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Linh vire ky thuit dwoc dé cap

Sang ché dé xuit cac phuong phap va cac duoc pham dé tao ra protein 12 tai td
hop ¢6 hi€¢u luc va hoat tinh dugc cai thién béng cach str dung cac té bao cung biéu hién
12S va protein FGE. Theo mét sé phwong 4n, cac té bao theo sang ché duoc xur ly dé
ddng thoi bidu hién qua mirc protein 12S va FGE téi tb hop. Céc té bao theo sang ché co
thé thich tmg v&i nhiéu didu kién nudi ciy té bao. Theo mdt sd phwong an, cac té bao
theo sang ché thich tmg véi viéc nudi cy trong huyén phu khong chua huyét thanh &

quy mo 1én.

Tinh trang k§ thuit clia sang ché

Bénh mo6 lién két typ II (MPS II, hoi ching Hunter) 1a2 mot rdi loan tich liiy thé
tiéu bao lan lién quan dén nhidm sic thé X do sy thiéu hut enzym iduronat-2-sulfataza
(I12S) gay ra. I12S phan cét cac gdc 2-O-sulfat ngoai ciing ra khoi cac glycosaminoglycan
(GAG) dermatan sulfat va heparan sulfat. Do mét hodc thiéu hut enzym I12S & cac bénh
nhan méc hoi ching Hunter, GAG s& tich tu ting dan trong thé tiéu bao cta nhiéu loai
kiéu té bao, gdy ra xung huyét té bao, phi dai co quan, hiy md, va loan chirc ning hé co
quan.

Noi chung, cac biéu hién trén co thé cua cac bénh nhan méc hoi ching Hunter
bao gdm ca tridu chimg sinh dudng 1an than kinh. Vi du, trong mot sd trudng hop méc
hoi chimg Hunter, su anh hudng dén hé than kinh trung wong s& din dén dap Gmg mudn
tang dan va cic van d& vé hé thin kinh. Mic du cac tridéu chimg khong mang noron than
kinh ctia hoi chimg Hunter n6i chung khong xuét hién khi méi sinh, sau mot khoang
thoi gian, su tich tu GAG ting dan trong cac t& bao cia co thé ¢ thé ¢ tac dong dang
ké dén cac md ngoai vi cia co thé. Sy tich tu GAG trong mé ngoai vi khién cho mit cta
bénh nhan bi tho cling va khién cho tran gé, mili tet va ludi to, cac ddu hiéu chi bao
bénh nhan méc hoi chiing Hunter. Tuong tu, su tich tu GAG c6 thé tac dong bét loi dén
hé co quan cua co thé. Biéu hién ban dau nhu lam day véch tim, phéi va khi dao, va lam
phi dai bt thuong gan, 14 lach va than, cac thay di dang ké nay c6 thé dan dén suy
nhugc co quan dang ké & dién rong. Két qua 13, hoi ching Hunter ludon nghiém trong,

tién trién, va lam gidm tudi tho.



35961

Liéu phép diéu tri bing enzym thay thé (enzyme replacement therapy - ERT) la
liéu phap didu trj da dwoc chdp nhan dé didu tri hdi ching Hunter (MPS II), ma bao
gdm viéc cho cac bénh nhan méc hoi ching Hunter dung enzym I2S thay thé ngoai
sinh.

Ban chit k§ thuit clia sang ché

Sang ché d& xuét, trong sb cac d6i twong khac, phwong phap va dugc phim cai
tién dé tao ra protein 128 tai t5 hop ma cho phép lidu phap didu tri bing enzym thay thé
hiéu qua hon dbi véi hoi ching Hunter. Sang ché bao gbm viéc phat hién ra ring
protein 128 tai t5 hop ¢6 thé duoc tao ra boi té bao cia dong vat c6 vi duge xur Iy dé
cting biéu hién protein 128 tai t6 hop va enzym sinh ra formylglyxin (FGE). Diéu bt
ngd 13, protein 128 tai t& hop dugc tao ra béi cac té bao da dwoc xir Iy ¢6 ty 1& phan
tram chuyén héa C,-formylglyxin (FGly) cao bt thuong (vi du, hon 70% va dén
100%), cai thién hoat tinh enzym cuda protein 12S tai t8 hop & mirc d6 dang ké. Ngoai
ra, t& bao clia dong vat c6 vii cling biéu hién cac protein 12S va FGE theo sang ché da
dugc lam thich nghi thanh cong dé sinh trudng trong viéc nudi cdy trong huyén phi &
quy mé 16n. Do d6, sang ché cho phép tao ra protein 128 tai t6 hop rat hiéu nghiém &
quy md 16n.

Do d6, theo mot khia canh, sang ché dé xuét t& bao chtra axit nucleic thtr nhét ghi
mi protein iduronat-2-sulfataza (12S) c6 trinh ty axit amin twong ddng it nhit khoang
50% (vi du, it nhat khoang 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, ho#ic 99%) vdi trinh tu néu trong SEQ ID NO:1; va axit nucleic thir hai ghi
mai protein enzym sinh ra formylglyxin (FGE) chtra trinh tu axit amin tuong dong it
nhét khoang 50% (vi du, it nhit khoang 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, hodc 99%) véi trinh tu néu trong SEQ ID NO:5, trong do axit
nucleic tht nhét va/hodc thi hai 1a ngoai sinh va trong 4o té bao, mot khi dugc nudi céy
trong diéu kién nudi ciy té bao (vi du, trong huyén phit hodc trong mdi trudng dinh), s&
tao ra protein 12S c6 mirc do chuyén hoa it nhat khoang 70% (vi dy, it nhét khoang
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, hodc 100%) gdc xystein twong Ung
v6i Cys59 cla trinh ty néu trong SEQ ID NO:1 thanh Ca-formylglyxin (FGly).

Theo khia canh khdc, sang ché dé xuit té bao chira axit nucleic thtt nhit ghi ma

protein iduronat-2-sulfataza (I2S) c6 trinh ty axit amin tuong ddng it nhat khoang 50%
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(vi du, it nhét khoang 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98%, hodc 99%) v6i trinh tu néu trong SEQ ID NO:1; va axit nucleic thr hai ghi ma
protein enzym sinh ra formylglyxin (FGE) chira trinh tu axit amin tuong ddng it nhat
khoang 50% (vi du, it nhit khoang 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
96%, 97%, 98%, hodc 99%) véi trinh ty néu trong SEQ ID NO:5, trong d6 axit nucleic
thr nhét va/hodc thir hai 13 ngoai sinh va trong d6 té bao, khi dwgc nudi ciy trong diéu
kién nuéi cdy té bao, tao ra protein 12S ¢6 muc do chuyén hoa it nhat khoang 50% (vi
du, it nhét khoang 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%,
99%, hodc 100%) gbc xystein twong tmg véi Cys59 cua trinh ty néu trong SEQ ID
NO:1 thanh Ca-formylglyxin (FGly) va & hiéu sudt dic hiéu 16n hon khoang 10
picogam/té bao/ngady (vi du, 16n hon khoang 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,
70, 75, 80, 85, 90, 95, hodc 100 picogam/té bao/ngay).

Theo mot sb phuong 4n, axit nucleic tht nhat ghi ma protein 12S c6 trinh ty axit
amin dong nhat véi trinh tu néu trong SEQ ID NO:1. Theo mot s6 phuong 4n, axit
nucleic thir hai ghi ma protein FGE c¢6 trinh tu axit amin dbng nhit véi trinh tu néu
trong SEQ ID NO:5.

Theo mot sb phuong éan, axit nucleic thit nhét va/hodc thtr hai dugc lién két linh
hoat v&i gen khéi ddu hCMV.

Theo mdt sb phuong 4n, axit nucleic thtr nhét va/hodc thir hai dugc téi wu hoa
codon. Theo mdt sd phuong 4n, axit nucleic thi nhét ¢6 trinh ty twong ddng it nhit
khoang 50% (vi du, it nhit khoang 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
96%, 97%, 98%, 99%) vai trinh tu néu trong SEQ ID NO:7. Theo cac phuong an cu
thé, axit nucleic thir nht c6 trinh tw néu trong SEQ ID NO:7.

Theo mdt sb phuong an, axit nucleic tht hai chira trinh tu tuong d6ng it nht
khoang 50% (vi du, it nhit khoang 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
96%, 97%, 98%, 99%) vdi trinh tu néu trong SEQ ID NO:8. Theo mot s6 phuong 4n,
axit nucleic thr hai c6 trinh tu twong ddng véi trinh tw néu trong SEQ ID NO:8.

Theo mot sd phuong 4n, ca axit nucleic thu nhét 13n axit nucleic thtr hai 13 ngoai
sinh (con dugc goi 1a tai tb hop). Theo mdt ) phuong an, axit nucleic thwr nhét va/hoic
thr hai dugc hop nhét (vi du, theo cach 6n dinh) vao hé gen cua té bao. Theo mot sb
phuong an, axit nucleic thir nhét va/hodc tht hai ¢6 mit trong mot hoiic nhiéu céu trac

ngoai nhiem sdc thé.
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Theo mot s& phuong 4n, té bao theo sang ché 1a té bao cua dong vat c6 via. Theo
cac phuong 4n nhét dinh, t& bao ctia dong vat c¢6 vi thich hop 1a té bao ciia ngudi. Theo
c4c phuong an nhét dinh, té bao ctia dong vat c6 v thich hop 1a té bao CHO.

Theo mot s6 phuong 4n, té bao theo sing ché 1a c6 thé thich Gng véi viéc nudi cdy
trong huyén phil. Theo cic phwong 4n khac, té bao theo sang ché 12 té bao bam.

Theo khia canh khéc, sang ché d& xuit phuong phép san xuét protein iduronat-2-
sulfataza (I2S) ti t6 hop bang cach nuodi ciy té bao da duoc bdc 10 theo cac phwrong 4n
khac nhau néu trong ban md ta nay trong cac diéu kién sao cho céc protein 12S va FGE
t4i t6 hop dwoc cing bidu hién trong té bao. Theo mot s phuong an, té bao dwge nudi
cdy & quy md 16n. Theo mét sé phuong 4n, quy mé I16n thich hop d6i voi sang ché 1a
quy trinh thung phan Gng sinh hgc. Theo mat s6 phwong 4n, thiing phan tng sinh hoc
thich hop dbi véi sang ché 1a & quy moé dwgc chon tir 101, 2001, 5001, 10001, 15001,
20001. Theo mot sd phuong 4n, quy trinh & quy mé 16n (vi du, thl‘mg phén Ung sinh
hoc) thich hop déi v6i sang ché bao gém quy trinh nudi cdy c6 bd sung chét dinh
dudng. Theo mdt s& phuong 4n, quy trinh & quy mo 16n (vi dy, thung phén tng sinh
hoc) thich hop d6i véi sang ché bao gébm quy trinh nudi cdy theo mé. Theo mdt sb
phuong an, quy trinh & quy mo 16n thich hop d6i v6i sang ché 13 quy trinh chai quay.
Theo mot sé phuong 4n, té bao theo sang ché duoc nudi ciy trong huyén phii. Theo cac
phuong 4n khéc, t& bao theo sang ché 12 té bao dwoc nuodi ciy bam dinh.

Theo mot sé phuong an, té bao theo sang ché duogc nudi ciy trong moi trudng
khong chtra huyét thanh (vi du, méi truong khong c6 ngudn gbc dong vat, xac dinh
thanh phan hoa hoc, hoic khong chira protein). Theo cdc phwong an khéc, té bao theo
séng ché dugc nudi cdy trong moi trudng chira huyét thanh.

Theo cac phuong é4n khac nhau, phuong phép theo sang ché con bao gdm budc
tinh ché protein 12 t4i to hop.

Theo khia canh khac nita, sang ché d& xuét protein iduronat-2-sulfataza (I2S) tai td
hop tao ra bai té bao hoic phwong phap di dugce boc 16 theo cac phuong an khac nhau
néu trong ban mo ta nay.

Theo mot sb phwong 4n, sang ché d& xuét viéc san xuét protein iduronat-2-
sulfataza (I2S) tai t& hop, trong d6 protein I2S tai tb hop nay c6 trinh tw axit amin twong
dong it nhat khoang 50% (vi du, it nhat khoang 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99%) vdi trinh ty néu trong SEQ ID NO:I; va c¢6 muc do
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chuyén hoa it nhét khoang 70% (vi du, it nhit khoang 75%, 80%, 85%, 90%, 95%,
96%, 97%, 98%, 99%, 100%) gbc xystein twong tmg v6i Cys59 cla trinh tu néu trong
SEQ ID NO:1 thanh C,-formylglyxin (FGly). Theo mdt s phuong an, protein 12S t4i to
hop ¢6 trinh ty axit amin twong ddng véi trinh tw néu trong SEQ ID NO:1. Theo mot sd
phwong 4n, protein I2S tai t& hop c6 hoat tinh dic hiéu it nhét khoang 20U/mg,
30U/mg, 40U/mg, 50U/mg, 60U/mg, 70U/mg, 80U/mg, 90U/mg, hodc 100U/mg nhu
duoc xac dinh theo thtr nghiém hoat tinh giai phong sulfat in vitro bing cach st dung
heparin disacarit 1am co chét.

Trong sb cac dbi twgng khac, sang ché con d& xuat duge phim chtra protein 128 téi
t6 hop da dugc boc 10 theo cac phuong 4n khic nhau néu trong ban md ta nay va chét
mang dugc dung va phuong phép diéu tri hoi ching Hunter bing cach cho dbi trong co
nhu cdu didu tri ding protein I2S tai t6 hop duoc boc 16 trong ban md ta nay hodc dugc
phim chira né.

Thuat ngit “protein 12S”, “I2S”, “enzym 12S5”, hodc céc bién thé ngit phép tuong
duong duge dung trong ban md ta nay, chi ché phim phan tir protein I2S t4i td hop trir
khi duoc chi ra khac.

Céc thuét ngit “khoang” va “gan khoang” dugc ding trong ban md ta nady la tuong
dwong v6i nhau. S bat ky duge ding trolng don yéu ciu cép bing doc quyén sang ché
nay kém theo hodc khong kém theo khoang/gin khoang mang y nghia bao gdm sy thay
ddi bat ky ma ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat nay da biét.

Céc diu hiéu, cac dbi tuong, va cac wu diém khéc theo sang ché dugc thé hién 16
trong phdn M5 ta chi tiét sang ché dudi ddy. Tuy nhién, cin phai hiéu rang phan Mo ta
chi tiét sang ché, trong khi biéu thi cac phuong 4n theo sang ché, chi dugc thé hién
nhdm muc dich minh hoa, ma khong nhim gi6i han pham vi ctia sang ché. Céc thay dbi
va cac cai bién khac nhau trong pham vi clia sang ché 1 18 rang dbi v6i nguoi c6 hidu

biét trung binh trong linh vuc k¥ thuat nay khi xem xét phdn Mo ta chi tiét sang ché.

MO ta vin tit cac hinh vé

Céac hinh v& kém theo, ma cung nhau tao thanh b hinh v€, chi nhim muc dich
minh hoa, ma khéng nhim muc dich gii han pham vi cila sang ché.

Hinh 1 thé hién trinh tu axit amin (SEQ ID NO:1) ghi mi protein iduronat-2-

sulfataza (I2S) & dang thanh thuc ctia ngudi va biéu thi cac vi tri tiém ning bén trong
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trinh tu protein dé glycosyl héa lién két & dau N va chuyén hoa xystein.

Hinh 2 thé hién thiét ké cu tric 1am vi du dé dong biéu hién 12S va FGE (ttc 14
SUMF1). (A) Pon vi biéu hién trén cac vét truyén riéng biét (dé dong chuyén nhiém
hodc chuyén nhiém tiép theo); (B) Pon vi biéu hién trén cing vét truyén (mét lan
chuyén nhiém): (1) xistron riéng biét va (2) xistron lién Kkét phién ma.

Hinh 3 thé hién cdc mtc d6 1am vi du cta hoat tinh dic hiéu cta 128 quan sat khi
tuong quan v&i phan tram chuyén héa formylglyxin.

Hinh 4 thé hién profin glycan lam vi du duogc sinh ra d6i v6i enzym I2S téi td hop
duoc tao ra bang cach st dung cic dong té bao 12S-AF 2D va 4D duge sinh trudng
trong diéu kién nudi cdy té bao khong chira huyét thanh so véi enzym I2S tai td hop ddi

chung.

M ta chi tiét sang ché

DINH NGHIA

Dé d& hiéu sang ché hon, diu tién, cic thudt ngit nhét dinh duogc xac dinh. Céc
dinh nghia khac dbi véi cac thuat ngit sau va cac thuat ngit khic duogc néu dudi diy
trong toan bd ban mo ta nay.

Axit amin: thuat nglr “axit amin” dugc dung trong ban md ta nay, theo nghia rong
nhit ctia n6, dé chi hop chéit va/hodc chit bat ky ma c6 thé duge két hop vao chudi
polypeptit. Theo mét sé phwong 4n, axit amin c6 cong thirc chung HyN-C(H)(R)-
COOH. Theo mét sé phwong 4n, axit amin 13 axit amin c6 trong tu nhién. Theo mdt sb
phuong 4n, axit amin 1 axit amin tong hop; theo mot s6 phuong 4n, axit amin 1a D-axit
amin; theo mdt sb phuong 4n, axit amin 1a L-axit amin. Thuat ngit “axit amin chuén”
dwoc dung dé chi axit amin bit ky trong s6 hai mwoi L-axit amin chuin thuong dugc
tim thdy & peptit ¢6 trong tu nhién. Thuét ngit “axit amin khéng chuan” duge ding dé
chi axit amin bét ky, ma khong phai 13 axit amin chuén, bt ké n6 dugc san xut theo
cach tdng hop hodc thu duoc tir ngudn ty nhién. Thuat ngit “axit amin tdng hop” dwoc
dung trong ban md ta nay, gdm axit amin dugc cai bién héa hoc, bao gdm, nhung
khong chi gi6i han &, mudi, chit dan xuét axit amin (nhu amit), va/hodc thay thé. Axit
amin, bao gdm cac axit amin & dau tan cing carboxy va/hodc amin trong peptit, c6 thé
duoc cai bién bfmg cach metyl hda, amit hoa, axetyl hoa, bdo v¢ nhém, va/hodc thé

bing c4c nhém khéac v& mat hoa hoc ma ¢6 thé lam thay dbi thoi gian ban ton trong hé
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tuln hoan cla peptit nay ma khong anh hudng c6 hai dén hoat tinh ctia ching. Céc axit
amin c6 thé tham gia vao lién két disulfua. Céc axit amin c6 thé c6 mot hodc nhiu cai
bién sau dich ma, nhu lién két v6i mot hodc nhidu don vi cAu trac hoa hoc (vi du, nhom
metyl, nhom axetat, nhém axetyl, nhdm phosphat, gbc formyl, nhém isoprenoit, nhém
sulfat, gbc polyetylen glycol, gbc lipit, gdc hydrat cacbon, gbc biotin, v.v.. Theo mot sb
phuong an, cdc axit amin theo sang ché c6 thé dugc tao ra trong ho.éc duge ding dé bd
sung vao mdi trudong dé nudi ciy té bao. Theo mdt sd phuong 4n, céc axit amin dugc
tao ra trong hodc duoc st dung vao mdi trudng nudi cy té bao bd sung c6 thé dugc tao
ra & dang mudi hoic & dang hydrat.

Khodng: thuét ngir “khoang” hodc “khoang ching” dugc dung trong ban mo ta
nay, ap dung cho mot hoic nhiéu tri s dang quan tam, dé chi tri sb 1a twong tu tri sb
tham chiéu d3 néu. Theo cac phuong 4n nhét dinh, thuat ngit “khoang” hodc “khoang
churng” dé 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 thip hon theo ci
hai chidu (16n hon hodc nho hon) tri sé tham chiéu da néu trir khi ¢6 quy dinh khac hogc
rd rang theo cach khac tiry theo ngit canh (trir tri s vuot qua tri 56 ¢6 thé 12 100%)).

Nubi cdy theo mé: thuat ngit “nudi cdy theo mé” dugc ding trong ban md ta nay
@& chi phuong phap nudi cdy cac té bao, trong d6 tht ca cac thanh phin ma s& dugc
ding chu yéu trong cac té bao nudi cdy, bao gdm méi trudng (xem dinh nghia “moi
truong” dudi day) cling nhu chinh cac té bao, duge dua vao khi bit dau quy trinh nuoi
cdy. Nudi cdy theo mé thudng ngimng tai mot thoi diém va cac té bao va/hodc cac thanh
phén trong méi trudng duge thu gom va tity y dugc tinh ché.

D6 sinh kha dung: thuat ngit “dd sinh kha dung” ndi chung dugc dung trong ban
md ta ndy dé chi ty 18 phin trim cua liéu duoc ding ma dén duge dong mau cla d6i
tuong. ’

C6 hoat tinh sinh hoc: thuat ngit “c6 hoat tinh sinh hoc” dugc dung trong ban mo
t4 nay dé chi dic tinh cta chét bat ky co hoat tinh trong hé sinh hoc (vi dy, mdi truong
nudi cdy té bao, co quan, v.v.). Vi du, chit, ma khi dugc diing cho co quan, c¢6 téc dung
sinh hoc trén co quan d6, dugc coi 1a c¢6 hoat tinh sinh hoc. Hoat tinh sinh hoc cling ¢6
thé dugc xac dinh bang cac thir nghiém in vitro (vi du, cac thit nghiém enzym in vitro
nhu thr nghiém giai phéng sulfat). Theo cdc phuong an cu thé, khi protein hoic

polypeptit c6 hoat tinh sinh hoc, phan protein hogic polypeptit c6 it nhét mét hoat tinh
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N

sinh hoc cua protein hodc polypeptit thuong dugce goi 12 phan“cé hoat tinh sinh hoc”.
Theo mot sb phuong an, protein dugc tao ra va/hodc duge tinh ché tir hé dich nudi céy
té bao, ma biéu thi hoat tinh sinh hoc khi dugc ding cho d6i tuong. Theo mét s6
phwong 4n, protein can phai xir ly tiép dé co hoat tinh sinh hoc. Theo mot s6 phuong 4n,
protein can ¢6 cai bién sau dich ma nhw, nhung khong chi giéi han &, glycosyl hoa (vi
du, sialyl hoa), farnysyl hoa, phan cat, gép nép, chuyén hoa formylglyxin va td hop cia
chung, dé c6 hoat tinh sinh hoc. Theo mot sb phuong an, protein dugc tao ra ¢ tién dang
(tic 1a dang chua thanh thuc), c6 thé can phai cai bién thém dé trd thanh c6 hoat tinh
sinh hoc.

Thung phadn vng sinh hoc: thudt ngit “thung phan g sinh hoc” dugc ding trong
ban mo ta nay dé chi thung ding dé té bao giéng cdy cua vat chu sinh truéng. Thing
phéan tmg sinh hoc c6 thé c6 kich thude bit ky chimg nao né hitu dung dé nudi ciy té
bao ctia dong vat c6 vi. N6i chung, thung phan tng sinh hoc s€ c6 dung tich it nhét 13 1
lit va c6 thé 1a 10 lit, 100 lit, 250 lit, 500 lit, 1000 lit, 2500 lit, 5000 lit, 8000 lit, 10000
lit, 120000 lit hodc nhidu hon, hodc dung tich bat ky nim trong khoang d6. Diéu kién
bén trong cta thing phan tmg sinh hoc bao gdm, nhung khong chi gi6i han &, do pH,
d6 thdm thiu, CO, bdo hda, O, bdo hoa, nhiét do va té hop ctia ching, thuong dugc
kiém soét trong thoi gian nudi cdy. Thing phan Gng sinh hoc ¢ thé dugc lam bang vét
liéu bat ky ma 1a thich hop dé gitr cac t& bao trong mdi trudng trong céc diéu kién nuodi
cdy theo sang ché, bao gém thiy tinh, nhwa hogc kim loai. Theo mot s phuong an,
thung phan tng sinh hoc c6 thé dugc sir dung d& thuc hién viéc nudi cdy té bao dong
vét. Theo mot s6 phuong 4n, thing phan tmg sinh hoc ¢6 thé dugc sir dung dé thuc hién
viée nudi cdy té bao dong vét c6 vi. Theo mdt sb phuong 4n, thing phan mg sinh hoc
c¢6 thé duge dung cho céc té bao va/hoic cac dong té bao thu dugc tir cac sinh vat nhu,
nhung khong chi gidi han &, t& bao ciia dong vat c6 v, cic té bao con tring, té bao vi
khun, té bao nAm men va t& bao cta ngudi. Theo mot sd phuong 4n, thing phan tmg
sinh hoc dugc st dung dé tao ra moi trudong nudi ciy té bao & quy md 16n va cé dung
tich thudng it nhat 12 100 lit va c6 thé 1a 200 lit, 500 lit, 1000 lit, 2500 lit, 5000 lit, 8000
lit, 10000 1it, 120000 lit hodc nhiéu hon, hodc dung tich bét ky nam trong khoang do.
Nguoi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat ndy s& biét va s& c6 thé Iua chon
cac thing phan tmg sinh hoc thich hop dé dung khi thuc hién sang ché.

Gidng cdy té bao: Thult ngit ndy dugc ding dé chi quan thé té€ bao sinh truéng
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trong mdi trudng trong cac diéu kién thich hop d& quén thé té bao sbéng s6t va/hodc sinh
trudng. Ngudi c6 hiu biét trung binh trong linh vuc k¥ thuat nay biét ro rang, thuat ngit
nay duoc ding & ddy c6 thé chi thé két hop chira quin thé té bao va madi truong trong
d6 quén thé duoc sinh trudng. .

