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LOI GIGI THIEU

Li¢u phap gen hay plicong phap chivu bénl bang gen, la mor hucing
chita bénh mat cuia v- sinh hoc hién dai. Lién phap gen ty moi ra doi,
mhing da o6 nhitng két qud rat 161 bude ddu, s¢ hitong bénh nhdn diuoe dién
tri citng i 36" logi bénh duge chita i bang licuw phdp gen ngdy cang tdng.
Li¢w phap gen ddc bidt ¢6 hidu qud cao voi mot s bénh di trixén niur
bénh thicu hut mien dich SCID, thiéu nicdu hinh lién1, xo nang, nng thie
AV '

Tuy nhién, didu wi bénh bdang licu phdap gen ciing con mot sé han
ché'nhdt dinh, khién cho liéu phap gen chuta divve phd biéi rong ri.

Sach “Liéu phdp gen - Nguyén Iy va itng dung” cia 1S. Khudar
Hitu Thanh cung cap niving kién thiic co ban, odp nthat va ahitng thanh ten
chui véu trong diéu i va clita cde logi bénh di truyen, bénle trievén nhiém
cra licu phdp gen.

Cren sdch gom 4 chuong, cdu tric mét cdeh hop Iy e gior thiéu
chung vé cdce chién hioe co bdn trong chita bénh ctia licu phdap gen, dén cdc
neuvén 1V va k¥ thudr cia lidu phdap gen va mor o thand ten e dau ctia
né trong bénh, dong thot dica ra vdn dé an toan ciing whie irién vong ciia
lién phap gen trong twong lai.

Scch “Liéu phap gen- Nguyén Iy va ing dung” la mot tai lidu
tham khde ba ich cho sinh vién cde nganh cong nghé sink hoc, v hoc...
nhdm dap ting nhae cdu hoc tap cria sinh vién nganle Cong nghé sinh hoc
cac Trieong Pai hoo Bach khoa, Khoa Toe ty nhién, cling nlue sinh vién cac
nganh dai hoc khde.

Xin tran trong gici thién cudn sdach cing ban doc.

GS. TSKH. Lé Van Nhirong
CHU TICH HOI CONG NGHE SINH HOU VIET NAM
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Lisu phdp gen hay phuong phdp chita bénh bang gen va “thudc gen” la
mét phidng phdp chita bénh maoi, di gép phan diéu tri va chita khoi mét s6 béni
do rét loan di truyén, bénh nan y nhue: thiéu mdu hong can liém, ung tiue, méu khé
déng, xo nang... Tinh dén cudi ndm 2003 dd cé hang nghin bénh nhan duwgc diéu
tri hdng lieu phdp gen. Trong dé, gdn 69 % chitu cdc bénlr ung thie, 18% diéu
tri cde bénd roi loan di truyén, 9 % diéu i cho bénl ithdn mdc cde bénli truyén
nhiém va bénh nhdn HIV/AIDS. ..

Liéu phdp gen dd tro thanh mét lind viee tiueduit sie quan tdn nghién e
cita nhidu nha khoa hoc, cdc bdc 5§ va ngay cang duge sit dung nliiéu hon trong
diéu tri va chita bénl cho con ngieor.

Liéu phdap gen-1a gi ? Diéu tri va chita bénh bang liéu phdp gen ¢6 an
toan khong ? Tai sao diéu tri ligu phép gen clua duge phd bién 7 J mitée ta ¢6
thé tmg dung tidu phdp gen trong chita bénl hay khéng ? ...

D& gdp phdn lam sdng 16 nhitng vdn dé trén, dong thoi ddp tng nlue cau hoc
tdp ciia sinh vién, cliuing o1 bién sogn cuén sdch Liéu phdp gen - Nguyén Iy va
Ung dung. Cucn sich nhdm muc dich cung cdp  nhiing kiéh thuic co ban cia k¥
thudt gen, co sd khoa hoc ctia liéu phdp gen trong clita bénh cho con ngudi. Sach
ditere sit dung I tai tién hoc tap hode tham khdo cho sindi vién, hoe vién cao hoc,
nghién civu sinh... thude cde nganlt Cong nghé sinli h{)f, Sinfr hoc, Y hoe, Nong
nghiép va ban doc quan tam dén lind viee ting dung “thudoc gen”, “vién gen " trong
chita béndt.

Chiing t6i xin chan thank cdm on GS. TSKH. Lé Vian Nindong, PGSTS.
Dang Hitu Lanh, PGS. Lé Ngoc Tii di nhén xét va ddng gdp nintng ¥ kién quy bau.
Xin chén thanh cam on cde ban dong nghiép tuo diéu kién hoan thank cusn sach,
Trong qud trink bién soan chic chdn khong thé rdanh khai nhing thién sot. Cluing
(61 mong mudn nhén diroe phiéu ¥ kién déng gop cita ban doc va dong nghiép.

Xin chén thanh cdm on cdc y kién déng gop ciia ban doc.

TS. Khuat Hiru Thanh
TRUGNG PAI HOC BACH KHOA HA NOI
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Chuong 1

LIEU PHAP GEN

I. LIEU PHAP GEN LA Gi ?
I. Khai niém liéu phap gen

Li¢u phdp gen (Gene therapy - GT) thuc chat 1a phuong phdp chira bénh
bing gen, hay bang “thuéc gen™. C6 nhiéu khai niém khdc nhau vé liéu phdp gen,
c6 theé hicu mot cich chung nhat: lieu phap gen 1a tap hop céc bién phip dé sir
dung cdc gen can thiét {cdn goi I gen liéu phdp) nhim muc dich chita bénh cho

COn NgLdl.
1.1. Khdi niém gen liéu phdp

Gen licu phdp (Therapeutic gene) 1a thuat ngit dé chi cdc gen cé chic
nang. ¢6 thé sir dung vio muc dich diéu tri va chita bénh cho con ngudi. Mai loai
gen licu phdp ¢6 cac dic digém va chite nang khic nhau. Gen licu phdp ¢4 thé 1a:

- Cdc gen hoat dong binh thudng (con goi la gen lanh) ¢6 thé dua vao &
bac song dé thay the cdc gen hong, gen maét chifc ndng, khoi phuc hout dong binh
thudng clia 1€ bao vi sy s6ng cla cd thé.

- La nhitng gen c6 kha nang mi hod mot protein dic hiéu, khi dua vao t&
bao song 6 thé tao nén cdc loai protein diac higun. Cic loai protein diic hiéu ¢6 thé
lic ché hoat dong ciia mot gen khdc trong t& bao, kim ham kha nang phan chia cna

t€ bao hoac gay chét cdc 1€ bao bi bénh.
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- Nhimg gen khi dua vao (€ bao hoat dong dong thai véi cdac gen bénh
{gen b1 dot bién trong t&€ bao), lam han ché tic déng cia gen bénh hoac hd rg, b
dép cho cic gen bi hong.

- Gen liéu phédp con Ja “cdc gen bi bat hoat” duge dua vao t¢ bao thay thé
cho mot gen lanh ndo do, nhim han ch€ san phim khong cén thiét cta gen lanh
hodc tao ra cho (& bao mot trang thal mdi, ¢d tiac dong chong Tai bénh tat

- Gen liéu phap ¢6 thé la nhimg doan Oligo nucleotid, ¢6 tic dong Kim
ham hoat dong cta gen bi hong, bi dét bi€n trong t€ bao.....

Ngay nay, vdi su phat trién cha khoa hoc cong nghé, sy phdt trién cta v
sinh hoc phan tr cdc chién luge cla ligu phip gen ngay cang nhiéu, khdi niém gen
liéu phap ngay cang duge md rong, ngay cang ¢ nhiéu loai gen liéu phdp maéi ¢6

hiéu qud cao duge sir dung trong chita bénh cho con ngudi.
1.2. Cde logi liéu phdp gen

Ligu phdp gen (Gene therapy) 14 tap hop cdc k¥ thuat dua gen liéu phap
(gen lanh hay gen cén thiét) vio & bao ngudi bénh dé thay the, sira chira, kiém ché
gen bi hong hoac phuc hoi cdc gen bi hong (bi 164, bi sai léch), nham muc dich bu
dap hodc clng ¢6 chiic nang cla cdc gen bi hong v c6 thé chita cdc bénh do réi
loan di truyén. Liéu phdp gen ¢6 thé sit dung mot gen dé ki€m sodt sy gia 1ang qué
mitc san pham cla gen nao d6 trong € bio, dong thi tao nén nhimg chic nang
mdi gilp t¢ bao chdng lai su xam nhiém cta cdc tdc nhan gay bénh, tir dé gilp co
thé ngudi bénh phue héi hoac han ché tic dong clia bénh tat.

Liéu phdp gen la mot nganh khoa hoc mdi, thoi gian phét trién con rdt
ngan. Liéu phip gen da dat ducc nhiing thanh tyu to 1dn, md ra mo twong lai 161
dep trong diéu tri bénh tat, bio vé sic khoé con ngudi. Tuy nhién, do k¥ thuét dua
mot gen la vio 1€ blo va co thé ngudi rat phic tap, con ngudi chua lam chit duge
hoan toan vi tri gan cla gcn mdi, nén cé thé gay hién twong gen liéu phap gin vdo
bo gen sai vi tri. Cdc sai léch ndy ¢6 thé gay ra nhifng hiéu qua khong mong muén,
nhur mot 86 it trudng hop gen liéu phdp tao mot san pham gay kich hoat cdc gen

ti€n ung thu, gen ldo hod, hoac gay dot bién & mot gen khéc ...
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Str dung licu phdp gen trong diéu tri can tuan thd mot cach nghiém ngat cic
nguyén tic co ban v cic bude thye hién, dé ¢é thé phit huy duoc wu diém clia
licu phdp gen rong chita bénh, han ché cdc hieu qua khong mong muén, bio vé
stie khoe con ngusi.

