA) dugc rira bang dung dich dém ria c6 ndng dd phosphat
ndm trong khoang tr 10mM dén 20mM (vi du, nim trong khoang tir 10mM dén
18mM, nim trong khoang tir 10mM dén 16mM, nim trong khoang tir 10mM dén
15mM, ndm trong khoang tir 12mM dén 20mM, nim trong khoang tir 14mM dén
18mM, ndm trong khoang tir 14mM dén 16mM). Theo mot s6 phuong an, cot séc ky
kiéu hdn hop d3 nap (vi dy, cot HA) duge rira bang dung dich dém rira c6 ndéng do
phosphat br?mg cao hon 10mM, 11mM, 12mM, 13mM, 14mM, 15mM, 16mM, 17mM,
18mM, 19mM, 20mM.

Viéc rira gidi ra khoi cot HA thuong dugc thuc hién bang dung dich dém
phosphat gradien. Vi du, dung dich dém rtra giai thich hop c6 thé c6 gradien phosphat
nim trong khoang tr 1mM dén 400mM (vi dy, ndm trong khoang tr 1mM dén
300mM, ndm trong khoang tir ImM dén 200mM, nim trong khoang tt 1mM dén
150mM, nim trong khoang tir 1mM dén 100mM, nim trong khoang tir 10mM dén
350mM, nim trong khoang tr 10mM dén 300mM, nim trong khoang tr 10mM dén
250mM, nim trong khoang tir 10mM dén 200mM, nim trong khoang tir 10mM dén
150mM, ndm trong khoang tir 10mM dén 140mM, nm trong khoang tir 10mM dén
130mM, nim trong khoang tir 10mM dén 120mM, nim trong khoang tir 10mM dén
110mM, nim trong khoang tir 10mM dén 100mM, ndm trong khoang tir 10mM dén
90mM, nim trong khoang tr 10mM dén 80mM, nim trong khoang tir 10mM dén
70mM, nim trong khoang tr 10mM dén 60mM, nim trong khoang tr 10mM dén
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50mM) natri phosphat. Theo mot sb phuong 4n, viéc rira giai ra khéi cot HA duoc
thuc hién bing cach l1am ting ting budc ndéng d6 phosphat trong dung dich dém rira
gidi. Theo mot s6 phwong 4n, cac dung dich dém rira giai timg bude c6 thé c6 ndng 46
phosphat dugc chon tir 10mM, 20mM, 30mM, 40mM, 50mM, 60mM, 70mM, 80mM,
90mM, 100mM, 110mM, 120mM, 130mM, 140mM, 150mM, 200mM, 250mM,
300mM, 350mM, 400mM. Theo mot sb phuong 4n, viéc rira gii ra khoi cot sdc ky
kiéu hén hop (vi dy, cdt HA) duge thuc hién bang cach rita gii dung dich dém c6
ndéng dd phosphat (vi dy, natri phosphat) ndm trong khoang tr 50mM dén 150mM (vi
du, chon trong sb néng do phosphat (vi duy, natri phosphat) khoang 50mM, 60mM,
70mM, 80mM, 90mM, 100mM, 110mM, 120mM, 130mM, 140mM, 150mM, va cac
cach két hop cua chiing).

C6 thé thiy ring nhiéu c4ch khéc nhau d8 két hop cac diéu kién sic ky HA da
duoc biét va c6 thé dugc ap dung d8 didu chinh céac thong sb dén thich hop dbi voi
protein cu thé dang quan tAm (vi dy, 128 tai t6 hop).

Sdc ky tuwong tdc ky nuwde

Séc ky twong tac ky nudc (Hydrophobic Interaction Chromatography -HIC) la
k§ thuat tch st dung cac tinh chit ky nudc dé tach cac protein ra khéi nhau. Theo
kidu sic ky nay, cac nhém ky nude nhu phenyl, octyl, hodc butyl, dugc gén vao cot
tinh. C4c protein di qua cdt ma c6 mach bén 1 axit amin ky nudc trén bé mit cla
chiing ciing c6 thé twong tic véi va lién két véi cdc nhoém ky nude trén cot. Cot HIC 1a
da biét, va bao gdm, vi du, Phenyl Sepharose.

Phép tach HIC thuong dugc thiét ké bang céach sir dung didu kién trai nguoc voi
cac diéu kién dugc dung trong trao dbi ion sic ky. No6i chung, dung dich dém co
cudong dd ion cao, thudong 1a amoni sulfat, ban dAu duge dua 1én cot. Mudi trong dung
dich dém s& lam giam mtrc 49 solvat héa cua chit tan mAu khi mtc dd solvat héa lam
giam, c4c ving ky nudc bi boc 19 s& dugc moi truong hép thy. Pha tinh thuong dugc
thiét ké dé tao ra twong tac ky nudc v6i cac phan tir khic. Cac tuong tac nay thuong
qua yéu trong nudc, tuy nhién, viéc bd sung mudi (vi dy, Na,SOy, K580y, (NH4),SO4,
NaCl, NH,Cl, NaBr, va NaSCN) vao dung dich dém dan dén tuong tac ky nudc. Theo

mot sé phuwong 4n, pha dong chira mudi & ndng dd nim trong khoang tir 0,1M dén
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3,0M, vi du, nam trong khoang tr <5SM dén 1,5M, niam trong khoang tir 0,2M dén
0,8M, hodc nam trong khoang tir 0,3M dén 0,5M.

Theo cac phuong an nhét dinh, pha dong dugc dém. Theo cac phwong dn nhét
dinh, pha dong khong dugc dém. Theo cac phuong an nhét dinh, pha dong dugc dém
dén d6 pH nim trong khodng tir 5 dén 14. Theo céc phuong an nhét dinh, pha dong
dugc dém dén do pH nam trong khodng tir 5 dén 10. Theo c4c phuong 4n nhét dinh,
pha dong dugc dém dén d6 pH nim trong khoéng tir 5 dén 7. Theo cac phuong 4n
nhét dinh, pha dong dugc dém dén @6 pH khoang bang 5,0.

Theo mét sd phuong 4n, ché pham khong tinh khiét hodc chét rira giai trung gian
hodc luu lugng duge didu chinh dén néng dd mubi (vi du, NaCl) nim trong khoang tu
0,5M dén 2,0M (vi dy, khoang 0,5M, 1,0M, 1,IM, 1,2M, 1,3M, 1,4M, 1,5M, 1,6M,
1,7M, 1,8M, 1,9M, hodc 2,0M) & do pH) nim trong khoang tr 4,5 dén 6,0 (vi du,
khoang 4,5, 5,0, 5,5, hodc 6,0) trudc khi nap 1€n cot séc ky tuong tac ky nuéc (vi dy,
cOt phenyl). Khi da dugc nap, cot sic ky tuong tac ky nude co thé duogc rira bang cach
st dung dung dich dém rtra chira mudi (vi du, NaCl) & ndng d6 nim trong khoang tir
0,5M dén 2,0M (vi du, khoang 0,5M, 1,0M, 1,1M, 1,2M, 1,3M, 1,4M, 1,5M, 1,6M,
1,7M, 1,8M, 1,9M, hozic 2,0M) & d6 pH nim trong khoang tir 4,5 dén 6,0 (vi duy,
khoang 4,5, 5,0, 5,5, hodc 6,0). Theo mot ) phuong én, cot séc ky tuong tac ky nudc
dugc rira giai bang cach sit dung dung dich dém rira gidi chta mudi (vi dy, NaCl) &
ndng dd nim trong khoang tir 0,1IM dén 0,5M (vi du, khoang 0,1M, 0,2M, 0,3M,
0,4M, hoic 0,5M) & d6 pH nim trong khoang tir 4,5 dén 6,0 (vi du, khoang 4,5, 5,0,
5,5, hodc 6,0).

Xdc dinh tinh chit ciia protein 128 di dwgc tinh ché

Protein I12S tai t& hop da dugc tinh ché c6 thé dugc x4c dinh tinh chat bing cach

ap dung cac phuong phap khac nhau.
Db tinh khiét

Do tinh khiét ciia protein 128 téi t6 hop da dugc tinh ché thudong duge do theo
néng do cla céc tap chit khac nhau (vi du, protein cia té bao chil hoic ADN cua té
bao chi) ¢6 mit trong san pham cudi cung. Vi du, ndng do cta protein cta té bao chi
(HCP) c6 thé duge do theo phuong phdp ELISA hodc SDS-PAGE. Theo mot sd

phuong an, protein 125 tai t6 hop da dugce tinh ché chua protein 128 & ndng do it hon
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150ng HCP/mg (vi duy, protein I2S & néng do it hon 140ng, 130ng, 120ng, 110ng,
100ng, 90ng, 80ng, 70ng, 60ng, 50ng, 40ng, 30ng, 30ng, 20ng, 10ng HCP/mg). Theo
mdt s& phwong 4n, protein 12S tai t6 hop da dugc tinh ché, khi dugc phan tich theo
SDS-PAGE kém theo nhudm bac, khong c6 dai médi cé cuong do manh hon 0,05%,
0,01%, 0,15%, 0,2%, 0,25%, 0,3%, 0,35%, 0,4%, 0,45%, hodc 0,5% dbi ching thit
nghiém. Céc d6i chimg thir nghiém khac nhau ¢6 thé dugc st dung, cu thé 1a, céc doi
chimg di dugc cac co quan quan ly, nhu Cuc Thyc phim va Dugc phim M§ (FDA),
chép nhan.

Hoat tinh dic hiéu

Protein I2S t4i t& hop da dugc tinh ché con ¢6 thé duge xac dinh tinh chét bang
cach danh gia chirc ning va/hodc hoat tinh sinh hoc. Hoat tinh enzym cia ché phédm
chira 12 téi t8 hop c6 thé dugc xac dinh bang cach ap dung cdc phuong phap da biét
trong linh vuc k¥ thuat ndy. Thong thuong, cic phwong phép nay phat hién su loai bo
sulfat ra khéi co chit tong hop, ma duge goi 1a thir nghiém giai phong sulphat. Mot vi
du vé thir nghiém hoat tinh enzym bao gdm viéc ap dung séc ky ion. Phuong phap nay
dinh luong ion sulfat ma da dugc giai phong nho enzym bang I2S tai td hop tir co
chit. Co chit nay co thé 13 co chit ty nhién hodc co chét téng hgp. Trong mot sd
truong hop, co chét 1a heparin sulfat (vi dy, heparin disacarit), dermatan sulfat, hodc
dang tvong duong v& mit chirc ning cua chiing. No6i chung, ion sulfat giai phong duge
phén tich theo phuong phap sdc ky ion v6i by do @ dan dién. Trong vi du nay, cac két
qua c6 thé duoc biéu hién theo U/mg protein, trong d6 1 don vi (unit — U) duge xac
dinh 13 luong enzym can thiét dé giai phong 1pmol ion sulfat trong thoi gian mdi gio
ra khéi co chit. Theo mdt sd phuong an, protein 12S tai td hop da dugc tinh ché c6
hoat tinh dic hiéu, nhu do dugc theo thir nghiém hoat tinh gidi phong sulfat in vitro
bing cach st dung heparin disacarit lam co chét, ndm trong khoang tir 0U/mg dén
100U/mg, nim trong kKhoang tir 10U/mg dén 100U/mg, ndm trong khoang tir 10U/mg
dén 80U/mg, ndm trong khoang tir 20 dén 80U/mg, nim trong khoang tir 20U/mg dén
70U/mg, ndm trong khoang tir 20U/mg dén 60U/mg, nim trong khoang tir 20U/mg
dén 50U/mg, nim trong khoang tr 30U/mg dén 100U/mg, nim trong khoang tir
30U/mg dén 90U/mg, ndm trong khoang tir 30U/mg dén 80U/mg, nim trong khoéng
tr 30U/mg dén 70U/mg, nim trong khoang tr 30U/mg dén 60U/mg, nim trong
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khoang tir 40U/mg dén 100U/mg, nim trong khoang tir 40U/mg dén 90U/mg, khoang
40U/mg dén 80U/mg, nam trong khoang tir 40U/mg dén 70U/mg, nim trong khoang
tir 40U/mg dén 60U/mg. Theo mot s6 phuong 4n, protein 128 tai tb hop da dugc tinh
ché c6 hoat tinh dic hiéu, nhu do dugc theo thir nghiém hoat tinh giai phong sulfat in
vitro bang céach sit dung heparin disacarit 1am co chét, it nhit khoang 5U/mg, khoéng
10U/mg, khoang 15U/mg, khoang 20U/mg, khoang 25U/mg, khoang 30U/mg, khoang
35U/mg, khoang 40U/mg khoang 45U/mg, khoang 50U/mg, khoang 55U/meg, khoang
60U/mg, khoang 65U/mg, khoang 70U/mg, khoang 75U/mg, khoang 80U/mg, khoang
85U/mg, khoang 90U/mg, khoang 95U/mg, hodc khoang 100U/mg. Piéu kién 1am vi
du dé thuc hién thtr nghiém hoat tinh giai phéng sulfat in vitro bang cach st dung
heparin disacarit lam co chit dugc néu dudi day. No6i chung, thir nghiém nay do kha
nang cda 125 dé& giai phong céc ion sulfat tir chit c6 ngudn gbc tu nhién, heparin
disacarit. Sulfat gidi phong cé thé duoc dinh lwong bing sic ky ion. Trong mot s6
truong hop, séc ky ion ¢6 lip bd do @ dan dién. Pé lam vi du khong gidi han, dAu
tién, cac mau dugc trao dbi dung dich dém thanh Na axetat 10mM, d6 pH =6 dé loai
bo su Uc ché do ion phosphat trong ché phém dung dich dém. Sau do6, cac méu dugc
pha dén 0,075mg/ml bang dung dich dém phan tng (Na axetatlOmM, d6 pH=4,4) va
U trong thoi gian 2 gid & 37°C véi heparin & ty 1¢ enzym véi co chét 13 0,3pug
128/100pug co chét trong 30ul thé tich phan tmg. Sau d6, phan tng bi ngirng bang cach
1am néng mau & 100°C trong thoi gian 3 phut. Phén tich dugc thue hién bang cach st
dung cot phan tich Dionex IonPac AS18 véi ¢t bao vé lonPac AG18. Phuong phap
dang dung mdi duge 4p dung voi kali hydroxit 30mM véi luu tbc 1,0ml/phit trong
thoi gian 15 phut. Lugng sulfat gidi phong boi mAu 128 tinh duoc tir phan tich hdi quy
tuyén tinh chit chuén sulfat trong khoang tir 1,7nmol dén 16,0nmol. Tri s c6 thé
thong bao duogc biéu hién theo don vi trén mdi mg protein, trong d6 1 don vi dugc xéac
dinh 12 1pmol sulfat giai trong thoi gian mdi gio va ndng do protein duge xac dinh
theo phép do A280.