Nuéi cdy: thuat ngit “nudi cdy” hodc cic dang ngit phap twong dwong dugc dung
d& chi quy trinh duy tri cac té bao trong cac diéu kién co lgi cho sy sinh truéng hodc
song s6t. Cac thuat ngit “nudi chy té bao” va « gibng cdy té bao” hoic tir dong nghia bt
ky dwoc ding thay ddi 13n nhau trong don yéu cdu clp bing doc quyén sang ché nay.

Thimg nudi cdy: thuat ngit “thiing nuodi cdy” dugc diing trong bin md ta nay dé chi
vat chira bt ky ma c6 thé mang lai mdi trudng vo khudn d& nudi ciy té bao. Thing nuodi
cdy 1am vi du bao gébm, nhung khong chi gi6i han &, vat chira bang thuy tinh, nhua,
hoac kim loai.

Liéu phdp diéu tri bing enzym thay thé (enzyme replacement therapy - ERT): thuét
ngit “liéu phap diéu tri bang enzym thay thé (ERT)” dugc dung trong ban mod ta nay dé
chi chién Iugc didu tri bit ky ma didu chinh su thiéu hut enzym bing cach cung cép
enzym da méat. Theo mét sd phuong an, enzym da mét dugc cung cdp bang cach ding
qua duong ndi tuy mac. Theo mot s phuong 4n, enzym da mét dugc cung cip bing
cach truyén vao dong mau. Khi duge ding, enzym dugc céc t€ bao hép thu va van
chuyén dén thé tiéu bao, ma & do enzym hoat dong dé loai bo chét liéu di tich tu trong
thé tiéu bao do thiéu hut enzym. N6i chung, dé liéu phép didu tri thé tiéu bao bing
enzym thay thé c6 hiéu qua, enzym didu tri dugc phan phdi dén thé tidu bao & cac té
bao thich hop trong mé dich noi d& thiy c6 su khiém khuyét v& mit tich liy.

Biéu hién: thuat ngit “su biéu hién” cta trinh tu axit nucleic dugc dung trong ban
md ta nay dé chi mot hodc nhiéu hién tuong sau: (1) su tao ra khudn ARN tur trinh ty
ADN (vi du, bing cach phién ma); (2) xi Iy ban sao phién md ARN (vi du, bing cach
cit ghép, chinh stra, tao ra du tan cung 5°, va/hodc tao ra dau tan cung 3”); (3) dich ma
ARN thanh polypeptit hodc protein; va/hodc (4) cai bién sau dich ma polypeptit hoic
protein.

Nudi cdy theo mé nap: thuat ngtt “nudi ciy theo mé nap” dugc dung trong ban md
t4 nay dé chi phuong phap nudi cdy céc té bao trong d6 cac thanh phan bd sung duoc
dwa vao mdi trudng nudi ciy tai mot thoi diém sau khi bat ddu quy trinh nudi cdy. Cac

thanh phin dugc dua vao thudng bao gdbm cic chit bd sung dinh dudng cho cac t& bao

-10-



35961

ma da bi can kiét trong quy trinh nuoi chy. Nudi cdy theo mé c6 cung cép dinh dudng
thuong bi ngung tai mot thoi diém va cac t& bao va/hodc cac thanh phan trong moi
trudong dugc thu gom va tuy y duge tinh ché.

Manh: thuét ngit “manh” dugc dung trong ban md ta nay dé chi cac polypeptit va
dugc x4c dinh 1 phin riéng biét bt ky ciia polypeptit nhét dinh ma 13 duy nhét hodc
dic trung cta polypeptit nay. Thuat ngit d6 dugce dung trong ban md ta nay con dé chi
phin riéng biét bat ky cia polypeptit nhit dinh ma giit lai dugc it nhit phan doan mang
hoat tinh ctia polypeptit c6 chiéu dai dy dui. Tét hon, néu phan doan c6 hoat tinh nay
gitr lai dugc it nhit 10% hoat tinh ctia polypeptit c6 chidu dai day du Tét hon nita, néu
phén doan mang hoat tinh dwoc gitt lai it nhét 20%, 30%, 40%, 50%, 60%, 70%, 80%
hodc 90% hoat tinh cua polypeptit c6 chidu dai ddy du. Con t6t hon nita, néu phan doan
c6 hoat tinh dugc gitt lai it nhit 95%, 96%, 97%, 98% hodc 99% hoat tinh cta
polypeptit c6 chiéu dai dly du. THt nhit, néu phan doan c6 hoat tinh dugc giit lai 100%
hoat tinh cua polypeptit c6 chidu dai day du. Thuat ngit d6 dugc dung trong ban md ta
nay con dé chi phan bat ky cia polypeptit nh4t dinh ma c6 it nhat mét yéu t6 trinh tu
xéc lap tim thdy & polypeptit c6 chidu dai ddy du. Tét hon, néu yéu t6 trinh tu chia it
nhit 4 dn 5, tbt hon nira néu it nhét khoang 10, 15, 20, 25, 30, 35, 40, 45, 50 axit amin
hozc nhidu hon trong polypeptit c¢6 chiéu dai day du.

Gen: thuét ngit “gen” dugc dung trong ban md ta nay dé chi trinh tw nucleotit,
ADN hoic ARN bét ky, it nht phan ma ghi ma san phim cudi clng riéng biét, thuong,
nhung khong chi gii han &, polypeptit, ma thuc hién chirc ning theo khia canh nao do
cta quy trinh t& bao. Thuat ngit nay khong chi c6 nghia duge ding dé chi trinh tu ghi
ma ma ma hda polypeptit hodc san pham cubi cling riéng biét khac, ma con c6 thé bao
gdm cac ving nim trudc va nim sau trinh tw ghi ma ma diéu bién mirc do biéu hién co
ban, cling nhu céc trinh ty xen vao (“intron”) nim giita cAc doan ma hoa riéng biét
(“exon”). Theo mot s6 phuong 4n, gen c6 thé bao gbm céc trinh tu didu bién (vi dy, cic
gen khoi dau, gen ting cudng, trinh tu polyadenyl hoa, trinh tur nging, trinh tu Kozak,
hop tata, v.v.) va/hodc trinh tu cai bién. Theo mot s6 phuong an, gen c¢6 thé bao gdm
céc axit nucleic khong ma hoa céac protein ma lai ma hda cac phan tit ARN chirc nang
nhu ARN van chuyén, cac tac nhan tao ARN can thiép, v.v..

San phdm gen hodc san pham biéu hién: thuét ngit “san phdm gen” hodc thuét ngit

“san phdm biéu hién” thuong dugc dung trong ban md ta nay dé chi ARN da duoc
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phién mi tir gen (trudc va’hodc sau xi ly) hodc polypeptit (trudc va/hodc sau cai bién)
dugc ma héa bodi ARN da dugce phién ma tu gen.

Yéu 16 kiém sodt di truyén: thuit ngit “yéu t6 kiém soat di truyén” dugc ding
trong ban md ta nay d& chi yéu t6 trinh tw bat ky ma didu bién su biéu hién gen ma yéu
t6 nay lién két linh hoat voi. Yéu té kiém soat di truyén c6 thé c6 chirc ning lam ting
hodc lam giam muc do biéu hién va co thé nam trude, bén trong hodc sau trinh tu ghi
ma. Yéu td kiém soat di truyén c6 thé hoat dong trong giai doan bét ky ctia mirc do biéu
hién gen béng cach diéu chinh, vi du, su khoi dau, kéo dai hodc nging phién ma, cit
ghép ARN thong tin, chinh sira ARN thong tin, do 6n dinh cia ARN thong tin, su dinh
vi cia ARN thong tin bén trong té bao, su khéi dau, kéo dai hodc ngirng dich mi, hoic
giai doan khéac bét ky ctia mirc d6 biéu hién gen. Cac yéu t6 kiém soat di truyén c6 thé
hoat dong mot céch riéng biét hodc két hop véi nhau.

Mike dg twong déng: thuét ngit “mic do twong déng” dugc diing trong ban mo ta
nay dé chi méi lién quan tong thé giira cac phén tr polyme, vi du, gilta cic phan tv axit
nucleic (vi du, cac phan tr ADN va/hodc cac phan tt ARN) va/hodc gifta cac phan tur
polypeptit. Theo mdt s6 phuong 4n, cac phan tir polyme dugce xem 13 “twong ddng” véi
phan tir khac néu trinh ty cta chung gidng nhau it nhit 25%, 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, hoic 99%. Theo mot sd
phuong an, cac phan tir polyme dugc xem la “tuong ddng” véi phan tir khac néu cac
trinh ty cda chung giéng nhau it nhét 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95%, hodc 99%.

Mike d¢ dong nhdt: thuat ngit “mirc do ddng nhat” duge ding trong ban md ta nay
d& chi méi lién quan tdng thé gitta cac phéan tir polyme, vi du, giita cdc phan tir axit
nucleic (vi du, cac phan tr ADN va/hodc cac phan tr ARN) va/hodc gifta cdc phén tir
polypeptit. Viéc tinh mirc d6 ddng nhit theo phan trim ctia hai cac trinh tu axit nucleic,
vi du, c6 thé dugc thuc hién bing cach dudi thing hai trinh tu nhdm muc dich so sanh
t6i vu (vi du, cac khe hé c6 thé duoc dua vao mot hodc ca hai trinh tu axit nucleic thir
nhit va thir hai dé so sanh t&i wu va céc trinh ty khong gidng nhau cé thé bi loai bo
nhim muc dich so sanh). Theo céc phuong én nhét dinh, chiéu dai cua trinh tu da dugc
dudi thing nhim muc dich so sanh it nhit bing 30%, it nhit bang 40%, it nhit bing
50%, it nhit bing 60%, it nhit bang 70%, it nhit bing 80%, it nhit bang 90%, it nhét

bing 95%, hodic gin nhw 100% chiéu dai cta trinh tw tham chiéu. Sau dé, cac nucleotit
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& vi tri nucleotit trong ing dugc so sanh. Néu vi tri trong trinh ty thi nhét bi chiém bai
cing nucleotit nhu vi tri twong Gmg trong trinh tu thr hai, thi cac phan tir 1a gidng hét
nhau ¢ vi tri d6. Mtrc do déng nhét tinh theo phﬁn trdm gifra hai trinh tu 1a ham cua s6
lwong cac vi tri gidng nhau gifta cac trinh tu, tinh ca s6 lugng khe hé, va chidu dai ctia
tung khe hé, ma can phai dua vao dé so sanh tdi vu hai trinh tw nay. Céc trinh tu so
sanh va viéc xac dinh mac 4o dong nhét theo ph'?ln tram gitta hai trinh tw c6 thé duoc
hoan thanh bing cach st dung thuét toan. Vi du, mic do dong nhét_tinh theo phén tram
gifta hai trinh tw nucleotit ¢ thé duogc xac dinh béng cach sir dung thuat toan cua
Meyers va Miller (CABIOS, 1989, 4: 11- 17), ma da duogc két hgp vao chuong trinh
ALIGN (phién ban 2.0) bing cach st dung bang phin du c6 trong s6 PAM120, diem
phat d6 dai khe ho 1a 12 va diém phat khe hé 1a 4. Mirc 0 ddng nhét tinh theo phin
trdm gifra hai trinh ty nucleotit ¢6 thé, theo cach khéc, dugc xac dinh bﬁng cach st dung
chuong trinh GAP trong GCG goi phin mém bing cach st dung ma trin
NWSgapdna.CMP. C6 sin nhiéu chwong trinh dudi thing trinh tw khéc va c6 thé duge
dung dé x4c dinh d6 dong nhét trinh ty, vi du, Clustal.

Cdi thién, lam ting, hodc lam gidm: nhu duge ding trong ban mo ta nay, cac thuat
ngit “cai thién, “lam tang” hodc “lam giam, hodc cac bién thé ngit phap twong duong,
dugc dung dé chi tri sb tuong d6i so véi sb do ban dau, nhu s6 do trén cing ca thé trude
khi khoi ddu phép didu tri duge boc 16 trong ban md ta ndy, hogc sb do & ca thé dbi
chirmg (hodc nhidu c4 thé dbi chiing) khi khdng c6 phép diéu tri dugc boc 16 trong ban
md ta nay. “Ca thé dbi chimg” 1a ca thé bi mic cung dang bénh tich liiy ¢ thé tiéu bao
nhu ¢4 thé duge didu tri, 12 ngudi & cing khoang do tudi nhw ca thé duge diéu tri (dé
dam bao rang cac giai doan bénh & ca thé dugc didu tri va c4 thé dbi chung 1a twong
duong).

Dimmg qua dwong ndi tiy mac: cac thuat ngit “ding qua dudng ndi tiry mac” hodc
“tiém vao noi tiy mac” dugc dung trong ban mo ta nay dé chi viée tiém vao dng tiy
sdng (khoang noi tiy mac xung quanh tiry séng). Nhiéu k¥ thuat c6 thé dugc str dung
bao gdm, nhung khong chi gidi han 6, viéc tiém vao ndo tht bén biang cach khoan 15
hoac choc vao bé ndo hodc thit lung hodc vi tri twong ty. Theo mot sb phuong an,
“ding qua dudng ndi tiy mac” hodc “ phan phdi vao ndi tiy mac” theo sang ché chi
viéc st dung IT hodc phén phéi qua khu vuc hodc ving thit lung, tirc 1a viée st dung

hodc phan phdi IT & thit lung. Cac thuat ngft “ving thit lung” hosc “khu vuc thét lung”

-13-



35961

dugc dung trong ban mo ta nay dé chi khu vuc gitra d6t séng thit lung thi ba va thi tu
(lung dudi) va, ké ca ving L2-S1 cia cdt song.

Phén ldp: thuit ngit “phin 1dp” dugc dung trong ban mo ta nay dé chi chét
va/hoic thuc thé ma (1) dugc phan 1ap ra khoi it nhat mot vai trong s6 céc thanh phan
ma n6 lién két cang khi dugc tao ra ban diu (ké ca trong tu nhién va/hoic trong thir
nghiém), va/hodc (2) duge tao ra, chuén bi, va/hodc san xudt bai ban tay con ngudi. Cac
chit va/hodc cac thuc thé phan l4p c6 thé dugc tach ra khoang 10%, khoang 20%,
khoang 30%, khoang 40%, khoang 50%, khoang 60%, khoing 70%, khoang 80%,
khoang 90%, khoang 91%, khoang 92%, khoang 93%, khoing 94%, khoang 95%,
khoang 96%, khoang 97%, khoang 98%, khoang 99%, hodc nhiéu hon khoang 99% cic
thanh phin khac ma ban dau ching lién két voi. Theo mot sd phuong 4n, cdc tc nhan
phéan 1ap dugce c6 dd tinh khiét khoang 80%, khoang 85%, khoang 90%, khoang 91%,
khoang 92%, khoang 93%, khoang 94%, khoang 95%, khoang 96%, khoang 97%,
khoang 98%, khoang 99%, hodc hon 99%. Thuat nglt mot chit 1a “tinh khiét” duoc
dung trong ban md ta nay néu nd hiu nhu khong chtra cac thanh phan khac. Nhu duge
dung trong ban md ta nay, vi¢c tinh d tinh khiét ciia cac chit va/hodic cac thuc thé phan
1ap dugc theo phﬁn tram khong nén bao gém cac ta dugc (vi du, dung dich dém, dung
mdi, nudc, v.v.).

Moi truong: cac thudt nglt dugc dung trong ban md ta nay dé chi dung dich chita
céc chét dinh dudng nudi dudng té bao dang phat trién. N6i chung, cac dung dich nay
cung cép axit amin thiét yéu va khong thiét yéu, cac vitamin, cac-ngudn ning lugng,
lipit, va céc nguyén td vét can thiét dé té bao sinh truéng va/hodc séng s6t & mirc tbi
thiéu. Dung dich ndy con c6 thé chira cac thanh phin 1am gia ting muc do sinh truéng
va/hodc sbéng s6t 16n hon ty 18 tdi thiéu, bao gdm cac hormon va cac yéu t6 sinh truéng.
Theo mdt s6 phuwong 4n, mdi trudng duge pha ché dén @6 pH va ndéng d6 mubi t61 wu dé
té bao séng st va ting sinh. Theo mot s phuong 4n, mdi trudong nay c6 thé 1a “moi
truong hdéa hoc xac dinh ” — moéi truong khong chira huyét thanh ma khong chira céc
protein, san phdm thity phan hodc céc thanh phin c6 thanh phan chua biét. Theo mot sb
phuong 4n, moi trudng hoa hoc xac dinh khong chira céc thanh phan c¢6 ngudn gbc
dong vat va tit ca cac thanh phan bén trong moi trudng c¢6 cong thirc hoa hoc da biét.
Theo mdt sb phuong an, mdi trudng nay cé thé 1a “moi truong nén.huyé't thanh” — moi

trudng duoc bd sung cac thanh phan c6 ngudn gbe dong vat nhu, nhung khong chi gidi
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han &, huyét thanh bao thai bo, huyét thanh ngwa, huyét thanh dé, huyét thanh lira
va/hodc hon hop cta chiing.

Axit nucleic: Thuat ngit “axit nucleic” dugc dung trong ban mo ta nay, theo nghia
rong nhét cta nd, dé chi hop chét va/hodc chit ma hoic ¢o thé dugc két hop vao mach
oligonucleotit. Theo mat s6 phuong 4n, axit nucleic 13 hgp chét va/hodc chat ma hoic
c6 thé dugc két hop vao mach oligonucleotit thong qua lién két phosphodieste. Theo
mdt s6 phuong 4n, “axit nucleic” dugc dung dé chi gbc axit nucleic riéng biét (vi duy,
nucleotit va/hogic nucleosit). Theo mot s phwong 4n, “axit nucleic” dugc ding dé chi
mach oligonucleotit chira gbc axit nucleic cla cd thé. Thuét ngit “oligonucleotit” va
“polynucleotit” co thé dugc ding thay thé nhau trong ban mo ta nay. Theo mot s6
phuong an, “axit nucleic” bao gdbm ARN ciing nhu ADN sg¢i don va/hodc sgi doi
va/hoic ADN b6 trg. Hon thé nira, cac thut ngit “axit nucleic”, “ADN", “ARN”,
va/hodc thudt ngit twong tu bao gdm céc chit twong ty axit nucleic, tirc 13 céc chit
tuong tu ma khong phai 1a khung phosphodieste. Vi du, cai dugc goi 1a “peptit axit
nucleic”, 12 da biét trong linh vuc k¥ thuit nay va c6 lién két peptit thay cho lién két
phosphodieste trong khung, dugc coi la nim trong pham vi cta séng ché. Thuat ngit
“trinh ty nucleotit ghi ma trinh ty axit amin” bao gém tAt ca cac trinh tu nucleotit ma 1a
phién ban suy bién ctia nhau va/hodc ma hoéa cung trinh ty axit amin. Céac trinh tu
nucleotit ma hoda céac protein va’hodc ARN ¢o thé bao gdm intron. Cac axit nucleic c6
thé dugc tinh ché tir cac nguén tu nhién, duogc tao ra b%mg cach st dung céc hé biéu hién
tai t& hop va tiy ¥ tinh ché, dugc tong hop héa hoc, v.v.. Néu thich hop, vi du, trong
truong hop cic phén tr dugce tbng hop hoa hoc, cac axit nucleic c6 thé chira chat trong
tu nucleosit nhu cac chét twong tu c6 bazo hodc dudng dugc cai bién hoa hoc, cai bién
khung, v.v.. Trinh tu axit nucleic dugc thé hién theo huéng tir d4u tan cung 5’ dén dau
tan cing 3°, trir khi c6 quy dinh khéac. Thuét nglt “doan axit nucleic” dugc ding trong
ban mo ta nay dé chi trinh tu axit nucleic 1a phan cia trinh tu axit nucleic. Theo nhiéu
phuong an, doan axit nucleic chua it nhét 3, 4, 5, 6, 7, 8, 9, 10, hoic nhiéu géc. Theo
mot sd phuong 4n, axit nucleic 14 hodc chtra nucleosit tu nhi€n (vi dy, adenosin,
thymidin, guanosin, xytidin, uridin, deoxyadenosin, deoxythymidin, deoxyguanosin, va
deoxyxytidin); chét twong tu nucleosit (vi du, 2-aminoadenosin, 2-thiothymidin, inosin,
pyrolo-pyrimidin, 3-metyl adenosin, 5-metylxytidin, C-5 propynyl-xytidin, C-5

propynyl-uridin, 2-aminoadenosin, C5-bromouridin, C5-flouridin, C5-iodouridin, C5-

-15-



35961

propynyl-uridin, ~ C5-propynyl-xytidin, ~C5-metylxytidin, ~2-aminoadenosin, 7-
deazaadenosin, 7-deazaguanosin, 8-oxoadenosin, 8-oxoguanosin, O(6)-metylguanin, va
2-thioxytidin); bazo dugc cai bién hoéa hoc; bazo dugc cai bién sinh hoc (vi dy, bazo
duoc metyl hoa); bazo xen vao; duong dugc cai bién (vi dy, 2’-floriboza, riboza, 2’-
deoxyriboza, arabinoza, va hexoza); va/hodc cac nhém phosphast dugc cai bién (vi du,

phosphorothioat va lién két 5°-N-phosphoramidit). Theo mot sd phuong an, sang ché

I4
AR

dac bist @& xuét “axit nucleic khdng duge cai bien”, nghia 1a cac axit nucleic (vi du,
polynucleotit va céac gbc, bao gdbm nucleotit va/hogdc nucleosit) ma khong dugc cai bién
hoa hoc dé tao didu kién thuan loi hodc thuc hién thanh cong viéc phan phéi.

Quy trinh nudi cdy ¢6 b6 sung chat dinh dudng: thuat ngit “quy trinh nudi cly co
bd sung chat dinh dudng” dugc dung trong ban md ta nay @8 chi phuwong phap nudi ciy
cac té bao trong d6 cac thanh phén bd sung duge dua mot cach lién tuc hodc ban lién
tuc vao moi trudong nudi cdy sau khi bét ddu quy trinh nudi cdy. Cac thanh phan dugc
dua vao thuong bao gém cac chét bd sung dinh dudng cho céc té bao ma d3 bi can kiét
trong quy trinh nudi ciy. Mot phin céc t& bao va/hodc cic thanh phan trong moi truong
thuong duoc thu gom trén co s& lién tuc hodc béan lién tuc va dugc tuy y tinh ché. Noi
chung, quy trinh nudi chy té bao bao gébm quy trinh nudi chy c6 bd sung chét dinh
dudng dugc goi 1a “nudi cdy co bd sung chit dinh dudng”. Néi chung, céc chét bd sung
dinh dudng dugc dua vao moi trudng maéi trong quy trinh nudi cdy c6 bd sung chat dinh
dudng. Theo mét s phuong 4n, moi trudong méi cb thé 1a gidng hoic twong tuw moi
truong co s¢ duge dung trong quy trinh nuoi cdy té bao. Theo mot s phuong 4n, moi
trudng moi c6 thé khac véi mdi trudng co s¢ nhung chira cac chét bd sung dinh dudng
mong mudn. Theo mot sb phurong an, mdi trudng méi 12 mdi trudng hoa hoc xéc dinh.

Protein: thuat ngit “protein” dugc dung trong ban mo ta nay dé chi polypeptit (tirc
1a chudi gdm it nhét hai axit amin lién két v6i nhau bang lién két peptit). C4c protein c6
thé chira cac gbe khac véi cac axit amin (vi dy, ¢6 thé 1 glycoprotein, proteoglycan,
v.v.) vi/hoic ¢6 thé dugc xtt 1y hodc cai bién theo cach khac. Nguoi c6 hiéu biét trung
binh trong linh vuc k¥ thuat nay can phai hidu ring “protein” c6 thé 1a chudi polypeptit
hoan chinh nhu dugc tao ra bai té bao (c6 hodc khong c6 trinh tu tin hi¢u), hodc c6 thé
1a phan dic trung ctia chiing. Theo mot s6 phuong 4n, ddi khi protein c6 thé c6 nhiéu
hon mot chudi polypeptit, vi du, duoc lién két bing mot hodc nhiéu lién két disulfua

hoiic duoc lién két theo céch khac. Theo mot sb phuong 4n, céc polypeptit c6 thé chira
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L-axit amin, D-axit amin, hoac ca hai va c6 thé chua bat ky trong sb cac loai cai bién
axit amin hodc cac chét twong tu da biét trong linh vuc k¥ thuat nay. Céc cai bién hitu
dung bao gém, vi du, axetyl hoa, amit hoa, metyl héa & dau tan cung, v.v.. Theo mot $6
phwong 4n, cic protein c6 thé chira axit amin ty nhién, axit amin khong tu nhién, axit
amin tong hop, va hdn hop cia ching. Thuat ngit “peptit” néi chung dugc dung dé chi
polypeptit c6 chidu dai it hon 100 axit amin, it hon 50 axit amin, it hon 20 axit amin,
hoic it hon 10 axit amin. Theo mot sé phuong an, cdc protein 1a cdc khang thé, cac
doan khang thé, cac phan c6 hoat tinh sinh hoc clia chung, va/hodc cac phan dic trung
cua chung.