V6i thanh cong rong du dn bo gen cua ngudi (Human Genome Praject),
con ngudi dd ¢6 nhitng hiéu bi€t co ban vé cau tric va sy sdp xép cdc gen trong bo
gen ngudi, 1ao ca 86 khoa hoc cho sy tim hiéu nguén géc cita mot $6 bénh do r6i
loan di truyén, bénh do gen hong gay nén, cing nhu hiéu biét co ché di truyén cla
rat nhiéu benh nr thé he nay sang the h¢ khéc. Su hiéu bigt cin k& cau triic bo gen
nguoi 14 co so thic day su phdt trién cta licu phip gen trong diéu tri nhiéu loai
bénh, dac biet 1d cdc bénh hiém ngheo mang lai cude sdng gop phan bio vé sitc
khoé con ngudi.

L1¢u phip gen, hay chita bénh bing gen duce chia ra 1am hai nhém phuong
phap ca ban 1 li¢u phdp gen soma va liéu phdp gen gido tir (con goi la li¢u phip
gen t& bao mam).

Li¢u phdp gen soma (Somatic Gene Therapy) la phuong phdp diéu trj thay
th¢ hoiic sita chifa cdc gen hong, gen bénh ciia cdc 1€ bio soma trong ca thé nguoi
bénh, giap ngudi bénh ¢6 the ¢6 cude séng binh thudng. Licu phdp gen soma c6
thé sir dung mot 56 loai t& bao nhu: 16 bao lympho {lymphocyte), nguyén bao soi
(fibroblast), 1€ bao gée (Stem cells), ¢ bao gan (hepatocyte), t€ bio bidu bi
(keratinocyte )... Liéu phdp gen soma dén nay da chita va diéu tri khoi hoac han
ché bicu hién benh cho mét 56 luong twong doi 16n ngudi bénh, véi nhiéu loai bénh
hiém ngheo nhu: thi€u hyt mién dich 6 hop trdm trong (SCID), ung thy, thidu mau
hong cdu liém. u xo nang ...

Li¢u phdp gen (¢ bio mam (Germline Gene Therapy) th phuong phdp diéu
tri, sira chita hoac thay thé gen hong cho cic giao tir (link trung hoac ¢ bao trimg)
nhim tao ra the h¢ sau binh thudng. Licu phdp gen 1€ bao mam hién nay con la van
d¢ dang duge tranh lugn 6 nhiéu nuée trén the gici, chi yéu vi ly do dao dic vi

nhan dao nhu vin dé nhan ban ngudi.
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V6i muc dich trong tm ctia moi nghién citu, ciia moi nganh khoa hoc 1a vi
stic khoé va hanh phic con nguti. Trong tuong lai v6i su phét trién ngdy cang cao
ctia khoa hoc ky thuat, chic chan liéu phap gen néi chung va dac biét liéu phdp gen
t& bao mam, sé& ngay cang phat trién dem lai lgi ich thiét thuc cho con ngudi.

Liéu phdp gen 1a mot trong nhimg phuong phép diéu tri bénh tat méi co6
hiéu qua cao, nhung hién nay liéu phép gen con la phuong phap diéu tri phc tap,
ton kém, doi hoi phuong tién k¥ thudt hién dai. Do vay, dén nay tmg dung liéu phiap
gen trong chita bénh con han ché, chi mdi diéu tri va chita bénh cho mét s6 bénh
nhan ¢6 diéu kién & nhitng nuéc phat trién. Liéu phap gen ¢ nhimg nudc ngheo,
nudc kém phat trién méi chi dimg lai & nhitng thir nghiém, diéu tri va chita bénh

bang liéu phdp gen 1a mong muén trong tuong lai.

Gangen

vao vIrus : R‘”‘e?“”
é;’g{lf‘f}tl?lﬂ
éf s

- N
P

ML f 3

Gen (DNA} - -
o the

“ 7 Rotein
T& bio dich midi

Hinh I.1.So dé cic bude co ban cla liéu phdp gen soma.

2. Nguyén tic co ban cua diéu tri bénh bang liéu phap gen
biéu tri bénh cho con ngudi bang liéu phap gen can tuan thi ciac quy dinh
cuia T6 chic Y t& Thé giéi WHO va cic quy dinh cu thé cta timg quéc gia. Chang

han, & My mot bénh nhan trude khi duge diéu tri bang liéu phap gen phai qua céc
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thu tuc: gini ho so ddy diu vé bénh nhan va liéu phip gen cu thé & sir dung trong
diéu tri dén Vién Y € Qudc gia - NIH (National Institutes of Health), sau khi da
duge sur dong ¥ ctia gidm d6c NIH, hé so duge chuyén dén Vién Tham dinh Quéc
gia {Institutional Review Board- IRB), sav d6 qua su kiém duyét cua Hoi déng An
todn Sinh hoc Quac gia (Institutional Biosafety Committee — [BC). Khi hé so da
qua cdc cip tham dinh va duge cap phép. cic bénh vién méi duge thue hién diéu tri
bing liéu phip gen.

D¢ licu phiap gen thuc sy hiéu qud trong diéu tri vi chita bénh cho con
nguoi, giam thiéu cdc hiau qua khong mong mudn, ngoai ndm vitng bénh tat cling

nhur tién trién bénh tat cia bénh nhan, cdn tuan thi mot s6 nguyén tac co ban sau:

- Theo ddi v hiéu biét can k& qud trinh phdt trién bénh vi co ché bénh hoc,

dac bi¢t chi ¥ dén dac tinh di truyén ctia bénh do mot gen hay nhiéu gen gay nén.

- Ndm duge cdu trie va chitc ning coa gen gdy bénh (gen bt hong, bi dot
bi¢n) vit vi tri ¢6 the ¢6 cla cdc gen gay bénh trong bo gen, déng thdsi ndm viing cau
triic, chitc nang cua cdc gen li¢u phip duoc st dung trong dicu tri bang lieu phap

gen.

- Dy dodn trude higu qua chita bénh bing liéu phap gen, chi dp dung diéu

tri trong trudng hop ¢d hiéu qua cao,

- Theo d&i vi ki€m tra chat ché hoat dong va bicu hi¢n gen mdéi trong ciic
thir nghiém trén dong var v kiém tra su diip (tng mién dich 1€ bao trong co thé dong

val thie nghiém

- Mét ligu phiap gen cdn duoc tha nghiém trén dong vat nhiéu ldn ¢é két

qua cao, mdi duge dp dung dhéu tri bénh & ngudi.

- Thye hién li¢u phap gen chita tri bénh cho con nguoi, cdn theo dSi chit
ché dién bién vi 1ién trién cla bénh, déng thit két hop tri lieu théem mat s6 hod

dugce hodc try xa dic hiéu dé tang hiéu qua clia licu phap gen.
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II. CAC LINH VUC UNG DUNG CHU YEU CUA LIEU PHAP GEN

1. Liéu phip gen trong diéu tri cac bénh do réi loan di truyén (inherited

disorders)

1. 1. Li¢u phdp gen trong diéu tri va chita cdc bénh do roi loan di truyén cdc

locus don gen (monogenic)

"Trong (€ bao khi mot s6 gen don bi hong hodc mat cau tridc binh thudmg
(réi loan chic nang gen), ¢6 thé gy nén cdc bénh di truyén, Benh tat trong truding
hop nay c6 thé gay tv vong  giai doan s6m néu khong duge chita tri, hoac dé lai
cdc di chiing va di truyén [00% cho cdc thé hé sau. Mot 56 loai bénh dién hinh do
r6i loan hoidc mit chite nang cdc gen don (Single locus ) gay nén la:

ADA deficiency (thi€u hyt mién dich (6 hgp trdm trong)

Sickle Celt Anemia  (thi€u mdu héng cau 1iém)

Hemophilia (bénh ua chiy mdu hay bénh mdu khé dong)
Cystic fibrosis {bénh xo nang va viém phdi cap)

Parkinson (bénh giam 1ri nhd Parkinson)

Gauche Disease (bénh run rdy Gaucher)

Chronic granulomatoses discase (bénh réi loan man tinh chifc nang hat)

Familial hypercholesterolemia (bénh 16i loan Cholesterol gta dinh)

1. 2. Liéu phap gen trong diéu tri va chira cde bénh do roi loan di truyén cdc

locus da gen (polygenic)

Mot so loai bénh do nhiéu gen thude cic locus khdc nhau quy dinh, tuy
theo mic do hong hoic mét chitc nang gen clla mot hay nhiéu gen (alelle) mirc do
bi€u hi¢n bénh 1a khdac nhau. Nhifng bénh & trsng hop nay di truyén dudi 100%
cho céc thé hé sau. Cic bénh dién hinh nhu:

Heart disease (bénh tim bam sinh)

Cancer {bénh ung thu)

Diabetes {bénh ti¢u dudng)
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Alcoholism {bénh nghién rugu)
Schizophrenia (bénh tam than phan liér)
Criminal behavior (hanh vi 161 pham do gen)

2. Liéu phip gen chira ciac bénh do nhiém tring

Virus, vi kKhuan gy bénh di gay nén hing loal bénh tat cho con ngudi,
trong dd ¢d nhiéu loai bénh hiém nghéo nhy ung thy, lao , HIV...., giy thiét hai to
16m vé kinh 1€ va siic khoé con ngudri. Y hoc hién dai ngay cang ¢§ nhiéu phuong
phdp maéi, nhiéu loai thude mdi gitip con ngusi chong lai 1at bénh. Liéu phdp gen 1a
mot trong nhimng phirang phap chira bénh ¢6 hiéu qua cao, nhiéu bénh nhan bj cdc
bénh nhiém triing nguy hiém nhuv ung thir gan, lao, HIV, viem gan B... da duge
dicu tri bang liéu phdp gen. Trong twong lai, khi nang diéu tri bénh truyén nhiém

bing licu phiip gen nglly cang nhidu véi higu qua vi chat lugng cao.