Theo mot s phuong 4n, hoat tinh enzym cua protein 128 téi t6 hop con c6 thé
dugc x4c dinh bang cach ap dung cac phwong phép khac nhau da biét khac trong linh
vue k¥ thuat nay, vi dy, thi nghiém 4-MUF do mirc d6 thiy phan 4-metylumbeliferyl-
sulfat thanh sulfat va 4-metylumbeliferon huynh quang tw nhién (4-MUF). Theo mot
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sd phwong 4n, hoat tinh enzym mong mubn, nhu do duge theo thir nghiém 4-MUF in
vitro, cua protein 12S tai tb hop dugc tao ra it nhét 13 khoang 0,5U/mg, 1,0U/mg,
1,5U/mg, 2U/mg, 2,5U/mg, 3U/mg, 4U/mg, 5U/mg, 6U/mg, 7U/mg, 8U/mg, 9U/mg,
10U/mg, 12U/mg, 14U/mg, 16U/mg, 18U/mg, hodc 20U/mg. Theo mot sb phuong 4n,
hoat tinh enzym mong mubn, nhu do dugc nho thir nghiém 4-MUF in vitro, cia
protein 12S tai tb hop tao ra nidm trong khoang tir 0U/mg dén 50U/mg (vi du, nim
trong khoang tir 0U/mg dén 40U/mg, nim trong khoang tir 0U/mg dén 30U/mg, nim
trong khoang tir 0U/mg dén 20U/mg, ndm trong khoang tir 0U/mg dén 10U/mg, nim
trong khoang tir 2U/mg dén 50U/mg, ndm trong khoang tir 2U/mg dén 40U/mg, nim
trong khoang tir 2U/mg dén 30U/mg, ndm trong khoang tir 2U/mg dén 20U/mg, nim
trong khoang tir 2U/mg dén 10U/mg, ndm trong khoang tr 4U/mg dén 50U/mg, nim
trong khoang tir 4U/mg dén 40U/mg, ndm trong khoang tir 4U/mg dén 30U/mg, nim
trong khoang tir 4U/mg dén 20U/mg, ndm trong khoang tir 4U/mg dén 10U/mg, ndm
trong khoang tir 6U/mg dén 50U/mg, nim trong khoang tir 6U/mg dén 40U/mg, nim
trong khoang tr 6U/mg dén 30U/mg, ndm trong khoang tir 6U/mg dén 20U/mg, nim
trong khoang tir 6U/mg dén 10U/mg). Piéu kién lam vi du dé thyc hién 4 tht nghiém
-MUF in vitro dugc néu duéi day. Néi chung, thir nghiém 4-MUF do kha néng cia
protein 128 trong viéc thiy phan 4-metylumbeliferyl-sulfat (4-MUF-SOy) thanh sulfat
va 4-metylumbeliferon huynh quang ty nhién (4-MUF). M6t mili don vi hoat tinh
duge xac dinh 1a lugng enzym cAn thiét dé chuyén héa mot nanomol 4-MUF-SO,
thanh 4-MUF trong thoi gian mdt phat & 37°C. N6i chung, don vi huynh quang trung
binh (MFU) d3 dugc tao ra boi mau thir nghiém 12S ¢6 hoat tinh da biét c6 thé duogc
ding dé tao ra dudng cong chuén, ma c6 thé dugc dung dé tinh hoat tinh enzym ctia
mAu quan tdm. Sau do, hoat tinh dédc higu cta c6 thé duoc tinh bing cach 14y hoat tinh
enzym chia cho ndng dd protein.

Theo vi du khac, ndng dd protein cia ché phim 128 tai td hop c6 thé duge xac
dinh theo phuong phap thich hop bAt ky da biét trong linh vye ky thudt nay de xac
dinh ndng d6 protein. Trong mot sb truong hop, ndng do protein dugc xac dinh theo
thtr nghiém hép thu tia cuc tim. Cac thtr nghi€ém hép thu nay thuong dugce thyc hién ¢
khoang budc song 280nm (Axg).

Bién dang dién tich
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12S tai td hop tinh ché ¢6 thé dugc x4c dinh tinh chét theo bién dang dién tich
lién quan dén protein. Néi chung, bién dang dién tich ctia protein phan anh kiéu hinh
cua dién tich cua géc mach bén, thuong cé mit trén bé mit protein. Bién dang dién
tich ¢6 thé dugc xac dinh bing céch thyc hién thir nghiém sic ky trao ddi ion (IEX)
(vi du, sic ky 1dng cao 4p) trén protein. Theo mdt s6 phuong 4n,* bién dang dién tich”
chi tap hop céc tri s6 thé hién luong protein rira giai tr cdt trao dbi ion tai mot thoi
diém sau khi bd sung pha dong chtra ion trao dbi vao cot.

No6i chung, ¢t trao dbi ion thich hop 14 cot trao ddi anion. Vi du, bién dang dién
tich c6 thé dugc x4dc dinh bang sic ky trao dbi anion manh (strong anion exchange —
SAX) bing cach st dung hé séc ky 16ng cao ap (HPLC). Néi chung, 128 t4i to hop hap
thu 1én dién tich duong ¢b dinh cta cot trao dbi anion manh va gradien cudng do ion
tang dan bing cach sit dung pha dong voi tdc 6 dong duoc x4c dinh trudce s& rira giai
cac loai 128 tai td hop ra khéi cdt theo ty 1€ v6i cuong do twong tac ion cta ching voi
cot tich dién duong. Céc loai 12S tich dién 4m nhiéu hon (axit hon) s& rira giai mudn
hon cac loai I2S tich dién 4m it hon (kém axit hon). Nong dd clia cac protein trong
dich rra giai dugc do theo mirc do hép thu 4nh sang tia cyc tim (& budc séng 280nm).

Theo mot sd phuong 4n, & d0 pH khoang 8,0 trong Tris-HCl 20mM, I2S tai tb
hop hép thu lén dién tich dwong ¢ dinh ctia ¢ot Mini Q PE va gradien cudong dd ion
tang dan bang cach sir dung pha dong chira Tris-HCL 20mM, natri clorua 1M, do pH
8,0 v&i tbe do dong 0,8ml/phit sé& rira gii cac loai tai 128 tai t6 hop ra khoi cot theo ty
16 v6i cudng do tuong tac ion cua chung véi cot tich dién duong.

Theo mdt sé phuong 4n, bién dang dién tich c6 thé duoc thé hién boi sdc phé
mitc d9 hép thu theo thoi gian sau khi rira giai ra khoi cot séc ky léng cao ap (HPLC).
Séc phd nay c6 thé bao gdm mot tip hop gdm mot hogc nhiéu dinh, trong d6 mdi dinh
trong tap hop nay xac dinh mot tiéu qu?m thé 128 tai t hop cla ché phém ma c6 dién
tich bé mit tvong ty.

Theo mot sb phuong an, ché phém chira protein 12S dd dugc tinh ché thé hién it
nhét sau dinh trong bién dang dién tich cta n6. Bién dang dién tich 1am vi du cua I2S
duoc thé hién trong phﬁn vi du va trén Hinh 11. Nhu duoc thé hién trén Hinh 11, sau
dinh dugc danh du (tir A dén F) theo thir ty cta dién tich am ting dan va mirc d anh

hudng dén téng dién tich dinh cua séc phd nay giam dan. Theo mot s& phuong 4n,
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bién dang dién tich d6i v6i ché phim chira 12S téi tb hop da dugc tinh ché c6 sb
lugng, kich thuée, hinh dang hogc khoang cach thoi gian clia cdc dinh khac nhau tuy
theo luong dién tich 4&m hodc duong trén bé mit ciia protein. Theo mot sd phwong 4n,
ché phém chira 128 t4i t6 hop c6 bién dang dién tich it hon 6 (vi dy, nhd hon 5, 4, 3,
hoic 2) dinh. Theo mot sb phuong 4n, bién dang dién tich chira I12S tai td hop c6 thé
co 5,4, 3, 2, hodc 1 dinh. Vi dy, mot, hai, ba, bdn, hodic nim dinh bét ky trong cac
dinh A, B, C, D, E, va F ¢c6 thé khoéng c6 mat hodc bi gidm trong ché phém chira
protein I2S tai td hop da dugc tinh ché. Néi chung, bién dang dién tich dugc coi la
dbng nhit néu c6 it dinh hon.

Léap ban dd glycan

Theo mdt sb phwong 4n, protein 128 tai t6 hop da duge tinh ché c6 thé dugc xac
dinh tinh chit theo thanh phin proteoglycan cla ching, thudng dugc goi la lap ban dod
glycan. Khong mudn bi rang budc béi ly thuyét, nhan thdy ring lién két glycan ciing
nhu hinh dang va d¢ phtc tap cua cAu triic nhanh c6 thé anh hudng dén do thanh thai
in vivo, sy huéng dich dén thé tiéu bao, do sinh kha dung, va/hodc higu qua.

N6i chung, ban db glycan c6 thé duge x4ac dinh bing cach phan cit nho enzym
va tiép theo 12 phan tich sdc ky. Cac enzym khac nhau c6 thé duoc st dung dé phan
cét enzym bao gdm, nhung khong chi gidi han &, cdc enzyme glycosylaza, peptidaza
(vi du, endopeptidaza, exopeptidaza), proteaza, va phosphataza thich hop. Theo mot
sd phuong 4n, enzym thich hgp 13 phosphataza kiém. Theo mdt sé phuong 4n, enzym
thich hop 12 neuraminidaza. Glycan (vi du, phosphoglycan) c6 thé dugc phat hién
bing phan tich sic ky. Vi du, phosphoglycan ¢6 th& 1a dugc phat hién bing sic ky trao
dbi anion hiéu ning cao véi b do xung dién (HPAE-PAD) hodc phuong phap sic ky
16ng cao ap (HPLC) loai trir theo kich thuéc. Lugng glycan (vi du, phosphoglycan)
dugc thé hién b%mg mdi dinh trén ban db glycan c6 thé duoc tinh b%mg cach st dung
duodng cong glycan (vi du, phosphoglycan) chuén, theo cac phwong phap da biét trong
linh vuc k¥ thuét nay va da dugc boc 10 trong ban mo ta nay.

Theo mt sé phuong 4n, 128 da dugc tinh ché theo sang ché thé hién ban dd
glycan gdbm biy nhom dinh 1dn lwot 13 ddu hidu chi béo vé& protein I2S trung tinh
(nhom dinh 1), protein 128 dd dwgc mono-sialyl héa (nhém dinh 2), protein I2S da
duoc di-sialyl hoa (nhém dinh 3), protein 128 d4 dwgc mono-phosphoryl héa (nhém
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dinh 4), protein 12S dd dugc tri-sialyl héa (nhém dinh 5), protein I2S da duoc tetra-
sialyl héa (nhém dinh 6), va protein 12S da dugc diphosphoryl héa (nhém dinh 7).
Ban dd glycan cia 128 1am vi du duogc thé hién trén Hinh 10. Theo m{t s6 phuong 4n,
12S t4i td hop da duoc tinh ché c6 ban dd glycan gdm it hon 7 nhém dinh (vi dy, ban
db glycan ¢ 6, 5, 4, 3, hodc 2 Nhém dinh). Theo mdt s6 phuong én, 128 téi to hop da
duoc tinh ché c6 ban @6 glycan gém nhiéu hon 7 nhém dinh (vi du, 8, 9, 10, 11, 12
hozc nhiéu hon).