Protein tdi t6 hop va polypeptit tdi t6 hop: cac thuét ngit ndy duge dung & day dé
chi polypeptit dwoc biéu hién tir té bao chu, ma da duoc xir Iy di truyén dé biéu hién
polypeptit nay. Theo mdt sb phuong 4n, protein tai t8 hop co thé duge biéu hién trong
té bao chii thu dwoc tir dong vét. Theo mdt s phuong 4n, protein tai t8 hop c6 thé dugc
biéu hién trong té€ bao chu thu dugce tlr con trung. Theo mot s& phuong 4n, protein tai tb
hop c6 thé duoc bidu hién trong té bao chi thu duge tir nidm men. Theo mot s& phwong
an, protein tai td hop c6 thé duge biéu hién trong té bao chii thu dugc tir sinh vat khong
¢6 nhan dién hinh. Theo mot sb phuong an, protein tai td hop c6 thé duoc biéu hién
trong té bao chui thu dugc tir dong vat c6 vi. Theo mot s6 phuong 4n, protein tai t6 hop
c¢6 thé duogc biéu hién trong t€ bao chil thu dwgc tir ngudi. Theo mdt sd phuong an,
polypeptit dwoc biéu hién tai td hop c6 thé 1a polypeptit gidng hodc twong tw ma thudng
duoc biu hién trong t& bao chu. Theo mot sb phwong 4n, polypeptit dugc biéu hién tai
td hop c6 thé 1 ngoai lai dbi vai té bao chu, tirc 1a di tuong ddng d6i voi cac peptit
thuong dwoc bidu hién trong té bao chii. Theo cich khac, theo mot s6 phuong an,
polypeptit dugc biéu hién ti td hop co thé 1a polypeptit kham, trong d6 phan chtra cic
trinh ty axit amin cta polypeptit 13 gidng hét hodc twong tw véi cc polypeptit thudng
dugce bidu hién trong t& bao chu, trong khi cac phin khéc 1a ngoai lai ddi véi té bao chu.

Enzym thay thé: thuft ngit “enzym thay thé” dugc ding trong ban mo ta nay dé chi
enzym bit k§ ma c6 thé hoat dong dé thay thé cho it nhit mot phin enzym bi thiéu hut
hogic bi mat & bénh can dugc didu tri. Theo mdt sd phuong an, thut ngit “enzym thay
thé” dugc dung dé chi enzym bit ky ma co6 thé hoat dong dé thay thé it nhit mot phan
enzym bi thiéu hut hodc bi mét trong thé tiéu bao & bénh tich liiy & thé tiéu bao can

duoc didu tri. Theo mot sb phuong 4n, enzym thay thé c6 kha ning lam giam chét liéu
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tich tu & thé tiéu bao ciia dong vat c6 vl hodc ¢6 thé ctru chira hodc lam gidm mot hodc
nhiéu riéu chimg cta bénh tich lily & thé tiéu bao. Enzym thay thé thich hop dbi véi
sang ché bao gdm ca enzym thong thuong hodc enzym dugc cai bién & thé tidu bao va
¢6 thé duge tao ra bing cach ap dung cac phuong phap tai td hop va tdng hop hoic
duoc tinh ché tir cac ngudn tu nhién. Enzym thay thé c6 thé 13 enzym tai t hop, enzym
tong hop, enzym hoat hoa gen hodc enzym tu nhién.

Vat truyén: Thuat ngit “vat truyén” duogc ding trong ban mo ta nay dé chi phén tir
axit nucleic c6 kha ning van chuyén axit nucleic khéc ma né lién két voi. Theo mot sb
phuong an, cic véat truyén c6 kha ning sao chép ngoai nhiém séc thé va/hoic biéu hién
cac axit nucleic ma ching lién két véi trong té bao chi nhu té bao nhan chuin va/hodc
khong nhan. Cac vét truyén ¢ kha nang dinh huong sy biéu hién gen lién két linh hoat
trong ban md ta nay duoc goi la“vat truyén biéu hién.”

Sang ché dé xuét, trong s6 cac dbi twong khac, cdc phuong phap va cac dugc
phim d& tao ra protein I2S t4i t& hop c6 tinh hiéu nghiém va hoat tinh cai thién bing
cach st dung céc té bao cling biéu hién protein I2S va FGE. Theo mdt sd phuong 4n,
céc té bao theo sang ché duge xtt Iy d8 ddng thoi biéu hién qué muc céc protein 128 va
FGE tai t6 hop. Céc té bao theo sang ché c6 thé thich tmg véi nhidu diéu kién moi
truong nudi cdy té bao. Theo mot sb phuong 4n, cac té bao theo sang ché co thé thich
ng véi viéc nudi ciy trong huyén phui khong chira huyét thanh & qliy mo 16n.

Sang ché theo nhiéu khia canh duch bdc 10 mdt cach chi tiét hon trong céc tiéu
phan dudi day. Viéc st dung céc tiéu phan nay khong c6 y nghia gii han pham vi cta
sang ché. Mdi tiéu phén c6 thé 4p dung cho khia canh bt ky cla sdng ché. Trong ban
mo ta nay, viéc st dung “hodc” c6 nghia la “va/hodc” trir khi ¢6 quy dinh khac.

Iduronat-2-sulfataza (12S)

Protein I12S dugc dung trong ban mo ta nay 1a protein hodc phn protein bit ky ma
c6 thé thay thé it nhit mot phan hoat tinh cua protein Iduronat-2-sulfataza (I2S) c6
trong tu nhién hodc ctru chita mot hodc nhiu kiéu hinh hoic cac triéu chirg lién quan
dén su thiéu hut I2S. C4c thuit nglt “enzym 12S” va “protein I12S”, va céc bién thé ngit
phép tuong duong dugc dung thay d6i 13n nhau trong ban md ta nay.

Thong thuong, protein 12§ cua nguoi duge tao ra ¢ dang tién chét. Dang tién chét
ctia 128 cta ngudi chira peptit dan truyén tin hidu (cac gbc axit amin 1 dén 25 cua tién

chét c6 chiéu dai ddy du), tién-peptit (cac gbc axit amin 26 dén 33 cua tién chét co
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chidu dai ddy dir), va mach (cdc gbc 34 dén 550 ciia tién chét c6 chiéu dai ddy du) ma

c6 thé duoc xit Iy tiép thanh mach dai 42kDa (cac gbc 34 dén 455 cta tién chét ¢6 chidu

dai ddy di) va mach dai 14kDa (cac gbc 446 dén 550 ctia tién chét c6 chiéu dai day dv).

N6i chung, dang tién chét con dugc goi 1a tidn chit c6 chidu dai ddy du hoic protein 12S

c¢6 chidu dai dﬁy d, ma chira 550 axit amin. C4c trinh ty axit amin dang thanh thuc

(SEQ ID NO:1) ¢6 peptit din truyén tin hiéu da bi loai ra va tién chit c6 chidu dai day

da (SEQ ID NO:2) cua thdng thuong tiéu biéu hoidc protein I2S cla ngudi c6 trong tu

nhién duoc thé hién trong Bang 1. Peptit dan truyén tin hiéu dugc gach chén. Ngoai ra,

céac trinh tu axit amin ciia dang dong chic nidng a va b cua tién chat protein 128 cia

nguoi cling dugc néu trong Bang 1, 1an luot 13 trinh ty néu trong SEQ ID NO:3 va 4.

Bang 1. Iduronat-2-sulfataza cia nguoi

Dang thanh thuc

SETQANSTTDALNVLLIIVDDLRPSLGCYGDKLVRSPNIDQLASH
SLLFQNAFAQQAVCAPSRVSFLTGRRPDTTRLYDFNSYWRVHAGN
FSTIPQYFKENGYVTMSVGKVFHPGISSNHTDDSPYSWSFPPYHP
SSEKYENTKTCRGPDGELHANLLCPVDVLDVPEGTLPDKQSTEQA
IQLLEKMKTSASPFFLAVGYHKPHIPFRYPKEFQKLYPLENITLA
PDPEVPDGLPPVAYNPWMDIRQREDVQALNISVPYGPIPVDFQRK
IRQSYFASVSYLDTQVGRLLSALDDLQLANSTIIAFTSDHGWALG
EHGEWAKYSNFDVATHVPLIFYVPGRTASLPEAGEKLFPYLDPED
SASQLMEPGRQSMDLVELVSLFPTLAGLAGLQVPPRCPVPSFHVE
LCREGKNLLKHFRFRDLEEDPYLPGNPRELIAYSQYPRPSDIPQW
NSDKPSLKDIKIMGYSIRTIDYRYTVWVGENPDEFLANFSDIHAG
ELYFVDSDPLQDHNMYNDSQGGDLFQLLMP (SEQ ID NO:1)

Tién chit c6 chiéu
dai day da
(Dang dong chirc

nang a)

MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLLIIVD

DLRPSLGCYGDKLVRSPNIDQLASHSLLFONAFAQQAVCAPSRVS
FLTGRRPDTTRLYDENSYWRVHAGNESTIPQYFKENGYVTMSVGK
VFHPGISSNHTDDSPYSWSFPPYHPSSEKYENTKTCRGPDGELHA
NLLCPVDVLDVPEGTLPDKQSTEQAIQLLEKMKTSASPFFLAVGY
HKPHIPFRYPKEFQKLYPLENITLAPDPEVPDGLPPVAYNPWMDI
RQREDVQALNISVPYGPIPVDFQRKIRQSYFASVSYLDTQVGRLL
SALDDLQLANSTIIAFTSDHGWALGEHGEWAKYSNEFDVATHVPLI
FYVPGRTASLPEAGEKLFPYLDPFDSASQLMEPGRQSMDLVELVS
LFPTLAGLAGLQVPPRCPVPSFHVELCREGKNLLKHFRFRDLEED
PYLPGNPRELIAYSQYPRPSDIPQWNSDKPSLKDIKIMGYSIRTI
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DYRYTVWVGFNPDEFLANFSDIHAGELYFVDSDPLQDHNMYNDSQ
GGDLFQLLMP (SEQ ID NO:2)

Tﬁnchétdangdéng MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLLITIVD
chitc ndng b DLRPSLGCYGDKLVRSPNIDQLASHSLLFQONAFAQQAVCAPSRVS
FLTGRRPDTTRLYDENSYWRVHAGNFSTIPQYFKENGYVTMSVGK
VFHPGISSNHTDDSPYSWSFPPYHPSSEKYENTKTCRGPDGELHA
NLLCPVDVLDVPEGTLPDKQSTEQAIQLLEKMKTSASPFFLAVGY
HKPHIPFRYPKEFQKLYPLENITLAPDPEVPDGLPPVAYNPWMDI
RQREDVQALNISVPYGPIPVDFQEDQSSTGFRLKTSSTRKYK
(SEQ ID NO:3)

'Tﬁnchétdangdéng MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLLIIVD
chitc ning ¢ DLRPSLGCYGDKLVRSPNIDQLASHSLLFQONAFAQQAVCAPSRVS
FLTGRRPDTTRLYDENSYWRVHAGNFSTIPQYFKENGYVTMSVGK
VFHPGISSNHTDDSPYSWSFPPYHPSSEKYENTKTCRGPDGELHA
NLLCPVDVLDVPEGTLPDKQSTEQAIQLLEKMKTSASPFFLAVGY
HKPHIPFRYPKEFQKLYPLENITLAPDPEVPDGLPPVAYNPWMDI
RQREDVQALNISVPYGPIPVDFQRKIRQSYFASVSYLDTQVGRLL
SALDDLQLANSTIIAFTSDHGFLMRTNT (SEQ ID No:4)

Do d6, theo mdt sé phuong an, enzym 12S 1a protein 12S thanh thyc ciia nguoi
(SEQ ID NO:1). Nhu duge boc 19 trong ban mo ta nay, SEQ ID NO:1 thé hién trinh tu
axit amin chinh tic ddi v6i protein 128 ctia nguoi. Theo mot s6 phuong 4n, protein 12S
c¢6 thé 1a dang ddng chirc ning c4t va/hodc bién thé cua trinh tu néu trong SEQ ID
NO:1, tao ra tir viéc phién ma tai vi tri khoi dau khéc trong ving dich ma & dau tan
cing dau 5’ ctia gen 12S. Theo mot s6 phuong 4n, enzym thay thé thich hop ¢o thé 1a
chét ddng déng hodc cht twong tw cia protein 12S thanh thuc cta nguoi. Vi du, chét
ddng déng hodc chét twong tu clia protein 12S thanh thuc cta ngudi c¢é thé 1a protein 12S
thanh thuc ctia nguoi dugc cai bién c6 mdt hodic nhiéu thay thé, x6a bo, va/hodc cai xen
axit amin vao so véi protein 128 thong thuong hodc c6 trong tu nhién (vi du, SEQ ID
NO:1), trong khi van gitt dwoc hoat tinh quan trong cua protein 12S. Do dé, theo mot sb
phuong an, enzym thay thé thich hop dbi véi sang ché hdu nhu twong ddng véi protein
128 thanh thuc cua nguoi (SEQ ID NO:1). Theo mot s6 phuong 4an, enzym thay thé
thich hop d6i v6i sang ché ¢ trinh ty axit amin twong ddng it nhat 50%, 55%, 60%,
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65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%
hodc nhiéu véi trinh ty néu trong SEQ ID NO:1. Theo mjt s6 phuong 4n, enzym thay
thé thich hop dbi vdi sang ché hdu nhu tvong ddng véi protein 12S thanh thyc cia
ngudi (SEQ ID NO:1). Theo mot sd phuong 4n, enzym thay thé thich hop d6i voi sang
ché c6 trinh tu axit amin twong ddng it nhat 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoidc nhidu véi trinh tu
néu trong SEQ ID NO:1. Theo mot sd phuong 4n, enzym thay thé thich hop déi véi
sang ché chra mét doan hodic mot phén cua protein I12S thanh thuc cua nguoi.

Theo cach khac, enzym I2S 1a protein I2S ¢6 chiéu dai ddy da. Theo mot sb
phuong 4n, enzym I2S c6 thé 1a chét ddng déng hodc chit twong tu clia protein 12S c6
chidu dai ddy du cia ngudi. Vi du, chit déng ding hodc chat twong tw clia protein 12S
c6 chidu dai ddy du ctua ngudi c6 thé 14 protein 128 c6 chidu dai ddy du ciia ngudi duoc
cai bién c6 mét hoic nhiéu thay thé, x6a bo, va/hodc cai xen axit amin vao so véi
protein I2S c6 chiéu dai diy dd thong thudng hodc c6 trong tu nhién (vi du, SEQ ID
NO:2), trong khi van gitt duoc hoat tinh quan trong cta protein 12S. Do d6, Theo mot
s6 phwong 4n, enzym 128 hdu nhu trong ddng véi protein 128 ¢ chidu dai ddy du cia
nguoi (SEQ ID NO:2). Theo mot sd phuong 4n, enzym I2S thich hgp d6i v6i sang ché
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% hoic nhiéu hon véi trinh ty
néu trong SEQ ID NO:2. Theo mét sb phuong an, enzym 12S thich hop d6i voi sang
ché hiu nhu trong ddng vdi trinh ti néu trong SEQ ID NO:2. Theo mdt s6 phuong an,
enzym 12S thich hop dbi véi sang ché ¢6 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% hoic nhidu hon véi trinh tu néu trong SEQ ID NO:2. Theo mét s§ phuong
an, enzym 128 thich hop dbi véi séng ché chira mot doan hodc mot phan protein 12S ¢6
chidu dai ddy du cta ngudi. Nhu dwgc dung trong ban md ta ndy, protein I2S c6 chiéu
dai diy du thuong chira trinh tu peptit din truyén tin hiéu.

Theo mdt s6 phwong 4n, enzym 128 thich hop d6i v6i sang ché 13 dang ddng chic
nang a cua protein 12S cia nguoi. Theo mot sd phwong 4n, enzym 128 thich hgp c6 thé
1a chit ddng ding hodc chit twong tw cia dang ddng chirc ning a cua protein 125 cua
ngudi. Vi du, chit déng dang hodc chat trong tu ctia dang ddng chirc nang a clia protein

12S cua ngudi c6 thé 1a dang déng chirc ning a cua protein 125 cua ngudi dugc cai bién
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chira mot hodc nhiu thay thé, x6a bé, va/hoic cai xen axit amin so v6i dang ddng chic
ning a cua protein 12S cta ngudi thong thudng hodc c6 trong tw nhién (vi dy, SEQ ID
NO:3), trong khi van giit dugc hoat tinh quan trong cta protein 12S. Do d6, theo mot sd
phuong an, enzym I2S hau nhu twong ddng véi dang ddng chirc ning a cla protein 12S
cta nguoi (SEQ ID NO:3). Theo mot s6 phwong 4n, enzym I2S c6 trinh tu axit amin
twrong ddng it nhit 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:3. Theo mét sb phuong 4n, enzym 128 hau nhu twong ddng véi trinh tw néu trong
SEQ ID NO:3. Theo mét s phwong 4n, enzym 128 thich hop d6i v6i sang ché c6 trinh
tu axit amin twong ddng it nhat 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc nhidu hon véi trinh ty néu
trong SEQ ID NO:3. Theo mét sd phuong 4n, enzym 128 thich hop d6i voi sang ché
chra mot doan hodc mot phz‘?m ctua dang déng chirc ndng a cta protein I12S clia nguoi.
Nhu dugce dung trong ban mo ta nay, dang ddng chiic ning a cua protein 12S ciia ngudi
thuong chira trinh tu peptit dan truyén tin hiéu.

Theo mot sb phuong 4n, enzym 128 1a dang ddng chirc ning b cua protein 12S cla
ngudi. Theo mét s phuong 4n, enzym 12S ¢ thé 1a chit ddng déng hoic chit twong ty
ctia dang dong chiic niing b cua protein 125 cta ngudi. Vi du, chat ddng déng hodc chit
twong tu ctia dang dong chirc ning b cua protein [2S cua ngudi co thé 1a dang dong
chtrc nang b cta protein I2S cia nguoi duge cdi bién chtra mét hoic nhiéu thay thé, x6a
bo, va/hodc cai xen axit amin so v6i dang dong chirc nang b clia protein 12S ciia ngudi
thong thuong hodc c6 trong tu nhién (vi dy, SEQ ID NO:4), trong khi van gitt dugc
hoat tinh quan trong cta protein 12S. Do do6, theo mot sd phuong 4n, enzym I2S hau
nhu twong ddng v&i dang ddng chirc ning b clia protein 12S cua nguoi (SEQ ID NO:4).
Theo mdt s6 phuong 4n, enzym I2S c6 trinh ty axit amin turong déng 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 tw néu trong SEQ ID NO:4. Theo mdt sd phuong 4n,
enzym I12S hau nhu twong ddng véi trinh tu néu trong SEQ ID NO:4. Theo mot sd
phuong 4n, enzym I2S c6 trinh tur axit amin twong dong it nhat 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoidc
nhidu hon véi trinh tu néu trong SEQ ID NO:4. Theo mdt s phuong 4n, enzym 12S

thich hop dbi v6i sang ché chira mdt doan hodc mot phan cla dang ddng chirc ning b
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cuda protein I12S ctia nguoi. Nhu duge dung trong ban mo ta nay, dang ddng chirc ning b
ctia protein I12S ciia ngudi thuong chira trinh tu peptit din truyén tin hidu.

Chit ddng ding hodc cac chét trong tu cua protein 12S cuia ngudi co thé dugc tao
ra theo cac phwong phap lam thay ddi trinh tw polypeptit ma nguoi cé hiéu biét trung
binh trong linh vuc k¥ thuat nay da biét nhu dugce néu trong tai lidu suu tip cac phuong
phap nay. Theo mdt s6 phwong 4n, cac thay thé bao toan dbi véi axit amin bao gdm cac
thay thé dugc thyuc hién trong sb cac axit amin thudc cac nhom sau: (a) M, I, L, V; (b)
F,Y,W; ©OK, R, H; (d) A, G; (e) S, T; (f) Q,N; va (g) E, D. Theo mot s6 phuong én,
“thay thé axit amin bao toan” dé chi viéc thay thé axit amin ma khong lam thay ddi cac
ddc tinh tinh dién hodc kich thudc tuong dbi cua protein ma thay thé axit amin dugc
thuc hién trong do. |

Theo mot sé phwong 4n, enzym I2S chira gbc lién két v6i thu thé trén bé mit cua
céc t& bao dé tao diéu kién thudn loi cho viéc hdp thu vao t& bao va/hodc huéng dich
dén thé tiéu bao. Vi du, thu thé nay cé thé 1a thu thé manoza-6-phosphat doc 1ap véi
cation (CI-MPR) ma lién két véi cac géc manoza-6-phosphat (M6P). Ngoai ra, CI-MPR
ciing lién két v6i cac protein khac bao gdm IGF-II. Gbc huéng dich dén thé tiéu bao
thich hop c6 thé 1a IGF-1, IGF-II, RAP, p97, va bién thé, chét déng déng hodc cac doan
ctia chung (vi du, ké ca peptit c6 trinh tu twong dbng it nhit 70%, 75%, 80%, 85%,
90%, hodc 95% vd6i trinh tu peptit thong thuong thanh thuc cia nguoi IGF-I, IGF-II,
RAP, p97). Theo mot sb phuong 4n, thu thé thich hop ma cac gbc M6P lién két véi c6
thé phu thudc cation.

Enzym sinh ra formylglyxin (FGE)

Thong thuong, hoat tinh cia enzym I2S bi anh hudng boi cai bién sau dich mi ctia
xystein bao toan (vi dy, twong ing véi axit amin 59 cta I12S thanh thuc ctia nguoi (SEQ
ID NO:1)) thanh formylglyxin, ma con dugc goi 1a axit 2-amin-3-oxo propionic, hodc
oxo-alanin. Cai bién sau dich ma nay thuong xay ra trong luéi ndi chét trong quy trinh
tdng hop protein va duogc xic tac bdi enzym sinh ra formylglyxin (FGE). Hoat tinh dic
hiéu cta enzym I2S thuong twong quan thuan véi muic do cai bién formylglyxin cta I2S
d6. Vi du, ché phim chua protein 12S c¢6 mic cai bién formylglyxin tuwong ddi cao
thudng c6 hoat tinh enzym dac hi€u tuong d6i cao; trong d6 ché phém chtra protein 12S
¢ muc cai bién formylglyxin twong d6i thdp thuong c6 hoat tinh enzym dic hiéu twong

ddi thap.
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Do d6, céc té bao thich hop dé tao ra protein 12S tai t6 hop theo sang ché thuong
cling biéu hién protein FGE. Theo mot sb phuong 4n, cac té bao thich hop biéu hién
protein FGE ndi sinh. Theo mdt s6 phwong 4n, cac té bao thich hop dugc xir Iy dé bidu
hién enzym sinh ra formylglyxin (FGE) ngoai sinh (con dugc goi la tai t6 hop) két hop
v6i 128 tai td hop. Theo mdt sb phuong an, cac té bao thich hop dugc xit Iy dé hoat hoa
gen FGE noi sinh sao cho muc do biéu hién hoic hoat tinh ctia protein FGE gia ting.

Thong thuong, protein FGE ciia ngudi duge tao ra & dang tién chat. Dang tién
chit ciia FGE cta ngui chira peptit dan truyén tin higu (céc gbc axit amin 1 dén 33 cua
tién chit c6 chiéu dai ddy du) va mot mach (cac gbc 34 dén 374 cua tién chét c6 chidu
dai ddy du). Thong thuong, dang tién chét con dugc goi 14 tién chit c6 chidu dai ddy du
hoic protein FGE ¢6 chidu dai ddy di, ma chira 374 axit amin. Céc trinh ty axit amin
cta dang thanh thuc (SEQ ID NO:5) c¢6 peptit dan truyén tin hiéu bi loai ra va tién chét
¢6 chidu dai diy du (SEQ ID NO:6) ctia protein FGE ctia ngudi thong thudng hodc ¢6
trong ty nhién tiéu bidu duge thé hién trong Bang 2.

Bang 2. Enzym sinh ra formylglyxin (FGE) ctia nguoi

Dang thanh thuc SQEAGTGAGAGSLAGSCGCGTPQRPGAHGSSAAAHRYSRE
ANAPGPVPGERQLAHSKMVPIPAGVFTMGTDDPQIKQDGEA
| PARRVTIDAFYMDAYEVSNTEFEKFVNSTGYLTEAEKFGDSF
VFEGMLSEQVKTNIQQAVAAAPWWLPVKGANWRHPEGPD
STILHRPDHPVLHVSWNDAVAYCTWAGKRLPTEAEWEYSC
RGGLHNRLFPWGNKLQPKGQHYANIWQGEFPVTNTGEDGF
QGTAPVDAFPPNGYGLYNIVGNAWEWTSDWWTVHHSVEE
TLNPKGPPSGKDRVKKGGSYMCHRSYCYRYRCAARSQNTP
DSSASNLGFRCAADRLPTMD (SEQ ID NO:5)

Tién chit c6 chiéu MAAPALGLVCGRCPELGLVLLLLLLSLLCGAAGSQEAGTGA
dai diy da GAGSLAGSCGCGTPQRPGAHGSSAAAHRYSREANAPGPVPG
ERQLAHSKMVPIPAGVFTMGTDDPQIKQDGEAPARRVTIDA
FYMDAYEVSNTEFEKFVNSTGYLTEAEKFGDSFVFEGMLSE
QVKTNIQQAVAAAPWWLPVKGANWRHPEGPDSTILHRPDH
PVLHVSWNDAVAYCTWAGKRLPTEAEWEYSCRGGLHNRL
FPWGNKLQPKGQHYANIWQGEFPVINTGEDGFQGTAPVDA
FPPNGYGLYNIVGNAWEWTSDWWTVHHSVEETLNPKGPPS
GKDRVKKGGSYMCHRSYCYRYRCAARSQNTPDSSASNLGF
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RCAADRLPTMD (SEQ ID NO:6)

Do d6, theo mdt sé phuong 4n, enzym FGE thich hgp d6i véi sang ché 1a protein
FGE thanh thuc ctia nguoi (SEQ ID NO:5). Theo mét s6 phuong an, enzym FGE thich
hop c6 thé 1a chit déng ding hodc chat trong tw clia protein FGE thanh thuc ciia nguoi.
Vi du, chit ddng ding hoic chit twong tw cla protein FGE thanh thuc cla ngudi c6 thé
1a protein FGE thanh thuc cua nguoi dugc cai bién chtra mét hodc nhiéu thay thé, x6a
b6, va/hodc cai xen axit amin so voi protein FGE thong thuong hodc c6 trong tu nhién
(vi du, SEQ ID NO:5), trong khi van gitt dugc hoat tinh cia protein FGE ¢ murc d§
dang ké. Do d6, theo mot s& phuong 4an, enzym FGE thich hop d6i v6i sang ché hau
nhu twong ddng véi protein FGE thanh thuc cia ngudi (SEQ ID NO:5). Theo mjt sb
phuong an, enzym FGE thich hop d6i v&i sang ché c6 trinh tu axit amin tuong ddng it
nhét 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% hoac nhiéu hon véi trinh tu néu trong SEQ ID NO:5. Theo mjt
s6 phuong 4n, enzym FGE thich hgp dbi véi sang ché hiu nhu twong ddng véi protein
FGE thanh thuc ctia nguoi (SEQ ID NO:5). Theo mot s6 phwong 4n, enzym FGE thich
hop dbi véi sang ché ¢6 trinh ty axit amin twong dong it nhat 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:5. Theo mdt s6 phuong 4n, enzym FGE
thich hgp d6i véi sang ché chtra mot doan hodc mot phén cta protein FGE thanh thyc
cta nguoi.