1. MOT SO CHIEN LUGC CUA LIEU PHAP GEN

Hi¢n nay Liéu phip gen dang ngdy cang duge 1ing dung trong diéu tri va
chira bénh c6 hiéu qua. Tuy theo loai bénh, nguycn nhin ciia bénh va mic do biéu
hién cua bénh can sit dung cdc bién phdp cu thé khic nhau dé dam bdo hi¢u qua cao |
cua ligu phap gen. Mot 56 chién luge cia licu phdp gen thudng dugc sir dung hién
nay li:

1. Thay thé gen (Gene replacement)

[

Tang cuong hiéw qua  hoat dong cua gen (Gene Augmentation
Therapy - GAT)

3. Sira chita gen {(Gene correction)

4. Tieu digt céc € bao dich nhd cde sdn phim dac hiéu cua gen Ligu phip
(Targered killing of specific cells)

5. Uk ché biéu hien cla cdc gen hong o1& bao dich (Gene ablation)
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IV. LUGC SU NGHIEN CUU LIEU PHAP GEN

Phit minh cau trie xoan kép cla phan tr DNA cia James Watson va
Francis Crick nim 1953, da md ra mét ky nguyén mdi cla di truyén phan tir va
cong ngh¢ smh hoc phan tr. Ciing véi hang loat cdc thinh tyu ciia nhiéu nganh
khoa hoc, li¢u phap gen bt diu duge hinh thinh vh phét trién nhanh chéng ra
thanh mot xu hudng mai trong y hoc hién dai .

Nam 1960 dy dn diu tién d€ xudt sir dung gen trong san xudt cic ché pham
diéu tri bénh & ngudi duoe thanh lap.

Trong ba thap nién 1970 - 1990 véi nhi€u phdt minh vé& enzym gidi han,
k¥ thuat PCR, 16ng hop nhin tao DNA v protein... da ¢6 nhiéu thanh tu ¢cna cong
ngh¢ DNA tdi 16 hop duge ting dung trong céc finh vie v hoc, san xuit vi doi song.
K§ thuat chuyén gen phit trién manh, tao nén nhién giong cay 1wong chuyén gen,
vat nuoi chuyeén gen...phue vy 1o fch con nguoi.

Nam 1990 thanh céng liéu phdp gen ddu tién cla William Anderson,
Michael Blaise, vi Ken Culver dinh dau mét bude tién mdi trong linh vue ting dung
k§ thuat gen trong diéu tri bénh cho con ngudi. Bing cong trinh lieu phip gen ddu
tién chita bénh suy giam mién dich trim trong & ngudi do thigu hut enzym ADA
(Adenosine Deaminase Deficiency) gay nén, d2 mé ra mot thoi ky méi ciia y - sinh
hoc hién dai trong chita bénh cho con ngudi.

Thing 9 nam 1990, thanh cong dau tién sk dung [:éu phap gen chita bénh
cho con ngudi cua  French Anderson vi R. Michael Blaese. F. Anderson va
Michael Blaese da dicu tri bénh suy giam mién dich (6 hop trim trong (SCID -
Severe Combined Immunedeficiency) do thigu hut enzym ADA gay nén cho chiu
gat Ashanti 4 1u6i, di md ra mot ky nguyén mdi cia Y-Sinh hoc hién dai. Cusi
ndm 1990, chdu gdi Cynthia 9 tusi mic benh suy gidm mién dich 16 hop trdm trong
nhu chiu Ashanti ciing dirge ciu chita thianh cong.

Bén 12/ 1994 ¢6 hon 500 bénh nhan duge diéu tri bing tiéu phip gen cho
nhicu low beénh khic nhau. Tinh dén 2001, theo thong ké cila tap chi Gene

Medicine (www.wiley.co.uk/genmed) da ¢4 3464 bénh nhan duoc chita tr bang
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liéu phdap gen, trong dé s6 ngudi bi ung thu duge diéu tri nhiéu nhat la 2389 nguoi
chiém 69%, thi hai la bénh truyén nhiém (chu yéu la nhiém HIV) chiém 11,8 %

gom 408 nguoi...

Plasmid mang gen ADA lanh Retrovirus
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Hinl 1. 2. So d6 chita benh ADA - SCID ¢ ngudi bang li¢u phap gen.

S6 loai bénh tat dugce chira tri bang liéu phdp gen ngay cang nhiéu, bao gom
hang loat bénh hiém nghéo nhu bénh ung thu, bénh thi€u hut enzym ADA, bénh xo
nang, bénh thi€u mau hong cau liém, bénh ldo hod sém.... S6 lugng bénh nhan bi
bénh hiém ngheo, duoc diéu tri bing liéu phdp gen ngay mot ting.

Bénh ung thu, mot loai bénh gay nén do dot bién gen hoac do virus gay ung
thu, ¢6 ti 1& ngudi mic bénh tuong déi cao ¢ nhiéu nude trén thé gisi. Hién nay
bénh ung thu la bénh cé s6 nguoi duge chira va diéu tri bang liéu phip gen nhiéu
nhat 161 69% tong s6 bénh nhan diéu tri bing liéu phédp gen.

Bénh médu kh6 dong do mot gen lan dot bién, nam trén nhiém sic thé gii
tinh X & nguoi, la bénh gay anh huong nang dén cudc song va stic khoeé con nguoi.

Bénh mau kho dong ¢6 thé duge chira khoi bang liéu phdp gen.
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5 1.0 Ung the 69%
& 2 [ Benh truyén phiém 118 %
3.[] Bénh do mot gen hong 8,9%
4.  Beénh do gen bit hoat 7,9 %
5.[] Benh vé thanh mach 1,7 %
6.[] Cic bénh khic 0,5 %

Hinhl.3. Bi€u dé mot s6 loai bénh duge diéu tri bang liéu phap gen.

Bénh thi€u hut tram trong enzym OTC (Ornithine transcarbamylase) do
mot gen nam trén nhiém sic thé gidi tinh X 1a bénh hiém ngheo, gay hau qua rat
nghiém trong. Thong thudng tré méi sinh sau 72 gid bi hon mé, mot nira s6 tré tir
vong thing tuéi ddu tién, s6 con lai thudng tir vong trudc 5 tudi. Thir nghiém liéu
phdp gen trong diéu tri bénh thi€u hut enzym OTC déu tién véi Jesse Gelsinger vao
ngay 13 thing 9 nam 1999, tuy chua citu s6ng duge Jesse Gelsinger nhung da mé
ra mot trién vong mdi trong cttu chita cdc bénh nan y.

Gan day st dung liéu phdp gen chita benh Huntington bang antisens RNA,
da thu dugc ket quéa t6t mo ra tiém nang to 16n trong tuong lai ¢6 thé chita khoi
bénh Huntington cho con ngudi. (NewScientist.com /2003). Mot phat minh méi
trong liéu phdp gen 1a k¥ thuat tao ra cdc liposom c6 kich thudc siéu bé (25 nm), dé
dang mang gen li¢u phip qua cdc 16 trén mang nhan, hoac sir dung vecto liposom
duge bao boc trong mét 16p vo PEG (polyethylene glycol), dé dua céc gen vao &
bao ndo nham chita bénh Parkinson da c6 két qua kha quan c6 thé sir dung liéu
phadp gen chita cic bénh hiém ngheo cho con ngudi (NewScientist.com /2003).

Nhimg nam gan day, hang nghin bénh nhan bi bénh xo nang, bénh nhan
nhiém HIV, bénh nhan bi ung thu da duoc diéu tri bang liéu phdp gen, mang lai

cuoc song binh thuong cho ngudi bénh.
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Chuong 2

NGUYEN LY VA KY THUAT CO BAN CUA LIEU PHAP GEN

L. NGUYEN LY CUA LIEU PHAP GEN

Muc dich cta liéu phap gen 1a dua mdt gen mad cdon goi 1a gen lidu phip
vio t&€ bao ngudi, 1am cho gen méi gan vao bd gen cua té€ bao ding vi 1ri can thiét
vi hoat dong binh thudng trong t€ bio. Gen liéu phip hoat dong, tao cde sén pham
¢6 khd nang han ché tic dung cia gen hong hoic tic ché gen hong lam giam biéu
hién ctia bénh. Do vay, thuc hién liéu phdp gen gdm mét s6 bude co ban: tich dong
gen liéu phdp, chon phuong tién chuyén gen (cdn goi 1a chon vecto chuyén gen)
phil hop véi gen liéu phdp, tao cdc vecto tdi to hop va ky thuat dua vectd mang gen
lieu phdp vao 1€ bao chi hoac co thé, déng thoi theo ddi hoat dong va bicu hién clia

gen ligu phap.

1. Gen liéw phap va tach dong gen liée phip

Gen lieu phdp (Therapeutic gene) 1& ciac gen {(hay cdc doan DNA, RNA)
cdn thiét dé thay 1h€ cac gen bi hong, Kim ham hoat dong cia cdc gen hong, hoac
hé tro hoat dong cho cdc gen bl mat chic nang trong t& bao chu, nhim khoi phuc
hoat dong binh thudng cua 1€ bao va cla co thé song.