Luong glycan tuong d6i tuong tng véi mdi nhém dinh c6 thé dwgc xac dinh trén
co s& dién tich nhém dinh so véi dién tich nhom dinh twong Ung trong chét chuin
tham chiéu duoc xac dinh trude. Theo mot sd phuong 4n, nhom dinh 1 (trung tinh) c6
thé c6 dién tich nhém dinh nim trong khoang tir 40% dén 120% (vi dy, nim trong
khoang tir 40% dén 115%, nim trong khoang tr 40% dén 110%, nim trong khoang tir
40% dén 100%, nim trong khoang tir 45% dén 120%, nim trong khoang tir 45% dén
115%, nim trong khoang tir 45% dén 110%, nim trong khoang tir 45% dén 105%,
nim trong khoang tr 45% dén 100%, ndm trong khoang tir 50% dén 120%, nim trong
khoang tir 50% dén 110%) so v6i dién tich nhom dinh twong Gng & chuén tham chiéu.
Theo mdt s6 phuong 4n, nhém dinh 2 (monosialyl héa) c6 thé c6 dién tich nhém dinh
nim trong khoang tir 80% dén 140% (vi du, ndm trong khoang tir 80% dén 135%,
nim trong khoang tr 80% dén 130%, ndm trong khoang tir 80% dén 125%, nim trong
khoang tir 90% dén 140%, nim trong khoang tir 90% dén 135%, ndm trong khoang tir
90% dén 130%, nim trong khoang tir 90% dén 120%, ndm trong khoang tir 100% dén
140%) so véi dién tich nhom dinh twong Ung & chudn tham chiéu. Theo mét sd
phuong 4n, nhom dinh 3 (disialyl hoa) c6 thé c6 dién tich nhém dinh nim trong
khoang tir 80% dén 110% (vi dy, nim trong khoang tr 80% dén 105%, nim trong
khoang tir 80% dén 100%, ndm trong khoang tir 85% dén 105%, nim trong khoang tir
85% dén 100%) so véi dién tich nhém dinh tuong tng & chudn tham chiéu. Theo mot
s& phuong 4n, nhém dinh 4 (mono phosphoryl héa) c6 thé ¢6 dién tich nhém dinh nim
trong khoang tir 100% dén 550% (vi dy, nidm trong khoang tir 100% dén 525%, nim
trong khoang tu 100% dén 500%, nim trong khoang tir 100% dén 450%, nam trong
khoang tir 150% dén 550%, nim trong khoang tir 150% dén 500%, khoang 150% dén
450%, ndm trong khoang tir 200% dén 550%, nim trong khoang tir 200% dén 500%,
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nam trong khoang tir 200% dén 450%, nim trong khoang tr 250% dén 550%, nim
trong khoang tir 250% dén 500%, ndm trong khoang tir 250% dén 450%, hoic nim
trong khoadng tir 250% dén 400%) so v6i dién tich nhém dinh twong Gng & chuén tham
chiéu. Theo mdt sé phuong 4n, nhém dinh 5 (tri-sialyl héa) c6 thé c6 dién tich nhém
dinh ndm trong khoang tir 70% dén 110% (vi dy, ndm trong khoang tir 70 dén 105%,
ndm trong khoang tir 70% dén 100%, ndm trong khoang tir 70% dén 95%, ndm trong
khoang tir 70% dén 90%, ndm trong khoang tir 80% dén 110%, nim trong khoang tir
80% dén 105%, nim trong khoang tir 80% dén 100%, hogic ndm trong khoang tir 80%
dén 95%) so v6i dién tich nhém dinh tuong tmg & chudn tham chiéu. Theo mot s6
phuong 4n, nhém dinh 6 (tetra-sialyl hoa) c6 thé c6 dién tich nhém dinh ndm trong
khodng tr 90% dén 130% (vi dy, nim trong khoang tir 90% dén 125%, nim trong
khoang tir 90% dén 120%, ndm trong khoang tir 90% dén 115%, nim trong khoang tir
90% dén 110%, nim trong khoang tir 100% dén 130%, ndm trong khoang tir 100%
dén 125%, hoic nam trong khoang tir 100% dén 120%) so v6i dién tich nhom dinh
tuong Ung & chuin tham chiéu. Theo mot s& phwong 4n, nhém dinh 7 (diphosphoryl
hoa) 6 thé ¢6 voi dién tich nhém dinh ndm trong khoang tir 70% dén 130% (vi du,
nim trong khoang tir 70% dén 125%, nim trong khoang tir 70% dén 120%, ndm trong
khoang tir 70% dén 115%, ndm trong khoang tir 70% dén 110%, ndm trong khoang tir
80% dén 130%, nim trong khoang tir 80% dén 125%, nim trong khoang tir 80% dén
120%, ndm trong khoang tir 80% dén 115%, ndm trong khoang tir 80% dén 110%,
nim trong khoang tir 90% dén 130%, nim trong khoang tir 90% dén 125%, nim trong
khoang tir 90% dén 120%, nim trong khoang tir 90% dén 115%, nim trong khoang tir
90% dén 110%) so véi dién tich nhém dinh twong tmg & chuén tham chiéu. Nhidu
chét tham chiéu cho 1ap ban dd glycan 1a da biét trong linh vuc k§ thuat nay va cé thé
dwoc ding dé thuc hién sang ché. N6i chung, nhém dinh 7 (diphosphoryl hoa) tuong
g v&i néng d6 ctia di-M6P trén bé mit cia protein 128 tai td hop da dugc tinh ché.
Du tinh ring kiéu hinh glycosyl hoa cta 128 di dugc tinh ché anh hudng dén su
hudng dich dén thé tiéu bao. Céc thir nghiém hip thu té bio in vitro khac nhau la da
biét trong linh vuc k¥ thuét ndy va cé thé duogc ap dung dé thuc hién sang ché. Vi du,
dé dénh gid mac do hép thu 128 ciia céc thy thé M6P, cac thir nghiém hép thu t€ bao

duoc thyc hién bing cach sir dung nguyén bao soi clia ngudi bicu hién céc thu thé
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MG6P trén bé mit cia ching. Luong 12S nhép bao cé thé dugc do theo phuong phap
ELISA. Theo mdt sb phuong 4n, protein 128 tai t6 hop da dugc tinh ché theo sang ché
dugc x4c dinh theo mirc do hép thu té bao 16n hon 70%, 75%, 80%, 85%, 90%, 95%,
nhu x4c dinh duoc theo thr nghiém hép thu in vitro.

Lap ban db peptit

Theo mot s& phuong 4n, viéc 1ap ban dd peptit c6 thé dugc dung dé x4c dinh dic
diém cua thanh phén axit amin, cai bién sau dich m#, va/hodc viéc xu ly té bao; nhu
mtc dd phén cit trinh tu din truyén tin higu peptit, chuyén hoa formylglyxin va/hodc
glycosyl hoa. Néi chung, protein tai t8 hop c6 thé bi pha v& thanh cac doan peptit
riéng biét, théng qua viéc phd v& cb kiém soat hoic ngau nhién, dé tao ra kiéu hinh
hodc ban db peptit. Trong mot s truomg hop, dau tién, protein 12S da dugc tinh ché co
thé dugc phéan cat enzym truge khi phén tich. Viéc phan cit ¢6 thé dugc thuc hién
bang cach st dung peptidaza, glycosit hydrolaza, phosphataza, lipaza hodc proteaza
va/hodic hon hop cla ching, trude khi phan tich. Thanh phan cAu triic ciia cac peptit ¢6
thé duge xac dinh bang cach ap dung céc phuong phap da biét trong linh vuc k§ thuét
ndy. Cac phuong phéap lam vi du bao gdm, nhung khong chi giéi han &, phép do phd
khéi, cong hudng tir hat nhan (NMR) hodc sdc ky long cao 4p.

Phan trim chuyén hoa formylglyxin

Viéc 1ap ban dd peptit co thé duoc ap dung dé xac dinh phan trim chuyén héa
FGly. Nhu da néu trén, viéc hoat hoa 128 cAn dén su chuyén hoéa xystein (twong tng
voi vi trf 59 cua I2S thanh thuc cua nguoi) thanh formylglyxin bing enzym sinh ra
formylglyxin (FGE) nhu dugc thé hién duéi day:

(HO)
HS ] OsH
\‘ Formylglyxin j’
KxxXxxCysXxxProXxxArgXxxXxx XxxXxxFGly X xxProXxxArgXxxXxx
(Ser) (Ala) Sinh ra enzym (Ala)

Do d6, ty 16 phin tram ctia formylglyxin chuyén hoa (%FG) c6 thé dugc tinh
bang cach 4p dung cong thirc sau:

%FG (ciia DS s6 lwong phan tir 128 hoat tinh
0FG (cta DS) = lwong phan ti 12S toan phan (hoat tinh + khong hoat tinh)*

100
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P& tinh %FG, protein 12S t4i tb hop 6 thé dwgc phan cit thanh cac peptit ngén
bing cach sir dung proteaza (vi du, trypsin hodc chymotrypsin). Cac peptit ngin c6 thé
duoc tach va duge xac dinh tinh chét béng cach ap dung, vi du, phuong phéap sic ky
16ng cao 4p (HPLC) loai trir theo kich thudce. Peptit chira vi tri twong ting v6i vi tri 59
cta I2S thanh thuc ctia ngudi cé thé dugc x4c dinh tinh chit dé x4c dinh xem Cys & vi
tri 59 c6 dwgc chuyén hoa thanh FGly so véi dbi chung (vi du, protein 12S ma khong
chuyén héa FGly hodc protein 12S chuyén héa FGly 100%). Lugng peptit chira FGly
(twong Gmg vai sb lugng phan tir 128 hoat tinh) va tdng luong peptit c6 ca FGly va
Cys (twong tng véi sb lwong toan phan phén tir 12S) c6 thé dugc xé4c dinh trén co s&
dién tich dinh twong tng va ty 1€ nay phan dnh %FG c6 thé dugc tinh.

Theo mét sb phwong 4n, protein 128 tai tb hop da duoc tinh ché theo sang ché c6
mitc d5 chuyén héa it nhat khoang 70% (vi dy, it nhat khoang 77%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99%) gbc xystein twong tmg vi Cys59 cia I2S cia nguoi
(SEQ ID NO:1) thanh C,-formylglyxin (FGly). Theo mot s phuong 4n, protein 128
t4i td hop di dugc tinh ché theo sang ché c6 mirc do chuyén héa hiu nhu 100% gbc
xystein tuong (mng v&i Cys59 cia 128 cua ngudi (SEQ ID NO:1) thanh C,-
formylglyxin (FGly).

Ham luong axit sialic

Theo mot sb phuong an, protein 128 tai td hop da dugc tinh ché c6 thé dugc xac
dinh tinh chat theo thanh phén axit sialic. Khong mudn bi rang budc béi mot 1y thuyét,
du tinh ring gbc axit sialic trén protein c6 thé ngan ngira, lam giam hodc tc ché su
thanh thai nhanh cta ching in vivo qua céc thu thé asialoglycoprotein ma c6 mat trén
cac té bao gan. Do d6, nhin thdy ring céc protein tai t6 hop ma c6 ham lugng axit
sialic twong dbi cao thudng c6 thoi gian tudn hoan in vivo tuong db6i dai.

Theo mot sé phwong 4n, ham lugng axit sialic ca protein 12S téi tb hop da duge
tinh ché ¢6 thé duogc x4c dinh bing céch ép dung cac phuong phép di biét trong linh
vuc k§ thuat nay. Vi dy, ham lugng axit sialic cla protein I2S tai td hop ¢6 thé duoc
x4c dinh bing cach phan cét nhy enzym va tiép theo 1a phén tich sic ky. Viéc phan cit
nh¢ enzym co thé dugc thuc hién b%mg cach st dung sialidaza thich hop bét ky. Trong
mdt sb trudng hop, viéc phan c&t duoc thuc hién bing enzym glycosit hydrolaza, nhur

neuraminidaza. Axit sialic ¢6 thé 13 dwoc phat hién bang phan tich sdc ky, vi du, sac
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ky trao ddi anion hi€u ning cao v6i bd do xung dién (HPAE-PAD). Luong axit sialic
trong ché phdm chira 128 tai t6 hop c6 thé duge tinh bing cach sir dung dudng cong
axit sialic chuén, theo cdc phuong phap da biét trong linh vuc k§ thuat nay va di dugc
bdc 16 trong ban mo ta nay.

Theo mdt s6 phuong 4n, ham lugng axit sialic ctia protein I12S tai t6 hop da duoc
tinh ché c6 thé 12 16n hon 16mol/mol. Pon vi “mol/mol” trong pham vi ham lugng
axit sialic dugc ding dé chi mol gbc axit sialic trén mdi mol enzym. Trong mot sO
trudng hop, ham lugng axit sialic cia protein 128 téi t6 hop bang hoic 16n hon khoang
16,5mol/mol, khoang 17mol/mol, khoang 18mol/mol, khodng 19mol/mol, khoang
20mol/mol, khoang 21mol/mol, khoang 22mol/mol hodc nhiu hon. Theo mot sb
phuong 4n, ham lwong axit sialic cta protein I2S t4i t6 hop dd dugc tinh ché co thé 1a
nim trong khoang tir 16mol/mol dén 20mol/mol, tir 16mol/mol dén 21mol/mol, nim
trong khoang tir 16mol/mol dén 22mol/mol, nim trong khoang tir 16 dén 23mol/mol,
nim trong khoang tir 16mol/mol dén 24mol/mol, nim trong khoang tir 16mol/mol dén
25mol/mol, ndm trong khoang tir 17mol/mol dén 20mol/mol, nim trong khoang tir
17mol/mol dén 21mol/mol, nam trong khoang tr 17mol/mol dén 22mol/mol, ndm
trong khoang tir 17mol/mol dén 23mol/mol, ndm trong khoang tr 17mol/mol dén
24mol/mol, hodc nim trong khoang tir 17mol/mol dén 25mol/mol.

Duwoc phim va sit dung

Protein 12S t4i tb hop dd dugc tinh ché c6 thé dugc cho bénh nhan méc hoi
chimg Hunter dung theo cac phuong phap da biét. Vi du, protein I12S tai tb hop da
duoc tinh ché c6 thé duge phan phéi qua duong tinh mach, dudi da, bép, ngoai dudng
tiéu héa, qua da, hodc qua niém mac (vi du, qua dwong miéng hodc qua duong milii).

Theo mét sd phuong én, 12S tai td hop hodc dugc phém chira n6 dugc cho dbi
twong ding qua dudng tinh mach. |

Theo mot sb phuong an, 12S téi tb hop hodc dugc phém chtta n6 duoc cho dbi
trong ding qua duwdng nodi thy mac. Cac thuat ngit “dung qua dudng ndi tiy mac”
hoic “tiém vao noi ty mac” dugc dung trong ban mo ta nay d& chi viéc tiém vao ong
tay song (khoang ndi tiy mac xung quanh tiy sdng). Cac k¥ thuat khac nhau c6 thé
duge 4p dung bao gdm, nhung khong chi gidi han &, viéc ti€ém vao néo thit bén thong

qua viéc khoan 16 hodc choc bé ndo hoic thit lung hodc twong tw. Theo mot s6
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phuong 4n, viéc “dung qua dudong ndi tiy mac” hodc phén phéi ndi tiy mac” theo
sang ché chi viéc sit dung IT hodc phan phdi qua khu vyc hodc ving thét lung, tic 1a
viéc st dung hodc phan phéi IT thét lung. Thuit ngit “ving thét lung” ho#c “khu vyc
thit lung” duge dung trong ban md ta niy dé& chi khu vuc giita ddt séng thit lung
(lung du6i) thit ba va thit tw va, rong hon 13, ving L2-S1 cta cdt song.

Theo mdt s phuong 4n, 12S tai tb hop hodc dugc phim chira né dugc cho dbi
twong ding bing cach sit dung dudi da (tirc 1a bén dudi da). Pbi v6i muc dich nay,
duoc phdm c6 thé dugc tiém bing cach st dung bom tiém. Tuy nhién, cdc dung cu
khéac dé ding ché phim 12 s&n c¢6 nhu dung cu dé tiém (vi du, dung cu Inject—easeTM va
GenjectTM); bat tiém (nhu GenPen™); dung cu khong dung kim tiém (vi dy,
MediJector™ va BioJector ™); va hé phan phéi qua da & dang miéng dén.

Theo mot s6 phuong 4n, cach ding qua dudng ndi tiy mac co thé dugc 4p dung
cing v6i cac dudng dung khac (vi du, qua dwong tinh mach, dudi da, béap, ngoai
dudng tiéu hoa, qua da, hodc qua niém mac (vi dy, qua dudng miéng hodc qua duong
miii)).