Theo céch khéc, enzym FGE thich hop dbi véi sang ché 1a protein FGE c6 chiéu
dai ddy du. Theo mot s phuong 4an, enzym FGE c6 thé 1a chit ddng ding hoic chét
tuong tu cuia protein FGE ¢6 chidu dai ddy du cta ngudi. Vi du, chét dng ding hoic
chit twong tu ctia protein FGE c6 chidu dai ddy du cta nguoi c6 thé 14 protein FGE ¢6
chidu dai ddy du ctia nguoi duoc cai bién chira mot hodc nhidu thay thé, x6a bd, va/hodc
cai xen axit amin so v&i protein FGE c6 chidu dai day du thong thuong hodc c6 trong tu
nhién (vi du, SEQ ID NO:6), trong khi vin giit dugc hoat tinh cia _protein FGE & muc
d6 dang ké. Do d6, theo mdt s& phuong 4n, enzym FGE thich hop d6i v6i sang ché hau
nhu twong ddng vdi protein FGE c¢6 chiéu dai ddy du cia ngudi (SEQ ID NO:6). Theo
mot s& phuong an, enzym FGE thich hop d6i v6i sang ché c6 trinh tyr axit amin tuwong

ddng it nhat 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%,
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95%, 96%, 97%, 98%, 99% hoac nhiéu hon véi trinh tu néu trong SEQ ID NO:4. Theo
mdt sé phuong an, enzym FGE thich hop dbi v6i sang ché hdu nhu twong dong véi
trinh tu néu trong SEQ ID NO:6. Theo mot s6 phuong 4n, enzym FGE thich hgp d6i
v6i sang ché ¢6 trinh tw axit amin twong ddng it nhit 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc nhiéu hon
v6i trinh ty néu trong SEQ ID NO:6. Theo mot sd phuwong 4n, enzym FGE thich hop
d6i v6i sang ché chira mot doan hodc mot phén cta protein FGE c6 chidu dai day du
cua nguoi. Nhu duge dung trong ban mo ta nay, protein FGE cé chidu dai day da
thuong chira trinh tu peptit dan truyén tin hiéu.

Céc trinh tu axit nucleic 1am vi du va céac trinh ty axit amin ghi ma céac protein
FGE 1am vi du dugc bdc 16 trong cong bd don yéu cdu cip patent My s6 US
20040229250, ma toan bd ndi dung cua tai liéu nay dugc dua vao day bang cach vién
dan.

Té bao ciing biéu hign 128 va FGE

Céc tac gid sang ché da nhan théy nhu ciu vé viéc tao ra I12S ¢6 hoat tinh sinh hoc
v6i chét luong cao, & quy mod cdng nghiép bang cach str dung hé nudi cdy té bao. Vi
nhiéu yéu t§ san xuit c6 thé c6 anh hudng dén viéc chon loc té bao chu dic hiéu, cac
phén tr axit nucleic dd dugc boc 10 trong sang ché s& hudng vao nhidu loai té bao
khdng nhén va nhan chudn vd/hoic dong té bao bao gdbm, nhung khdng chi gi¢i han &,
cac dong té bao thu duge tir chung vi khuén, ching ndm men, cac té bao con trung, té
bao dong vat, té bao cua dong vat c6 vu va té bao cua nguoi. Theo khia canh khéc, sang
ché con d& xuét cAu trac biéu hién va viéc tao ra dong té bao tai td hop 4n dinh hitu
dung dé biéu hién céc protein I12S va/hodc FGE c6 trong tw nhién, cling nhur cai bién ma
duoc bc 1 trong ban mb ta sang ché nay. Ngoai ra, theo khia canh khéc, sang ché con
d& xuat phuong phap san xuét dong té bao ma biéu hién 12S va FGE bang cach st dung
céc trinh tu axit nucleic da duoc bdc 16 trong sang ché.

Axit nucleic ghi md cdc protein 125 va/hodc FGE

Theo mdt sd phuong 4n, cac phan tir axit nucleic dugce dé xuét chura céc trinh tu
axit nucleic ghi ma gen tai t6 hop dang quan tim (trong ban mo ta séng ché nay duoc
goi 14 gen chuyén) nhu protein 12S va/hodc FGE da dugc boc 1 theo cac phwong 4n
khac nhau néu trong ban mo ta ndy. Theo mot sd phwong 4n, axit nucleic ghi ma gen

chuyén ¢6 thé dugc cai bién dé 1am ting mac do biéu hién protein 12S va/hodc FGE ma
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héa, ma con duge goi 1a sy tdi wu héa codon. Vi dy, axit nucleic ghi ma gen chuyén c6
thé duoc cai bién bang cach 1am thay dbi khung doc mé d6i v6i trinh tu ghi ma. Thuat
ngt dugc dung trong ban md ta nay, "khung doc md" ddng nghia v6i "ORF" va c6
nghia 12 trinh tuy nucleotit b4t ky ma c6 kha ning ma hoa protein, hodc mot phan cia
protein. Khung doc mé thudng bit diu bing codon khéi dau (dwoc biéu thi 1a, vi du
AUG déi v6i phan tir ARN va ATG déi v6i phan tir ADN trong m tiéu chuan) va dugc
doc theo codon-bd ba dén khi khung doc két thuc béng codon dung (dugce biéu thi, vi
du 1a UAA, UGA hoiac UAG dbi vai phéan tr ARN va TAA, TGA hoidc TAG dbi véi
phén to ADN theo ma chuén). Thuat ngit "codon" dugc dung trong ban mé ta nay cd
nghia 13 trinh ty gdm ba nucleotit trong phén tir axit nucleic ma cu thé héa axit amin cu
thé trong quy trinh tdng hop protein; con dugce goi bd ba hodc codon-bd ba. Vi du, trong
64 codon c6 thé c6 trong ma di truyén chudn, thi hai codon GAA va GAG ma hoa axit
amin glutamin trong khi cdc codon AAA va AAG cu thé hoa axit amin Lysin. Trong ma
di truyén chudn, ba codon 13 codon dirng, ma khdng cu thé hoa axit amin ndo. Thuat
ngft "codon cing nghia" dugc dung trong ban mo ta nay c6 nghia codon bét ky va tht ca
cac codon ma ma héa cing mot axit amin. Trir methionin va tryptophan, céc axit amin
dugc ma hoa bdi hai dén sau codon cung nghia. Vi duy, trong ma di truyén chudn, bén
codon cung nghia ma mi hoa axit amin alanin la GCA, GCC, GCG va GCU, hai codon
cting nghia ma cu thé héa glutamin 1a GAA va GAG va hai codon ciing nghia ma hoéa
lysin 1a AAA va AAG.

Theo mot sd phwong 4n, axit nucleic ghi md khung doc mé& cua protein 12S
va/hoic FGE ¢6 thé duge cai bién bang cach 4p dung cdc phuong phap t6i wu hoa
codon chudn. Trén thi trudng c6 nhidu thuét todn dé t61 wu hoa codon va c6 thé duoc 4p
dung dé thuc hién sang ché. N6i chung, viéc tbi wu hoa codon khong 1am thay doi trinh
tu axit amin dugc ma hoa. Theo mot sb phuong an, viéc t5i wru héa codon c6 thé din
dén cac stra dbi axit amin nhu thay thé, x6a bd hoidc cai xen. N6i chung, cic sira dbi axit
amin nay hiu nhu khong lam thay ddi hoat tinh clia protein.

Céc trinh tu axit nucleic lam vi du lan luot ghi ma cac protein I12S va FGE, dugc
thé hién & SEQ ID NO:7 va 8 dudi day.

SEQ ID NO:7 Trinh ty axit nucleic lam vi du ghi md iduronat 2-sulfataza (12S5)
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ATGCCCCCGCCCCGCACCGGCCGCGGCCTGCTGTGGCTGGGCCTGGTGCTGAGCA

GCGTGTGCGTGGCCCTGGGCAGCGAGACCCAGGCCAACAGCACCACCGACGCCCT
GAACGTGCTGCTGATCATCGTGGACGACCTGCGCCCCAGCCTGGGCTGCTACGGC

GACAAGCTGGTGCGCAGCCCCAACATCGACCAGCTGGCCAGCCACAGCCTGCTGT

TCCAGAACGCCTTCGCCCAGCAGGCCGTGTGCGCCCCCAGCCGCGTGAGCTTCCTG
ACCGGCCGCCGCCCCGACACCACCCGCCTGTACGACTTCAACAGCTACTGGCGCGT
GCACGCCGGCAACTTCAGCACCATCCCCCAGTACTTCAAGGAGAACGGCTACGTG

ACCATGAGCGTGGGCAAGGTGTTCCACCCCGGCATCAGCAGCAACCACACCGACG
ACAGCCCCTACAGCTGGAGCTTCCCCCCCTACCACCCCAGCAGCGAGAAGTACGA

GAACACCAAGACCTGCCGCGGCCCCGACGGCGAGCTGCACGCCAACCTGCTGTGC
CCCGTGGACGTGCTGGACGTGCCCGAGGGCACCCTGCCCGACAAGCAGAGCACCG
AGCAGGCCATCCAGCTGCTGGAGAAGATGAAGACCAGCGCCAGCCCCTTCTTCCT

GGCCGTGGGCTACCACAAGCCCCACATCCCCTTCCGCTACCCCAAGGAGTTCCAGA
AGCTGTACCCCCTGGAGAACATCACCCTGGCCCCCGACCCCGAGGTGCCCGACGG

CCTGCCCCCCGTGGCCTACAACCCCTGGATGGACATCCGCCAGCGCGAGGACGTG

CAGGCCCTGAACATCAGCGTGCCCTACGGCCCCATCCCCGTGGACTTCCAGCGCAA
GATCCGCCAGAGCTACTTCGCCAGCGTGAGCTACCTGGACACCCAGGTGGGCCGC

CTGCTGAGCGCCCTGGACGACCTGCAGCTGGCCAACAGCACCATCATCGCCTTCAC
CAGCGACCACGGCTGGGCCCTGGGCGAGCACGGCGAGTGGGCCAAGTACAGCAA

CTTCGACGTGGCCACCCACGTGCCCCTGATCTTCTACGTGCCCGGCCGCACCGCCA
GCCTGCCCGAGGCCGGCGAGAAGCTGTTCCCCTACCTGGACCCCTTCGACAGCGCC
AGCCAGCTGATGGAGCCCGGCCGCCAGAGCATGGACCTGGTGGAGCTGGTGAGCC
TGTTCCCCACCCTGGCCGGCCTGGCCGGCCTGCAGGTGCCCCCCCGCTGCCCCGTG
CCCAGCTTCCACGTGGAGCTGTGCCGCGAGGGCAAGAACCTGCTGAAGCACTTCC

GCTTCCGCGACCTGGAGGAGGACCCCTACCTGCCCGGCAACCCCCGCGAGCTGAT

CGCCTACAGCCAGTACCCCCGCCCCAGCGACATCCCCCAGTGGAACAGCGACAAG
CCCAGCCTGAAGGACATCAAGATCATGGGCTACAGCATCCGCACCATCGACTACC
GCTACACCGTGTGGGTGGGCTTCAACCCCGACGAGTTCCTGGCCAACTTCAGCGAC
ATCCACGCCGGCGAGCTGTACTTCGTGGACAGCGACCCCCTGCAGGACCACAACA
TGTACAACGACAGCCAGGGCGGCGACCTGTTCCAGCTGCTGATGCCCTAG

SEQ ID NO:8 Trinh tw axit nucleic lam vi du ghi md tién chat enzym sinh ra

formylglyxin (FGE) c6 chiéu dai day
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ATGGCTGCGCCCGCACTAGGGCTGGTGTGTGGACGTTGCCCTGAGCTGGGTCTCGT
CCTCTTGCTGCTGCTGCTCTCGCTGCTGTGTGGAGCGGCAGGGAGCCAGGAGGCCG
GGACCGGTGCGGGCGCGGGGTCCCTTGCGGGTTCTTGCGGCTGCGGCACGCCCCA
GCGGCCTGGCGCCCATGGCAGTTCGGCAGCCGCTCACCGATACTCGCGGGAGGCT
AACGCTCCGGGCCCCGTACCCGGAGAGCGGCAACTCGCGCACTCAAAGATGGTCC
CCATCCCTGCTGGAGTATTTACAATGGGCACAGATGATCCTCAGATAAAGCAGGA
TGGGGAAGCACCTGCGAGGAGAGTTACTATTGATGCCTTTTACATGGATGCCTATG
AAGTCAGTAATACTGAATTTGAGAAGTTTGTGAACTCAACTGGCTATTTGACAGAG
GCTGAGAAGTTTGGCGACTCCTTTGTCTTTGAAGGCATGTTGAGTGAGCAAGTGAA
GACCAATATTCAACAGGCAGTTGCAGCTGCTCCCTGGTGGTTACCTGTGAAAGGCG
CTAACTGGAGACACCCAGAAGGGCCTGACTCTACTATTCTGCACAGGCCGGATCA
TCCAGTTCTCCATGTGTCCTGGAATGATGCGGTTGCCTACTGCACTTGGGCAGGGA
AGCGGCTGCCCACGGAAGCTGAGTGGGAATACAGCTGTCGAGGAGGCCTGCATAA
TAGACTTTTCCCCTGGGGCAACAAACTGCAGCCCAAAGGCCAGCATTATGCCAAC
ATTTGGCAGGGCGAGTTTCCGGTGACCAACACTGGTGAGGATGGCTTCCAAGGAA
CTGCGCCTGTTGATGCCTTCCCTCCCAATGGTTATGGCTTATACAACATAGTGGGG
AACGCATGGGAATGGACTTCAGACTGGTGGACTGTTCATCATTCTGTTGAAGAAAC
GCTTAACCCAAAAGGTCCCCCTTCTGGGAAAGACCGAGTGAAGAAAGGTGGATCC
TACATGTGCCATAGGTCTTATTGTTACAGGTATCGCTGTGCTGCTCGGAGCCAGAA
CACACCTGATAGCTCTGCTTCGAATCTGGGATTCCGCTGTGCAGCCGACCGCCTGC
CCACCATGGACTGA

Theo mét sé phuong an, su thay dbi nucleotit c6 thé lam thay dbi codon clng
nghia bén trong khung doc mé dé phu hop véi viéc sit dung codon ndi sinh tim dugc &
té bao di tuong d@)ng cu thé da duge chon dé biéu hién I12S va/hoic FGE. Theo cach
khac, hoac ngoai ra, su thay dbi nucleotit ¢6 thé lam thay dbi luong G+C bén trong
khung doc m& dé cip doi tdt hon véi lugng G+C trung binh cta khung doc mé tim
duogc ¢ trinh tu axit nucleic ndi sinh c6 mat trong té bao chu di twong déng. Su thay ddi
nucleotit con ¢4 thé 1am thay ddi ving polymononucleotit hodc vi tri diéu bién bén
trong hodc vi tri cAu triic tim dugc bén trong trinh tw 12S hodc FGE. Do do, nhiéu loai
trinh ty nucleotit cai bién hodc dwgc tdi ru héa dugc hinh dung bao g6m, nhung khong
chi giéi han &, céac trinh ty axit nucleic lam ting mirc do biéu hién cac protein 12S
va/hodc FGE trong té bao khong nhan; té bao nAm men; té bao con trung; va trong té

bao ctia dong vat co vu.
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Do d6, theo mot sb phuong 4n, axit nucleic ghi ma protein 128 thich hop dbi véi
sang ché ¢6 trinh tu nucleotit twong ddng it nhét 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc nhidu hon
v6i trinh tu néu trong SEQ ID NO:7. Theo mot s phwong 4n, axit nucleic ghi ma
protein FGE thich hop d6i v6i sang ché c6 trinh tu nucleotit twong dbng it nhat 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99% hoic nhiéu hon véi trinh tu néu trong SEQ ID NO:8. N6i chung, axit nucleic
duoc cai bién ghi ma protein 12S va/hodc FGE c6 keém theo hodc khong kém theo su
stra ddi trinh tu axit amin. Trong trudng hop cb sy sira dbi axit amin, cac stra dbi
thuong khong hau nhu 1am thay dbi hoat tinh protein I2S hoic FGE.

Vat truyén biéu hién

Trinh tu axit nucleic ghi mi protein 12S va/hodc FGE, nhu dd dugc bdc 1 trong
don yéu ciu cép bing doc quyén sang ché nay, c6 thé dugc tach dong (dugc cai xen) &
muc d6 phan tir vao vat truyén thich hop dé nhan giéng hodc biéu hién & t€ bao chu.
Nhiu loai v4t truyén biéu hién c6 thé dugc dung @8 thyc hién sang ché bao gdm, nhung
khong chi gidi han &, vat truyén biéu hién cia té bao khong nhan; vt truyén biéu hién
ndm men; vét truyén biéu hién con trung va vat truyén biéu hién dong vat c6 va. Céac
vét truyén thich hop lam vi du dbi vé6i sang ché bao gbm, nhung khong chi giéi han 6,
cac vat truyén trén co s¢ virut (vi dy, vat truyén trén co s AAV, vat truyén trén co sO
retrovirut, vat truyén trén co s& plasmit). Theo mot sb phuong an, céc trinh ty axit
nucleic 1an lugt ghi ma cac protein 12S va FGE c6 thé duoc cai xen vao vit truyén riéng
biét. Theo mot sb phuong an, cac trinh ty axit nucleic ghi ma 14n lugt cac protein 128 va
FGE c6 thé dugc cai xen trong cung vét truyén. N6i chung, axit nucleic ghi ma protein
12S hodc FGE dugc lién két linh hoat véi nhiéu trinh ty hoic yéu t§ didu bién.

Trinh tu hodc yéu td di€u bién

Nhiéu trinh tu hodc yéu t§ diéu bién c6 thé dugce két hop vao vat truyén biéu hién
thich hop ddi véi sang ché. Cac trinh tu hodc yéu tb diéu bién 1am vi du bao gbm,
nhung khong chi giéi han &, cac gen khoi dau, gen ting cudng, doan e ché hozc doan
kim ham, trinh tu khong dich ma (hodc khong ma hoa) dau tan cung 5’°, intron, trinh tu
khong dich ma (hogic khong ma hoa) dau tan cing 3°.

Nhu duoc dung trong ban md ta nay, “gen khoi du” hogc “trinh tw khéi dau” 1a

vung didu bién ADN c6 kha ning lién két v6i ARN polymeraza trong té bao (vi du, mot
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cach truc tiép hoic théng qua céc protein hodc cac chit lién két v6i gen khoi dau khéc)
va khoi mao sy phién ma trinh ty ghi ma. Trinh ty khoi d4u, néi chung, duoc lién két &
dAu tan cung 3’ cta n6 bang didm khoi ddu phién ma va kéo dai ngugce hudng (d4u tan
cing 5°) dé bao goém sd lugng t6i thiéu bazo hodc yéu td cin thiét dé khoi mao qua trinh
phién ma & mirc 4o bét ky. Gen khéi dau nay cé thé duoc gén két linh hoat hoic duoc
lién két linh hoat v6i trinh tw kidm soat sw biéu hién, bao gdm céc trinh tu ting cudng
va tc ché hodc véi axit nucleic s& dugc biéu hién. Theo mot s6 phuong 4n, gen khéi
dau nay c6 thé duoc tao ra. Theo mdt s6 phwong 4n, gen khoi dau duoc tao ra co thé 1a
theo mot hudng hodc theo hai huéng. Theo mot s6 phuong 4n, gen khéi du nay co thé
1a gen khéi dau co dinh. Theo mot sb phuong 4an, gen khéi dAu nay c6 thé gen khoi dau
lai, trong d6 trinh ty nay chira ving didu bién phién ma thu duge tir mot ngudn va trinh
tur chira ving khoi dAu phién ma thu dugc tir ngudn thi hai. Hé dé lién két yéu t6 kiém
soat véi trinh ty ghi ma bén trong gen chuyén 1a da biét trong linh vuc k§ thuét nay (céc
k¥ thuat sinh hoc phén tr chung va ADN tai td hop dugc néu trong tai liéu: Sambrook,
Fritsch, and Maniatis, Molecular Cloning: A Laboratory Manual, Second Edition, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989, ma dugc dua vao déy
bang cach vién dan). Céc vt truyén & quy mo cong nghiép thich hop dé cai xen vao gen
chuyén dé biéu hién trong nhidu té bao chu trong nhiéu loai diéu kién sinh truéng va
cam Ung cling 1a da biét trong linh vuc k§ thuat nay.

Theo mét sb phuong 4n, gen khéi dAu dic hiéu c6 thé duge ding dé kiém sodt su
bidu hién cua gen chuyén trong té bao chu 1a dong vat c6 vi nhu, nhung khong chi gidi
han &, gen khéi dau SRa (Takebe et al., Molec. and Cell. Bio. 8:466-472 (1988)), gen
khéi ddu sém tirc thi CMV ctia nguoi (Boshart et al., Cell 41:521-530 (1985); Foecking
et al., Gene 45:101-105 (1986)), gen khéi ddu CMV ctia ngudi, gen khoi du cta ngudi
CMVS5, gen khoi dau sém tirc thi CMV cta chudt ddng, gen khoi dau EF1-o0, gen khoi
dhu CMV lai @& bidu hién dic hidu & gan (vi du, dugc tao ra bing cach tiép hop gen
khoi dau sém tic thi CMV véi yéu t6 khoi dau phién ma cla a-1-antitrypsin (HAT)
hodc gen khai d4u albumin (HAL) ctia ngudi), hodc cc gen khdi d4u dé biéu hién dic
hiéu ung thu gan (vi dy, trong d6 yéu t6 khéi dau phién ma ctia albumin clia ngudi
(HAL; khoang 1000bp) hodc a-1-antitrypsin ciia ngudi (HAT, khoang 2000 bp) dugc
két hop véi yéu tb ting cuong do dai 145 cia tién gen o-1-microglobulin va bikunin

(AMBP) cta nguoi; HAL-AMBP va HAT-AMBP); vung khoi d4u sém SV40 (Benoist
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at al., Nature 290:304-310 (1981)), gen khéi ddu sém tic thi Orgyia pseudotsugata, gen
khoi dau herpes thymidin kinaza (Wagner at al., Proc. Natl. Acad. Sci. USA 78:1441-
1445 (1981)); hodc céc trinh tu didu bién ctia gen metalothionein (Brinster ef al., Nature
296:39-42 (1982)). Theo mét sé phuong 4an, gen khéi dau cta dong vat c6 vi 1a gen
khéi ddu co dinh nhu, nhung khong chi giéi han &, gen khoi dau hypoxanthin
phosphoribosyl transferaza (HPTR), gen khoi diu adenosin deaminaza, gen khoi dau
pyruvat kinaza, gen khéi diu beta-actin ciing nhu céc gen khéi diu co dinh khac ma
ngudi ¢6 hiéu biét trung binh trong linh vyc k¥ thuat nay da biét.

Theo mot sd phuong 4n, gen khéi dau dic hiéu c6 thé duoc ding dé kiém soat su
biéu hién ctia gen chuyén trong té€ bao chi khong nhan nhu, nhung. khong chi gidi han
&, gen khoi dau B-lactamaza (Villa-Komaroff et al., Proc. Natl. Acad. Sci. USA
75:3727-3731 (1978)); gen khéi dau tac (DeBoer et al., Proc. Natl. Acad. Sci. USA
80:21-25 (1983)); gen khai dau T7, gen khoi du T3, gen khéi ddu M13 hodc gen khoi
dAu M16; trong té bao chi nAm men nhw, nhung khong chi gi¢i han ¢, gen khéi dau
GAL1, GAL4 hoac GALI10, gen khéi dau ADH (ruou-dehydrogenaza), gen khdi dau
PGK (phosphoglyxerol kinaza), gen Khoi dau kiém phosphataza, gen khoi dau
glyxeraldehyt-3-phosphat dehydrogenaza III (TDH3), gen khoi dau glyxeraldehyt-3-
phosphat dehydrogenaza II (TDH2), gen khoi dau glyxeraldehyt-3-phosphat
dehydrogenaza I (TDH1), pyruvat kinaza (PYK), enolaza (ENO), hoic trioza phosphat
isomeraza (TPI).