Tach dong gen liéu phdp (Cloning of Therapeutic gene) duge thuc hién
bang cic phuong phdp tich dong thuc nghiém thong thuong, trong cdc phong thi
nghiém sinh hoc phéan ur va k§y thuat gen. D€ liéu phdp gen cé hiéu qua cao cin

chu ¥ dén tinh tuong thich cta gen liéu phip va (& bao dich (la 1€ bao soma hay t€
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bao sinh duc). Khi cdc t& bao cho va t€ bao nhan ciing nhém hoac ciing nguén géc
c6 thé lam tang hiéu qua cua liéu phap gen. Cic gen liéu phdp sau khi tach dong, va
chuyén vao (& bao dich phii dam bao giir duoc chiic nang nguyén ven. Su thanh
cong cua liéu phdp gen phu thudc rat 16n vao két qua lya chon va tich dong gen

liéu phéap va té bao dich.

DNA ngudn

Gen L'!hl,ﬂ‘li o Plfl.‘b'lllid‘ EcoRI . N l,?" ’ll:l]!
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IcoRI
l EcoRI leIu

Baucat ——
-7 sola _,\
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R ecombinant
DNA

DNA vi khuin

Hinh 2.1. So do cic bude tich dong gen liéu phdp (gen cin thiét).

Gen liéu phép c6 thé tich dong tir cdc nguon t&€ bao cho khic nhau nhu &
bao vi khuan, t&€ bao dong thuc vat, t& bao ngudi va mot s6 loai virus. Tich dong

gen liéu phdp c6 hiéu qua cao doi véi cic gen da biét can ké kich thudc, vi tri cia
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gen trong bd gen. Hieu qua tich dong gen li¢u phdp con phu thude vao ciu trice,
chic nang gen, va san pham cila hoat dong gen, cling nhu muc do hién dai cia cic
thiét bi thi nghi¢m.

Tuy theo dac tinh cha gen liéu phip va muc dich ¢cha héu phidp gen, ¢6 thé
tach dong gen liéu phap tir bd gen (genome), hoac tir mRNA. Truéng hop can cic
gen nguyén ven (ké cac cdc ving khong mang ma di truyén) phai tich dong tir bo
gen. Thudng chi thyc hién vdi cdc gen cd kich thude nho, can tach chiét vi tinh
sach DNA 10ng s6, sau d6 dya vao dac diém da biét clia gen can thiét dé lua chon
cic loal enzym gidi han va k¥ thuat tich dong hop ly. Néu cdc gen can thict ¢é
kich thude 16n. hoac chi cin cac phan DNA mang mi di truyén, phai thue hién tich
dong gen tir cic mRNA. Trong trudng hgp nay cian tdch chiét mRNA, va thuc hién
k¥ thuat phién ma nguge dé tao céc gen liéu phdp 1a cdc cDNA wong mg. Trudng
hop su dung gen licu phip la cdc doan oligo nucleotid da biét trinh tu (mach kép
hoac mach don). ¢6 thé 1ao cde doan olige nucleotid bing phuong phép tdng hop

nhan ao .
2. Cac loai vecto thudmg sur dung trong liéu phap gen

Liéu phdp gen ngay cang tr¢ thanh phuwong phip chita bénh hiéu qua cao,
mét phuong thudc sinh hoc dac higu (Biomedicine) dang dian dan trd thanh phd
bi€n trong y hoc. Tuy nhién, v6i trinh do khoa hoc hién tai, hiéu biét chua that ddy
du vé ciu tric chife nang hoat dong cua timg gen cling nhu ca bo gen con ngudi,
ligu phdp gen con nhiéu han ché vé két qua chita bénh, tng dung trong chita bénh
m&i chi & pham vi hep.

B¢ ¢6 thé nang cao hiéu qua ca Hiéu phdp gen trong chita bénh, mét vin dé
quan wong 1a chon vecte chuyén gen phd hop vai gen cin chuyeén, phit hop véi loai
1€ biro dich va loai bénh can dicu tri.

Veclo chuyén céc gen licu phdp trong liéu phdp gen goi la vecto lieu phdp.
Vectd lieu phap trude hét 12 mot vecto chuyén gen, ngoaj ra con cé mot s6 dac

diém dac trung riéng:
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- Veetd héu phip phai diam bido dua cdc gen ligu phiap vio t&€ bao (co thé)
dé dang, khong gay on thuong cdc hoat dong clu cic gen khic clia bo gen con
ngudi (khong hoge rit it gay ddp ving mién dich, khong gay phi huy chitc nang cdc
mo, khong ¢6 tdc dong kich hoat cdc gen tién ung thu...).

- Vectg ligu phdp phai ¢6 kha nang mang mot gen liéu phdp c6 kich thudce
cang 16n cang ton.

- Vecto liéu phdp c6 su linh hoat vdi cdc & bao dich, mo dich dé cé thé
gén gen liéu phdp vao diing nhiing vi tri dinh trude. Ngoi ra, cdc vecto chuyén gen
li¢u phip gen phai c6 tinh tién dung cao, dé sir dung va thuan tién cho y t& cong
dong.

Hién nay, dua vao ban chat va nguon géc clia vecto ligw phdp gen ngudi ta
chia cic vecto li¢u phdp 1am hai nhom: vecto ¢ ban chat virus (viral vector) va

vecto khong ¢6 ban chat virus (nonviral vector).
2. 1. Cdc vecto liéu phdp gen c6 ban chdt virus (viral vector)

Su phit trién cta khoa hoc, dac biét 13 sinh hoc phan tir va ky thuit gen,
gitp con nguoi hiéu 1& co ché xam nhiém va gay bénh cia nhiéu loai virus. Khi
xam nhiém € bao, virus ¢6 kha nang chuyén bo gen ciia virus vio trong cc t& bao
chli. Mot s6 nhém virus ¢6 thé duge gén bo gen virus hoac mot s§ gen cua chl’mg
vao bo gen 1€ bao chi, 1ao thanh mot thé thong nhat. Cdc gen virus gin véi bo gen
t€ bao ch, ¢6 thé ton tai lau dai cing véi qua trinh phan chia cia ¢ bao chil, 10
nén cdc provirus. Moi loai virus thude nhém nay, déu c6 mot co ché dac hiéu riéng
d¢ gan mot phan hodc i bo gen virus véi bo gen 1€ bao vdi thoi gian ngin va hiéu
qua cao. Hién tugng tao nén cdc provirus duge goi 13 trang thdi tiém sinh cla virus.
Virus ¢ trang thdi tiém sinh goi 1 cdc virus on hod. D6i vdi cdc virus gay bénh, d6
la thot gian 4 bénh. Thai gian ( bénh dai ngdn khdc nhau wy loai virus, tuy thude
dac diém cla 1¢ bao chil va diéu kién ngoai cinh. Thii gian & bénh cé thé kéo dai
val gio, vai ngay, mot vai thdng dén hang chuc nam...

Trong qua trinh ton tai va phan chia cla & bio chi, bo gen virus gén vai bo

gen 1€ bae cling duge nhan 1én tao nén vo s§ cdc € blo mang cdc gen virus, vin
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hoat dong binh thudng goi la provirus. Khi trong co thé, hoic tir ngoai moi trudng
¢6 mot tdc nhan nao d6 khong binh thudng (thuong la tia tir ngoai, cic chat doc, tia
phong xa hoac nhiét d cao...) tic dong vao provirus , lam cho bo gen virus tich
khoi bo gen t& bao, thuc hién qud trinh tdi ban gen virus va tdng hop céc thanh phan
cua virus trong t€ bao chu. Qua trinh lap ghép cdc thanh phén ciia virus tao nén céc
virion, cdc virion hoat dong tao nén vo s6 virus méi phd vé € bao chu tiép tuc xam
nhiém céc t&€ bao khac. Day la giai doan biéu hién rd rét nhat cia bénh, gay giam

stt sttc khoé con ngudi hoac ¢6 thé gay tir vong.

Virus  Bé genvirus Plassmid B0 genvirus  Genvirus gdn
;| “vao bd gen t& bao

wy Proteincdu
» & trdccla virus

Nhan 1/
i

Gen Jleu pha p “mang gen

Gen ligu phap gin liéu phap
vaobd gen t& bio

Hinh 2. 2. So d6 tao viral vecto sir dung trong liéu phép gen.

Trén co so hiéu biét dic diém bo gen virus va co ch€ xam nhiém t€ bao, co
ché gan gen cua virus vao bo gen (&€ bao. Con ngudi da tim ra cic bién phap loai bo
céc gen c6 hai cla virus, hodc gy bat hoat cdc gen c6 hai clia virus, nhung vin gilr
lai cdc gen virus gitip cho su xam nhiém va gan gen vao bo gen t& bao, tao nén cic

vectd liéu phap gen.



26 NGUYEN LY VA KY THUAT CO BAN CUA LIEU PHAP GEN

Vecto liéu phdp gen hinh thanh tir nhimg virus bién doi gen, ¢6 mang cic
gen liéu phap (Therapeutic gene) goi la vecto liéu phap gen ¢6 ban chét virus — viral
vecto (viral vector). Trong viral vecto gen liéu phdp dugce thay thé vao vi tri mot s6
gen clia virus, nhung van dam bao kha nang xam nhiém va chuyén gen liéu phdp
vao t& bao, hoac gin gen liéu phdp v6i bo gen t€ bao dich dé thuc hién chiic nang
chira bénh.