Sang ché bao gbm viéc sit dung don 1¢ cling nhu viéc st dung nhiéu 1an I28 t4i
t6 hop hoic dugc phém chira n6 v6i lugng hitu hiéu dé diéu tri bénh duoc boc 10 trong
ban mo ta nay. I2S t4i t6 hop hodc duge phdm chtta n6 c6 thé duoc ding véi thoi gian
ngit quang thong thuong, tiy theo ban chét, mirc d6 nghiém trong va mirc do cuia tinh
trang bénh ctia dbi twong (vi dy, bénh tich lily & thé tiéu bao). Theo mot s6 phuong an,
lrong hitu hiéu dé diéu tri bénh cta 128 tai tb hop hodc duogc phém chtta n6 c6 thé
duoc ding mot cach dinh ky véi thoi gian ngét quing thong thudng (vi dy, mdi nim
mot 14n, sau thang mot 14n, nam thang mot 14n, ba thang mot 14n, hai thang mot lan
(d6i thang mot 14n), hing thang (mdi thing mot 14n), d6i tudn mot lan (hai tudn mot
14n), hing tudn, hing ngay hoic lién tuc).

128 t4i t6 hop hodc dugc phim chtta n6 c6 thé dugc bao ché véi chit mang chép
nhan dugce vé mit sinh 1y hodc ta dugc d8 bao ché duoc phém. Chét mang va tic nhan
diéu tri bénh c6 thé 13 v tring. Dugc pham can phi hop v6i dudng ding.

Céc chit mang dwoc dung thich hgp bao gdm, nhung khong chi giéi han &,
nude, dung dich mudi (vi dy, NaCl), nudc mudi, nude mubi d3 dugc dém, ruou,

glyxerol, etanol, gdm arabic, diu thuc vat, ruou benzylic, cic polyetylen glycol,
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gelatin, hydrat cacbon nhu lactoza, amyloza hodc tinh bot, cac loai dudng nhu
manitol, sucroza, hodc chit khac, dextroza, magie stearat, bot talc, axit silixic, parafin
nhét, diu thom, este cla axit béo, hydroxymetylxenluloza, polyvinyl pyrolidon, v.v.,
cling nhu hdn hop cua chung. Duge phém, néu mudn, co thé duoc trdn véi cac tac
nhéan phu trg (vi dy, chét 1am tron, chét bao quan, chit 1am 4n dinh, tac nhan lam am,
chét nhil hoa, mudi dé 1am anh huong dén ap suit thAm thau, dung dich dém, chét tao
mau, diéu vi va/hodc huong liéu va twong tw) ma khong phan tmg c6 hai vdi cac hoat
chit hodc can thiép dén hoat tinh clia ching. Theo mot s6 phuong 4n, chét mang hoa
tan trong nudc thich hop dé dung qua dudng tinh mach dugc st dung.

Duogc phém hodc thubc, néu mudn, con c6 thé chra tic nhan lam Am hogc tac
nhan nhil héa, hodic chit dém pH véi luong khong dang ké. Dugc phim nay c6 thé 1a
dung dich 16ng, hdn dich, nhil twong, vién nén, vién tron, vién nang, dugc phim giai
phéng duy tri, hodc bot. Dugc phim nay cling c6 thé dugc bao ché & dang thubc dit
hAu mon, cung véi céc chét két dinh va céc chit mang thong thuong nhu triglyxerit.
Dugc phdm ding qua dudng miéng co thé chira cac chit mang chuin nhu manitol,
lactoza, tinh bot, magie stearat, polyvinyl pyrolidon, natri sacarin, xenluloza, magie
cacbonat loai dung cho duogc pham, v.v..

Dugc phdm hoic thudc c6 thé duge bao ché theo cic quy trinh thong thuong
thanh dugc phém duoc lam thich Gng dé st dung cho nguoi. Vi dy, theo mdt sb
phuong an, dugc phim ding qua dudng tinh mach thudng 13 dung dich trong nude
dém ding truong vo khuén. Néu can, duoc phim nay c6 thé con chira tic nhan hoa tan
va chét gay té tai chd dé giam dau tai vi trf tiém. No6i chung, cac thanh phan dugc cung
cép riéng r& hodc dugc tron cing nhau ¢ dang liéu don vi, vi du, & dang bot dong kho
hogc thé dic khong chira nude trong vét chira dong kin nhu 6ng hoic goi nho 6 chi rd
lwong hoat chét. Khi dugc phim nay s& dugc dung bang cach truyén, c6 thé dugc phan
tan no v6i chai truyén chira nudce, nude mudi hoic dextroza/nudc loai dung cho dugc
phdm vo6 khuan. Khi duge phim nay dugc ding bing cach tiém, dng nude vo khuén
& tiém hodc nude mudi c6 thé duge bd sung sao cho céc thanh phén c6 thé dugc tron
trude khi dung.

Thuat ngit “luong hitu hiéu dé diéu tri bénh” dugc dung trong ban mo ta nay

dugc xac dinh rong rii trén co s¢ tong luong tac nhan dicu tri bénh chira trong céac
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dugc phim theo sang ché. N6i chung, lugng hitu hidu dé diéu trj bénh 12 da dé dat
duoc loi ich ¢6 y nghia cho dbi tuong (vi du, diéu tri bénh, diéu bién, chita tri, phong
bénh va/hoic lam gidm nhe bénh hodc tinh trang bénh 1y tiém '?m). Vi du, luvong hitu
hidu d& didu tri bénh c6 thé 1a luong du dé dat duoc téc dung diéu trj va/hoic phong
bénh mong mudn, nhu lugng du d& didu bién cc thy thé enzym thé tiéu bao hogc hoat
tinh ciia chung dé qua do, didu tri bénh tich liy & thé tiéu bao hodc céc triéu ching
ctia chung (vi du, giam hodc loai bo su c6 mit hodc ty 1€ méc “thé vin” hodc 1am cho
té bao co khong bao sau khi ding dugc phim theo sing ché cho dbi tugng). N6i
chung, lugng tac nhan diéu tri bénh (vi du, enzym tai t6 hop trong tiéu thé) duoc ding
cho dbi twong c¢6 nhu clu diéu tri s& phu thudc vao cc dic tinh cla dbi tuong. Cac
dic tinh ndy bao gém tinh trang bénh, mirc d0 ndng cla bénh, tinh trang sirc khoe
chung, lra tudi, gidi tinh va thé trong cla dbi twong. Chuyén gia trong linh vuc k§
thuat nay c6 thé dé dang xac dinh lidu lwong thich hgp tuy theo cac yéu niy va cic
yéu t6 lién quan khéc. Ngoai ra, ca thir nghiém khach quan va thir nghiém chd quan co
thé thy v duogc 4p dung @8 x4c dinh khoang liéu lugng t61 wu.

Luong hitu hiéu dé diéu tri bénh thuong dugc dung trong phac dd lidu ding c6
thé bao g(‘Sm nhidu lidu don vi. Dbi véi protein diéu tri cu thé bat ky, lugng hitu hiéu
@8 didu tri bénh (vd/hodc lidu don vi thich hgp trong phac d liéu dung hiéu qua) c6
thé thay dbi, vi du, tuy theo duong dung, theo su két hop véi cac tdc nhan dugce phém
khéc. Ngoai ra, luong hitu hiéu dic hiéu dé didu tri bénh (vi/hogc lidu don vi) d6i véi
mdi bénh nhan cu thé c6 thé phu thudc vao nhiéu loai yéu t§ bao gém r6i loan can
diéu tri va muc dd ning cla 161 loan d6; hoat tinh ctia dugc chét dic hiéu duoc st
dung; duoc phém cu thé duge dung; Itra tudi, thé trong, tinh trang sttc khoe chung,
gidi tinh va ché do dinh dudng cua bénh nhan; thoi gian dung, duong dung, va/hodc
tbc do bai tiét hodc chuyén héa cua protein dung hop dic hiéu dugce st dung; khoang
thoi gian kéo dai didu tri; va cac yéu td tuong tw da biét trong linh vuc y hoc.

Céc dugc phdm va cac phuong phap sir dung 1am vi du khéc dugce boc 10 trong
cong b don PCT s& WO2011/163649 c6 tén “Phuong phdp va durge phdm dé phan
phoi Iduronat-2-sulfataza vao hé than kinh trung wong (CNS)” va don tam thoi yéu
ciu cép patent My s6 61/618,638 co tén “Sir dung iduronat 2 sulfataza dudi da” nQp
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ngay 30 thang 3 nim 2012, ma toan bd ndi dung cia ci hai don nay dugc dwa vao day
bang cach vién dan.

Cén phai hidu thém nita rang d6i véi d6i twong cu thé bét ky, cac ché d6 lidu
lugng cu thé can duogc diéu chinh sau mot khoang thoi gian theo nhu cAu cia c4 thé va
danh gia chuyén mon ciia ngudi cho dung hodc gidm sét vi¢c &p dung liéu phap didu
tri bing enzym thay thé va khoang lidu lugng néu trong ban md ta nay chi nhim muc
dich minh hoa va khong nham dé giéi han pham vi hodc thuc tién cla sang ché duge

yéu cau bao hd.

Vi du thye hién sang ché

Vi du 1: Quy trinh bét giit va tinh ché I2S AF tai t6 hop

Vi du nay thé hién quy trinh tinh ché thuan d3 dugc don gian héa c thé dugc ap
dung dé bét gift va tinh ché 128 tai t6 hop dugce tao ra trong moi trudong khong chira
huyét thanh. So d tinh ché lam vi du dwgc thé hién trén Hinh 1.

Dong té bao biéu hién mdt cach 4n dinh enzym iduronat-2-sulfataza (I12S) va
enzym sinh ra formylglyxin (FGE) da duoc phat trién. Viéc tao ra va xdc dinh tinh
chét cta cac dong té bao lam vi du duge boc 19 trong don tam thoi yéu ciu cp bang
sang ché My c6 tén “T ¢ bao tao ra Iduronat-2-sulfataza tdi 16 hop” ndp cling ngay véi
don yéu ciu cip patent nay, ma toan bd ndi dung ciia don nay dugc dua vao déy bang
céch vién din. Mot cach vén tit, dong té bao cta ngudi dugc xit Iy @& cung biéu hién
protein I12S clia ngudi ¢6 trinh ty axit amin néu trong SEQ ID NO:2 va enzym sinh ra
formylglyxin (FGE) ctia ngudi c6 trinh tw axit amin néu trong SEQ ID NO:5.

SEQ ID NO: 2

> Tién chat iduronat 2-sulfataza c6 chidu dai diy dt
MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLLIIVDDLRPSLGC
YGDKLVRSPNIDQLASHSLLFQNAFAQQAVCAPSRVSFLTGRRPDTTRLYDFN
SYWRVHAGNFSTIPQYFKENGYVTMSVGKVFHPGISSNHTDDSPYSWSFPPY
HPSSEK YENTKTCRGPDGELHANLLCPVDVLDVPEGTLPDKQSTEQAIQLLEK
MKTSASPFFLAVGYHKPHIPFRYPKEFQKLYPLENITLAPDPEVPDGLPPVAYN
PWMDIRQREDVQALNISVPYGPIPVDFQRKIRQSYFASVSYLDTQVGRLLSAL
DDLQLANSTIAFTSDHGWALGEHGEWAKYSNFDVATHVPLIFYVPGRTASLP
EAGEKLFPYLDPFDSASQLMEPGRQSMDLVELVSLFPTLAGLAGLQVPPRCPV
PSFHVELCREGKNLLKHFRFRDLEEDPYLPGNPRELIAYSQYPRPSDIPQWNSD
KPSLKDIKIMGYSIRTIDYRYTVWVGFNPDEFLANFSDIHAGELYFVDSDPLQD
HNMYNDSQGGDLFQLLMP

-49-



35369

SEQ ID NO: 5

Tién chit FGE cua ngudi c6 chidu dai ddy du:
MAAPALGLVCGRCPELGLVLLLLLLSLLCGAAGSQEAGTGAGAGSLAGSCGC
GTPQRPGAHGSSAAAHRYSREANAPGPVPGERQLAHSKMVPIPAGVFTMGTD
DPQIKQDGEAPARRVTIDAFYMDAYEVSNTEFEKFVNSTGYLTEAEKFGDSFV
FEGMLSEQVKTNIQQAVAAAPWWLPVKGANWRHPEGPDSTILHRPDHPVLH
VSWNDAVAYCTWAGKRLPTEAEWEYSCRGGLHNRLFPWGNKLQPKGQHY
ANIWQGEFPVTNTGEDGFQGTAPVDAFPPNGYGLYNIVGNAWEWTSDWWT
VHHSVEETLNPKGPPSGKDRVKKGGSYMCHRSYCYRYRCAARSQNTPDSSA
SNLGFRCAADRLPTMD

Sau khi téng hop enzym 128 c6 chidu dai diy du, peptit dan truyén tin hidu gdbm
25 axit amin dugc loai bd va enzym I2S thanh thyuc hoa tan dugc tiét ra tir té bao.

Mai trudng xac dinh vé mit héa hoc (khong chira huyét thanh/khdng chtra thanh
phin c6 ngudn gbc dong vat; AF) dugce st dung trong quy trinh thing phan Ung sinh
hoc.

Chét liéu thu gom riéng biét dugc lam giam thé tich va trao ddi dung dich dém
théng qua quy trinh siéu loc/thAm loc. Chét liéu nay, dugc goi 12 nguyén liéu thd
khong dugc tinh ché (UPB), dugc lam dong lanh & -50°C trén mdi quén thé thu gom
riéng biét. Quy trinh tinh ché thuén bét ddu bang viéc rd dong va thu gom nguyén liéu
th6é khong dugc tinh ché va 13n luot bao gdm céc bude lam bét hoat virut, séc ky trao
ddi anion (Capto Q), séc ky kiéu phéi hop (hydroxyapatit gbm), séc ky trao d6i cation
(SP Sepharoza) va sic ky tuong téc ky nude (Phenyl Sepharoza), tiép theo 1a loc virut,
va cubi cling 1 1am dic va loc thAm tach. Cu thé, quy trinh tinh ché nay 4p dung cach
thite sic ky Q, hydroxyapatit, SP va Phenyl. Budc séc ky protein G va sdc ky loai trir
theo c& thuong van dugc 4p dung trong quy trinh tinh ché 128 dugc loai bd. Céc bude
1am vi du dugc thé hién trong Bang 3.

Béng 3: Céac budc lam vi du cia quy trinh tinh ché

Thu gom

UF/DF

Bao quan dong lanh

R4 dong, Thu gom va Loc séu

)
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Lam bét hoat virut bing dung mdi/Chét tay rira

!