Theo mot s& phuong 4n, gen khéi dAu nay c6 thé 1a gen khéi dAu virut, nhidu gen
khéi dau trong sb d6 ciing c6 thé didu tiét sy biéu hién cta gen chuyén trong vai kiéu té
bao chu, ké ca té bao cua dong vat c6 vi. Cac gen khoi dau virut ma da duoc thay la
diéu khién sy biéu hién co dinh ciia c4c trinh tu ghi ma trong té bio nhan chuén bao
gém, vi du, cac gen khoi dau cta virut khi, cac gen khdi dau cua virut ecpet simplex,
cac gen khéi du virut u nhi, cac gen khoi dau adenovirut, cac gen khéi dAu cta virut
gy suy giam mién dich & nguoi (HIV), cac gen khoi dau virut sacom Rous, cic gen
khéi ddu cua virut xytomegalo (CMV), doan 13p dai & d4u tan cung (LTR) cta virut gy
bénh bach cau & chudt Moloney va cic retro virut khéc, gen khoi dau thymidin kinaza
cua virut ecpet simplex cling nhu cdc gen khai dAu virut khac ma ngudi c6 hidu biét

trung binh trong linh vuc k¥ thuét nay da biét.
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Theo mot sd phuong 4n, yéu t6 kiém soat di truyén cua vat truyén biéu hién c6 thé
con bao gdm trinh ty khong phién ma d4u tan cung 5' va trinh ty khong dich ma dau tan
cing 5' 1an luot lién quan dén sy khoi diu phién ma va dich mé, nhu khung TATA,
trinh ty chin, trinh tuw CAAT, trinh ty Kozak va cdc trinh tu tuong tu. Céac yéu tb tang
cudng co thé tiry ¥ dugc ding dé tang muc dd biéu hién cua polypeptit hodc protein can
duoc biéu hién. Cac vi du vé yéu t6 ting cuong ma da dugc thdy 1a c6 chirc ning & té
bao cia dong vat cd vu bao gbm gen ting cudng gen sém SV40, nhu da dugce boe 19
trong tai liéu: Dijkema et al., EMBO J. (1985) 4: 761 va gen tang cuong/gen khoi dAu
thu duoc tir doan 1ap dai & dau tin cung (LTR) cta virut sacom Ros (RSV), nhu da
duge boc 10 trong tai lidu: Gorman et al., Proc. Natl. Acad. Sci. USA (1982b) 79:6777
va cia virut xytomegalo cla ngudi, nhu da dugc boc 10 trong tai lidu: Boshart et al.,
Cell (1985) 41:521. Yéu t6 kiém soat di truyén clia vét truyén biéu hién con bao gdm
cac trinh ty khong phién ma dau tan cing 3’va khong dich ma du tan cing 3’ 1an luot
li€n quan dén sy két thic phién ma va dich ma, nhu trinh tu dan truyén tin hiéu poly
polyadenyl hoa (polyA) dé 1am 8n dinh va xir Iy dau tan cling 3’ ctia ARN thong tin da
dugc phién ma tir gen khéi d&u. Trinh tu tin hiéu poly A bao gém, vi du, trinh tu tin
hiéu beta globin polyA cta tho, trinh tu tin hiéu hormon sinh truéng polyA cla bo,
trinh tu tin hiéu cia gen két thiic beta globin /polyA cua ga, hodc ving mudn polyA
SV40.

Dau chuan chon loc

Tét hon, néu cac vat truyén biéu hién s& tiy y chia it nh4t mot déu chudn c6 thé
chon loc. Theo mot ) phuong an, d4u chuin c6 thé chon loc 13 trinh ty axit nucleic ghi
ma gen khang lién két linh hoat véi mot hogc nhiéu yéu tb didu bién di truyén, dé khién
cho té bao chi c¢6 kha nang duy tri su séng khi duge sinh truong véi sw 6 mit cua hoa
chét va/hoic duge chét géy doc té bao. Theo mdt sd phuong 4n, tac nhan chon loc dugc
¢6 thé dugc sit dung dé duy tri sy luu gitt vat truyén biéu hién bén trong té bao chu.
Theo mot s& phwong 4n, tdc nhan chon loc duge cb thé dugc ding dé ngin ngira su cai
bién (tirc 1 metyl héa) va/hodc lam cam trinh tu gen chuyén bén trong vat truyén biéu
hién. Theo mot sd phuong 4n, tac nhén chon loc dugc dugce sir dung dé duy tri su biéu
hién cua vat truyén ndy & episom bén trong té bao chu. Theo mdt s phuong 4n, tac
nhan chon loc dugce duge dung dé thac déy su hop nhét én dinh trinh tu gen chuyén vao

hé gen ctia té bao chi. Theo mot sd phuong 4n, tic nhan va/hodc gen khang ¢ thé bao
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gdm, nhung khong chi gi6i han &, metotrexat (MTX), dihydrofolat reductaza (DHFR,
cac patent My s6 4,399,216; 4,634,665; 4,656,134; 4,956,288; 5,149,636; 5,179,017,
ampixilin, neomyxin (G418), zeomyxin, axit mycophenolic, hodc glutamin synthetaza
(GS, céc patent My sb 5,122,464; 5,770,359; 5,827,739) dbi v6i t€ bao chit nhén chuén;
tetraxyclin, ampixilin, kanamyxin hodc cloramphenicol d6i voi té bao chi khong nhan;
va URA3, LEU2, HIS3, LYS2, HIS4, ADE8, CUP1 hodc TRP1 dbi voi té bao chu nidm
men.

Cac vit truyén biéu hién c6 thé dugc chuyén nhiém, bién nap hodc tai nap vao té
bao chi. Cac thuat ngit “chuyén nhiém”, “bién nap” va “tai nap” déu duoc ding trong
ban mo ta nay dé chi viéc dua trinh tw axit nucleic ngoai sinh vao té bao chu. Theo mot
sd phuong 4n, cac vat truyén biéu hién chra céc trinh ty axit nucleic ghi ma d6i véi 128
va/hoic FGE dugc chuyén nhiém, bién nap hoic tai nap vao té bao chu tai cing mot
thoi diém. Theo mot sb phuong an, cdc vat truyén biéu hién chrta cic trinh tu axit
nucleic ghi ma d6i v6i 128 va/hodc FGE lan luot dugce chuyén nhiém, bién nap hoic tai
nap vao té bao chu. Vi du, vat truyé‘:n ghi ma protein I2S ¢o thé dugc chuyén nhiém,
bién nap hodc tai nap vao té bao chu thi nhét, tiép theo 12 chuyén nhiém, bién nap hodc
tai nap véat truyén ghi ma protein FGE, va nguoc lai. Cac vi du vé phwong phéap bién
nap, chuyén nhiém va tai nap, ma la da biét trong linh vuc k¥ thuét nay, bao gbm phan
phdi liposom, tirc 1a phuong phép lipofectamin™ (Gibco BRL) trong tai liéu: Hawley-
Nelson, Focus 15:73 (1193), xung dién, phuong phéap phan phdi CaPO, néu trong tai
lidu: Graham and van der Erb, Virology, 52:456-457 (1978), phan phdi thong qua
DEAE-Dextran, tiém vi lugng, phan phéi hat bang céch bén gen, phan phdi théng qua
polybren, phan phéi lipit thong qua cation, tai nap, va nhiém virut, vi dy, retrovirut,
lentivirut, virut lién két adenovirut va Baculovirus (té bao con trung). Cac khia canh
chung v& viéc bién nap vao té bao cua vat chi da duge boc 16 trong linh vue k§y thudt
ndy, nhu bdi Axel trong patent MY sb 4,399,216; tai lidu néu trén cta Sambrook,
chuong 1 dén 4 va 16 dén 18; tai liéu néu trén cua Ausubel, chuong 1, 9, 13, 15, va 16.
Péi véi cac ky thuat bién nap té bao cua dong vat c6 va, xem téi» liéu: Keown et al.,
Methods in Enzymology (1989), Keown et al., Methods in Enzymology, 185:527-537
(1990), va Mansour et al., Nature, 336:348-352 (1988).

Mot khi duge dua vao trong té bao, cac vat truyén biéu hién c6 thé dugc hop nhét

theo cach 6n dinh trong hé gen hodc ton tai ¢ dang cau trac ngoai nhiém sic thé. Cac
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vét truyén con cd thé dugc khuéch dai va nhiéu ban sao c6 thé ton tai hodc dwgce hop
nhét trong hé gen. Theo mot s6 phuong an, cac té bao theo sang ché c6 thé chua 1,2, 3,
4,5,6,7, 8,9, 10, 15, 20 hodc nhidu ban sao ciia cac axit nucleic ghi ma protein 128S.
Theo mdt s6 phuong an, céc té bao theo sang ché c6 thé chira 1,2, 3,4, 5, 6,7, 8,9, 10,
15, 20 hodc nhidu ban sao cia cac axit nucleic ghi ma protein FGE. Theo mot sd
phuong é&n, cac té bao theo sang ché c6 thé chira nhiéu ban sao (vidu, 2,3, 4,5, 6,7, 8,
9,10, 15, 20 hodc nhiéu hon) ciia axit nucleic ghi mé ca protein I2S va protein FGE.

Té bao chi

Thuét ngir “té bao chi” duge dung trong bin md ta nay dé chi céc té bao ma c6
th8 duoc ding dé tao ra enzym 128 tai td hop. Cu thé, cac té bao chu 1a thich hop dé tao
ra enzym 128 tai t& hop & quy md 16n. Té bao chii thich hop c6 thé thu dugce tir nhiéu
loai sinh vat bao gém, nhung khong chi gidi han 6, cac dong vét co vu, thuc vat, dong
vat 16ng vii (vi dy, h¢ chim), cbn trung, ndm men, va vi khudn. Theo mot sb phwong 4n,
cac t& bao chu 1a t& bao cua dong vat c6 vi. Theo mot ) phuong an, té bao cha thich
hop khong phai 12 té bao bi thiéu sy axit héa trong ndi thé.

Dong té bao cua dong vat cd vu

Té bao hoic kiéu té bao bat ky cta dong vat c6 va co thé duogc nudi céy té bao, va
dé biu hién cac polypeptit, co thé 12 hitu dung dé lam té bao chu theo sang ché. Cac vi
du khong gidi han pham vi cua sang ché vé té bao ciia dong vat ¢4 vi ma cd thé duoc
st dung theo sang ché bao gdm céc té bao phoi than cua nguoi 293 (HEK293), cic té
bao HeLa; dong té bao u tiy ctia chudt nhit BALB/c (NSO/1, ECACC No: 85110503);
té bao nguyén bao vong mac cta ngudi (PER.C6 (CruCell, Leiden, Ha Lan)); dong té
bao than cua khi CV1 da dugce bién nap bsi SV40 (COS-7, ATCC CRL 1651); dong
than bao thai ngudi (cée té bao 293 hodc 293 da duge tach dong phu dé sinh trudng khi
nudi céy trong huyén phu, Graham et al., J. Gen Virol., 36:59 (1977)); cac té bao than
ciia chudt ddng so sinh (BHK, ATCC CCL 10); t& bao budng trimg clia chudt dong
Trung Quéc +/-DHFR (CHO, Urlaub and Chasin, Proc. Natl. Acad. Sci. USA, 77:4216
(1980)); nguyén bao sinh cta chudt (TM4, Mather, Biol. Reprod., 23:243-251 (1980));
t& bao than cta khi (CV1 ATCC CCL 70); té bao than cua khi xanh chau Phi (VERO-
76, ATCC CRL-1 587); c4c té bao ung thu biéu md ¢d ti cung clia ngudi (HeLa, ATCC
CCL 2); cac té bao than ctia ché (MDCK, ATCC CCL 34); céc té bao gan cia chuot
trau (BRL 3A, ATCC CRL 1442); cac té bao phdi ctia nguodi (W138, ATCC CCL 75);
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cac t& bao gan cia ngudi (Hep G2, HB 8065); u tuyén va ctia chudt (MMT 060562,
ATCC CCL51); cac té bao TRI (Mather et al., Annals N.Y. Acad. Sci., 383:44-68
(1982)); cac té bao MRC 5; cac té bao FS4; va dong té bao ung thu gan ctia nguoi (Hep
G2). Theo mot s6 phuong 4n, té bao ctia dong vat c6 v thich hgp khong phai 1a té bao
bi thiéu sy axit hoa trong noi thé.

Ngoai ra, sd luong bit ky cua cac dong té bao lai c6 ban trén thi trudng va khong
¢6 ban trén thi truong ma biéu hién cac polypeptit hodc cic protein ¢6 thé 1a hitu dung
theo sang ché. Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuét nay can phai hiéu
rang céc dong té bao lai ¢6 thé cAn c6 nhu cu dinh dudng khac nhau va/hodc 6 thé can
dén didu kién nuéi cdy khac nhau ddi véi su sinh trudng t81 wu va biéu hién polypeptit
hodc protein, va co thé diéu chinh cac didu kién, néu cén.

Donge t& bao khong phai cia dong vat c6 vi

Té bao hodc kiéu té bao co ngudn gbc khong phai dong vét cé vi bét ky c6 thé
chiu dugc ciy té bao, va su biéu hién cac polypeptit, co thé dugc str dung 1am té bao
chii theo sang ché. Cac vi du khong gioi han pham vi cla sang ché v& cac té bao chi va
céc dong té bao khong phai cia dong vat c6 vii ma co thé dugc str dung theo sang ché
bao g(‘Sm céc té bao va cac dong té bao thu dugc tir Pichia pastoris, Pichia methanolica,
Pichia angusta, Schizosacccharomyces pombe, Saccharomyces cerevisiae, va Yarrowia
lipolytica d6i voi ndm men; Sodoptera firugiperda, Trichoplusis ni, Drosophila
melangoster va Manduca sexta dbi véi con trung; va Escherichia coli, Salmonella
typhimurium, Bacillus subtilis, Bacillus lichenifonnis, Bacteroides fragilis, Clostridia
perfringens, Clostridia difficile d6i voi vi khudn; va Xenopus Laevis thu duge tir dong
vat ludng cu.

Thich g véi viéc sinh tredéng bam dinh hodc trong huyén phu

Theo céac phuong an nhét dinh, t& bao chu dugc chon dé tao ra dong té bao trén co
s& cac tap tinh co thé dugc wu tién nhat dinh hoic sinh trudng trong didu kién cu thé da
duoc chon dé nudi cdy té bao. Ngudi co hiéu biét trung binh trong linh vuc k¥ thuat nay
can hiéu réng, céac tap tinh nay co thé dugc x4c dinh trén co s& cac déc tinh va/hodc cac
dic diém da bibt cia dong té bao da duge thibt 1ap (tic 1a dong té bao da duge xdc dinh
tinh chit c6 ban trén thi truong) hodc bing cdch dédnh gia theo kinh nghi¢m. Theo mot
sd phuong 4an, dong t& bao c6 thé dugc chon theo khé ning ctia n6 dé sinh trudng trén

16p té bao tiép liéu. Theo mot sd phwong 4n, dong té bao c6 thé dugc chon theo kha
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ning cta n6 dé sinh trudng trong huyén phi. Theo mdt s phuong 4n, dong té bao ¢
thé dugc chon theo kha ning ciia né dé sinh truéng & dang mét 16p té bao bam. Theo
mdt sb phuong an, cac té€ bao nay c6 thé dugce dung vé6i thing nudi céy mo bt ky hodc
binh bt ky duoc xit Iy bing chét bam thich hop. Theo mdt sé phuong &n, chat bam
thich hgp dugc chon tr nhém bao gém colagen (vi du, colagen I, II, II, hodc IV),
gelatin, fibronectin, laminin, vitronectin, fibrinogen, BD MatrigelTM, chit nén mang
d4y, dermatan sulfat proteoglycan, Poly-D-Lysin va/hoéc hdn hop cuia chung. Theo mot
) phuong én, t& bao cht bam c6 thé dugc chon va cai bién trong diéu kién sinh truéng
dac hidu d& sinh truéng trong huyén phit. Cac phwong phép cai bién té bao bam dé sinh
trudng trong huyén pht 1a da biét trong linh vuc k¥ thuét ndy. Vi du, té bao co thé duge
cai bién dé sinh truéng khi nudi cdy trong huyén phu, bing céch_logi b6 tir tir huyét
thanh dong vat ra khoi moi truong sinh trudng nay sau mot khoang thoi gian.

Chon loc va ddnh gid dong té bao

Theo sang ché, cac té bao dugc xir ly dé biéu hién protein 128 tai td hop dugc
chon theo kha ning ctia né trong viéc tao ra protein I2S tai td hop & quy mo cong
nghiép. Cu thé, cac té bao dugc xir 1y theo sang ché c6 thé @ tao ra I2S tai to hop &
mutc d0 cao va/hodc ¢6 hoat tinh enzym cao. Theo mot s phuong 4n, té bao mong
mudn, khi duge nudi céy trong diéu kién nudi céy té bao (vi du, didu kién huyén phu
hodc mdi trudng bam tiéu chudn & quy md 1én), co thé tao ra enzym I2S véi lugng
khoang 5 picogam/té bao/ngay hoidc nhiéu hon (vi du, nhidu hon khoang 10, 15, 20, 25,
30,35,40,45,50,55,60,65,70,75,80,85,90,95,hoécIOOIﬁcogmnhélﬁkVngéy)
Theo mot sd phuong 4n, té bao mong mudn, khi dugc nudi cly trong didu kién nudi cay
té bao (vi du, didu kién huyén phii hodc moi trudng bam tiéu chudn & quy md 16n), c6
thé tao ra enzym I12S véi lugng nam trong khoang tir 5 dén 100 picogam/té bao/ngdy (vi
du, ndm trong khoang tir 5 dén 90 picogam/té bao/ngay, nam trong khoang tir 5 dén 80
picogam/té bao/ngay, nam trong khoang tir 5 dén 70 picogam/té bao/ngdy, nim trong
khoang tir 5 dén 60 picogam/té bao/ngdy, nim trong khoang tir 5 dén 50 picogam/té
bao/ngdy, nim trong khoang tr 5 dén 40 picogam/té bao/ngay, nim trong khoang tir 5
dén 30 picogam/té bao/ngay, ndm trong khoang tr 10 dén 90 picogam/té bao/ngdy, nim
trong khoang tir 10 dén 80 picogam/té bao/ngay, ndm trong khoang tir 10 dén 70
picogam/té bao/ngay, nim trong khoang tir 10 dén 60 picogam/té Béo/ngéy, nim trong
khoang tu 10 dén 50 picogam/té bao/ngay, nim trong khoang tr 10 dén 40 picogam/té
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bao/ngdy, nam trong khoang tir 10 dén 30 picogam/té bao/ngay, nim trong khoang tir
20 dén 90 picogam/té bao/ngay, ndm trong khoang tir 20 dén 80 picogam/té bao/ngay,
nim trong khoang tir 20 dén 70 picogam/té bao/ngay, nim trong khoang tir 20 dén 60
picogam/té bao/ngay, nam trong khoang tir 20 dén 50 picogam/té bao/ngdy, ndm trong
khoang tir 20 dén 40 picogam/té bao/ngay, nim trong khoang tr 20 dén 30 picogam/té
bao/ngay).

Nhu d3 néu trén day, néi chung hoat tinh enzym ctia 128 bi dnh hudng boi su cai
bién sau dich ma cta xystein bao toan (vi dy, tai axit amin 59) thanh formylglyxin. Cai
bién sau dich ma nay thudng xay ra trong ludi noi chét trong quy trinh tdng hop protein
va dugc xuc tac boi FGE. Hoat tinh enzym cua I2S thuong tuong quan thuén voi mirc
d6 cai bién formylglyxin cua 12S. Vi du, ché phim chtra I12S ma c6 lugng cai bién
formylglyxin twong dbi cao thudng c6 hoat tinh enzym dic hiéu tuong dbi cao; trong d6
ché phdm chira 12S c6 muc cai bién formylglyxin tuong déi thap thuong c6 hoat tinh
enzym ddc hiéu tuong dbi thap.

Con du tinh ring ty 1& giita [2S va protein FGE hodc ARN thong tin con ¢6 thé
anh hudng dén su cai bién formylglyxin trén protein I2S tai t6 hop dﬁ dugc tao ra. Theo
mot sb phuong 4an, 12S va FGE dugc biéu thi theo té bao mong muén cé mirc do biéu
hién protein va/hodc ARN thong tin khac nhau. Theo mot s6 phuong 4n, muc do biéu
hién protein 12S hodc ARN thong tin cao hon it nhét 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8,
0,9, 1,0, 1,5, 2,0, 2,5, 3,0, 3,5, 4,0, 4,5, 5,0, 5,5, 6,0, 6,5, 7,0, 7,5, 8, 9, hodc 10 lan so
véi protein hodc ndng do ctia ARN thong tin cia FGE. Theo mét s6 phuong 4n, mtrc 4o
biéu hién protein FGE t4i td hop hodic ARN thong tin cao hon it nhét 0,1, 0,2, 0,3, 0.4,
0.5,0,6,0,7,0,8,0,9, 1,0, 1,5, 2,0, 2,5, 3,0, 3,5, 4,0, 4,5, 5,0, 5,5, 6,0, 6,5, 7,0, 7.5, 8, 9,
hoic 10 14n so v6i ndng dd ctia protein hodc ARN thong tin ctia I2S.

Theo mét sb phuong 4n, t& bio mong muén, mot khi duge nudi cdy trong didu
kién nudi ciy té bao (vi dy, didu kién huyén pht hodc moi trudng bam tiéu chuin & quy
md 16n), co thé tao ra protein 12S chira gbe xystein twong tng vi Cys59 cua trinh ty
néu trong SEQ ID NO:1 chuyén héa thanh Co-formylglyxin (FGly) ¢ muc d9 it nhét
khoang 50% (vi du, it nhit khoang 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
96%, 97%, 98%, 99%, hodc 100%). Theo mot sé phuong 4an, té bao mong mudn, mot
khi duge nudi cdy trong didu kién nudi cdy té bao (vi dy, didu kién huyén phu hogc moi

trudng bam tidu chuin & quy mo 16n), ¢6 thé tao ra enzym 12S chua gdc xystein twong
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mg v6i Cys59 cta trinh ty néu trong SEQ ID NO:1 chuyén hoa thanh Ca-formylglyxin
(FGly) & mirc do it nht khoang 50% (vi du, it nhat khoang 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, hodc 100%) va voi lugng khoang 5
picogam/té bao/ngay hodc nhiéu hon (vi dy, nhiéu hon khoang 10, 15, 20, 25, 30, 35,
40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, hoac 100 picogam/té bao/ngay).

Mitc d6 chuyén hoéa FGly theo phan trim

P4 biét cac phuong phép khac nhau va ching c6 thé duoc ap dung dé xac dinh
murc 46 chuyén héa FGly theo phan tram. N6i chung, mirc do chuyén hoa formylglyxin
theo phan trim (%FG) ¢6 thé tinh bang cach ap dung cong thirc sau:

. , _ s6 phan t&r 128 hoat tinh |
#EG (cia DS) =2 phan tir I2S toan phan (hoat tinh + khong hoat tinh)

x 100

Vi du, 50% FG c6 nghia 1a mot nira 128 tai td hop da duoc tinh ché khong ¢6 hoat
tinh enzym va khoéng c6 bét ky hiéu qua diéu tri bénh nao. Cac phuong phap khac nhau
c6 thé duge ap dung @8 tinh %FG. Vi du, cach lap ban dd peptit c6 thé duoc ap dung.
Mot cach vén tat, protein 125 ¢ thd dugc phén cit thanh cc peptit ngin bing cach st
dung proteaza (vi dy, trypsin hodc chymotrypsin). Cac peptit ngin c6 thé dugc tach va
duge xac dinh tinh chét bing cach &p dung phuong phap sdc ky (vi dy, sic ky léng cao
ap) sao cho ban chét va trong luong mdi peptit (cu thé 1a peptit chira vi tri twong Ung
vGi vi tri 59 ctia 12S thanh thuc cia ngudi) co thé duoc x4c dinh, so véi dbi chung (vi
du, protein 12S khong ¢o su chuyén hoa FGly hogc protein 128 c6 su chuyén hoa Fgly &
mitc 100%). Lugng peptit chira FGly (twong Gmg véi sd phan tir 12S hoat tinh) va tong
luong peptit chita ca FGly va Cys (twong Umg voi tdng sb phan tir 12S) ¢6 thé duoc xé4c
dinh va ty & nay phan anh % FG tinh dugc.