Vecto liéu phip gen ¢6 ban chat virus duge chia thanh nhiéu nhém tuy theo
dac diém cdu tric bo gen va dac diém xam nhiém, dac diém gay bénh cua virus...
Viral vecto gom mot s6 loai chi yéu: vecto adenovirus, vecto retrovirus, vecto

adeno -associated virus (AAV), vecto herpes simplex virus (HSV).....
2.1.1. Vecto adenovirus (adenoviral vector)
a. Pdc diém cdu tao va di truyén cua adenovirus

Adenovirus 12 mot loai virus ¢6 capsid da dién 20 mat, phan 101 chira
DNA mach kép. Adenovirus duge phan lap dau tién tir amidan tuyén vom hong cua

ngudi, gay cdc bénh vé dudng ho hap.
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Hinh 2.3. A - Hinh dang kich thuéc adenovirus dudi kinh hién vi dién tr.
B - M6 hinh cdu tric khong gian adenovirus.
Vo capsid cla adenovirus cdu tao tir 252 phan tir protein, xé€p thanh 20 mat

tam gidc. Bo gen cla adenovirus 1a mot chudi DNA xoan kép dai 36 kb, gom hon
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50 gen. Trong bo gen ciia adenovirus ¢6 4 vung gen quan trong ddi vai si 16n tal v

hoat dong ctia né ky hieulaE, E,, E,vaE, Trong d6 gen E, ¢6 chife nang ma
hod cho céc protein enzym gidp cho qud trinh phién mi tong hop cac protein sém
(protem enzym cua virus), cic gen E, va IF, diéu hoa qud trinh va tdi ban DNA
virus, dich ma tdng hop cdc protein muon, dong thasi ¢6 lien quan dén sy ddp ting

mien dich cta vat chi rong qud trinh tan ¢ong cda adenovirus,

bo Nguyén Iy thict ké'vecter adenovirus

[y

Adenoviral vecto 1a vecto lieu phdp gen tzo nén tir cde adenovirus i 18
hgp. D¢ tao duge veets adenovirus dau 1ién can tao cdc adenovirus ti 6 hap ¢ kha
nang xim nhicém va chuyén gen licu phap vio & bao vat chu, nhimg nil kha nang
td1 bian trong ¢ bao chu. DE thict ke adenoviral vecta cin loat bo gen B cua
adenovirus, thay the bang phirc hop promoter - gen li¢u phap vi cdc gen can thict
dicu khién qui trinh biéu hién ciia gen l1éu phip trong t€ bao chlt. Gen E | cia
adenovirus ciing duge gay bat hoar hojic loai bd. Bo gen adenovirus sau khi di loaj
bo cdac doan gen F, gen I 5 duge dua vao (€ bao ddong goéi {packaging cell) dang
thoi v6i gen licu phap. Trong (€ bao déng 261, qud trinh tii 16 hop o nhimg di¢m

tuong dong tao nén bo gen  adenovirus tdj 6 hop chita gen liéw phip.

Ew

Ej;
—
—i
J — i | | S|
E. E. l—E_._l Ey
3

Hinfe 2.4, S0 d6 cdu tric bo gen clia adenovirus,

Adenovirus tdi 16 hop ¢6 khai nang bicu hi¢n gen li¢u phap nhung mat kha
nang ta1 ban DNA goi 1a veeto adenovirus,
Trong lieu phdp gen hai loai vecto adenovirus la FG (first generation) va

HD (Helper dependent) dugc sir dung nhiéu nhat. Veeto FG (vecto the h¢ thit nhat)
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kich thudc khoang 8,3 kb, trong d6 cédc viing gen quan trong cua E, va vung gen E,
bi loai bo thay thé bang gen liéu phdp va cdc gen cin thiét khic. Vecto HD (vecto
phu thuéc helper) bi cat bo phan 16n gen clia adenovirus, do vay c6 thé cho phép cai
gan nhimg gen liéu phép c6 kich thuéc 16n. Pac diém quan trong cta vecto HD la
it gay ddp (ng mién dich va chi c6 thé tdi ban trong cdc t& bao bi virus helper xam

nhiém.

Gen litu phap Bd gen adenovirus
Fromoter gen wirus

(%:O Vecto
OI\C{L) o ) ddenovirus

Hinh 2.5. So dé qud trinh hinh thanh vecto adenovirus.

c. Co ché hoat dong ciia vecto liéu phap adenovirus

Adenovirus 1a loai virus xam nhiém ca (& bao khong phan chia va céc t&
bao dang phén chia, nén vecto adenovirus cling c¢6 kha ning xam nhiém ca 2 loai
t€ bao. Vecto adenovirus cé thé mang cdc gen liéu phap kich thudc 16n tir 8 kb dén
30 kb (1 kb = 1000 bp), khong gay dot bién gen clia cic t€ bao dich. Pac diém bt
1gi nhat khi sir dung veeto adenovirus 1a gay hiéu tmg giam manh ddp ing mién

dich cua t€ bao.
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Vecto adenovirus ¢6 kha nang xam nhiém va chuyén gen cho nhiéu loai t&
bao, do nhicu loai t&€ bao dich ¢6 cdc co quan thu cam (receptor) phu hop véi
adenovirus . Khi xam nhiém vao trong t&€ bao chu, phan 16i mang bd gen virus va
gen liéu phap chui qua 16 mang nhan. B6 gen cua adenovirus, ciing nhu cdc gen clia
vecto adenovirus khong ¢6 kha nang gén véi bo gen t&€ bao nhu & retrovirus. Trong
nhan t€ bao chi cdc gen cha adenovirus thuc hién qud trinh phién ma, qua trinh
dich ma trong t€ bao chat cia t&€ bao chli tao nén protein licu phiap va cdc loai

protein can thiét cho virus.

Vectg Adenovirus

vl g

Hinh 2. 6. Co ché hoat dong clia vecto adenovirus.

Hién nay, c6 thé sir dung mot loai vecto adenovirus c¢6 kha nang tai ban
DNA, vecto nay duge sir dung trong liéu phdp gen chita bénh ung thu. Khi thiét ké
cdc vecto adenovirus nay, chi can cai gen liéu phdp ma hod cic protein dic hiéu c6
thé tiéu diét cdc t& bao u mot cach chon loc, dong thoi gay bat hoat cdc gen doc va
gen ¢6 hai cla adenovirus. Protein liéu phdp tao ra trong t& bao dich lam ngimng qua
trinh phat trién ctia khéi u, hoac tiéu diét khéi u. Vi du, vecto ONXY- 015 bi cat bo
gen E;, thay vao d6 la gen md hod mot loai protein dac hiéu. Trong céc t€ bao binh
thuong vecto ONXY- 015 bi tiéu huy, do khong chong duoe tic dong phan huy ctia
cdc san pham cha gen p53 trong t& bao binh thuong. Trong cac t€ bao khéi u, do

gen p53 bi hong gy hién tuong t&€ bao phan chia khong kiém sodt, khi dé vecto
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ONXY-015 duoc tai ban tao nén céc protein liéu phap dac hiéu tiéu diét t€ bao ung
thu.

_ Hién nay, vecto adenovirus dugc st dung nhiéu nhét trong chita bénh ung
J thu ciing nhu trong diéu tri cdc bénh xo nang, mau khé dong, loan dudng co...
Trong tuong lai vai trd va kha nang tmg dung vecto adenovirus trong diéu tri va
chita bénh bang liéu phdp gen, ngay cang duge tng dung rong rai véi hiéu qua

cao.

2.1.2. Vecto retrovirus (Retroviral vector)

a. Pdc diém cdu tao va di truyén ciia retrovirus

Retrovirus la loai virus RNA, kha nang xam nhiém t€ bao chu cao. Khi
xam nhiém t&€ bao chli ¢6 kha nang gin bo gen virus véi bo gen t&€ bao chu, la co so

thuan loi dé thiét k& cic vecto liéu phap gen hiéu qua.

Hinh 2.7. So do cau tric khong gian clia retrovirus.

Cau tric retrovirus gém phéan vo ¢é ba 16p, phian 161 RNA goém 2 soi dong
dang. Lép vo ngoai cing la glycoprotein (gp 120), ti€p dén 16p vo kép lipid, 16p
trong cung la vo capsid. Bén trong 16p vo capsid 1a RNA, va cdc loai enzym cua
virus. Enzym phién ma ngugc (reverse transcriptase) gitp virus chuyén bo gen
RNA sang dang ¢cDNA mach kép. Enzym cai xen (integrase) giip cho qua trinh

cai xen bo gen virus v6i bo gen t& bao chi ¢ nhimg diém tuong dong.



LIEU PHAP GEN - NGUYEN LY VA UNG DUNG 31

Bo gen retrovirus ¢ dang RNA soi don, thuong gom hai soi RNA cau tric
va kich thuéc giong nhau, kich thude khoiang 7 kb — 11 kb. Méi soi RNA chira ba
nhom gen chu yéu: gag, pol, env . Mot s virus gay ung thu c6 thém nhém gen gay

ung thu - oncogen.

i —':ﬁ-'-'?‘* RNA
Vé trong v .'\‘\‘ e
;s .‘ Capzid

Hinh 2.8, So do cdu tric cat ngang cha retrovirus.

Gen gag ma hod protein 16i trong thanh phan cdu tric hat virion, gen pol
ma hod enzym phién ma nguoc va cic enzym cén thiét cho hoat dong cuia virus, con
gen env ma hod protein trong cau triic cac 16p vo cla virus. Oncogen ma hod cic
protein tién ung thu, hoac protein gay hién tugng phan chia khong binh thuong cia
t€ bao, tao nén cdc khoi u. Hai ddu méi sgi RNA ¢6 mot trinh tu lap dai tan cung -

LTR (long terminal repeats).