Sac ky trao doi anion
Lo

Sac ky kiéu phoi hop
!

l
Pha lodng (1 dén 1,2 1an)

!

Séc ky trao dbi cation

l

Séc ky twong tac ky nuéc

Loc loai bo virut

l
UF/DF

l

Duoc chét

Protein 128 da tinh ché dugc danh gia vé do tinh khiét bing cach 1ap ban
peptit, SDS-PAGE (Bac), sic ky 1ong cao ap (HPLC) loai trir theo kich thuéc. Hoat
tinh dic hiéu clia enzym, ham lugng formylglyxin, ham luong axit sialic, ban dd
glycan, bién dang dién tich dugc xac dinh bang cach 4p dung céc phuong phap chuén.

Céc két qua lam vi du duoc thé hién trong Bang 4.

Bang 4: Phén tich protein I2S tai t6 hop da dugc tinh ché

Thir nghiém Tinh ché I2S
(quy mo 101)
tdi thiéu-tdi da (n)
L1 100% dén 105% (n=3)
L10 98% dén 100% (n=3)
L12 102% dén 102% (n=3)
Lap ban dd peptit L13 96% dén 97% (n=3)
L14 102% dén 103% (n=3)
L17 101% dén 101% (n=3)
L.20 102% dén 103% (n=3)
Protein t& bao chu <62.5 (n=5)
SDS-PAGE(Bac) Phi hop
% Pinh A 69% dén 69% (n=2)
HPLC trao ddi ion % Dinh B 20% dén 21% (n=2)
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% Dinh E+F 10% dén 11% (n=2)
HPLC loai trit theo & 99,9% dén 99,9% (n=3)
Hap thu té bao 85%, 95% va 97%
(thtr nghiém sinh hoc) (n=3)
% Formylglyxin 87% dén 95% (n=5)
Hoat tinh dic hidu 62 dén 78 (n=5)
Nhém dinh 3 88% dén 93% (n=5)
Nhom dinh 5 72% dén 110% (n=5)
Ban dd glycan Nhoém dinh 6 124% dén 133% (n=5)
Nhém dinh 7 78% dén 87% (n=5)
Dién tich toan phin 94% dén 116% (n=5)
Axit sialic 16 dén 22 (n=4)
Nbi doc th <0,04-<0,05 (n=2)
Luogng nap sinh hoc 0,00-0,00 (n=2)

Ban db peptit lam vi du so v6i 12S tham chiéu c6 ban trén thi trudng dugc thé
hién trén Hinh 2. Két qua phan tich SDS-PAGE (Bac) lam vi du dugc thé hién trén
Hinh 3. N6i chung, bang cach 4p dung quy trinh dwoc boc 1o trong ban md ta nay,
ndng d6 HCP ctia duge chét (DS) 1a <100ppm, déap tmg yéu ciu <100ppm & nhiéu thi
truong ké ca My. SEC cua DS 1a >299,5% cling dap ting yéu cu hién nay cua thi
truong 1a >99,3% & nhiéu thi trudng. Bién dang dién tich 1am vi du duoc thé hién trén
Hinh 4. Ban d6 glycan lam vi dy dugc thé hién trén Hinh 5. Cu thé, ban dd glycan cua
12S da duoc tinh ché bao gf“)m bay Nhom dinh, dugce rira gidi theo lugng dién tich am
tang dan tir cic gbc axit sialic va manoza-6-phosphat, dugc thé hién theo trinh tu rira
gii, 1a glycan trung tinh, mono-, disialyl héa, mono phosphoryl hoéa, trisialyl hoa va
lai (monosialyl héa va M6P bi che), tetrasialyl hoa va lai (disialyl héa va M6P bi che)
va diphosphoryl hoa.

Tém lai, vi du nay cho thdy rang quy trinh tinh ché bén cot don gidn héa c6 thé
duge ap dung dé tinh ché thanh cong I2S tai td hop dwgc tao ra trong mdi trudng
khong chira dong vat & quy mo lon.

Vi du 2: Nghién ctru v& do én dinh ctia 128 t4i t& hop AF khi thu gom va lam bét
hoat virut

Muc dich cua nghién cru ndy 1 danh gia tdc dong clia nhiét do luu giilt va chu
ky lam dong-r3 dong dbi véi do n dinh ctia quan thé thu hoach 128 t4i t6 hop da duoc

lam trong.
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Céc mAu quén thé thu hoach da lam trong dwgc bao quén & nhiét d xung quanh
va nhiét d6 nim trong khoang tir 2°C dén 8°C trong thoi gian tdi da dén bay ngay va
cac mau UPB d3 bi 1am bét hoat virut dugc gilt & nhiét d6 xung quanh trong thoi gian
dén 24 gio. Cac mAu lam d6ng-ra dong trén quan thé thu hoach dé lam trong dugc lam
dong lanh & -20°C, -50°C, va -80°C va cho trai qua t8i da 13 ba chu ky lam dong-rd
dong. Do én dinh duge do bing cch ap dung thir nghiém thim téch tdy, sic ky long
cao 4p (HPLC) SEC, va thir nghiém hoat tinh.

Chét liéu thu gom 12S-AF duoc san xudt tir dong t& bao 2D béng CCPD bing
cach st dung thing phan tng sinh hoc B. Braun loai dung tich 201 v6i thiét bi luu gitt
ly tAm va tbc dd rat mong mudn. Dbi véi nghién ciru tang nhiét do, mdi quin thé thu
hoach dd dugc lam trong dugc bao quan & nhiét do xung quanh va nhiét d§ nam trong
khoang tir 2°C dén 8°C va dugc léy mau tai cac thoi diém chon loc. Lugng mAu va sb
lan tang duogc liét ké trong Bang 5. Cac mau lam lanh-rd dong dugc bao quan ¢ -20°C,
-50°C, va -80°C va rd dong bing cach sir dung bé nudc & 25°C.

Bang 5. B0 4n dinh cua quén thé thu hoach dugc 1am trong tai thoi diém luu gt

Mau Nhiét do luu git Thoi gian luu gitt
‘ (Ngay)
15x0,5ml | ndm trong khoang tir T=0, 24 giv, 76
2°C dén 8°C gio, 120 gio, 168
A A gid
Quan thé thu hoach 1755 (e 45 xung quanh | T=0, 24 giod, 76
da dugc lam trong . o
£ gio, 120 gio, 168
s0 12 N
gio

9 x 0,5ml -20°C, -50°C, va -80°C Lam dong/Ra
i dong 1,2,va3
15x0,5ml | nam trong khodng tir T=0, 24 gio, 76

2°C dén 8°C gidy, 120 giv, 168
A 1A gid
Quan thé thu hoach 5= 5 (e 45 xung quanh | T=0, 24 gid, 76
da dugc lam trong oy oy
618 gio, 120 gio, 168
gid

9x 0,5ml -20°C, -50°C, va -80°C | Lam dong/Ra
] dong 1,2,va 3
Buéc 1am bt hoat virut dugc thuc hién & bude nguyén liéu thd khdng duge tinh

ché truéc khi nap vao cot thi nhit. UPB tao ra béng cach lam dac va trao d6i dung
dich dém v6i quan thé thu hoach dugc 1am trong. UF/DF dugc thyc hién bang cach sit

dung Pall 1 feet-vudng (sq. ft.). Hé Centramate va dung dich dém duoc trao ddi vao
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MES 10mM, NaCl 155mM, do pH=6,5. Bu6c lam bAt hoat virut dugc bd sung 1%
Tween 80 va 0,3% TnBP, dugc loc béng cach st dung bd loc bom tiém Durapore cho
mbi thoi diém. Cac mau dugc 14y tai mdi thoi diém liét ké trong Bang 6 va 1am dong
lanh ¢ -80°C. Cac mau quén thé thu hoach dugc 1am trong tai thoi diém luu gilt va
nghién ctru lam doéng-rd dong dugc thir bang thir nghiém thdm tach tdy va hoat tinh
(thtt nghiém 4-MU). Cac mau UPB tir budc 1am bét hoat virut dugc thir do tinh khiét
theo phuong phép séc ky long cao ap (HPLC) SEC. Céc két qua v& hoat tinh tai thoi
diém luu giit tir quin thé thu hoach 12 va 18 trong Bang 5 khong thé hién thay doi
dang ké nao khi bao quan dén 7 ngay & nhiét 40 xung quanh va nhi€t do nim trong
khoang tir 2°C dén 8°C dbi v6i ca hai quin thé thu hoach. Khong quan st thdy su
thay dbi dang ké v& hoat tinh ciia quin thd thu hoach 12 dén 3 chu ky lam dong-ra
dong dugc bao quan ¢ -20°C, -50°C, va -80°C.

Béang 6. Lam bt hoat virut cho nguyén liéu thd khong dugc tinh ché

Mau Nhiét do git Thoi gian giit (ngay)
Lam bt hoat 9 x Nhiét d6 xung quanh, dbi T=0, 6 gi0, 24 gid
virut 0,5ml chung

9x Nhiét do xung quanh, lam bat | T=0, 6 giv, 24 giv

0,5ml hoat virut

Hoat tinh va SEC-HPLC vé d6 6n dinh cia budc lam bt hoat virut UPB duoc
thé hién trén Hinh 6 va Hinh 7. Diéu nay cho thdy ring khong c6 vén dé gi vé do 6n
dinh khi 1am bét hoat virut dua vao hoat tinh va do tinh khiét trong thoi gian dén 24
gio.

Tém lai, dwa vao phén tich do 4n dinh duge boc 10 trong ban mo ta nay, quén thé
thu hoach dugc lam trong c6 thé dugc bao quan & nhiét do nim trong khoang tir 2°C
dén 8°C (vi du, trong thdi gian dén 7 ngay) ma khong c6 thay d6i déng ké vé chét
lugng thu hoach. Quin thé thu hoach dugc 1am trong c6 thé cho trai qua nhiéu chu ky
lam déng-rd dong va duge bao quan ¢ nhiét d6 -20°C, -50°C, va -80°C ma khong cé
thay d8i déng k& v& @0 én dinh. Trén co s¢ két qua vé& d9 tinh khiét ciia budc sic ky
long cao ap (HPLC) SEC, viéc 1am bt hoat virut & buéc UPB c6 thé dugc thuc hién &
nhiét d6 moi truomg (vi du, trong thdi gian dén 24 giv) ma khong c6 thay ddi vé hoat

tinh va dd tinh khiét.
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Vi du 3: Tinh ché va phén tich mAu chay x4dc nhin mdi truong khong chira thanh
phdn c¢6 ngudn gbc dong vat IL CD

Muc dich cta thir nghiém nay 1a thyc hién viéc tinh ché quén thé thu hoach thu
gom dugc chia 12S-AF duogc tao ra khi cdy c6 bd sung chét dinh dudng khong chita
thanh phin c6 ngudn gdc dong vat bang cach st dung moi trudng xac dinh vé mit héa
hoc va dé xéac dinh dic diém cua dugc chét.

Nghién ciru ndy danh gia tinh ning cia quy trinh tinh ché 12S-AF va dugc chét
(DS) dugc tao ra tir thung phan Gng sinh hoc chita méi trudng xac dinh v& mit héa
hoc.

Mbi trirong nudi cdy 16 bao

Chét liéu 12S-AF duge san xuét tir dong t& bao 2D biéu hién 12S va enzym sinh
ra formylglyxin (FGE)) nhu dugc m6 ta trong Vi du 1. Chét liéu nay duogc san xuét
trong CCPD trong thiing phan tmg sinh hoc ¢6 bd loc quay Das Gip c6 dung tich 11
bing cach st dung moi trudong khong chira huyét thanh xé4c dinh vé& mit hoa hoc. Céc
t0i riéng biét dugc 14y tir mbi quén thé thu hoach d4 1am trong (HI-21) dwogc lam dong
lanh & -20°C va rd dong & nhiét do nam trong khoang tr 2°C dén 8°C qua dém. Thé
tich ngang bang ctia mdi quan thé thu hoach duge lam trong duge thu gom dé biéu thi
toan bd qu?m thé thu hoach dugc thu gom, sau d6 loc qua bd loc ¢& 0,2pum va lam déc
bing cach st dung catxet Pall Omega Centramate 30kD c6 dién tich mang toan phan
la 1 fit-vudng (f*). Nguyén liéu tho khong duge tinh ché (UPB) dugc loc qua bd loc
¢d 0,2um va lam déng lanh trude khi dung.

Tinh ché

Céc dic tinh cua cdt va cach nap lam vi du dugc thé hién trong Bang 7. Q
Sepharose dugc nap dén muc 3g/l bang cach chuin 9. Cac cft tiép theo dugc nap &
mttc 100% bang dich rira gidi tir cot trude n6 va khong loai bé chét liéu.

Béng 7. M6 t4 cOt va céch nap

Cot Kich thudc Thé tich Lugng nap vao Luong nap
cOt (cm x cm) | cOt (ml) cOt (g/l nhya theo | vao cot (mg)
125)
Q Sepharose 2,6 x 25 133 3 399
HA Type I, 80pm | 1,6 x 30 60 5,5 330
Phenyl Sepharose | 1,6 x 23 46 5,6 258

-55-




35369

Mot 1an chay tinh ché dugc thyuc hién béng cach st dung UPB thu duogc tir cac
qun thé thu hoach thu gom dugc tir 1 dén 21 tir thung phan g sinh hoc. UPB dugc
rad déng ¢ nhiét do nim trong khoang tir 2°C dén 8°C qua dém va dugc thu gom tir cac
thé tich bing nhau ctia mdi quan thé thu hoach.