Hoat tinh ddc hiéu

Nhu duogc ban luan & trén day, ndéi chung hoat tinh enzym cia I2S bi anh huéng
bdi su cai bién sau dich md cia xystein béo toan (vi du, ¢ axit amin 59) thanh
formylglyxin. Do d6, hoat tinh enzym cua I2S thuong twong quan thuan v&i mac do cai
bién formylglyxin ma 12S c6. Vi du, ché phim chira 12S c6 lugng cai bién formylglyxin
twong d6i cao thuong c6 hoat tinh enzym dic hiéu tuong dbi cao; trong d6 ché pham
chira 12S ¢6 mirc d0 cai bién formylglyxin tuong d6i thap thuong c6 hoat tinh enzym

dic hidu twong dbi thap.
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Nhu ngudi ¢6 hiéu biét trung binh trong linh vyc k¥ thuét nay c6 thé biét, hoat
tinh enzym ctia protein 125 tai td hop tao ra béi cac té bao theo sang ché ¢6 thé do duoc
b%mg nhiéu thir nghiém in vitro va in vivo. Theo mot sb phuong an, hoat tinh enzym
mong mudn, nhu do dugc theo thir nghiém vé hoat tinh giai phong sulfat in vitro bing
cach sir dung heparin disacarit lam co chét, cua protein 128 tai td hop da dugce tao ra it

nhat khoang 20U/mg, 30U/mg, 40U/mg, 50U/mg, 60U/mg, 70U/mg, 80U/mg, 90U/mg,
| hodc 100U/mg. Theo mot s phwong 4n, hoat tinh enzym mong mudn, nhu do dugc
theo thtr nghiém vé hoat tinh giai phong sulfat in vitro bang cach st dung heparin
disacarit 1am co chét, cia protein 12S tai td hop duoc tao ra nam trong khoang tir
20U/mg dén 100U/mg (vi du, nam trong khoang tir 20U/mg dén 90U/mg, khoang
20U/mg dén 80U/mg, ndm trong khoang tir 20U/mg dén 70U/mg, nim trong khoang tir
20U/mg dén 60U/mg, nim trong khoang tir 20U/mg dén 50U/mg, nim trong khoang tir
20U/mg dén 40U/mg, nam trong khoang tir 20U/mg dén 30U/mg, nim trong khoang tir
30U/mg dén 100U/mg, nam trong khoang tir 30U/mg dén 90U/mg, nim trong khoang
tir 30U/mg dén 80U/mg, nim trong khoang tir 30U/mg dén 70U/mg, nim trong khoang
tir 30U/mg dén 60U/mg, ndm trong khoang tir 30U/mg dén 50U/mg, ndm trong khoéng
tir 30U/mg dén 40U/mg, ndm trong khoang tr 40U/mg dén 100U/mg, nim trong
khoang tir 40U/mg dén 90U/mg, nam trong khoang tir 40U/mg dén 80U/mg, nim trong
khoang tr 40U/mg dén 70U/mg, khoang 40U/mg dén 60U/mg, nim trong khoang tir
40U/mg dén 50U/mg). Pidu kién 1am vi du dé thuc hién thir nghiém v& hoat tinh giai
phéng sulfat in vitro bang cach st dung heparin disacarit lam co chét néu dudi day. Noi
chung, thir nghiém nay do kha ning cta 128 khi giai phong cac ion sulfat ra khoéi co
chit c6 ngudn gdc tu nhién, heparin diasacarit. Sulfat giai phong c6 thé dugc dinh
luong bing sic ky ion. Trong mot sb trudong hop, séc ky ion c6 lip bd do d6 dan dién.
Dé lam vi du khong giéi han pham vi clia sdng ché, du tién cac miu dugc trao abi
dung dich dém dén Na axetat 10mm, d6 pH = 6 dé loai bo su uc ché do cac ion
phosphat trong dung dich dém. Sau do, cac mau ndy dugc pha loang dén ndng o
0,075mg/ml bang dung dich dém phan ung (Na axetat 10mM, do pH=4,4) va u trong
thoi gian 2 gio & 37°C véi heparin disacarit theo ty 1€ gifta enzym va co chét 12 0,3pg
125/100pg co chét trong 30ul thé tich phan tng. Sau d6, phan ng nay dugc ngung
bang cach 1am néng cdc miu ¢ 100°C trong 3 phut. Viéc phén tich dwoc thuc hién bing

cach st dung cot phan tich Dionex IonPac AS18 véi cot bao vé IonPac AG18. Phuong
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phap ding dung moi duge ap dung voi 30mM kali hydroxit v6i toe @6 1,0ml/phut trong
thoi gian 15 phut. Lugng sulfat giai phong ra khoi mau I2S duge tinh tir phan tich héi
quy tuyén tinh cua chit chuén sulfat trong khoang tir 1,7nmol dén 16,0nmol. Tri sb
thdng bao dugc biéu thi theo don vi trén mg protein, trong d6 1 don vi dugc xac dinh 1a
1pmol sulfat gidi phong trong mdi gid va ndng do protein duoc xac dinh theo phép do
A280.

Theo mdt sé phuong 4n, hoat tinh enzym ctia protein 128 tai t5 hop tao ra béi cac
té bao theo sang ché con co thé dugc xac dinh bang cich &p dung cac phuong phép
khac nhau da biét trong linh vuc k§ thuét nay, vi du, thir nghiém 4-MUF @& do murc @0
thity phan 4-metylumbeliferyl-sulfat thanh sulfat va 4-metylumbeliferon huynh quang
tu nhién (4-MUF). Theo mot s6 phwong 4n, hoat tinh enzym mong mudn, nhu do duge
theo thir nghiém 4-MUF in vitro, cua protein 128 tai tb hop dd duge tao ra it nhét 1a
khoang 2U/mg, 4U/mg, 6U/mg, 8U/mg, 10U/mg, 12U/mg, 14U/mg, 16U/mg, 18U/mg,
hodc 20U/mg. Theo mot s6 phuong 4n, hoat tinh enzym mong mudn, nhu do duge theo
thir nghiém 4-MUF in vitro, cua protein 12S tai td hop dd duge tao ra nam trong khoang
tir 0U/mg dén 50U/mg (vi du, nam trong khoang tir 0U/mg dén 40U/mg, nim trong
khoang tir 0U/mg dén 30U/mg, nam trong khoang tir 0U/mg dén 20U/mg, nim trong
khoang tr 0OU/mg dén 10U/mg, nam trong khoang tir 2U/mg dén 50U/mg, nim trong
khoang tr 2U/mg dén 40U/mg, nam trong khoang tir 2U/mg dén 30U/mg, nim trong
khoang tir 2U/mg dén 20U/mg, nam trong khoang tr 2U/mg dén 10U/mg, nim trong
khoang tr 4U/mg dén 50U/mg, nam trong khoang tir 4U/mg dén 40U/mg, nim trong
khoang tr 4U/mg dén 30U/mg, nam trong khoang tir 4U/mg dén 20U/mg, ndm trong
khoang tir 4U/mg dén 10U/mg, nam trong khoang tir 6U/mg dén 50U/mg, ndm trong
khoang tr 6U/mg dén 40U/mg, nam trong khoang tir 6U/mg dén 30U/mg, nim trong
khoang tir 6U/mg dén 20U/mg, ndim trong khoang tir 6U/mg dén 10U/mg). Piéu kién
lam vi du dé thuc hién thir nghiém 4-MUF in vitro dugc néu dudi day. Noi chung, thir
nghiém 4-MUF do kha nang ctia protein 12S trong viéc thily phan 4-metylumbeliferyl-
sulfat (4-MUF-SO,) thanh sulfat va 4-metylumbeliferon (4-MUF) huynh quang tu
nhién. Mot phén nghin don vi hoat tinh dwgc xac dinh la luong enzym can thiét dé
chuyén héa mot nanomol 4-MUF-SO4 thanh 4-MUF trong thoi gian mot phut & 37°C.
N6i chung, don vi huynh quang trung binh (MFU) da dugc tao ra b6i cac mau thi
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nghiém I12S véi hoat tinh da biét c6 thé dugc dung dé tao ra duong cong chuén, ma ¢
thé dugc dung dé tinh hoat tinh enzym cta mau dang quan tim.

MGéi truwong va diéu kign nudi cdy té bao

Céc mdi trudong va didu kién nudi cdy té bao khac nhau c6 thé dugc ding dé tao ra
protein 12S tai td hop bang cach sir dung cic té bao khac nhau dugc xtt Iy theo séng
ché. Vi du, protein 128 tai t6 hop c6 thé dugc tao ra trong mdi trudng chira huyét thanh
hodc moi truong khdng chtra huyét thanh. Theo mot s6 phuong 4n, protein 12S tai tb
hop dugc tao ra trong moi truong khong chira huyét thanh. Theo mot s6 phuong 4n,
protein 12S tai td hop duoc tao ra & moi trudng khong co ngudn gbc dong vat, tic 1a
moi truong khong c6 thanh phin c6 ngudn gdc dong vat. Theo mdt sd phuong an,
protein I2S tai td hop duoc tao ra trong mdi trudng hoa hoc xdc dinh. Thudt nglt “moi
truong dinh dudng hoa hoc xac dinh” duge dung trong ban mo ta nay dé chi méi trudong
ma hau nhu toan bd céc thanh phén héa hoc 1a d3 biét. Theo mot sb phuong 4n, moi
truong dinh dudng hoa hoc xac dinh khong chira cac thanh phén c6 'nguén gbc dong vat
nhu huyét thanh, céc protein c6 ngudn goc tir huyét thanh (vi dy, albumin hogc fetuin),
va céc thanh phan khac. Trong mot sb truong hop, mdi truong hoa hoc xac dinh chira
mdt hodc nhiéu protein (vi du, cac yéu t6 sinh trudng protein hodc cac xytokin.) Trong
mot ) truong hop, moi trudng dinh dudng hoéa hoc xéc dinh chira mot hodc nhiéu san
pham thay phan protein. Trong trudng hop khac, moi truong dinh dudng hoa hoc xac
dinh 1 moi truong khong chira protein, tirc 1a mdi truong khdng chira huyét thanh ma
khong chtra cac protein, san phdm thiy phan hodc cac thanh phan c6 thanh phén chua
biét.

Theo mdt s6 phwong an, moi trudng héa hoc xéac dinh cb thé dugc bd sung mot
hodc nhidu thanh ph?m co nguﬁ‘)n géc dong vat. Cac thanh phﬁn co ngué)n géc dong vat
nay bao gdm, nhung khong chi gi6i han &, huyét thanh bao thai bg, huyét thanh ngua,
huyét thanh dé, huyét thanh lira, huyét thanh ngudi, va cac protein ¢ ngudn gbc tir
huyét thanh nhu albumin (vi dy, albumin huyét thanh bd hozc albumin huyét thanh
nguoi).

Céc diéu kién moi truong nudi ciy té€ bao khic nhau cé thé duoc dung dé tao ra
céac protein 128 tai t6 hop & quy md 16n bao gdm, nhung khong chi gii han &, viéc nubi
chy trong chai quay, nudi cdy mé trong thiing phan ng sinh hoc va nudi cdy mé c6 cho

an trong thung phan tng sinh hoc. Theo mdt sd phuong 4n, protein 128 tai td hop dugc
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tao ra bang cac té bao dugc nudi cdy trong huyén phii. Theo mot sb phuong an, protein
I2S tai td hop dugc tao ra bdi cac t€ bao bam.

MBoi trudng té bao va didu kién nudi cdy lam vi du dugc boc 16 trong phan vi du.
Céc phuong phdp va cac thanh phin 1am vi du bd sung dé tao ra protein 128 t4i t6 hop
duoc boc 16 trong don tam thoi yéu cau cap patent M§ c6 tén “Phuong phdp va ché
phdm tao ra Iduronat-2-sulfataza tdi té hop” duge ndp cung ngay vdi don nay, ma toan
bd ndi dung ctia don d6 dugc dua vao day bing cach vién dan.

Tinh ché protein 12S da dwgc biéu hién

Céc phuong phap khéc nhau c6 thé dugce dung dé tinh ché hoic phén 14p protein
I2S da duogc tao ra theo cdc phuong phap khac nhau dugc bdc 16 trong ban mo ta nay.
Theo mdt sb phuong an, protein I12S da dugc bidu hién duoc tiét vao méi truong va do
d6 cac té bao va chit rin khac c6 thé duoc tach loai, vi du, béng cach ly tdm hoéc loc, &
budc thir nhét trong quy trinh tinh ché. Theo céch khac, hoic ngoai ra, protein I2S biéu
hién dugc lién két v6i bé mit cia té bao chi. Theo phuong 4n nay, cac té bao cha bidu
hién polypeptit hodc protein dwgc phan giai dé tinh ché. Viéc phan giai t& bao chi cta
dong vat c6 vi c6 thé dugc thuc hién béng cach bat ky ma nguoi ¢6 hiéu biét trung binh
trong linh vuc k¥ thuat nay da biét, bao gdm viéc pha v theo cach thire vt 1y bang hat
thiy tinh va tiép xtc véi diéu kién do pH cao.

Protein 128 c6 thé dugce phan 1ap va tinh ché bing céc phwong phap chuin bao
gff)m, nhung khong chi gi6i han &, séic ky (vi du, trao dbi ion, 4i luc, loai trir theo kich
thudre, va sic ky ding hydroxyapatit), loc gel, ly tim, hodc do hoa tan phan hoa, 1am két
tiia bang etanol hogc bang ky thuat bat ky s&n c6 dé tinh ché cac protein (vi du, xem tai
liéu: Scopes, Protein Purification Principles and Practice 2nd Edition, Springer-
Verlag, New York, 1987; Higgins, S. J. and Hames, B. D. (eds.), Protein Expression: A
Practical Approach, Oxford Univ Press, 1999; va Deutscher, M. P., Simon, M. 1.,
Abelson, J. N. (eds.), Guide to Protein Purification: Methods in Enzymology (Methods
in Enzymology Series, Vol 182), Academic Press, 1997, tit cac cdc tai liéu nay duoc
dwa vao ddy bang cdch vién dan). Cu thé 1, dbi v6i sic ky 4i luc midn dich, protein c6
thé duge phéan 1dp béng cach lién két véi cot i luc chira cac khang thé chéng lai protein
nay va duge ¢d dinh vao mot gid do tinh. Theo cach khac, cac déng vi danh du ai luc
nhu trinh tu vé cta virut cim, poly-histidin, hoic glutathion-S-transferaza c6 thé duoc

gin vao protein biang cac k¥ thuit tai td hop tiéu chudn dé cho phép dé tinh ché bing
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cach chuyén qua cot ai lyc thich hop. Céac chét uc ché proteaza nhw phenyl metyl
sulfonyl florua (PMSF), leupeptin, pepstatin hodc aprotinin ¢ thé duoc bd sung vao tai
giai doan bAt ky ho#ic tit ci cic giai doan dé lam giam hodc loai trir sy thoai bién
polypeptit hogc protein trong quy trinh tinh ché. Cac chit wc ché proteaza 1a dic biét
can thiét khi céc t& bao phai dugc phan giai dé phan lap va tinh ché polypeptit hodc
protein biéu hién.

Céc phwong phép tinh ché 1am vi du duge bdc 16 trong phin vi du thuc hién dudi
day. Cac phuong phap tinh ché khac dugc bdc 16 trong don tam thoi yéu ciu cip patent
M c6 tén “Tinh ché protein I2S tdi t6 hop” dugc ndp ciing ngdy véi don sang ché nay,
ma toan b ndi dung ctia don dé duoc dua vio ddy bing cach vién dan.

Dugc phim va siv dung

Protein I2S tai td hop da duogc tinh ché c6 thé duoc cho bénh nhan méc hoi ching
Hunter dung theo cdc phwong phap da biét. Vi du, protein I2S tai té hop da duoc tinh
ché ¢6 thé duoc phan phdi qua dudng tinh mach, dudi da, trong bip, ngoai dudng tiéu
hoa, qua da, hodc qua niém mac (vi du, qua duong miéng hoic qua dudng miii).

Theo mdt s phuong éan, 128 tai td hop hodc dugc phém chita n6 dugc cho dbi
tugng dung qua dudng tinh mach. |

Theo mét sd phwong an, 12S tai té.hqp hodc duoc phdm chira n6 duge cho ddi
tugng dung qua duong ndi tiy mac. Cac thuat ngit “dung qua dudng ndi tiy mac” hoic
“tiém vao ndi tiy mac” dugc ding trong ban md ta nay dé chi viéc tiém vao bng tuy
song (khoang ndi tiy mac xung quanh tay sbéng). Cac k§ thuat khac nhau c6 thé dugc
sir dung bao gdm, nhung khong chi giéi han &, viéc tiém vao ndo thit bén thong qua
viéc khoan 18 hoic choc bé ndo hodc thét lung hodc vi tri twong tw. Theo mot sb phuong
an, cac thut ngt “dung qua dudng ndi tily mac” hodc “phan phdi ndi tiy mac” theo
sang ché dugc dung dé chi viéc str dung hoac phan phéi IT qua khu vuc hodc ving thit
lung, tirc 1a viée sit dung hodc phan phdi IT vao ving thit lung. Céc thuat ngit “vung
thit lung” hodc “khu vuc thét lung” duge dung trong ban mo ta nay dé chi ving giita
dbt séng that lung (lung dudi) thir ba va thir tir va, rong hon 13, ving L2-S1 cta cdt
sdng.

Theo mot sb phuong an, I2S tai tb hop hodc dugc phém chtra n6 dugc cho dbi
twong ding dudi da (tc 12 bén dudi da). Nhim muc dich d6, dugc phdm nay c6 thé

duoc tiém bang cach st dung bom tiém. Tuy nhién, c6 sin cdc dung cu khéac dé st dung
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ché phdm nhu dung cu dung dé tiém (vi dy, dung cu Inject-ease™ va GenjectTM); but
tiém (nhu GenPen™); dung cu khong dung kim (vi du, MediJector™ va BioJector'™);
va hé phan phdi qua da dang miéng dan.

Theo mdt sb phuong 4n, cach ding qua dudng ndi tiy mac ¢ thé duoce ap dung
cling v6i cac duong ding khac (vi du, qua duong tinh mach, dudi da, trong bip, ngoai
duong tiéu hoa, qua da, hodc qua ni€ém mac (vi du, qua dudong mié€ng hodc qua duong
miii)).

Sang ché bao gbém viée st dung don 1& cling nhu viée st dung nhidu 1an 12 tai td
hop hodc dugce phém chtta n6 véi lugng hitu hiéu dé diéu tri bénh dugc boc 10 trong ban
md ta nay. 128 tai t5 hop hodc duge phdm chira n6 6 thé dugc ding véi thoi gian ngit
quing thong thudng, tity theo ban chit, mirc d6 nghiém trong va mirc do cla tinh trang
bénh ctia ddi twong (vi du, bénh tich liiy & thé tidu bao). Theo mot sb phwong 4n, lwong
hitu hiéu dé didu tri bénh cita 128 t4i td hop hodc duge pham chira n6 ¢6 thé duge dung
mdt cach dinh ky véi thoi gian ngit quang thong thuong (vi du, mdi nam mot 14n, sau
thang mot 14n, nam thang mat lan, ba thang mot 14n, d6i thdng mot 1an (hai thang mot
1an), hing thang (mbi thang mot 14n), doi tudn mot 1an (hai tudn mot 14n), hing tuln,
hing ngay hoic lién tuc).

128 ti td hop hodc duge phdm chira né c6 thé dugc bao ché véi chit mang chip
nhan dugc vé& mit sinh 1y hodc ta dugc dé bao ché duoc phém. Chét mang va tac nhan
diéu tri bénh c6 thé 1a v6 trung. Duoc pham nay cin phi hop vé6i dudong dung.

Céc chat mang dugc dung thich hop bao gdm, nhung khong chi gi6i han &, nuéc,
dung dich mudi (vi dy, NaCl), nuéc mudi, nude mudi duge dém, ruou, glyxerol, etanol,
gdm arabic, dau thuc vat, rugu benzylic, cac polyetylen glycol, gelatin, hydrat cacbon
nhu lactoza, amyloza hodc tinh bdt, dudng nhu manitol, sucroza, hodc cac chét khac,
dextroza, magie stearat, bot talc, axit silixic, parafin nhdt, diu thom, este cua axit béo,
hydroxymetylxenluloza, polyvinyl pyrolidon, v.v., cling nhu hdn hop ctia ching. Dugc
phém, néu mudn, c6 thé duoc dugce tron véi cac tac nhan phu tro (vi duy, chét 1am tron,
chét bao quan, chét 1am 6n dinh, tac nhan thim w6t, chit nhii hoa, mudi dé anh huéng
dén ap sudt thAm thu, dung dich dém, chét tao mau, diéu vi va/hoic huong liéu va céac
chét twong tr) ma khéng phan tmg ¢6 hai v6i cac hoat chit hodc can thiép vao hoat tinh
ctia chiing. Theo mot sb phuong an, chit mang hoa tan trong nuéc thich hop ddi voi

viéc stt dung qua dudng tinh mach dugc st dung.
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Dugc phdm hoic thude, néu mudn, con c6 thé chira lugng khong dang ké tac nhan
thAm w6t hodc tac nhan nhii hoa, hodc cac chat dém do pH. Duoc phém nay c6 thé 1a
dung dich 18ng, hdn dich, nhii tuong, vién nén, vién tron, vién nang, dugc phém giai
phéng kéo dai, hoic bdt. Duge phim nay ciing ¢6 thé dugc bao ché & dang thube dit
hau mén, ciing véi cac chit két dinh va cac chit mang thong thudng nhu triglyxerit.
Duogc pham ding qua dudng miéng c6 thé chira cic chit mang chuén nhu manitol,
lactoza, tinh bdt, magie stearat, polyvinyl pyrolidon, natri sacarin, xenluloza, magie
cacbonat loai dung cho duogc phém, V.V.

Dugc pham hodc thube c6 thé dugce bao ché theo cac quy trinh thong thuong thanh
dugc phdm duoc l1am thich ng dé sir dung cho ngudi. Vi du, theo mot sb phuong én,
dugc phim dé dung qua dudong tinh mach thuong 1a dung dich trong nuéc dém ding
treong vo khuin. Néu can, dugc phim nay c6 thé con chira tic nhén hoa tan va chét gy
té tai chd dé giam dau & vi tri tiém. N6i chung, cac thanh phan dugc cung cp riéng 18
hodc dugc tron cling nhau & dang liéu don vi, vi du, & dang bot déng kho hoic thé dic
khong chira nuéc trong vét chira bit kin nhu dng hodc géi nhé c6 chi rd lwong hoat chit.
Néu dugc phim nay cin dwoc ding bang céach truyén, n6 c6 thé dugc phan phdi bing
chai truyén chra nude, nuée mudi hodc dextroza/nude loai dung cho dugc phim vo
khuan. Néu duge phim nay duoc ding bing cach tiém, 6ng nuéc vo khuin ding dé
tiém hodc nudc mudi c6 thé duoc bd sung sao cho céac thanh phén ¢ thé dugc tron
trudce khi dung.

Thuat ngit “lugng hitu hiéu dé diéu tri bénh” duoc dung trong ban mo ta nay dugc
xac dinh rong rai trén co so tong luong cac tac nhan didu tri bénh chua trong cac dugc
phém theo sang ché. Noi chung, luong hitu hiéu dé didu tri bénh 1a da dé dat duoc loi
ich c6 ¥ nghia déi véi ddi tugng (vi du, diéu tri bénh, didu bién, chita tri, phong bénh
va/hodc 1am thuyén giam bénh hodc tinh trang bénh Iy tidm 4n). Vi du, lwvong hitu hiéu
dé didu trj bénh c6 thé 1a lugng di dé dat dwgc tac dung didu tri va/hodc phong bénh
mong mudn, nhu luong du dé didu bién cac thu thé enzym thé tiéu bao hoic hoat tinh
ctia ching dé qua d6, diéu tri bénh tich lily & thé tiéu bao hodc cac triéu chimg cua
chung (vi dy, gidm hoic loai bé su c6 mit hoic ty 16 méc “thé van” hodc tao khong bao
té bao sau khi cho déi tuong ding dugc phdm theo sang ché). Néi chung, lwong tc
nhan diéu tri bénh (vi du, enzym tai t hop trong thé tiéu bao) dugc cho dbi twong co

nhu cau di€u tri dung s& phu thudc vao cac dic tinh ctia ddi twong nay. Céc dic tinh do

-46-



35961

bao gbm tinh trang bénh, mirc d6 ning cia bénh, tinh trang strc khoe chung, lira tudi,
gi6i tinh va thé trong cua ddi twong nay. Nguoi co hiéu biét trung binh trong linh vuc
k¥ thuat nay c6 thé d& dang xéc dinh cac lidu lugng thich hop tity theo cic yéu tb nay va
cac yéu t6 lién quan khac. Ngoai ra, ca hai thir nghiém khach quan va cht quan cé thé
thy v duoc dung dé x4c dinh khoang lidu lugng tdi uu.

Luong hiru hiéu dé didu tri bénh thuong duoc dung trong phéc d6 lidu c6 thé bao
gdm nhiéu liéu don vi. Pdi véi protein didu tri bénh cu thé bat ky, luong hitu hiéu dé
didu tri bénh (va/hodc lidu don vi thich hop trong phac dd liéu hitu hiéu) c6 thé thay
dbi, vi dy, tiy theo duong ding, theo su két hop véi cac duoc phdm khéac. Ngoai ra,
lwong hiru hidu dic hiéu @& didu tri bénh (va/hodc lidu don vi) ddi v6i mdi bénh nhan cu
thé c6 thé phu thudc vao nhiéu loai yéu t6 bao g(‘A)m rdi loan can duge didu tri va mirc do
nang cua rdi loan; hoat tinh cua duge chit dic hidu dugc st dung; dugc phém cu thé
dugc st dung; lra tudi, thé trong, tinh trang stuc khde chung, gidi tinh va ché do dinh
dudng cta bénh nhan; thoi gian dung, duong dung, va/hoic tbe d6 bai tiét hodc chuyén
hoa cta protein dung hop dic hiéu dugc sir dung; khoang thoi gian kéo dai didu tri; va
céc yéu t6 tuong tu da biét trong linh vuc y té.

Céc duoc phdm va cac phuong phép st dung 1am vi du khac dugce bdc 1§ trong
cong bd don PCT s6 WO2011/163649 c6 tén “Phwong phdp va dwoc phim dé phdn
phéi Iduronat-2-sulfataza vao hé than kinh trung wong (CNS)”; va don tam thoi yéu cau
cAp patent M§ sb 61/618,638 ¢6 tén “Sir dung iduronat 2 sulfataza dwdi da” ndp ngay
30 thang 3 ndm 2012, ma toan bd ndi dung clia ca hai don nay dugc dua vao day bang
cach vién dan.