Bo gen retrovirus khong gay ung thaur

Frotein gay ung thor

Hinh 2.9. So do cdu triic b gen retrovirus.
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boan lap LTR mang mét s6 trinh tu cén thiét cho qua trinh biéu hién gen
clia virus va mot trinh tu dac hiéu gitp cho qué trinh gén bo gen virus véi bo gen t&
bao chu, goi la trinh tr gdn xen - arr (attachment site). Trong bo gen retrovirus con

c6 mot trinh tr gidp qud trinh "déng géi" bo gen cua virus goi la trinh tu .

3 6 ? 8 q 10 Kb

SRR Y
pro pof Vor rev tat nef
s aE ] eny i

B it i |
IR0 A
vif tat vpu rev

Hinh 2. 10. So d6 cau tric b gen virus HIV.

Trong ho retrovirus cdc virus thuéc nhém Lentivirus ¢6 bo gen tuong doi
phtic tap, ngoai 3 nhém gen chii yéu gag, pol va env con c6 cic gen vif, tat, vpu,.
nef, vpr, rev., moi gen c6 chirc nang khac nhau, c¢6 kha nang bién déi nhanh gifl];’
cho tinh thich ting cao cta virus. Vi du, virus HIV 1a mét dién hinh ctia virus nhém
Lentivirus, c6 b gen xdp xi 10 kb, gdm 9 gen gag, pol, env, vif, tat, vpu, nef, vpr,
rev ¢o kich thude khic nhau, chitic nang khic nhau. HIV 1a loai virus nguy hiém,

gy hoi ching suy giam mién dich & nguai.

b. Nguyén ly thiét ké'vecto retrovirus

Vecto retrovirus 1a vecto liéu phap gen duoc cdu tao tir retrovirus da  bién
d6i gen. Vecto phai dam bao cdc chiic nang mang gen liéu phdp, c6 kha nang xam
nhiém (€ bao dich va lam cho gen li¢u phdp dugc gin véi bo gen t& bao chi, nhung
khong gay doc cho t€ bao chu. Nguyén ly chung cla qud trinh thiét k& vecto
retrovirus phai loai bo cdc gen doc cua virus, chi giir lai mot s6 gen can thiét cia
virus cho qud trinh xam nhiém, tdi ban, gdn gen, dong thdi cai thém cdc gen liéu
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phip. Vecto retrovirus phdi c6 kha nang lam cho gen liéu phap hoa nhap vao bo
gen 1€ bao dich v6i tan s6 cao, khong gay dot bién gen (& bao dich, it hoac khong
gay hiéu tng phu bat loi.

Bé gen retrovirus 0T P — o '
ur oag F-T-1 -
Veclo mang gen B e —
lisu phap v

Gen ligu phap

T= Béae deng gei

v protoing.

IIMI : I'aé.

Veols iehioviius
(Rehoviial vectar)

Hinh 2. 11. Céc budc tao vecto retrovirus.

Thiét k€ vecto retrovirus 1a mot qué trinh phiic tap, gém nhiéu giai doan
khac nhau:

I - Loai bo cdc gen chii yéu clia virus gag, pol, env va oncogen thay thé
bing gen liéu phdp tao thanh vecto bo gen (vector genome).

2 - Xir ly cat riéng cdc gen gag, pol va gen env cua retrovirus nhung vin
dam bao chiic nang cdc gen.

3 - PBua vecto bo gen cling véi cdc gen gag, pol va gen env da xit 1y clia
virus vao mot t€ bao dac hiéu la t€ bao déng géi (packaging cell).

4 - Trong t€ bao dong géi, cic gen virus hoat dong téng hop cdc thanh
phan vo cia virus, cic thanh phdn vo virus két hop véi vecto mang gen liéu phép

hinh thanh nén vecto retrovirus (retroviral vector).
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c. Coché hoat dong ciia vecto retrovirus

M6i loai retrovirus c6 nhimg dac diém cdu tric gen, kha nang xam nhiém
va tdi ban gen dac trung riéng, do do tir cdc loai retrovirus khac nhau tao nén cac
loai vecto retrovirus khdc nhau. Hién nay vectd retrovirus chiém  trén 60 % tong
cdc loai vecto liéu phdp st dung trong diéu tri va chita bénh bang liéu phdp gen. Hai
nhém vecto retrovirus dugc sur dung nhiéu nhat trong liéu phiap gen la Mo-MuLV
(Moloney murine leukemia virus) va Lentivirus (HIV- human immuno deficiency
virus, SIV- Simian immuno deficiency virus ). Vecto Mo-MuLV dugc str dung cho
nhiing t€ bao dang phan chia, con vecto HIV va vecto SIV sir dung cho cdc 1€ bao
0 trang thai khong phéan chia. Mac du sir dung virus HIV dé tao cdc vecto liéu phédp
trong liéu phdp gen & ngudi cho két qua cao nhat, nhung dén nay van dé sir dung
vecto tir HIV trong liéu phdp gen con dang duge tranh cai va lo sg mic do an toan
doi vai nguoi bénh.

Vecto retrovirus duoge dua dén cdc (€ bao dich bang nhiéu ky thuat khic
nhau. Khi tiép can t& bao dich ¢ nhig thu thé (receptor), vecto retrovirus dugc dua
vio bén trong 1€ bao. Trong t& bao chat cha € bao dich céc thanh phan vo clia vecto

bi phan huy, phan 161 RNA duoc giai phéng.

Vaotd eatrovirys i :
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Hinh 2. 12. Co ché hoat dong cua vecto liéu phdp retrovirus.
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Enzym phién ma nguoc cua virus xtic tic qua trinh chuyén RNA soi don
thanh ¢DNA soi kép. cDNA qua 16 mang nhan vao trong nhan té bao dich, nho
enzym integrase cuia virus lam cho ¢cDNA mach kép dugc gin xen vao bo gen
nhimg diém tuong déng. Gen li¢u phdp ciing dong thai duge gin vao bo gen cla t&
bao dich, phién ma va dich ma tao nén céc protein liéu phap trong t& bao dich.

Ngay nay, vecto retrovirus da duoc sir dung ¢6 hiéu qua trong nhiéu liéu
phédp gen chita bénh ung thu, bénh suy giam mién dich do thiéu hut enzym ADA,
bénh thi€u mdu, bénh tiéu dudng....Trong tuong lai khi trinh do cua ky thuat gen
dugc nang cao, cic vecto retrovirus sé thuc su 1a loai vecto liéu phap gen dugc wa

chudng va su dung rong rdi trong di€u tri, chita bénh bao vé siic khoé con nguoi.

2. 1. 3. Vecto Adeno-Associated Virus (AAV)

a. Dac diém cau tao va di truyén cia Adeno -Associated Virus (AAV)

Hinh 2. 13. Cau triic khong gian ctia Adeno - Associated Virus (AAV).

Adeno - Associated Virus (AAV) la loai virus kich thuéc nho thuéc nhém
parvovirus khong gay bénh cho ngudi. Khi khong ¢6 mit ciia mot loai virus tro gitp
(helper virus ) khac nhu adenovirus, virus herpes... AAV ¢6 thé xam nhiém cédc &

bao khong phan chia, gan bo gen ctia AAV vao (€ bao ngudi & vi tri dic hiéu trén
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nhiém sac thé s6 19 tao nén tién virus (provirus). Provirus ton tai cling bo gen nguoi
mot thoi gian dai trong t&€ bao, khi gap mot diéu kién nao dé6 AAV tich khoi bo gen
ngudi, thue hién cac qua trinh phién ma, tdi ban tao nén vo s6 hat virion AAV trong
t€ bao, chuan bi chu trinh xam nhiém céc t€ bao khic.

Bo gen cia AAV 1a DNA sgi don, dugc bao boc trong 16p vo capsid. Bo
gen AAV c6 kich thude khoang 4,5 - 4,7 kb , hai ddu la cdc trinh tu lap tan cung
dao nguoc ITR (Inverted Terminal Repeats) gom 145 bp. Bo gen AAV gém 2
nhoém gen chinh la gen rep va gen cap, cac promoter p3, p19 va p40, phin cudi bo
gen la trinh tv gidn duéi poly Adenin — poly A (polyadeninlation). Gen cap ma ho4
protein trong cau tric vo capsid cia AAV, gen rep ma hod cdc enzym gitp cho qua
trinh tdi ban, phién ma cling nhu qua trinh gan bd gen AAV vao bo gen t€ bao chu.

ITR Rap Cap TR

S s

p5  pl19  péo PA
TR TR
Promoter Gen lieéu phap

k:

Hinh 2. 14. A - So do cdu triic bo gen cua Adeno -Associated Virus.
B - Sodé cdu triic vecto AAV.

b. Nguyén ly thiét ké vecto Adeno-Associated Virus (AAV vector)

Khi thiét ké cic vecto AAV phai loai bo cic gen rep , gen cap cia AAV
doéng thoi thay thé vao vi tri d6 la gen liéu phdp va promoter thich hgp. Thiét k&
vectd AAV can luu y chi sir dung cdc gen liéu phdp c6 kich thudc nho, khi kich

thude gen liéu phdp qud 16n, lam mat kha nang hoat dong cia vecto. Bo gen cua
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AAV c¢6 kich thude nho, chi thich hop véi cic gen liéu phdp kich thude dui 4 kb,
khi gen li¢u phip kich thuée 16n hon 5 kb gay mat tdc dung clia vecto.

Quad trinh thi€t k& vecto AAV cin su c6 mat cua virus trg gitp (helper
virus), thudng sir dung la cic adenoviral helper gitp qud trinh tdi t6 hop dong thoi
vGi gen li¢u phdp, goi la sy déng chuyén nhiém (cotransfection). Hién nay, thiét k&
vectd AAV ngudi ta sir dung dong thoi ba thanh phin chi yéu gém: vecto plasmid
mang gen li€u phap va cac doan ITR , virus Adeno - Associated Virus (AAV) va

virus trg gitip la adenoviral helper.