Céac budc xtr ly cot riéng biét va cac ché phdm dung dich dém co thé dugc néu
trong cac bang 8 dén 11. UPB dugc thu gom dugc loc béng cach st dung h¢ chai loc
0,2um, dugc diéu chinh dén do pH=6,5 béng cach st dung natri axetat 1M, va do dan
dién duogc diéu chinh dén 16mS/cm b%mg natri clorua SM trugc khi nap 1é€n cot Q
Sepharose FF. Viéc rura giai Q Sepharose duoc didu chinh dn 0,001M NaP0, béng
cach st dung NaP0, 0,25M, do pH=5,5 va loc béng bd loc chai phia trén c¢& 0,22um
PES trude khi nap 1én cot HA. D din dién cta dich rira giai HA dugc diéu chinh dén
NaCl 1,55M bing NaCl 5M va do pH dugc didu chinh dén d¢ pH=5,5 bang natri
axetat 1M. Thoi gian didu chinh 1a khoang 1 gio. Quén thé thu hoach diéu chinh dugc
loc bang cach st dung bd loc chai phia trén ¢& 0,22um PES trudce khi nap 1én cot
Phenyl Sepharose. Dich rira giai phenyl dwgc lam ddc 4X va loc thdm tach 6X vao
NaP0, 0,02M, NaCl 0,137M, d6 pH = 6,0. San phim loc thim tich dugc diéu chinh
dén 2,0g/1 va dugc bao ché véi 0,2% Polysorbate 20 dé tao ra dugc chit mo hinh gia.
MO hinh gia chira H1-20 cta DS duoc tao ra dé x4c dinh cac dic tinh khéc.

Bang 8. Chi tiét quy trinh 1am vi du dé séc ky Q Sepharose FF

Budc clia quy trinh | Toc d6 dong CV | Dung dich dém

(cm/gio)
Lam vé sinh 150 3 NaOH 0,5N
Lam can bing 150 4 MES 0,01M, NaCl 0,155M, d0 pH = 6,5
Rira 1 150 2 MES 0,01M, NaCl 0,155M, d¢ pH = 6,5
Rira 2 150 3 MES 0,01M, NaCl 0,155M, d¢ pH=3,5
Rura giai 150 3 MES 0,01M, NaCl 0,50M, do pH=5,5
Lam sach/loai bo 150 4 NaOH 1,0M, NaCl 2M
Bao quan 150 4 NaOH 0,0 N

Bang 9. Chi tiét quy trinh 1am vi du dé sic ky HA

Budce clia quy trinh Téc db dong Cv Dung dich ¢¢m
(cm/gid)
Lam vé sinh 200 3 NaOH 0,5N
Tich dién 200 3 NaP0, 0,250, d6 pH=5,5
Lam can bing 200 3-6 MES 0,01M, NaPO40,001M, NaCl
0,5M, d6 pH=5,5
Rira 1 200 1 MES 0,01M, NaPO,0,001M, NaCl
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0,5M, a6 pH=5,5

Rira 2 200 6 MES 0,01M, NaPO, 0,01M, NaCl
0,5M, db pH=5,5

Rira gidi 200 3 MES 0,01M, NaPO, 0,08M, d6 pH=5,5
Loai bd 200 4 NaPO, 0,4M, d6 pH=12

Lam sach 200 4 NaOH 0,5 N

Bao quan 200 4 NaOH 0,1 N

Béng 10. Chi tiét quy trinh lam vi du dé sic ky phenyl Sepharose

Budc cia quy trinh | Toc d6 dong CV | Dung dich dém

(cm/gio)
Lam vé sinh 150 3 NaOH 0,5 N
Lam cAn bang 150 4-6 | MES 0,02M, Na(l 1,5M, d6 pH=5,5
Rira 150 2 MES 0,02M, NaCl 1,5M, d6 pH=5,5
Rira giai 150 3 MES 0,02M, NaCl 0,2M, d6 pH=5,5
Rira bang nudc 150 3 Nuéc RO/DI
Rira bang etanol 150 3 Etanol 20%
Lam sach 150 3 NaOH 0,5 N
Bao quan 150 3 NaOH 0,01 N

Bang 11. Loc tham tach 1am vi du d6i v6i phan thu hoach dich rira giai phenyl

Pon vi loc 7 Centricon Plus 70
Dung dich dém loc tham tach NaPO, 0,02M, NaCl 0,137M, d§ pH = 6,0
Thé tich loc tham tich 6X-8X

D4 tinh khiét trong quy trinh theo HCP theo ELISA

Béang 12 thé hién muc do loai bd HOP trong quy trinh theo ting budc. Két qua
HCP trong quy trinh 1a cao, trong d6 phan 16n lugng loai bo 1 & bude HA.
Bang 12. Loai b HCP trong quy trinh

Budc HCP (ng/mg) | LRV | Sblan HCP
46,392
Q 51,957 0.3 2
51,957
HA 5.876 1,3 18
Phenyl i’g;g 0,7 5

Xdc dinh ddc tinh duoc chat
Két qua gidi phong 16 duge chit 1am vi du dugc liét ké trong Bang 13. Nhu ¢6

thé thdy, nguyén liéu da tinh ché, dugc chét c6 hoat tinh dic higu va %FG cao trong.
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Céc dic tinh coa thubc 1am vi du dwgc thé hién trong Bang 13. HCP giam tir
1,870ng/mg dén 372ng/mg trong budc UF/DF cudi cing.
Bang 13. Giai phéng 16 dugc chét 1am vi du

Giai phéng 16 dugc chat 1L moi truong CD (I25-AF)
%FG 94%
Ban d6 Glycan

Nhom 3 99%
Nhom 5 89%
Nhom 6 104%
Nhom 7 (2-M6P) 95%
Dién tich toan phan 107%
Axit sialic 17
Nhép bao 83%
SEC-HPLC 99,9%
Hoat tinh dic hiéu (U/mg) 82

Séc ky léng cao ap (HPLC)

[EX

A (%) 64%
B (%) 23%
A+B 87%
E+F 0%
Protein cia té bao chu 372
Hép thu té bao 98

Vi du 4. Xéc dinh tinh chét héa 1y va sinh hoc ctia enzym 128 tai t6 hop da dugc tinh
ché

Muc dich ctia Vi du nay 13 thyc hién viéc x4c dinh tinh chét chi tiét cua protein
12S tai td hop da duge tinh ché bang cach 4p dung céc phuong phéap néu trén.

SDS-PAGE

Dbi voi thir nghiém, protein 12S tai t6 hop dugce tao ra bang cach st dung céc
dong té bao 2D va 4D cla ngudi, trong hai phan g nudi cdy té bao riéng biét trong
mdi truong khong chira huyét thanh. Cac miu dugc gom va tinh ché bing cach ap
dung céc phuong phép néu trén. Enzym 12S da dugc tinh ché dugc phan tich bing
SDS-PAGE, va xit Iy bing céch nhudm bac d& hién thi. Céc két qua lam vi dy dugc
thé hién trén Hinh 8. Nhu c6 thé thdy tir Hinh 8, protein I2S tai t0 hop da dugc tinh

ché bing cach 4p dung céc phuong phap dugc boc 1 trong ban md ta nay o mo hinh
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dai twong duong v6i miu tham chidu 12S duoc tinh ché bang cach 4p dung phuong
phap tiéu chuin.

Ban d6 peptit

Protein 128 tai td hop duoc tao ra boi dong té bao I12S-AF 2D duoc tinh ché bang
cach ap dung cac phuong phap nhu néu trén. Tung I2S tai t6 hop da dugc tinh ché va
mAu 12S tham chiéu ctia ngudi dugc phan c4t bing cach phan giai protein va kiém tra
theo phuong phap phén tich sic ky long cao 4p (HPLC). Ban dd peptit 1am vi dy so
véi ban dd peptit ctia 128 tham chiéu dugc thé hién trén Hinh 9.

Phan trdm chuyén héa formylglyxin

Viéc 1ap ban dd peptit c6 thd duogc ap dung dé x4c dinh phan trim chuyén hoéa
FGly. Viéc hoat héa 128 can phai chuyén héa xystein (twong Ung v6i vi tri 59 cia 128
thanh thuc cua ngudi) thanh formylglyxin bing enzym sinh ra formylglyxin (FGE)

nhu duge thé hién dudi day:

(HO)
HS OsH
\l Formylglyxin ﬁ/
XxxXxxCysXxxProXxxArgXxxXxx XxxXxxFGly XxxProXxxArgXxxXxx
(Ser) (Ala) Sinh ra enzym (Ala)

Do d6, ty 1& phan trim cta formylglyxin chuyén héa (%FG) c6 thé dugc tinh
bang cach ap dung cong thirc sau:

o , _ s0 phén tir 128 hoat tinh
/FG (cta DS) sO phén tir I2S toan phan (hoat tinh + khong hoat tinh)X 100

Vi duy, 50% FG ¢6 nghia 12 mdt ntra 128 téi tb hop dd dugc tinh ché khong co
hoat tinh enzym va khong c6 tic dung diéu tri bénh.

Viée 1ap ban dd peptit duge dung dé tinh % FG. Mot cach vén tét, protein 128 tai
t6 hop dugc phan cit thanh céc peptit ngén bang cach sir dung proteaza (vi du, trypsin
hodc chymotrypsin). Céc peptit ngén dugc tich va duge xéac dinh tinh chit bing cach
ap dung phuong phép sic ky 1ong cao 4p (HPLC). Peptit nay chira vi tri twong ing v6i
vi tri 59 ctia I2S thanh thuc cia ngudi duge xdc dinh tinh chit dé xac dinh xem Cys &
vi tri 59 ¢6 dugc chuyén héa thanh FGly so véi d6i chung (vi dy, protein 12S ma
khong chuyén héa thanh FGly hogc protein 128 ma chuyén héa 100% FGly). Luong
peptit chira FGly (twong tmg véi sd phén tir 128 hoat tinh) va tbng lugng peptit véi ca
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hai FGly va Cys (twong ing v6i tbng s& phan tir 12S) ¢6 thé dugc x4c dinh trén co s&
dién tich dinh twong tng va ty 1€ nay phan anh %FG dugc tinh. Két qua 1am vi du
duoc thé hién trong Bang 14.

Bdn dé Glycan- Ham leong manoza-6-phosphat va axit sialic

Thanh phén glycan va axit sialic cia protein I2S tai t6 hop duoc tao ra trong didu
kién nudi cdy t& bao khong chira huyét thanh dugc xéc dinh. Dinh lugng cla thanh
phan glycan dugc thuc hién, bang cach sir dung sic ky trao dbi anion. Nhu duge md ta
dudi day, ban db glycan ctia 12S tai t6 hop dugc sinh ra trong céc diéu kién nay bao
gdm bay Nhém dinh, rira giai theo lugng dién tich 4m ting dAn, it nhit mot phan dang
glycogen thu duge tir axit sialic v manoza-6-phosphat tao ra do sy phan cit bing
enzym. Mot cach vén tat, 128 tai td hop tinh ché thu dugc bing cach 4p dung phuong
phéap nudi ciy té bao khong chira huyét thanh (12S-AF 2D khong chira huyét thanh va
I2S-AF 4D khong chira huyét thanh) va 12S tai t5 hop tham chiéu duoc tao ra, xtt ly
bing (1) enzym neuraminidaza tinh ché (phan lap tu Arthrobacter Ureafaciens
(10mU/pl), do Roche Biochemical (Indianapolis, IN) cung cép, sb thi tw trong danh
muc san phim (Cat. #) 269 611 (1U/100 pl)) dé loai bé céc gdc axit sialic, (2)
phosphataza kiém trong thoi gian 2 gid & nhiét 9 37+1°C dé giai phong hoan toan
c4c gbc manoza-6-phosphat, (3) phosphataza kiém + neuraminidaza, hodc (4) khong
xir Iy. Mbi san phdm phén cit enzym dugc phan tich bing séc ky trao d6i anion hidu
ning cao v6i by do xung dién (HPAE-PAD) bing cach sit dung cdt phan tich
CarboPac PA1 ¢6 lap cdt bao vé Dionex CarboPac PA1. Mot loat chét chuan axit
sialic va manoza-6-phosphat trong khoang tir 0,4nmol dén 2,0nmol duge chay cho
mdi thir nghiém. Phuong phép dang dung mdi bang cach sit dung 48mM natri axetat
trong 100mM natri hydroxit dugc thuc hién trong thoi gian it nhét 15 phit véi tbe do
dong 1,0ml/phut & nhiét 40 xung quanh dé rira giai mdi dinh. Dt liéu thu duogc tir mbi
1An chay mAu riéng biét, ddi v6i ca mAu 12S-AF va mau I2S tham chiéu, timg dit ligu
dugc gdp lai thanh mot sic ky dd don nhét dé biéu thi ban dd glycan ddi v6i moi
nhém protein t4i t& hop twong tmg. Nhu dugc thé hién trén Hinh 10, ban do glycan
lam vi du déi vai 128 tinh ché duge tir méi truong khong chira huyét thanh thé hién
cac dinh ria giai tidu biéu (theo thit ty rira giai) bao gdm glycan trung tinh, glycan da

dugc mono-, glycan di duoc disialyl hoa, glycan dd dwgc mono phosphoryl hoa,
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glycan di dugc trisialyl hoa va lai (glycan dd dwoc monosialyl héa va co doan mi
manoza-6-phosphat), glycan da dugc tetrasialyl héa va lai (glycan da dugc disilaly
héa va ¢6 doan mil manoza-6-phosphat) va glycan da dugc diphosphoryl hoa. Ban dd
glycan lam vi du duogc thé hién trén Hinh 10.

Ham lugng axit sialic trung binh (s6 mol axit sialic trén mdi mol protein) trong
m3i nhém miu 128 tai td hop tinh duoc tir phan tich hdi quy tuyén tinh chét chuén axit
sialic. Mdi 14n chay sic phd duoc hién thi bang cach sir dung Phin mém PicNet 6.
Chuén axit sialic va axit sialic dugc giai phong ra tir chét dbi chung thir nghiém 128
tai t& hop va cac mAu tht nghiém biéu thi & dang dinh don. Lugng axit sialic (nmol)
d6i véi 128 duoc tinh 1a tri sb tho bang cach st dung cong thirc sau:

(nmol axit sialic)
(0,3272)(C)

trong d6 C 1a ndng do protein (tinh theo mg/ml) clia mAu hodc chét dbi chimg

S.A. (mol trén mdi mol 12S) =

thir nghiém 128 téi t6 hop.

Tri s6 hiéu chinh cta axit sialic & dang mol axit sialic trén mdi mol protein dbi
v6i mbi mau thir nghiém dugc tinh bing cach 4p dung cong thic sau:
S.A. hiéu chinh

(tr1 s6 axit sialic tho cia mAu)x(trj s6 dbi chimg thtr nghiém Iduronat dugc thiét 1ap)
(tri sb axit sialic tho cla d6i chimg thtr nghiém Iduronat)

Dit liéu vi du lam dAu hiéu chi bao vé ham lugng axit sialic trong 128 tai td hop
tao ra béi cac dong té bao 2D hoidc 4D 12S-AF dugc thé hién trong Bang 14.