Cén phai hidu thém nira ring dbi véi dbi twong cu thé bit ky, cac ché do lidu
lugng cu thé can dugc diéu chinh sau mét khoang thoi gian theo nhu cAu cla ca thé do
va dénh gid chuyén mén cia ngudi ding hodc giam sat viéc ding liéu phap diéu tri
bénh bang enzym thay thé va khoang liéu lwong néu trong ban md ta nay chi nhim muc
dich minh hoa va khong nhim dé gi6i han pham vi hodc thuc tién cia séng ché dugc
yéu cau bao ho.

Vi du thwe hién siang ché ’

Vidu 1. Tao ra dong té bao duoc toi vu hoa cling bidu hién 12S va FGE t4i tb hop

Vi du nay minh hoa dong t& bao dugc t6i wu héa ciing biéu hién 128 va FGE téi to

hop 1am vi du ma c6 thé duoc ding dé tao ra protein 128 tai td hop. Ngudi c6 hidu biét
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trung binh trong linh vuc k¥ thuat nay s& biét rd ring c6 sin nhiéu phuong phép, vét
truyén biéu hién va k§ thuat tach dong khac.

Dang thanh thuc tiéu biéu cia iduronat-2-sulfataza enzym (I2S) cta ngudi 1a
glycoprotein c6 525 axit amin da duoc xir 1y chuyén biét va cai bién sau dich ma dé
hoat héa enzym, nhu glycosyl héa va chuyén hoa xystein thanh forﬁlylglyxin (Hinh 1).
O té bao clia dong vat c6 vii, gbc xystein bao toan bén trong enzym 128 (tirc 12 & axit
amin 59) dugc chuyén héa thanh formylglyxin bing enzym sinh ra formylglyxin (FGE).
Budc chuyén hoa xystein thanh formylglyxin & vi tri hoat tinh cta enzym 128 14 budc
quan trong dé tao ra enzym sulfataza & dang hoat tinh ciia ngudi. Muc dich cua thir
nghiém nay 1a xtr Iy dong té bao dwogc t6i wu hoa cing biéu hién 12S va FGE cta ngudi
dé tao ra 12 tai td hop hoat tinh.

Hinh 2 minh hoa nhiéu thiét ké cAu trac 1am vi du dé déng biéu hién 128 va FGE.
Vi dy, don vi biéu hién cta 128 va FGE c6 thé ndm trén céc vat truyén riéng bi€t va cac
vét truyén riéng biét nay c6 thé dugc ddng chuyén nhim hoic dwoc chuyén nhiém
riéng 1& (Hinh 2A). Theo cach khéc, don vi biéu hién ctia I2S va FGE c6 thé ndm trén
cling vét truyén (Hinh 2B). Trong mét ciu tric, I12S va FGE ¢6 thé nim trén cung vat
truyén nhung dudi sy kiém soét cia cac gen khoi dau riéng biét, con dugc goi l1a xistron
riéng biét (Hinh 2B(1)). Theo céch khéc, I2S va FGE c6 thé duogc thiét ké ¢ dang
xistron lién két phién ma, tirc 12 I2S va FGE duoc thiét ké & dang mdt khung doc mo
dudi su kiém soat cia cing gen khéi dau (Hinh 2B(2)). No6i chung, vi tri di vao bén
trong ribosom (IRES) duoc thiét ké dé cho phép khoi ddu dich ma doc 1ap v6i doan
chdn ciia ARN thong tin (Hinh 2B(2)).

Dong té bao cua ngudi duge xir Iy dé cting biéu hién protein I2S ciia ngudi véi
trinh ty axit amin néu trong SEQ ID NO:2 va enzym sinh ra forniylglyxin (FGE) cta
ngudi voi trinh ty axit amin néu trong SEQ ID NO:6.

SEQ ID NO: 2

> Tién chét iduronat 2-sulfataza c6 chiéu dai day du
MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLLIIVDDLRPSLGCYGDKL
VRSPNIDQLASHSLLFQNAFAQQAVCAPSRVSFLTGRRPDTTRLYDFNSYWRVHAGNF
STIPQYFKENGYVTMSVGKVFHPGISSNHTDDSPYSWSFPPYHPSSEKYENTKTCRGPD

GELHANLLCPVDVLDVPEGTLPDKQSTEQAIQLLEKMKTSASPFFLAVGYHKPHIPFRY
PKEFQKLYPLENITLAPDPEVPDGLPPVAYNPWMDIRQREDVQALNISVPYGPIPVDFQ
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RKIRQSYFASVSYLDTQVGRLLSALDDLQLANSTIIAFTSDHGWALGEHGEWAKYSNF
DVATHVPLIFYVPGRTASLPEAGEKLFPYLDPFDSASQLMEPGRQSMDLVELVSLFPTL
AGLAGLQVPPRCPVPSFHVELCREGKNLLKHFRFRDLEEDPYLPGNPRELIAYSQYPRP
SDIPQWNSDKPSLKDIKIMGYSIRTIDYRYTVWVGFNPDEFLANFSDIHAGELYFVDSD
PLQDHNMYNDSQGGDLFQLLMP
SEQ ID NO:6

Tién chit FGE c6 chiéu dai ddy du ctia nguoi:
MAAPALGLVCGRCPELGLVLLLLLLSLLCGAAGSQEAGTGAGAGSLAGSCGCGTPQR
PGAHGSSAAAHRYSREANAPGPVPGERQLAHSKMVPIPAGVFTMGTDDPQIKQDGEA
PARRVTIDAFYMDAYEVSNTEFEKFVNSTGYLTEAEKFGDSFVFEGMLSEQVKTNIQQ
AVAAAPWWLPVKGANWRHPEGPDSTILHRPDHPVLHVSWNDAVAYCTWAGKRLPT
EAEWEYSCRGGLHNRLFPWGNKLQPKGQHYANIWQGEFPVINTGEDGFQGTAPVDA
FPPNGYGLYNIVGNAWEWTSDWWTVHHSVEETLNPKGPPSGKDRVKKGGSYMCHRS
YCYRYRCAARSQNTPDSSASNLGFRCAADRLPTMD

Pé tao ra dong té bao biéu hién 128, cac t& bao d3 duoc chuyén nhiém theo cach
6n dinh véi trinh ty axit nucleic da duoc tdi vu héa bing codon (SEQ ID NO. 7) ghi ma
protein I2S véi trinh tu axit amin néu trong SEQ ID NO:2 va trinh ty axit nucleic (SEQ
ID NO. 8) ghi ma enzym FGE ctia nguoi néu trong SEQ ID NO. 6.
SEQ ID NO: 7

> iduronat 2-sulfataza (IDS) da duogc t8i wu hoa bﬁng codon cua ngudi hién dai,
bién thé phién ma 1, ARN théng tin
ATGCCCCCGCCCCGCACCGGCCGCGGCCTGCTGTGGCTGGGCCTGGTGCTGAGCA
GCGTGTGCGTGGCCCTGGGCAGCGAGACCCAGGCCAACAGCACCACCGACGCCCT
GAACGTGCTGCTGATCATCGTGGACGACCTGCGCCCCAGCCTGGGCTGCTACGGC
GACAAGCTGGTGCGCAGCCCCAACATCGACCAGCTGGCCAGCCACAGCCTGCTGT
TCCAGAACGCCTTCGCCCAGCAGGCCGTGTGCGCCCCCAGCCGCGTGAGCTTCCTG
ACCGGCCGCCGCCCCGACACCACCCGCCTGTACGACTTCAACAGCTACTGGCGCGT
GCACGCCGGCAACTTCAGCACCATCCCCCAGTACTTCAAGGAGAACGGCTACGTG
ACCATGAGCGTGGGCAAGGTGTTCCACCCCGGCATCAGCAGCAACCACACCGACG
ACAGCCCCTACAGCTGGAGCTTCCCCCCCTACCACCCCAGCAGCGAGAAGTACGA
GAACACCAAGACCTGCCGCGGCCCCGACGGCGAGCTGCACGCCAACCTGCTGTGC
CCCGTGGACGTGCTGGACGTGCCCGAGGGCACCCTGCCCGACAAGCAGAGCACCG
AGCAGGCCATCCAGCTGCTGGAGAAGATGAAGACCAGCGCCAGCCCCTTCTTCCT
GGCCGTGGGCTACCACAAGCCCCACATCCCCTTCCGCTACCCCAAGGAGTTCCAGA
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AGCTGTACCCCCTGGAGAACATCACCCTGGCCCCCGACCCCGAGGTGCCCGACGG
CCTGCCCCCCGTGGCCTACAACCCCTGGATGGACATCCGCCAGCGCGAGGACGTG
CAGGCCCTGAACATCAGCGTGCCCTACGGCCCCATCCCCGTGGACTTCCAGCGCAA
GATCCGCCAGAGCTACTTCGCCAGCGTGAGCTACCTGGACACCCAGGTGGGCCGC
CTGCTGAGCGCCCTGGACGACCTGCAGCTGGCCAACAGCACCATCATCGCCTTCAC
CAGCGACCACGGCTGGGCCCTGGGCGAGCACGGCGAGTGGGCCAAGTACAGCAA
CTTCGACGTGGCCACCCACGTGCCCCTGATCTTCTACGTGCCCGGCCGCACCGCCA
GCCTGCCCGAGGCCGGCGAGAAGCTGTTCCCCTACCTGGACCCCTTCGACAGCGCC
AGCCAGCTGATGGAGCCCGGCCGCCAGAGCATGGACCTGGTGGAGCTGGTGAGCC
TGTTCCCCACCCTGGCCGGCCTGGCCGGCCTGCAGGTGCCCCCCCGCTGCCCCGTG
CCCAGCTTCCACGTGGAGCTGTGCCGCGAGGGCAAGAACCTGCTGAAGCACTTCC
GCTTCCGCGACCTGGAGGAGGACCCCTACCTGCCCGGCAACCCCCGCGAGCTGAT
CGCCTACAGCCAGTACCCCCGCCCCAGCGACATCCCCCAGTGGAACAGCGACAAG
CCCAGCCTGAAGGACATCAAGATCATGGGCTACAGCATCCGCACCATCGACTACC
GCTACACCGTGTGGGTGGGCTTCAACCCCGACGAGTTCCTGGCCAACTTCAGCGAC
ATCCACGCCGGCGAGCTGTACTTCGTGGACAGCGACCCCCTGCAGGACCACAACA
TGTACAACGACAGCCAGGGCGGCGACCTGTTCCAGCTGCTGATGCCCTAG
SEQ ID NO: 8

> Tién chat enzym sinh ra formylglyxin (FGE) ¢6 chiéu dai ddy da cta ngudi hién
dai, ARN thong tin
ATGGCTGCGCCCGCACTAGGGCTGGTGTGTGGACGTTGCCCTGAGCTGGGTCTCGT
CCTCTTGCTGCTGCTGCTCTCGCTGCTGTGTGGAGCGGCAGGGAGCCAGGAGGCCG
GGACCGGTGCGGGCGCGGGGTCCCTTGCGGGTTCTTGCGGCTGCGGCACGCCCCA
GCGGCCTGGCGCCCATGGCAGTTCGGCAGCCGCTCACCGATACTCGCGGGAGGCT
AACGCTCCGGGCCCCGTACCCGGAGAGCGGCAACTCGCGCACTCAAAGATGGTCC
CCATCCCTGCTGGAGTATTTACAATGGGCACAGATGATCCTCAGATAAAGCAGGA
TGGGGAAGCACCTGCGAGGAGAGTTACTATTGATGCCTTTTACATGGATGCCTATG
AAGTCAGTAATACTGAATTTGAGAAGTTTGTGAACTCAACTGGCTATTTGACAGAG
GCTGAGAAGTTTGGCGACTCCTTTGTCTTTGAAGGCATGTTGAGTGAGCAAGTGAA
GACCAATATTCAACAGGCAGTTGCAGCTGCTCCCTGGTGGTTACCTGTGAAAGGCG
CTAACTGGAGACACCCAGAAGGGCCTGACTCTACTATTCTGCACAGGCCGGATCA
TCCAGTTCTCCATGTGTCCTGGAATGATGCGGTTGCCTACTGCACTTGGGCAGGGA
AGCGGCTGCCCACGGAAGCTGAGTGGGAATACAGCTGTCGAGGAGGCCTGCATAA
TAGACTTTTCCCCTGGGGCAACAAACTGCAGCCCAAAGGCCAGCATTATGCCAAC

-50-



35961

ATTTGGCAGGGCGAGTTTCCGGTGACCAACACTGGTGAGGATGGCTTCCAAGGAA
CTGCGCCTGTTGATGCCTTCCCTCCCAATGGTTATGGCTTATACAACATAGTGGGG
AACGCATGGGAATGGACTTCAGACTGGTGGACTGTTCATCATTCTGTTGAAGAAAC
GCTTAACCCAAAAGGTCCCCCTTCTGGGAAAGACCGAGTGAAGAAAGGTGGATCC
TACATGTGCCATAGGTCTTATTGTTACAGGTATCGCTGTGCTGCTCGGAGCCAGAA
CACACCTGATAGCTCTGCTTCGAATCTGGGATTCCGCTGTGCAGCCGACCGCCTGC
CCACCATGGACTGA

Ca trinh tu axit nucleic ghi ma I2S 14n FGE dugc kiém soat boi gen khoi déu
CMV ctia nguoi. Su dich md ARN thong tin 12S din dén sy tdng hop protein 128 ¢6
chiéu dai diy dii gdm 550 axit amin (SEQ ID NO:2), ma bao gdm trinh ty peptit din
truyén tin hiéu gdm 25 axit amin. Peptit din truyén tin hidu dugc loai b va enzym hoa
tan dugc tiét ra tir t& bao.

Trinh ty ghi md neomyxin phosphotransferaza (neo) ctia vi khudn va/hoic gen
Blastixidin S Deaminaza (BSD) d4 dugc dung dé cho phép chon loc cac té bao chuyén
nhiém bing cach 1an lugt sir dung chit trong tu neomyxin G418 va/hodc blastixidin.
Ngoai ra, gen dihydrofolat reductaza (DHFR) ctia chudt nhit da dwoc st dung trén vt
truyén ghi ma 128 va/hosic FGE d& cho phép phan 14p cac dong té bao chira s lugng
ban sao gia tdng clia cac trinh tu ghi ma I2S va/hodc FGE béng cach chon lgc
metotrexat (MTX).

Té bao tao ra I2S da duoc phan 1ap va duoc chon loc duge chit thich hop dé phan
1ap céc té bao c¢6 s ban sao gia tdng cuia gen 128 va/hoic FGE dd duoc chuyén nhim.
Viéc dinh lugng I2S duge thuc hién bing ELISA.

Quén thé té bao ciing duge chon loc ting budc trong metotrexat (MTX) dé phan
1ap c4c té bao c6 hiéu sudt I2S gia ting. Hiéu sudt 12S duoc theo dai trong khi chon Igc
trong MTX bang ELISA.

Sau vai vong nhan giéng, sau do6, vai dong té bao tao ra 128 da duge tao huyén
phu trong moi truong khong chira huyét thanh théng qua viéc giam ting budc tu
DMEM chira 10% huyét thanh bé sang méi truong xéac dinh héa hoc khong chira huyét
thanh. Vai quan thé dong té bao c4 thé dugc thiét 1ap thong qua viéc tach dong pha
lodng han ché. Céac khuén lac duoc sang loc béng thtr nghiém hoat tinh enzym 12S va
ELISA. Hai dong té bao 6n dinh 2D va 4D thé hién phin trim sdng st cao va mirc do
biéu hién 12S manh va duoc chon dé phat trién tiép.

Vi du 2. Dénh gia dong té bao 6n dinh cting biéu hién 128 va FGE
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Céac thir nghiém khéc duoc thuc hién dé x4c dinh dic diém cia hai dong té bao 2D
va 4D cung biéu hién I12S va FGE.

Hoat tinh ddc hiéu

Hoat tinh dic hiéu thr nhét ctia enzym 12S dwgc danh gid. Enzym I2S dugc tao ra
tr cac dong té bao 2D va 4D duoc phén tich vé hoat tinh dic hiéu béng cach &p dung
thtr nghi€ém 4-MUF trén co s& huynh quang. Mot cach vén tit, thr nghiém nay do muc
o thily phén cta co chat 128 1a 4-metylumbeliferyl-sulfat (4-MUF-SO,). Khi phan cét
co chit 4-MUF-SO, bing I2S, phan tir dugc chuyén héa thanh sulfat va 4-
metylumbeliferon (4-MUF) huynh quang ty nhién. Két qua 13, hoat tinh enzym 12S c6
thé dwoc xac dinh bing cach danh gia muc do thay ddi tong thé v& trinh tw din truyén
tin hiéu huynh quang sau mot khoang thoi gian. Pbi véi thir nghiém nay, enzym 128
tinh ché duoc tao ra tir cac dong té bao 2D va 4D 12S-AF cia ngudi dugc 0 véi dung
dich chira 4-metylumbeliferyl-sulfat (4-MUF-SO4), mubi cta kali, Sigma Cat. # M-
7133). Viéc hi€u chinh thir nghiém nay dugc thuc hién béng cach str dung mot loat miu
tham chiéu déi chimg, bing cach st dung enzym I2S c6 ban trén thi trudng duge pha
lodng & mirc 1:100, 1:200 va 1:20000 tir dung dich gdc. Thir nghiém enzym dugc thuc
hién & 37°C va thir nghiém bing cach sir dung huynh quang ké da dwgc hidu chuén.
Béng cach st dung tri s6 huynh quang thu dwgc d6i véi mdi nhém chét chuin tham
chiéu, phén tram hé s6 bién thién duoc xac dinh bang cach ap dung cong thirc sau:

d6 1éch chuén cua tri s6 huynh quang thd (N=3)
tri sO huynh quang trung binh

% CV = x100%

Sau do, tri s6 phan traim CV dugc ding dé tinh mirc d6 huynh quang trung binh da
dugc hiéu chinh déi véi mdi miu, dé xac dinh hoat tinh enzym c6 thé thong béao, duoc
biéu thi theo mU/ml bang cach ap dung cong thirc sau:

Inmol/l 211mL_ 1gio  ImU
mU/ml =(CFU) (Tyopg X 103ml)( 0.01 m1)(60 phat'CamoPPF)

CFU = Huynh quang trung binh d& hi€u chinh &m tinh
DF - Hé s6 pha loang
Mot mili don vi hoat tinh 13 lwong enzym can thiét dé chuyén hoa 1 nanomol 4-
metylumbeliferyl-sulfat thanh 4-metylumbeliferon trong 1 phut ¢ 37°C.
Phan tram chuyén héa formylglyxin |
Viée 1ap ban dd peptit c6 thé duge ding dé xac dinh phan trim chuyén héa FGly.

Viéc hoat hoa I2S can dén su chuyén hoa xystein (twong tmg véi vi tri 59 ctia I12S thanh
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thuc ctia ngudi) thanh formylglyxin bing enzym sinh ra formylglyxin (FGE) nhu dugc
thé hién dudi day:

(HO)
HS . OsH
\{ Formylglyxin ﬁ/
XxxXxxCysXxxProXxx ArgXxxXxx XxxXxx FGly X xxProXxxArgXxxXxx
(Ser) (Ala) Sinh ra enzym (Ala)

Do d6, ty 16 phin tram cta formylglyxin chuyén héa (%FG) c6 thé duoc dugc tinh
bang cach 4p dung cong thic sau:

s6 lugng phﬁn‘tfr 12S hoat tinh
sO lugng phan tir I12S toan phan (hoat tinh + khong hoat tinh)

%FG (cta DS) = x 100

Vi du, 50% FG c6 nghia la mdt nira 12S tai td hop tinh ché khong c6 hoat tinh
enzym va khong c6 tac dung diéu tri bénh.

Viée 1ap ban dd peptit duge dung dé tinh % FG. Mot cach van tit, protein 128 tai
t6 hop dugc phan cit thanh cac peptit ngin bang cach st dung proteaza (vi du, trypsin
hodc chymotrypsin). Céc peptit ngéin duoc tich va duge x4c dinh tinh chét bing cach ap
dung phuong phap sic ky 1éng cao ap (HPLC). Peptit ndy chita vi tri twong tng véi vi
tri 59 ctia 12S thanh thuc clia ngudi duge xac dinh tinh chét ¢ x4c dinh xem Cys & vi
tri 59 ¢6 dwoc chuyén héa thanh FGly hay khéng so véi dbi chimg (vi du, protein 128
ma khéng chuyén hoa thanh FGly hay protein 12S ma chuyén héa 100% FGly). Lugng
céc peptit chira FGly (twong tmg v6i sd lugng phén tir I12S hoat tinh) va tdng lwong cac
peptit v6i ca FGly va Cys (twong Gng vdi tong sb phan tir 12S) c6 thé duge xac dinh
trén co s& dién tich pic twong Gng va ty 1€ ndy phan dnh %FG dugc tinh.

Méi tiwong quan giita ty 1é phan trdm chuyén héa FGly va hoat tinh déc hiéu

Méi tvong quan 1am vi du gitra ty 16 phan trdim chuyén héa FGly va hoat tinh dic
hiéu duoc thé hién trén Hinh 3. Nhu ¢6 thé thdy dugc, dit liéu nay goiy rang ty 1& phin
tram chuyén hoa formylglyxin cang cao thi ddn dén hoat tinh enzym I2S cang cao.

Ban dé Glycan

Thanh phén glycan cua protein I2S tai td hop da duoc tao ra boi dong t& bao 2D
va 4D duogc x4c dinh. Viéc dinh lugng thanh phén glycan dugc thyc hién, béng cach st
dung sic ky trao ddi anion. Nhu duoc mé ta dudi ddy, ban dd glycan cua I2S tai t6 hop
dugc lap trong céac diéu kién bao gém bay nhém pic, rira giai theo lugng dién tich am

tang dan, it nhdt mot phan dugc 14y tir axit sialic va manoza-6-phosphat glycoform thu
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dugc do phan cit b?lng enzym. Mot cach van tét, 128 tai tb hop da dugc tinh ché thu
dwoc biang cach st dung phwong phap nudi cdy té bao trong mdi trudng khong chira
huyét thanh (I2S-AF 2D khong chira huyét thanh va I2S-AF 4D khong chira huyét
thanh) va I2S tai t6 hop tham chiéu dwoc tao ra, xir ly bang cach (1) enzym
neuraminidaza tinh ché (phan lap dugc tir Arthrobacter Ureafaciens (10mU/pl), do
Roche Biochemical (Indianapolis, IN) cung cép, sb thir tw trong danh muc san pham
(Cat. #) 269 611 (1U/100pl)) dé loai bd gbe axit sialic, (2) phosphataza kiém trong thoi
gian 2 gid & 37+1°C @ giai phéng hoan toan cic gbc manoza-6-phosphat, (3)
phosphataza kidm + neuraminidaza, hodc (4) khong xt ly. MJi budc phén cit bing
enzym duoc phan tich bing sic ky trao dbi anion hiéu ning cao véi by do xung dién
(HPAE-PAD) bang céach st dung cdt phan tich CarboPac PA1 c6 lép cdt bao vé€ Dionex
CarboPac PA1. Mot loat chit chuén axit sialic va manoza-6-phosphat c6 néng d6 nim
trong khoang tir 0,4nmol dén 2,0nmol dwgc chay cho mdi thit nghiém. Phuong phap
dang dong bang cach sir dung dung dich chira 48mM natri axetat trong dung dich chta
100mM natri hydroxit dugc thuc hién trong thdi gian it nhat 15 phut véi luu tde
1,0ml/phut & nhiét d6 moi truong dé rira giai mdi pic. Dit liéu 14y dugc tir mdi 1an chay
mau riéng biét, dbi v6i ca hai mau 12S-AF va 128 tham chiéu, tung dit li€u dugc gop lai
thanh mot sic ky dd duy nhét dé biéu thi ban dd glycan dbi véi mdi nhém protein tai td
hop tuong tng. Nhu dugc thé hién trén Hinh 4, ban dd glycan lam vi du dbi voi 128 da
duogc tao ra boi dong té bao 2D va 4D thé hién cac pic rira gidi dai dién (theo thir tu rira
giai) bao gdm cac glycan trung tinh, mono-, disialyl hoa, dugc mono phosphoryl hoa,
trisialyl hoa va lai (monosialyl héa va manoza-6-phosphat da chidn mach), tetrasialyl
hoa va lai (disilayl héa va manoza-6-phosphat da chan mach) va duoc diphosphoryl
hoa.

Vi du 3. Nubi cdy té bao huyén phi khong chira huyét thanh

Vi du nay thé hién ring viéc nudi cdy huyén phu khong chtra huyét thanh & quy
md 16n c6 thé duge phat trién dé nudi cdy dong té bao t6i wu hoa dé tao ra 128 tai to
hop.

Hé méi trueong huyén phit nudi cdy té bao khong chiva huyét thanh

Mot cach vén tt, moi truong nudi cdy gidng dugc thiét leflpbéng cach st dung
dong té bao 2D hogc 4D cta Vi du 1. Cac té bao duge chuyén sang binh lic nudi cdy

md dung tich 250ml chira moi truong mo rong xac dinh hda hoc khong chira huyét
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thanh ¢6 bd sung MTX dé chon loc, dugc diéu chinh bang natri bicacbonat dén do pH
bing 7,3 va duge sinh trudng & 37°C véi 5% CO, trong vai ngay. Khi moi trudng nudi
cdy dat dén ndng do t€ bao va mirc do sdng sét dit, moi trudng nudi cdy giéng ban dau
da dugc st dung dé ciy loat thir nhét trong mot loat mdi truong nudi ciy té bao timg
budc s& phat trién trong binh lic nudi cdy mo dung tich 500ml, tiép theo trong binh lic
nudi cdy mé 11.