Adenovial helpa
Vectlo mang gen licuphap Adeno - associated virus (AAV)

[aR]P] Gen liéuphap | Ad LITR[P] vep [  cap [TTR]

Hinh 2. 15. So d6 qua trinh thiét ké vecto AAV.

Qud trinh chuyén nhiém déng thoi 1am cho qud trinh téi t8 hop gitta
plasmid mang gen liéu phdp, AAV va adenoviral helper tao nén vecto mang AAV
mang gen liéu phap va cic dang adenovirus lai. Bang ky thuat xir 1y nhiét dé gay
bat hoat cdc adenovirus lai (do vecto AAV bén nhiét hon), sau dé sir dung k¥ thuat
siéu ly tam phan doan, cé thé tich duoc cic vecto AAV mang gen liéu phdp can
thiét.
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Vecta AAV duge dinh gid |2 loai vecto liéu phap gen ¢6 nhiéu dac diém
tot, phit hop véi yéu cau sur dung.

- Pac diém quan trong nhat la vecto AAV 6 higu qua chuyén gen rit cao,
khéng gay bénh cho ngudi, mat khidc protein  virus khong duce biéu hién do dé
khong gay dap tng mién dich trong 1€ bio hodc gay hiéu iing viém trong co thé.

- Virus AAV Kicu dai va vecto AAV chi c6 thé tdi ban khi ¢6 mat cice virus
tro gilp (helper virus) nén khong gay lay lan rong.

- Vecto AAV chi ¢ kha ndng gin, chén cdc gen 0 mot 6 vi tri rat han ché,
nén cé hiéun qud giam kha nang gan sai vi tri cha veetd, giam hicu qua dot bién
hoac gay ung thu nhur cic loai vecto khic.

Tuy nhién, vecto AAV con rat nhiéu han ché, do vay st dung vecto AAY
trong li¢u phdp gen can chd y khic phue dé nang cao hiéu qua cia liew phap. Do
kich thude clia veetod AAV nho, nén chi ¢6 thé cho cai gin vt chuyén nhimg gen
ligu phdp kich thude nho, sau khi ¢ii gen liéu phip thubng gay e ché tdi ban DNA
cua vectos AAV, 1am han ¢hé hicu qua khi sicdung vecto AAV.

Trong qua trinh 1ao vecto AAV, sy tdl 16 hop gilla AAV kiéu dai,
adenovirus helper va vecto mang gen licu phdp thudng tao nén nhimg vecto AAV
mang moOt val gen cua virus rg gitip {(adenovirus helper). ¢6 the gay cac dap (g
mién dich khéng mong mudn, Do dé, k§ thuat tao vectd AAV cidn hét sic nghiém
ngat. clin phai nghién cu tim o1 cde k¥ thudt méi, nham ngan chan vects AAVY
tridnh = nhiém™ cdc gen khong cin thiét coa adenovirus helper.

Hién nay, con ngudi chura hicu biét duge mot cich cin k& co ché gan gen,
chuyén gen clia AAV vio € bio chu, do d6 ciing han ché kha nang sit dung vecto
AAV trong liéu phip gen.

. Coché hout déng cia vecto ficu phdap AAV (AAY vector)

Veeto AAY duge st dung trong didu (i bénh ung thu, bénh x0 uang
(Cystic fibrosis), bénh nghén mach vanh tim va nhiéu loai bénh khic cd hién qua.

Veotd AAV ¢6 nhiéu vu diém duge coi la loai vectsr AAY  Inén vong trong ligu

phip gen.
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Khi vecto AAYV 1iép can t€ bao & cic thu thé dac tnimg (receptor), toan bo
cic gen qua 16 mang nhian vao trong nhin t¢€ bao. Trong nhan 1€ bio chi, mot s¢
gen mi hod cic protein enzym (protein sém) duce phién ma va dich ma, gidp cho
qud trinh 141 bin DNA va giin DNA vao vi trf dic hiéu trén bo gen t€ bao chi. Gen
lieu phép trong vecto cling dugce nhin lén, phien ma va dich mé (o nén ¢dc protein

liéu phip, giéng nhu cdc viral vecto khac.

214 Vecto lidu phdp tiv Herpes Simplex Virus (11SV)

a. Ddc dién cdu tao va di ruvén ctia herpes virns

Herpes virus la mot nhom virus 1on, ¢é bo gen la DNA mach kép, gay
nhiéu loai bénh & ngudi va dong vat. Herpes virus ¢6 thé xam nhiém t& bio thin
kinh trung uong va cdc hach thn kinh cam gidac trong thoi ky 0 bénh, khi hoat dong
tir ban gay cdc bénh trén nguoi va dong vat, Herpes virus ¢6 kich thude khoang 150
nm, ciu tao gdm vo ngodl, vo trong, mang lipid. vo capsid va phin 181 ehita DNA.
Vo capsid cav tao tlr 162 don phan (capsomer}, tao hinh da dién 20 mat. Bo gen
herpes virus Ia phan tir DNA mach kép, kich thude 152.260 bp.

Herpes virus wong déi da dang. gém nhiéu nhém ¢6 su phan biét goi 1a
herpes typ 1, herpes typ 2..., do d6  duoe goi la virus herpes don hinh (herpey
simplex) ky hiéu la HSV-1, 11SV-2. Bo gen cta herpes virus ¢6 cdc viing chinh :
vung U, (unique long) kich thuée khoang 20 kb va ving Uy (unigue short), cic
trinh we lap lai IR (internal repeat long) va 1Rs (internal repeat short) néi gitta U,
vol Ug. Bo gen herpes virus ¢6 cau tnic phite tap gdm hon 80 gen, phan bs khong
dong nhat. Vi dy, HSV-1 ¢6 doan Uy gém 13 gen, ky hicu Uy 1, U, 2... dén U, 13,
Trong ving IR, chifa hai gen LAT (Latency associated transcript), LAT, dai 2,5 kb
va LAT, diu 1,5 kb. Bo gen herpes virus gém  ba nhém gen ¢hi yéu la: nhom gen
achay gen rat sédm - IE (immediate early), nhém gen f hay  gen sém - E (early) va
nhom  gen P con goi la gen mudn — L (late), hai ddu bo gen 1a cac tinh ty TR
{termunal repeat)... Trong b gen cd khodng mot phan hai cdc gen khong can thidt

cho sutdi ban cua herpes virus trong té bio chi.
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Hinh 2.16. A - Cau tric Herpes virus dudi kinh hién vi dién .

B - So d6 cdu tao Herpes virus .

b. Nguyén ly thiét ké vecto HSV-1 (HSV-1 vector)

Hién nay vecto HSV-1 dugc st dung nhiéu trong cédc thir nghiém diéu tri’
nhiéu loai bénh bang liéu phap gen. Thiét k& vecto HSV-1 dua trén co s& tdi t hop
cua virus Herpes simplex typ 1 (HSV -1) v6i Amplicon plasmid. Amplicon
plasmid la mét plasmid tdi t6 hgp mang gen Ori (origin replication), gen khdng
Ampicilin trong plasmid cua E. coli dong thdi mang gen Ori vd gen ma hod kha
nang déng goéi cua HSV va gen liéu phdp c6 gin doan promoter kiém sodt nhém

gen rat sém (promoter immediate — early).

Amplicon plasmid va virus trg gitp (helper virus) cung dugc gay nhiém vao
t€ bao kha bién (complementing cell line). Qua trinh ti t6 hop trong nhén t€ bao
kha bi€n tao nén cic vecto HSV mang gen liéu phdp cé thé sir dung trong liéu

phdp gen.
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c. Co ché hoat dong ciia vecto HSV-1 (HSV-1 vector)

Vecto HSV -1 1a mot loai vecto liéu phéap gen c6 nhiéu uu thé, c6 kha nang
cho gan va chuyén nhimg gen liéu phdp kich thuéc twong déi 16n tir 30 Kb dén 50
Kb. Vecto HSV -1 xam nhiém t€ bao chi nhanh, thoi gian tiém 4n dai, déng thoi
khong gay hoac it gay dap tmg mién dich khong mong muén & t& bao chi. Mat
khdc, c6 thé tao vecto HSV-1 v6i mOt do cao, nén ¢6 nhiéu thuan loi dam bao hiéu

qua cao trong liéu phap gen.
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Hinh 2. 17. So d6 céu triic b gen cua herpes virus.

Hién nay, vecto HSV-1 sir dung trong liéu phdp gen con han ché, do vecto
HSV -1 ¢6 thé tao mot s6 hop cht doc trong t& bao mot cach gidn ti€p. Vi du, mot
s6 san pham do cdc gen thudc nhém gen @ - gen rit sém ma hod (ICP4, ICP6 ...),
tao nén mot s6 hop chat doc véi t€ bao, gay cic hiéu ting khong mong muén ciia
lieu phap gen. Mat khdc, vecto HSV-1 chi biéu hién dac hiéu & t& bao than kinh,
do d6 sir dung vecto HSV-1 trong diéu tri cc loai bénh bi gi6i han rét hep, ch yéu
diéu tri cdc bénh lién quan dén h¢ than kinh. Gan day, ngudi ta da thir nghiém cai
thém cdc promoter ctia cic nhém —Ié' bao khdc (khong pl}éi t€ bao than kinh), budc
dau thu dugc két qua vé tinh da dang trong hoat dong va biéu hién cia vecto lieu
phap HSV-1.
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Nhi€u nghién ctru thye nghiém, cho thiy vecta liéu phdp HSV 1a loai vecto
liéu phdp cé trién vong trong liéu phap gen. Hudng nghién ciu thiét k& cdc loai
vecto HSV mdi da nang khong chi hoat dong trong cac 1€ bio thin Kinh, ma c6 thé
hoat déng trong cic loai t&€ bao khdc nhau, md ra kha nang tng dung rong rai va

hiéu qua ctia vecta HSV trong [i¢u phdp gen.
2.1.5. Cac loai vecto lidu phdp gen ¢6 nguon géc ur cde loai virus khdc

Trén co s6 thanh cong cla bdn nhém viral vecto chlt yéu adenoviral vecta,
retroviral vecto, AAV viral vectg vd HSV viral vecto , ngay nay con ngudi da va
dang thiét k& thém nhiéu loai vecto lieu phdp gen mdi, cé hiéu qua cao trong chila

va dicdu tri bénh tat cho con ngudi. .