Bang 14: C4c dic tinh 1am vi du cta 12§ da dugc tinh ché tir gibng ciy té bao
khong chira huyét thanh

Thir nghiém 12S-AF 2D
(khong chira huyét
thanh)

LAap ban db peptit

L1 101
L10 100
L12 102
L13 97
L14 101
L17 100
L.20 102
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Protein té bao chii < 62,5ng/mg
Sic ky 16ng trao d6i ion cao 4p % Dién tich

Pic A 62

Pic A+B 82

Pic EAF 0

% Formylglyxin 87
Hoat tinh diic hi¢u (U/mg) (thir nghiém sulfat gidi 64
phéng)

% sic ky 16ng cao 4p loai trir theo kich thuéc >99,8 (n=13)
Lap ban do glycan

Monosialyl hoa 105
Disialyl hoa 93
Mono phosphoryl hoa 139
Trisialyl hoa 89
Tetrasialyl hoa 125
Diphosphoryl héa 95

Axit sialic (mol/mol) 20

Hoat tinh ddc hiéu

Hoat tinh ddc hiéu cua enzym 128 tai td hop dugc tinh ché bang cach 4p dung
céc phuong phap duge bdc 19 trong ban mo ta nay dugce phén tich bang cach st dung
thir nghiém giai phong sulfat in vitro hoic tht nghiém 4-MUF.

Thit nghiém gidi phéng sulfat in vitro

Thtr nghiém hoat tinh giai phong sulfat in vitro duge thuc hién bang cach st
dung heparin disacarit lam co chét. Cu thé, thir nghiém nay do kha ning cua 128 khi
giai phéng céc ion sulfat tir chét c6 ngudn gbc tu nhién, heparin diasacarit. Sulfat giai
phéng c6 thé dugc dinh lugng bang sic ky ion c6 1ip bd do din dién. Mot cach vén
t4t, du tién cac miu trao d6i dung dich dém dén 10mm Na axetat, 0 pH = 6 dé loai
b6 sy e ché do céc ion phosphat trong ché phim dung dich dém. Sau do, cic mau
dugc pha loang dén 0,075mg/ml bang dung dich dém phan tmg (Na axetat 10mM, do
pH=4,4) va @ trong thoi gian 2 git & 37°C v6i heparin disacarit voi ty 1€ enzym voi co
chét 12 0,3pg 12S/100pg co chét trong 30pl thé tich phan mg. Sau d6, phan tng duoc
ngirg bing cach lam néng céc mau & 100°C trong 3 phit. Viéc phén tich dugc thuc
hién bé‘mg cach st dung cot phan tich Dionex IonPac vdi cdt bao vé TonPac AG18.
Phuong phap ding dung moi dugc ap dung véi kali hydroxit 30mM ¢ 1,0ml/phut
trong thoi gian 15 phat. Luong sulfat dugc gidi phong boi mau 128 dugc tinh tir phén
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tich hdi quy tuyén tinh chét chudn sulfat trong khoang tir 1,7nmol dén 16,0nmol. Tri
sb ¢6 thé bao cao dugc thé hién theo don vi trén mg protein, trong d6 1 don vi dugc
x4c dinh 13 1umol sulfat dugc giai phong mdi gid va ndng @ protein duge xac dinh
bang phép do A280. Céc két qua 1am vi dy duoc thé hién trong Bang 14.

Thtt nghiém 4-MUF

Hoat tinh dic hiéu cia enzym I2S tai td hop dad duogc tinh ché con c6 thé dugc
phan tich bing céch st dung thir nghiém trén co so huynh quang 4-MUF. Mot cach
vén tit, thir nghiém nay do mirc d¢ thiy phan co chit 128 13 4-metylumbeliferyl-sulfat
(4-MUF-SO,). Khi phén cét co chit 4-MUF-SO, bing 128, phan tir ndy dugc chuyén
hoéa thanh sulfat va huynh quang tw nhién 4-metylumbeliferon (4-MUF). Két qua 13,
hoat tinh enzym I2S c6 thé dugc xac dinh bang cich danh gia mirc do thay ddi tong
thé & trinh tu din truyén tin hiéu huynh quang sau mot khoang thoi gian. Déi vai thir
nghiém nay, enzym I28 tinh ché dugc 0 v6i dung dich chira 4-metylumbeliferyl-sulfat
(4-MUF-S0y), mubi ciia kali, Sigma Cat. # M-7133). Viéc hi¢u chinh thir nghiém nay
duoc thuc hién bé‘mg cach sir dung mdt loat mau dbi chirng tham chiéu, b??mg cach st
dung enzym I2S c6 ban trén thi truong da dugc pha loang theo ty 1€ 1:100, 1:200 va
1:20000 tir dung dich géc. Thir nghiém enzym dugc thuc hién & 37°C va dugc thu
nghiém bang cach sit dung huynh quang ké d duoc hiéu chinh. Bing cach st dung tr
s6 huynh quang thu dugc @51 v6i mdi nhom chét chudn tham chiéu, hé sb phan trdm
bién thién dugc xac dinh bing cach st dung cong thirc sau:

d6 1&ch chuén cia tri s6 huynh quang thd (N=3)
tri s0 huynh quang trung binh

% CV = x100%

Sau d0, tri s6 phan trim CV dugc dung dé tinh huynh quang trung binh da higu
chinh déi véi mdi miu, d& x4c dinh hoat tinh enzym c6 thé bio céo, dugc biéu thi theo
mU/ml bing cach ap dung cdng thirc sau:

Inmol/l. 11 _ (2,11ml) _1gid 1mU
mU/ml =(CFU) (or0 )(T0%mP (0,0 1m1) 60 phat’ amoP PP

CFU = Huynh quang trung binh da hi¢u chinh &m tinh
DF - Hé s6 pha lodng
Mot mili don vi hoat tinh 1 luong enzym cAn thiét dé chuyén hoéa 1 nanomol 4-

metylumbeliferyl-sulfat thanh 4-metylumbeliferon trong 1 phut 6 37°C.
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Bién dang dién tich

Dbi v6i thir nghiém ndy, phan bé dién tich ciia mdi 128 tai t6 hop da dugc tinh
ché dugc x4c dinh theo sic ky trao d6i anion manh (SAX), v6i hé séc ky 16ng cao 4p
(HPLC). Phuong phap nay tich cac bién thé 12S t4i to hop bén trong mAu, trén co s6
sw khac biét v& dién tich b mat. O do pH 8,00, c4c loai tich dién 4m hap thu Ién trén
dién tich dwong dugc ¢d dinh ctia cot SAX. Gradien cudng do ion ting dan duoc ding
dé rira giai mdi loai protein theo ty 1& voi cuong do twong téc ion cua ching véi cot.
Mot trim microgam I12S di dugc tinh ché, phan 1ap tir dong té bao 2D trong ditu kién
sinh truong khong chira huyét thanh hodc enzym 128 tai td hop tham chiéu, dugc nap
vao cdt Amersham Biosciences Mini Q PE (4,6 x 50mm) dugc gitt & nhiét do moi
trudong va can bing bing Tris-HC1 20mM, do pH 8,00. Gradien rira giai dugc thyc
hién véi tdc do dong 0,80ml/phut, béng cach str dung pha dong Tris-HC120mM, natri
clorua 1,0M, d6 pH 8,00. Nong dd protein dugc xac dinh mot cch lién tuc trong khi
chay, bing cach do dd hép thu anh séng clia mAu rira gii & budc séng 280nM. Céc két
qua lam vi du thé hién bién dang dién tich quan sat dugc di voi 128 tai t0 hop da

dugc tinh ché thu dugc tir céc dong té bao 2D va 4D dugce thé hién trén Hinh 11.
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YEU CAU BAO HO

1. Ché phim chira iduronat-2-sulfataza (I2S) tai tb hop di tinh ché c6 trinh tu axit
amin 1a SEQ ID NO:l,
trong d6 128 tai td hop da tinh ché c6 it nhit khoang 70% gbc xystein twong
tmg véi Cys59 cua SEQ ID NO:1 dugce chuyén héa thanh Ca-formylglyxin (FGly) va
trong d6 128 tai t6 hop da tinh ché chira it hon 150 ng/mg protein té bao chu
(HCP).

2. Ché phim theo diém 1, trong d6 protein 128 téi t6 hop da tinh ché:

(i) chtra it nhit 10% oligosacarit dd dugc bis-phosphoryl hoa trén mdi phan
t;

(i)  chwra trung binh it nhét 16 axit sialic trén mdi phan ti;

(iii)  ddc trung bdi c6 ban d6 glycan gébm biy nhém dinh hodc it hon duge
chon tir cac nhém dinh thé hién protein 12S trung tinh (nhém dinh 1), dugc mono-
sialylat héa (nhém dinh 2), dugc di-sialylat hoa (nhém dinh 3), dugc monophosphoryl
hoéa (nhém dinh 4), dugc tri-sialylat hoa (nhém dinh 5), dugc tetra-sialylat hoa (nhém
dinh 6), hodc dugc diphosphoryl héa (nhém dinh 7);

(iv)  c6 hoat tinh riéng it nhéat 40 U/mg nhu dugc xac dinh boi thir nghiém
hoat tinh giai phéng sulfataza in vitro bing cach st dung heparin disacarit 1am co
chét; hodc

(v)  c¢o hoat tinh riéng it nhét 20 U/mg nhu duge xac dinh boi thir nghiém
xac dinh mirc chuyén héa in vitro clia 4-metyumbelliferyl-sulfat (4-MUF-SO,) thanh
4-metyumbelliferon (4-MUF).

3. Ché phim theo diém 1 hodc diém 2, trong do 128 t4i td hop da tinh ché chira it hon
100 ng/mg HCP.

4. Ché phdm theo diém 1 hodc diém 2, trong d6 128 tai t hop da tinh ché chira it hon
80 ng/mg HCP.
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5. Ché pham theo diém bét ky trong sb cac diém trudc do, trong d6 protein I12S tai tb
hop da tinh ché chira it nhit 50% oligosacarit 3 dugc bis-phosphoryl héa trén moi
phéan tu.

6. Ché phim theo diém bét ky trong s céc diém trudc d6, trong d6 128 tai t6 hop da
tinh ché c6 hoat tinh riéng it nhét 50 U/mg nhu duge xdc dinh boi thir nghiém hoat

tinh giai phong sulfataza in vitro bang cach st dung heparin disacarit 1am co chit.

7. Ché phim theo diém bét k¥ trong sd cac diém trude d6, trong d6 128 tai t6 hop da
tinh ché c6 hoat tinh riéng it nhit 60 U/mg nhw dugc xac dinh boi thir nghiém hoat

tinh giai phong sulfataza in vitro bing cach sir dung heparin disacarit 1am co chét.

8. Ché phédm theo diém bt ky trong s6 cac diém truéc do, trong do 128 tai td hop da
tinh ché c6 hoat tinh riéng it nhét 30 U/mg nhu dugc xdc dinh bdi thit nghiém xac
dinh muc chuyén héa in vitro cla 4-metyumbelliferyl-sulfat (4-MUF-SO4) thanh 4-
metyumbelliferon (4-MUF).

9. Ché phdm theo diém bét k¥ trong sb cac diém trudc do, trong do 128 tai t6 hop da
tinh ché c6 hoat tinh riéng it nhét 40 U/mg nhu dugce xac dinh béi thir nghiém xac
dinh mtrc chuyén héa in vitro cua 4-metyumbelliferyl-sulfat (4-MUF-SO4) thanh 4-
metyumbelliferon (4-MUF). |

10. Ché phdm theo diém bat ky trong s6 cac diém trudc do, trong d6 128 tai t6 hop da
tinh ché c6 hoat tinh riéng it nhat 50 U/mg nhu dugc xac dinh béi thit nghiém xac
dinh mirc chuyén hoa in vitro cla 4-metyumbelliferyl-sulfat (4-MUF-SO4) thanh 4-
metyumbelliferon (4-MUF).

11. Ché phim theo diém bét k¥ trong sb cdc diém truée do, trong d6 128 tai t6 hop da
tinh ché c6 hoat tinh riéng it nhit 60 U/mg nhu dugce xac dinh béi thtr nghiém xac
dinh muc chuyén hoa in vitro ctia 4-metyumbelliferyl-sulfat (4-MUF-SO4) thanh 4-
metyumbelliferon (4-MUF).
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12. Ché phim theo diém bét ky trong s cac didm truée do, trong d6 128 tai td hop da
tinh ché c6 it nhit 75% gdc xystein tuong Gmg v6i Cys59 ctia SEQ ID NO:1 duge
chuyén héa thanh Ca-formylglyxin (FGly).

13. Ché phim theo diém bt ky trong sb cac diém trudc d6, trong do 128 tai t6 hop da
tinh ché c6 it nhat 85% gbc xystein twong tng véi Cys59 cia SEQ ID NO:1 dugce
chuyén hoa thanh Ca-formylglyxin (FGly).

14. Ché phim chtra iduronat-2-sulfataza (12S) tai tb hop da tinh ché ¢4 trinh tu axit
amin gidng voi SEQ ID NO:1 it nhat 1a 90%,

trong d6 I2S tai t6 hop da tinh ché c6 it nhit khoang 70% gbc xystein twong
g v6i Cys59 cia SEQ ID NO:1 duoc chuyén héa thanh Ca-formylglyxin (FGly) va
ngoai ra

trong d6 128 tai td hop da tinh ché chira it hon 150 ng/mg protein té bao chi
(HCP).

15. Ché phidm theo diém 14, trong d6 128 tai td hop da tinh ché chira it hon 100 ng/mg
HCP.

16. Ché phim theo didm 14, trong d6 128 tai t6 hop da tinh ché chta it hon 80 ng/mg
HCP.

17. Ché phdm theo diém 14, trong d6 128 tai td hop da tinh ché chta it hon 60 ng/mg
HCP.

18. Ché phém theo didm bt ky trong s6 céc diém tir 14 dén 17, trong do 128 téi to hop

d4 tinh ché c6 it nhit 75% gbc xystein tuong tng v6i Cys59 ciia SEQ ID NO:1 dugce
chuyén hoéa thanh Ca-formylglyxin (FGly) .
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19. Ché pham theo didm bat ky trong s cac didm tir 14 dén 17, trong d6 128 tai t5 hop
da tinh ché c6 it nhat 85% gbc xystein twong tmg véi Cys59 ctia SEQ ID NO:1 duge
chuyén héa thanh Ca-formylglyxin (FGly) .