Viéc mé rong nudi cdy theo mé duge thuc hién bing cach chuyén mdi gidng ciy
véi dung tich 11 vao Cellbag bioreactor® 101 (do Wave Europe cung clp), va bd sung
moi truong mé rong. Sau khi dat dén mat d6 té bao du, méi trudng mé rong mdi duoc
b sung vao va céc té bao duoc sinh truéng dén du mat do. Tai té bao 101 duoc chuyén
sang h§ Wave bioreactor® (do Wave Europe cung cép) va didu kién nudi cdy duogc cai
bién dé cho phép sinh trudng trong khi 1dm tran méi truong lién tuc. Mdi truong nudi
cdy mé rong dugc phan phdi va cac miu dugc gom dé phan tich riéng biét do pH,
glutamin, glutamat, glucoza, amoni, lactat, pCO, va néng dd mol d(“)ng thdm thau.

Khi dat dén du mat do té bao, toan bo 101 méi trudng nudi cly té bao dugc chuyén
sang Wave Cellbag bioreactor® dung tich 501, chira moéi trudéng mé rong tuoi, va dugce
sinh truéng dén mat do té bao du béng cach st dung hé¢ Wave Cellbag bioreactor®.

Tiép theo, viée sinh trudng t& bao dwoc thuc hién bang cach sir dung thing phan
tng sinh hoc ding mot 1an dung tich 2001 va dung cu lam tran ly tdm (Centritech®
CELL II unit, Pneumatic Scale Corporation), ma dugc thiét ké nhim tap trung té bao va
1am trong moi trudng dé tai st dung trong mdi trudng nudi ciy té bao do viéc lam tran
tao ra. Moi truong mo rong (dugce diéu chinh dén d6 pH=7,10) duogc céy b%mg mot phﬁn
chira 501 dich nudi cdy va duge sinh truéng dén mat do di té bao.

Tiép theo, phin chira 2001 dich nudi cdy dwoc ding dé gieo cdy vao thing phan
tng sinh hoc 20001 ding mét 1an va dung cu lam tran ly tdm (Centritech® CELL II
unit, Pneumatic Scale Corporation) trong méi trudng san xuét (duge diéu chinh dén do
pH=7,20). Cac té bao da duoc sinh trudng trong diéu kién sinh truéng mé. Sau hai ngay
sinh trudng, didu kién dugc diéu chinh dé 1am tran lién tuc, dén khi dat dén pha chuyén
tiép. Céc t& bao da dugc sinh trudng trong didu kién sinh truéng lam tran trong pha

chuyén tiép trong thoi gian 24 gio.
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Péi voi giai doan san xuét, hai don vi Centritech CELL II dugc st dung. Giai
doan san xuét dugc bit diu khoang 24 gid sau khi bit diu giai doan chuyén tiép va
duoc duy tri trong thoi gian mong mudn, bing cach diéu chinh téc d6 1y mau.

Mic di mot s& hop chét, dwoc phim va phwong phéap nhét dinh boc 16 trong ban
mo ta nay da dugc mo ta riéng theo mot s6 khia canh nhét dinh, cac vi du sau chi nham
minh hoa cac hop chit theo sang ché va khong nhim gii han pham vi ciia séng ché.

Quan tir “mot” nhu dugc dung trong ban mo t4 nay va trong cac diém yéu cu bao
hd, trir khi duge chi ra hoan toan trai lai, cAn duge hiéu 1a bao gém cd dang sb nhiéu.
Yéu ciu bao ho hoic phr:in mo ta bao gém “hodc” gitta mot hodc nhiéu thanh vién coa
nhém duge coi 12 dap tng néu mot, nhidu hon mot, hodc tit ca thanh vién nhém nay cé
mit, duge st dung, hodc lién quan theo cach khac dén san phdm hoic quy trinh di dinh
trir khi ¢6 quy dinh khac hodc hién nhién tir ngit canh. Sang ché bao gdm cac phuong 4n
theo d6 chinh xac 14 mot thanh vién cia nhom nay s€ c6 mit, duge st dung, hodc lién
quan theo cach khac dén san phdm hodic quy trinh nhét dinh. Sang ché con bao gém cac
phuong 4n trong d6 nhidu hon mot, hodc tit ca cic thanh vién trong nhém déu c6 mit
trong, dugc st dung trong, hoic lién quan theo cach khac dén san phim hodc quy trinh
nhit dinh. Hon thé nita, cAn phai hiéu ring sang ché bao ham tit ca cac bién thé, hdn
hop, va dang hoan vi trong dé6 mot hodc nhiéu gidi han, yéu td, ménh dé, thuat nglt mo
ta, v.v., tr mot hodc nhidu diém yéu ciu bao ho dugc dwa vao diém yéu cau bao hd
khac phu thudc vao cing diém yéu cau bao ho (hoic, néu thich hop 12 diém yéu cu bao
ho khéc bat ky) trir khi ¢6 quy dinh khac hogc trir khi ngudi c6 hiéu biét trung binh
trong linh vuc k¥ thuat nay biét rd ring s& c6 méiu thuin hoic khong thdng nhét. Néu
cac yéu t& duoc liét ké (vi du, trong nhém Markush hodc dang twong tur), can phai hiéu
rang mdi phan nhém yéu té nay ciing da duoc boc 16, va yéu td bat ky c6 thé bi loai bd
nhém nay. Can phai hiéu ring, néi chung, néu sang ché, hoic cac khia canh theo sang
ché, duoc dé cap la bao gém yéu td, dac tinh cu thé, v.v., thi mot sb phuong &n nhét
dinh cta sang ché hodic cac khia canh theo sang ché s& bao gdm, hodc chii yéu bao gdm,
cac yéu t6, dic tinh nay, v.v.. Nhim muc dich don gian hoa, cic phuong 4n d6 khong
duoc mod ta cu thé trong moi trudong hop trong ban mé ta nay. Cﬁng can phai hiéu ring
phuong 4n hodc khia canh bat ky cua sang ché c6 thé bi loai trir ra khoi cac diém y€u
cau bao ho, bét ké viéc loai trlr cu thé nay cé dugc néu trong ban mo ta na hay khong.

Céc cong bo, trang web va tai liéu tham chiéu dugc néu trong bdn md ta ndy nhdm mod
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ta tinh trang k¥ thuat cia sang ché va dé bd sung chi tiét khac lién quan dén viéc thuc

hién sang ché duoc dwa vao day bang céch vién dan.
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YEU CAU BAO HQ

1. Té bao chira

axit nucleic thr nhat ma hoéa protein iduronat-2-sulfataza (I12S) c6 trinh ty axit
amin giéng véi SEQ ID NO:1 it nhét 1a 90%; va

axit nucleic thr hai ma hoa protein enzym tao ra formylglyin (FGE) c6 trinh tu
axit amin giéng v&i SEQ ID NO:5 it nhét 13 90%,

trong d6 axit nucleic thir nhit va/hogc axit nucleic thit hai 1 ngoai sinh va trong
d6 té bao nay, ngay khi duoc nudi cdy trong diéu kién nudi cdy té bao, tao ra protein
128 c¢6 it nhét khoang 70% gbc xystein twong tmg véi Cys59 cia SEQ ID NO:1 duge
chuyén hoa thanh Ca-formylglyxin (FGly), va trong d6 mirc protein iduronat-2-
sulfataza dugc biéu hién boi t& bao cao glp tir 0,3-1an dén 10-14n so v6i mirc protein

enzym tao ra formylglyin dugc biéu hién bdi té bao nay.

2. Té bao chira

axit nucleic ther nhit ma héa iduronat-2-sulfataza (I2S) protein c6 trinh tu axit
amin giéng v6i SEQ ID NO:1 it nhét 12 90%; va

axit nucleic thir hai ma hoéa protein enzym tao ra formylglyin (FGE) c6 trinh tu
axit amin giéng v6i SEQ ID NO:5 it nhét 12 90%,

trong do axit nucleic thir nhét va/hodic axit nucleic thtr hai 12 ngoai sinh va trong
do té bao nay, ngay khi duoc nudi cdy trong diéu kién nudi ciy té bao, tao ra protein
128 ¢6 it nhat khoang 70% gbc xystein twong tmg véi Cys59 cia SEQ ID NO:1 duge
chuyén héa thanh Ca-formylglyxin (FGly) va & ty 1é ning sut riéng 16n hon khoang 30
picogam/té bao/ngay.

3. Té bao theo diém 1, trong d6 té bao nay, ngay khi dugc nuodi cly trong diéu kién nuoi
chy té bao, tao ra protein I2S c6 it nhit khoang 80% gbc xystein turong tng véi CysS9
ctia SEQ ID NO:1 dugc chuyén hoéa thanh Ca-formylglyxin (FGly).

4. Té bao theo diém 1, trong d6 té bao nay, ngay khi duge nudi cdy trong diéu kién nudi
chy té bao, tao ra protein I2S c6 it nhat khoang 90% gbc xystein twong tng v6i Cys59

cta SEQ ID NO:1 duge chuyén héa thanh Ca-formylglyxin (FGly).
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5. Té bao theo diém 1, trong d6 té bao nay, ngay khi dugc nudi cly trong diéu kién nudi
cdy té bao, tao ra protein I2S c6 it nhat khoang 95% gdc xystein tuong tmg véi Cys59
ctia SEQ ID NO:1 dugc chuyén héa thanh Co-formylglyxin (FGly).

6. Té bao theo diém 1, trong d6 té bao nay, ngay khi dugc nubi cly trong diéu kién nuoi
cdy té bao, tao ra protein I12S ¢ it nhit khoang 97% gdc xystein twong tmg véi Cys59

ctia SEQ ID NO:1 dugc chuyén héa thanh Co-formylglyxin (FGly).

7. Té bao theo diém 1, trong d6 axit nucleic thu nhét va/hodc axit nucleic thir hai duogc

lién két ¢6 diéu khién voi doan khoi ddu hCMV.

8. Té bao theo diém 1, trong d6 axit nucleic thi nhét c6 trinh ty giéng SEQ ID NO:7
v6i it nhat 12 70%.

9. Té bao theo diém 1, trong d6 axit nucleic thtr hai c6 trinh ty gidng véi SEQ ID NO:8
it nhat 1a 70%.

10. Té bao theo didm 1, trong d6 ca axit nucleic thtt nhat 13n cdc axit nucleic thir hai déu

la ngoai sinh.

11. Té bao theo diém 1, trong do6 t& bao nay 1a té bao dong vat co V.

12. Té bao theo diém 11, trong d6 t& bao dong vat c6 vii nay 1a té bao CHO.

13. Phuong phap san xut protein iduronat-2-sulfataza (12S) tai t6 hop bao gbm budc
nudi ciy t& bao theo diém 1 trong cac diéu kién sao cho cac protein 12S va FGE tai tb
hop duoc ddng biéu hién & té bao.

14. Phuong phéap theo diém 13, trong d6 t& bao dugc nudi ciy trong quy trinh st dung
thiét bi phan tng sinh hoc quy mé 16n & quy mé duge chon tir 10 L, 200 L, 500 L, 1000

L, 1500 L, hodc 2000 L.
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15. Phuong phép theo diém 14, trong d6 quy trinh st dung thiét bi phan tng sinh hoc 1a
quy trinh tudi dich.

16. Phuong phép theo diém 13, trong d6 té bao dugc nudi ciy trong moi trudng khong

chira huyét thanh.
17. Phwong phép theo diém 13, trong d6 té bao dugc nudi cdy trong hdn dich .

18. Phuong phép theo diém 13, trong d6 phwong phép niy con bao gbm bude tinh ché
protein 128 tai td hop.

19. Té bao theo diém 1, trong d6 axit nucleic th nhit ma héa protein iduronat-2-

sulfataza (I12S) c6 trinh tir axit amin giéng véi SEQ ID NO:1 it nhét 13 95%.

20. Té bao theo diém 1, trong d6 axit nucleic thr hai ma héa protein enzym tao ra

formylglyin (FGE) c6 trinh tu axit amin gibng véi SEQ ID NO:5 it nhét 13 95%.

21. Té bao theo diém 1, trong d6 axit nucleic thu nhit ma hoa protein iduronat-2-

sulfataza (12S) c6 trinh tu axit amin giéng v6i SEQ ID NO:1.

22. Té bao theo diém 1, trong d6 axit nucleic tht hai ma héa protein enzym tao ra

formylglyin (FGE) c6 trinh tu axit amin gidng véi SEQ ID NO:5.

23. Té bao chira

axit nucleic thtr nhit ma hoa protein iduronat-2-sulfataza (I2S) c6 trinh tu axit
amin gidng v6i SEQ ID NO:1 it nhit 12 90%; va

axit nucleic thr hai ma héa protein enzym tao ra formylglyin (FGE) c6 trinh tu
axit amin giéng v6i SEQ ID NO:5 it nhit 12 90%,

trong d6 axit nucleic thir nhit va/hodc axit nucleic thtt hai 1a ngoai sinh va trong
d6 t& bao nay, ngay khi dugc nudi ciy trong didu kién nudi cdy té bao, tao ra protein

12S ¢6 it nhét khoang 70% gdc xystein twong tng véi Cys59 ciia SEQ ID NO:1 duge
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chuyén héa thanh Co-formylglyxin (FGly), va trong d6 mirc ARN thong tin iduronat-2-
sulfataza dugc biéu hién boi té bao cao hon tir 0,1-1an dén 10-14n mtc ARN thong tin

enzym tao ra formylglyxin duoc biéu hién bsi té bao.

24. Té bao chtra

axit nucleic th nhit ma hoa iduronat-2-sulfataza (I2S) protein c6 trinh tu axit
amin gidng véi SEQ ID NO:1 it nhét 1a 90%; va

axit nucleic thir hai ma hoa protein enzym tao ra formylglyin (FGE) c6 trinh tu
axit amin gidng v&i SEQ ID NO:5 it nhét 1a 90%,

trong d6 axit nucleic thir nht va/hodc axit nucleic thir hai 13 ngoai sinh va trong
d6 té bao nay, ngay khi dugc nudi cdy trong didu kién nudi cdy té bao, tao ra protein
12S ¢6 it nhit khoang 70% gbc xystein twong tng véi Cys59 ciia SEQ ID NO:1 dugc
chuyén hoa thanh Ca-formylglyxin (FGly) va & ty 18 ning suit riéng 16n hon khoang 5
picogam/té bao/ngay.

25. Té bao theo diém 23, trong d6 t& bao niy, ngay khi dugc nudi ciy trong diéu kién
nudi ciy té bao, tao ra protein I12S c6 it nhét khoang 80% gdc xystein twong tng véi

Cys59 ctia SEQ ID NO:1 dugc chuyén héa thanh Ca-formylglyxin (FGly).
26. Té bao theo diém 23, trong d6 t& bio nay, ngay khi duge nuodi 'céy trong diéu kién
nudi cdy té bao, tao ra protein 12S c6 it _nhét khoang 90% gbc xystein twong ng véi

Cys59 ctia SEQ ID NO:1 duoc chuyén hoa thanh Ca-formylglyxin (FGly).

27. Té bao theo diém 23, trong d6 axit nucleic th nhét va/hodc axit nucleic thir hai

duoc lién két c6 dicu khién vdi doan khaoi dau hCMV.

28. Té bao theo diém 23, trong d6 axit nucleic thir hai ¢6 trinh tu giéng véi SEQ ID
NO:8 it nhét 1 70%.

29. Té bao theo diém 23, trong d6 c axit nucleic thir nhét 13n cac axit nucleic th hai 1a

ngoai sinh.

-61-



35961

30. Té bao theo diém 23, trong d6 axit nucleic thir nhét va/hodc céc axit nucleic thir hai

duoc tich hop trong hé gen ctia té bao.

31. Té bao theo diém 23, trong do6 axit nucleic thu nhét va/hoic céc axit nucleic th hai

c6 mat trong mot hodc nhiéu ciu trac bén ngoai nhiém sic thé.

32. Té bao theo diém 23, trong d6 té bao 1a té bao dong vat c6 vi.

33. Phuong phép san Xudt protein iduronat-2-sulfataza (I12S) tai tb hop bao gém budc
nudi cdy té bao theo diém 23 trong cic diéu kién sao cho cac protein 12S va FGE tai t6
hop duge ddng bidu hién & té bao.

34. Phuong phap theo diém 33, trong d6 té bao dugc nudi ciy & quy md 1én.

35. Phuong phap theo diém 34, trong d6 quy md 16n 13 quy trinh st dung thiét bi phan
ung sinh hoc.

36. Phuong phap theo diém 35, trong d6 quy trinh st dung thiét bi phan tng sinh hoc 1a
quy trinh tudi dich.

37. Phuong phap theo diém 35, trong d6 thiét bi sinh hoc & quy mo6 duge chon tirl0 L,
200L, 500 L, 1000 L, 1500 L, hoac 2000 L.

38. Phuong phap theo diém 33, trong d6 té bao dugc nudi cdy trong mdi trudng khong

chira huyét thanh.
39. Phuong phép theo diém 33, trong d6 té bao dwgc nudi cdy trong hdn dich .

40. Phwong phép theo diém 33, trong d6 phuong phap nay con bao gdm budc tinh ché
protein 128 t4i to hop.
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41. Té bao theo didm 23, trong do té bao nay, ngay khi dugc nudi cdy trong didu kién
nudi ciy té bao, tao ra protein I12S c6 it nhit khoang 95% gbc xystein twong tng voi

Cys59 cua SEQ ID NO: 1 duogc chuyén héa thanh Ca-formylglyxin (FGly).
42. Té bao theo didm 23, trong d6 té bao nay, ngay khi duge nudi cly trong diéu kién
nudi ciy té bao, tao ra protein 128 c6 it nhit khoang 97% gbc xystein twong ting véi

Cys59 cia SEQ ID NO: 1 dugc chuyén héa thanh Ca-formylglyxin (FGly).

43. Té bao theo diém 23, trong d6 axit nucleic thit nhét ¢c6 trinh ty giéng véi SEQ ID
NO: 7 it nhat 1a 70%.

44. Té bao theo diém 32, trong d6 té bao dong vét c6 v nay 1a té bao CHO.

45. Té bao theo diém 23, trong d6 axit nucleic thir nhit ma hoéa protein iduronat-2-

sulfataza (12S) c6 trinh tu axit amin giéng véi SEQ ID NO: 1 it nhat 13 95%.

46. Té bao theo diém 23, trong d6 axit nucleic tht hai ma héa protein enzym tao ra

formylglyin (FGE) c6 trinh tu axit amin gidng v6i SEQ ID NO: 5 it nhét 13 95%.

47. Té bao theo diém 23, trong d6 axit nucleic thir nhit ma héa protein iduronat-2-

sulfataza (12S) c6 trinh ty axit amin giéng véi SEQ ID NO: 1.

48. Té bao theo diém 23, trong d6 axit nucleic thir hai mad hoéa protein enzym tao ra

formylglyin (FGE) c6 trinh tu axit amin gidng v6i SEQ ID NO: 5.
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<170> PatentIn phién ban 3.5

<210> 1
<211> 525
<212> PRT

<213> Ngudi hién dai

<400> 1

Ser Glu Thr Gln Ala Asn Ser Thr Thr Asp Ala Leu Asn Val Leu Leu
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<210>

<211>

<212>

<213>

<400>

Met

1

Gly

Gly

Ser

Ala

65

Pro

Gly

Glu

Tyr

Tyr

145

Met

Ala

Leu

Ser

Cys

50

Ala

Gly

Val

Ala

Glu

130

Leu

Leu

6

3

P

74

RT

340
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Ala

Val

Gln

35

Gly

Ala

Glu

Phe

Pro

115

Val

Thr

Ser

Pro

Leu

20

Glu

Cys

His

Arg

Thr
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Ser

Glu
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Leu
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Gly
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Gln
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Met

Arg
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Gly
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Leu
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Gly

40
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Phe

Phe

Thr
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Leu
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Ser
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105

Ile

Glu

Gly
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Ala
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Ile
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<210> 7
<211>
<212> ADN
<213>
<400> 7

atgcccceccge
tgcgtggccce
ctgatcatcg
agccccaaca
caggccgtgt
cgcctgtacg
cagtacttca
atcagcagca
agcagcgaga
aacctgctgt
agcaccgagc
ctggccgtgg
ctgtaccccc
cccgtggect
atcagcgtgce
ttcgccagcg
ctgcagctgg
gagcacggcg
ttctacgtgc
ctggacccct
gtggagctgg

cgctgccceccg

1653
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cccgcaccgg
tgggcagcga
tggacgacct
tcgaccagcet
gcgcccccag
acttcaacag
aggagaacgg
accacaccga
agtacgagaa
gcccecgtgga
aggccatcca
gctaccacaa
tggagaacat
acaacccctg
cctacggccc
tgagctacct
ccaacagcac
agtgggccaa
ccggecgeac
tcgacagcgc
tgagcctgtt

tgcccagcett

ccgcggcectg
gacccaggcc
gcgccccagce
ggccagccac
ccgcgtgage
ctactggcgc
ctacgtgacc
cgacagcccc
caccaagacc
cgtgctggac
gctgctggag
gccccacatc
caccctggcce
gatggacatc
catccccegtg
ggacacccag
catcatcgcc
gtacagcaac
cgccagcctg
cagccagctg
ccccaccctg

ccacgtggag
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ctgtggctgg
aacagcacca
ctgggctgcect
agcctgctgt
ttcctgaccg
gtgcacgccg
atgagcgtgg
tacagctgga
tgccgcggcec
gtgcccgagg
aagatgaaga
ccctteeget
cccgaccecg
cgccagcegcg
gacttccagc
gtgggccgcece
ttcaccagcg
ttcgacgtgg
cccgaggcecg
atggagcccg
gccggcectgg

ctgtgccgeg
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gcctggtgcet
ccgacgccct
acggcgacaa
tccagaacgc
gccgccgecce
gcaacttcag
gcaaggtgtt
gcttcccccce
ccgacggcga
gcaccctgcc
ccagcgccag
accccaagga
aggtgcccga
aggacgtgca
gcaagatccg
tgctgagcgce
accacggctg
ccacccacgt
gcgagaagct
gccgccagag
ccggcctgceca

agggcaagaa

gagcagcgtg
gaacgtgctg
gctggtgcege
cttcgcccag
cgacaccacc
caccatcccc
ccaccccggce
ctaccacccc
gctgcacgcc
cgécaagcag
ccccecttette
gttccagaag
cggcctgcecce
ggccctgaac
ccagagctac
cctggacgac
ggccctggge
gcccctgatce
gtfcccctac
catggacctg
ggtgcccccce

cctgctgaag
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240
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360
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1080

1140

1200

1260

1320



cacttccgcet
atcgcctaca
agcctgaagg
gtgtgggtgg
gagctgtact
ggcggcgacc
<210> 8

<211>
<212> ADN
<213>
<400> 8

atggctgcge
ttgctgctgce
gcgggcgcgyg
catggcagtt
cccggagage
atgggcacag
attgatgcct
aactcaactg
atgttgagtg
ttacctgtga
aggccggatc
gcagggaagc
aatagacttt
tggcagggcg
gttgatgcct

tggacttcag

1125

tccgcgacct
gccagtaccc
acatcaagat
gcttcaaccc
tcgtggacag

tgttccagct
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ccgcactagg
tgctctcget
ggtcccttgce
cggcagccgce
ggcaactcgc
atgatcctca
tttacatgga
gctatttgac
agcaagtgaa
aaggcgctaa
atccagttct
ggctgcccac
tccecectgggg
agtttccggt
tcccteccaa

actggtggac

ggaggaggac
ccgccccagce
catgggctac
cgacgagttc
cgaccccctg

gctgatgccc

gctggtgtgt
gctgtgtgga
gggttcttgce
tcaccgatac
gcactcaaag
gataaagcag
tgcctatgaa
agaggctgag
gaccaatatt
ctggagacac
ccatgtgtcc
ggaagctgag
caacaaactg
gaccaacact
tggttatggc

tgttcatcat
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ccctacctge
gacatccccce
agcatccgca
ctggccaact
caggaccaca

tag

ggacgttgcc
gcggcaggga
ggctgcggca
tcgcgggagg
atggtcccca
gatggggaag
gtcagtaata
aagtttggcg
caacaggcag
ccagaagggc
tggaatgatg
tgggaataca
cagcccaaag
ggtgaggatg
ttatacaaca

tctgttgaag
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ccggcaaccc
agtggaacag
ccatcgacta
tcagcgacat

acatgtacaa

ctgagctggg
gccaggaggce
cgccccagcg
ctaacgctcc
tccectgetgg
cacctgcgag
ctgaatttga
actcctttgt
ttgcagctgc
ctgactctac
cggttgccta
gctgtcgagg
gccagcatta
gcttccaagg

tagtggggaa

aaacgcttaa

ccgcgagctg
cgacaagccce
ccgctacacc
ccacgccggce

cgacagccag

tctcgteccte
cgggaccggt
gcctggcgcece
gggccccgta
agtatttaca
gagagttact
gaagtttgtg
ctﬁtgaaggc
tccectggtgg
tattctgcac
ctgcacttgg
aggcctgcat
tgccaacatt
aactgcgcct
cgcatgggaa

cccaaaaggt

1380

1440

1500

1560

1620

1653

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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cccecttetg ggaaagaccg agtgaagaaa ggtggatcct acatgtgcca taggtcttat 1020
tgttacaggt atcgctgtgc tgctcggagc cagaacacac ctgatagctc tgcttcgaat 1080
ctgggattcc gctgtgcagc cgaccgcctg cccaccatgg actga 1125
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Méi twong quan gitra hoat tinh dac higu va ty 1& chuyén hoa Formlyglyxin
Hoat tinh d3c hiéu cla 12S dbi véi % Formlyglyxin

80 R2 = 0,86
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