20. Ché phdm theo diém bét ky trong sb cac diém tir 14 dén 19, trong do6 128 téi t6 hop

da tinh ché c6 nhom lién két véi thy thé trén bé mit cha té bao dich.

21. Ché phdm theo diém 20, trong d6 nhém nay dugc dung hop véi protein 128 & dau

tan cung N, d4u tan cung C hoic bén trong mach.

22. Ché phim chira iduronat-2-sulfataza (I2S) tai tb hop da tinh ché ¢6 trinh tu axit
amin giéng v6i SEQ ID NO:1 it nhit 12 90%,
trong d6 128 tai td hop da tinh ché c6 it nhit khoang 70% gbc xystein tuong
trng véi Cys59 cua SEQ ID NO:1 dugce chuyén hoa thanh Ca-formylglyxin (FGly), va
trong d6 12S t4i td hop da tinh ché chira it nhét 10% oligosacarit da dugc bis-

phosphoryl héa trén mdi phan ti.

23. Ché phim theo diém 22, trong d6 Protein 128 t4i td hop d tinh ché chira it nhat

50% oligosacarit d3 dugc bis-phosphoryl hoa trén mdi phén tr.

24. Ché phim chtra iduronat-2-sulfataza (I2S) tai t6 hop da tinh ché c6 trinh tur axit
amin giéng voi SEQ ID NO:1 it nhat 14 90%,
trong do6 12S tai t6 hop di tinh ché c6 it nhét khoang 70% gdc xystein twong
g v6i Cys59 cua SEQ ID NO:1 dugc chuyén hoa thanh Ca-formylglyxin (FGly), va
trong d6 128 t4i t hop da tinh ché ¢6 hoat tinh riéng it nhat 40 U/mg nhu dugc
xac dinh béi thir nghiém hoat tinh giai phong sulfataza in vitro bang cach sit dung

heparin disacarit lam co chét.
25. Ché pham theo didm 24, trong d6 128 tai tb hop da tinh ché c6 hoat tinh riéng it

nh4t 50 U/mg nhu duge x4c dinh bdi thir nghiém hoat tinh gidi phong sulfataza in

vitro bang cach sit dung heparin disacarit 1am co chét.
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26. Ché phm theo didm 24, trong d6 12S tai td hop da tinh ché c6 hoat tinh riéng it
nhit 60 U/mg nhu dugc xac dinh bdi thir nghiém hoat tinh gidi phéng sulfataza in

vitro bang cach st dung heparin disacarit 1am co chit.

27. Ché phim chira iduronat-2-sulfataza (I28) ti t6 hop da tinh ché c6 trinh ty axit
amin giéng v6i SEQ ID NO:1 it nhit 13 90%,
trong d6 128 tai t6 hop da tinh ché c6 it nhat khoang 70% gbc xystein tuong
tmg v6i Cys59 ciia SEQ ID NO:1 dugce chuyén hoéa thanh Ca-formylglyxin (FGly), va
trong d6 12S tai td hop da tinh ché co hoat tinh riéng it nhat 20 U/mg nhu dugc
xac dinh boi thir nghiém xéc dinh mirc chuyén hoéa in vitro cua 4-metyumbelliferyl-

sulfat (4-MUF-S04) thanh 4-metyumbelliferon (4-MUF).

28. Ché phim theo didm 27, trong d6 128 t4i t hop da tinh ché c6 hoat tinh riéng it
nhit 40 U/mg nhu duge xac dinh boi thir nghiém xdc dinh mire chuyén hoa in vitro

cta 4-metyumbelliferyl-sulfat (4-MUF-SO4) thanh 4-metyumbelliferon (4-MUF).

29. Ché phm theo diém 27, trong d6 12 tai t6 hop da tinh ché c6 hoat tinh riéng it
nhét 40 U/mg nhu dugc xac dinh béi thir nghiém xéc dinh mire chuyén hoa in vitro

ctia 4-metyumbelliferyl-sulfat (4-MUF-SO4) thanh 4-metyumbelliferon (4-MUF).

30. Ché pham theo diém 27, trong d6 12S tai t6 hop da tinh ché c6 hoat tinh riéng it
nhét 50 U/mg nhu duoc x4c dinh boi thir nghiém xéc dinh mirc chuyén hoa in vitro

clia 4-metyumbelliferyl-sulfat (4-MUF-SO4) thanh 4-metyumbelliferon (4-MUF).
31. Ché phim theo diém 27, trong d6 128 tai td hop da tinh ché c6 hoat tinh riéng it
nhit 60 U/mg nhu duge x4c dinh boi thir nghiém xac dinh muc chuyén héa in vitro

ctia 4-metyumbelliferyl-sulfat (4-MUF-SO4) thanh 4-metyumbelliferon (4-MUF).

32. Ché phdm chira iduronat-2-sulfataza (12S) téi & hop da tinh ché c6 trinh tur axit
amin giéng v6i SEQ ID NO:1 it nhét 12 90%, trong d6 I2S t4i t6 hop da tinh ché :
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(1) ¢6 it nhit khoang 70% gdc xystein tuong tmg véi Cys59 cua SEQ ID
NO:1 duge chuyén héa thanh Ca-formylglyxin (FGly), va

(ii)  chta trung binh, it nhét 16 axit sialic trén mdi phén ti.

33. Ché phim chira iduronat-2-sulfataza (12S) tai t& hop da tinh ché c6 trinh tw axit
amin giéng v6i SEQ ID NO:1 it nhét 1a 90%,

trong d6 I2S tai td hop da tinh ché c6 it nhit khoang 70% gdc xystein tuong
g vGi Cys59 cia SEQ ID NO:1 dugc chuyén hoa thanh Ca-formylglyxin (FGly), va

trong d6 128 da tinh ché dic trung boi c6 ban dd glycan gdm bay nhoém dinh
hodc it hon duogc chon tir cdc nhém dinh thé hién protein I12S trung tinh (nhém dinh 1),
dugc mono-sialylat héa (nhém dinh 2), dugc di-sialylat héa (nhém dinh 3), dugc
monophosphoryl héa (nhém dinh 4), dugc tri-sialylat héa (nhém dinh 5), dugc tetra-
sialylat héa (nhém dinh 6), hodc dugc diphosphoryl héa (nhém dinh 7).
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Asp Gly

Arg Glu

Pro Val

290
Thr Ser
305
<210>
<211>
<212>
<213>
<400>
Met Pro
1

Leu Ser

Thr Thr

Pro Ser

50
Asp Gln
65

Gln Ala

Pro Leu

Leu Pro

260
Asp Val
275

Asp Phe

Ser Thr

343

PRT

Nguoi

Pro Pro

Ser Val

20

Asp Ala

35

Leu Gly

Leu Ala

Val Cys

Glu

245

Pro

Gln

Gln

Arg

Arg

Cys

Leu

Cys

Ser

Ala

85

Asn

val

Ala

Glu

Lys

310

Thr

Val

Asn

Tyr

His

70

Pro

Ile

Ala

Leu

Asp

295

Tyr

Gly

Ala

vVal

Gly

55

Ser

Ser

Thr

Tyr

Asn

280

Gln

Lys

Arg

Leu

Leu

40

Asp

Leu

Arg

35369

Leu

Asn

265

Ile

Ser

Gly

Gly

25

Leu

Lys

Leu

Val

Ala

250

Pro

Ser

Ser

Leu

10

Ser

Ile

Leu

Phe

Ser

90

-78-

Pro

Trp

val

Thr

Leu

Glu

Ile

Val

Gln
75

Phe

Asp

Met

Pro

Gly

300

Trp

Thr

Val

Arg

60

Asn

Leu

Pro

Asp

Tyr

285

Phe

Leu

Gln

Asp

45

Ser

Ala

Thr

Glu

Ile

270

Gly

Arg

Gly

Ala

30

Asp

Pro

Phe

Gly

val

255

Arg

Pro

Leu

Leu

15

Asn

Leu

Asn

Ala

Arg

95

Pro

Gln

Ile

Lys

val

Ser

Arg

Ile

Gln
80

Arg



Pro

Ala

Val

His

145

Ser

Glu

Glu

Leu

Tyr

225

Leu

Asp

Arg

Pro

Ser

Asp

Gly

Thr

130

Thr

Ser

Leu

Gly

Glu

210

His

Tyr

Gly

Glu

val

290

Tyr

Thr

Asn

115

Met

Asp

Glu

His

Thr

195

Lys

Lys

Pro

Leu

Asp

275

Asp

Leu

Thr

100

Phe

Ser

Asp

Lys

Ala

180

Leu

Met

Pro

Leu

Pro

260

Val

Phe

Asp

Arg

Ser

Val

Ser

Tyr

165

Asn

Pro

Lys

His

Glu

245

Pro

Gln

Gln

Thr

Leu

Thr

Gly

Pro

150

Glu

Leu

Asp

Thr

Ile

230

Asn

Val

Ala

Arg

Gln

Tyr

Tle

Lys

135

Tyr

Asn

Leu

Lys

Ser

215

Pro

Ile

Ala

Leu

Lys

295

Val

Asp

Pro

120

Val

Ser

Thr

Cys

Gln

200

Ala

Phe

Thr

Tyr

Asn

280

Ile

Gly

35369

Phe

105

Gln

Phe

Trp

Lys

Pro

185

Ser

Ser

Arg

Leu

Asn

265

Ile

Arg

Arg

Asn

Tyr

His

Ser

Thr

170

Val

Thr

Pro

Tyr

Ala

250

Pro

Ser

Gln

Leu

-79-

Ser

Phe

Pro

Phe

155

Cys

Asp

Glu

Phe

Pro

235

Pro

Trp

Val

Ser

Leu

Tyr

Lys

Gly

140

Pro

Arg

Val

Gln

Phe

220

Lys

Asp

Met

Pro

Tyr

300

Ser

Trp

Glu

125

Ile

Pro

Gly

Leu

Ala

205

Leu

Glu

Pro

Asp

Tyr

285

Phe

Ala

Arg

110

Asn

Ser

Tyr

Pro

Asp

190

Ile

Ala

Phe

Glu

Ile

270

Gly

Ala

Leu

Val

Gly

Ser

His

Asp

175

Val

Gln

Val

Gln

Val

255

Arg

Pro

Ser

Asp

His

Tyr

Asn

Pro

160

Gly

Pro

Leu

Gly

Lys

240

Pro

Gln

Ile

Val

Asp



35369

305 310 315 320
Leu Gln Leu Ala Asn Ser Thr Ile Ile Ala Phe Thr Ser Asp His Gly
325 330 335

Phe Leu Met Arg Thr Asn Thr

340
<210> 5
<211> 374
<212> PRT

<213> Nguoi

<400> 5

Met Ala Ala Pro Ala Leu Gly Leu Val Cys Gly Arg Cys Pro Glu Leu

1 5 10 15

Gly Leu Val Leu Leu Leu Leu Leu Leu Ser Leu Leu Cys Gly Ala Ala

| 20 25 30

Gly Ser Gln Glu Ala Gly Thr Gly Ala Gly Ala Gly Ser Leu Ala Gly
35 40 45

Ser Cys Gly’Cys Gly Thr Pro Gln Arg Pro Gly Ala His Gly Ser Ser

50 55 60

Ala Ala Ala His Arg Tyr Ser Arg Glu Ala Asn Ala Pro Gly Pro Val

65 70 75 80

Pro Gly Glu Arg Gln Leu Ala His Ser Lys Met Val Pro Ile Pro Ala

85 90 95
Gly Val Phe Thr Met Gly Thr Asp Asp Pro Gln Ile Lys Gln Asp Gly
100 105 110

Glu Ala Pro Ala Arg Arg Val Thr Ile Asp Ala Phe Tyr Met Asp Ala

115 120 125

Tyr Glu Val Ser Asn Thr Glu Phe Glu Lys Phe Val Asn Ser Thr Gly

-80-



Tyr

145

Met

Ala

Gly

val

Leu

225

Asn

Tyr

Asp

Tyr

Trp

305

Pro

His

130

Leu

Leu

Pro

Pro

Ser

210

Pro

Arg

Ala

Gly

Gly

290

Trp

Pro

Arg

Thr

Ser

Trp

Asp

195

Trp

Thr

Leu

Asn

Phe

275

Leu

Thr

Ser

Ser

Glu

Glu

Trp

180

Ser

Asn

Glu

Phe

Ile

260

Gln

Tyr

Val

Gly

Tyr

340

Ala

Gln

165

Leu

Thr

Asp

Ala

Pro

245

Trp

Gly

Asn

His

Lys

325

Cys

Glu

150

vVal

Pro

Ile

Ala

Glu

230

Trp

Gln

Thr

Ile

His

310

Asp

Tyr

135

Lys

Lys

vVal

Leu

Val

215

Trp

Gly

Gly

Ala

Val

295

Ser

Arg

Arg

Phe

Thr

Lys

His

200

Ala

Glu

Asn

Glu

Pro

280

Gly

Val

Val

Tyr

35369

Gly

Asn

Gly

185

Arg

Tyr

Tyr

Lys

Phe

265

val

Asn

Glu

Lys

Arg

345

Asp

Ile

170

Ala

Pro

Cys

Ser

Leu

250

Pro

Asp

Ala

Glu

Lys

330

Cys
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Ser

155

Gln

Asn

Asp

Thr

Cys

235

Gln

Val

Ala

Trp

Thr

315

Gly

Ala

140

Phe

Gln

Trp

His

Trp

220

Arg

Pro

Thr

Phe

Glu

300

Leu

Gly

Ala

Val

Ala

Arg

Pro

205

Ala

Gly

Lys

Asn

Pro

285

Trp

Asn

Ser

Arg

Phe

Val

His

190

vVal

Gly

Gly

Gly

Thr

270

Pro

Thr

Pro

Tyr

Ser

350

Glu

Ala

175

Pro

Leu

Lys

Leu

Gln

255

Gly

Asn

Ser

Lys

Met

335

Gln

Gly

160

Ala

Glu

His

Arg

His

240

His

Glu

Gly

Asp

Gly

320

Cys

Asn
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Thr Pro Asp Ser Ser Ala Ser Asn Leu Gly Phe Arg Cys Ala Ala Asp

355 360 365
Arg Leu Pro Thr Met Asp

370
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