Bang 2. 1. So sdnb higu qua st dung mot sd loai vecto lieu phép gen

Retrovirus Adenovirus Adeno DNA trin &
associated Liposom
Hidu qua diéu tri 63% 16% 2% 13%
(%)
Kich tnrde doan 8 kb Khoang 30 kb Akb Khong gidi
DNA insert han
Gan véibdgen Co Khéng Hiem |  Hiém
San phém |>106 cfu/ml  |>1011cfuml | »1012cfu/ml | Khong gidi
Phuong phdp ex vivo extin vivo exlin vivo exlin vive
Sy bidu hien _ Dai Nzén Ngain Ngan
Mitc do bidu hidn Via phai cao Vi phai Cao
Kha nang mién dich Hep Rong Réng Khéng,
D6 an toan Tao ddt bien | Phan (ng viém, | Phan ing Khong
gen taodéc to viém,

Ciéc loai pox virus, foamy virus, va nhi€u loai virus khic dd va dang duoc
str dung thu nghiém thiét k€ vecto liéu phdp gen cho hiéu qud tin cay. D€ lva chon
loai vecto liéu phép thich hgp trong diéu tri bénh, cin nghién ciu k¥ dic diém cha

bénh cu thé, nim vitng cdc mat uu diém va han ch€ clla mdi loai vecto liéu phap dé
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c6 thé chon va sit dung ¢6 hieu qua nhat. Cic loai vecto liéu phdp c6 hiéu qua khdc
nhau, duge sir dung trong liéu phdp gen khdc nhau tuy theo timg loai bénh. Hién
nay, retroviral vecto ¢é hiéu qua diéu trj cao nhat trong cdc loai vecto ligu phip

(63%}, vecto lidu phdp AAV ¢d hiéu qua diéu tri thap nhit (2%)...
2. 2. Cac vecto liéu phdp gen khong ¢6 bdn chadt virus (nonviral vector)

Trong liéu phzip; gen, ngoai cic loai vecto ban chat virus cdn sir dung nhiéu
loai vecto khong ban chat virus. Viral vecto ¢d kha nang xdm nhiém € bao chi
cao, chuyén cdc gen liéu phdp vi gan gen liéu phdp c6 hiéu qua. Mat han ché 16n
nhét cia viral vecto 1a midc do an toan cla t& bao chi, do cdc gen chén khong ding
vi tri tac nén cic dot bién gen cua t€ bao chi. Trong maot s6 trudng hop, lidu phdp
gen gy ddp (ng mién dich khong mong mudn & nhimg mic do nhat dinh. Ngoai
ra, viral vecto thudng bi giGi han kich thude gen liéu phdp, do d6 han ché kha nang
tng dung trong diéu tri bénh bing liéu phdp gen.

Vecto héu phdp khong c6 ban chét virus (nonviral vector), dugc nghién
ctfu va tng dung nhdm bo sung nhilg diém y&u clia viral vecto, tang cudng hiéu
qua liéu phip gen trong diéu trj va chita bénh. Nonviral vecto cho phép cai gin céac
gen liéu phip co kich thude khong han ché, it gay dot bién nén ngay cang duge sir
dung trong chita bénh béng liéu phip gen.

Vecto liéu phdp gen khoéng c¢6 ban chat virus bao gédm nhiéu loai nhu
liposom, phitc hgp liposom — polycation, DNA tran, oligo nucleotid, oligo- antisen,

tap hop cic peptid dac hiéu...

2. 2. 1. Liposom la vecier lidu phdp gen

a. Liposom

Vecto liéu phdp liposom da duoc thir nghiem diéu tri trén mot s6 d6i
tuong dong vat va con ngudi ¢6 hiéu qua. Ngudi ta st dung vecto liposom mang -
gen CFTR d¢ diéu tri cho cdc bénh nhan mac bénh xo nang, vectd liposom cai gen
mi hod interleukin-2 dugc thir nghiém trong diéu tri khéi u than... cho cic két qua

kha quan.
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Nonrnwviral vecta

Thrermp evstioa :

Hinh 2. 18. So dé hoat dong cua nonviral vecto.

Han ch€ 16n nhat khi diéu tri liéu phdp gen bing vecto liposom thuong gay
mot vai hiéu ing phu khong mong muén, nén vecto liposom chuwa duogc tng dung ‘
rong rai. V6i thanh tyu cha k¥ thuat gen, con ngudi ngdy cang tao nén nhiéu loai
vécto lieu phdp gen liposom, va ting dung vectd liposom trong diéu tri, chita bénh
bang liéu phdp gen c6 hiéu qua hon.

Liposom céu tao tir cic 16p mang lipid tao dang tii, bén trong chita nudc,
kich thudc khoang 10 nm dén 1000 nm. Liposom thudng c6 mot I6p lipid mang
dién tich duong - DOTMA (dioleoyloxypropyl-trimethyl-ammonium chloride) va
cac phan tr lipid trung tinh - DOPE (dioleoylphospha-tidyl-ethanolamine) nén
liposom ¢6 dién tich duong (+). Liposom c6 thé két hop véi cic phan tir, hoac cic

chat mang dién tich am (-) tao thanh phiic hgp 6n dinh.
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Hinh 2. 19. So do6 cdu tao mot vecto liposom.

Liposom va cic phic hop clia liposom véi cdc chat khic dé dang chui qua
mang (& bao, do dé nguoi ta c6 thé thi€t k€ cdc phitc hop liposom mang cdc gen

~ lieu phép (liposom- DNA) lam vecto liéu phap gen.

b. Nguyén Iy thiét ké" vecto liéu phdp gen liposom (liposome vector)

Vectd ligu phdp gen liposom ¢6 wu di€m n6i bat 1a ¢6 thé mang gen liéu
phép c6 kich thude rat 16n, qua mang t&€ bao dé dang nén duge ua chuong trong licu
phip gen. Hién nay thiét k& tao vecto liposom thyc chét la tao cic phiic hop
liposom-DNA. Phan tir DNA ¢6 dién tich am (-) ¢6 thé két hop v6i liposom tao nén
cdc phitc hop 6n dinh, duge sir dung lam vecto lieu phap gen. Thiét ké vecto liéu

phép liposom duge thuc hién bang nhiéu cich khdc nhau.
- Tao vecto liposom bang cich dat cic doan DNA & mat trong liposom.
Phan tir DNA c6 thé két hop & phia trong clia mang lipid bing tuong tac gitta DNA

tich dién am va mang lipid tich dién duong.
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Hinh 2. 20. So d6 thiét k€ mot loai vecto liposom.

- Phuong phip thudng sir dung nhat la thiét k& cac liposom bam doc theo
chiéu dai phan tir DNA (gen liéu phap). Phuong phédp nay yéu cdu tinh todn hop ly
gilta do dai cua gen liéu phdp, véi kich thude va s6 lugng liposom, dé dam bao
dugc su can bang dién tich, dim béo tinh én dinh cla vecto. Vi du, thiét k€ vecto
liposom mang gen liéu phap c6 kich thuée 500 bp (cap bazo), sir dung loai liposom
kich thuéc 250 nm. Mai liposom c6 khoang 25000 lipid, trong dé gém khoéang
1250 phén tir lipid mang dién tich duong (DOTMA), mot liposom ¢6 téng dién tich
+ 1250. Do d6, dé thiét ké vecto li¢u phédp liposom thyc chat la tao phirc hop
liposom — DNA 6n dinh, can bang dién tich. Trong trudng hop nay mot vecto
liposom v&i kich thude gen liéu phap (DNA) bang 500 bp ¢6 téng dién tich -5000
(trung binh méi cap bazo c6 dién tich -10), cin sir dung 4 liposom (4x 1250
=5000).

- Tao vecto liposom bang cich tao cdc 16p mang lipid kép bao boc gen liéu
phép, phin tir DNA (gen liéu phdp ) & giita hai 16p mang kép céc phan tir lipid.

Dé tang cudong hiéu qua cua vecto liposom, khi thiét k& vecto liposom
nguoi ta thuong dua thém mot lugng nhat dinh enzym lisozym. Enzym lisozym 1am

tang cudng tinh 6n dinh va do bén cia DNA. Enzym lisozym bio vé DNA trinh
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su phan huy cla enzym phan huy DNA (DNase), nén do bén cia DNA trong vecto
liposom ¢6 thé dugc tang 1én hon 100 1an. Ngay nay, véi ti€n bo cua ky thuat gen
va cong nghé proteomic, con ngudi da dang thir nghiém gin gen liéu phap véi cic
loai protein khic, hoac boc vecto liposom bang mot 16p PEG (polyethylenglycol)

lam tang tinh hiéu qua cta vecto liposom trong liéu phap gen....

TNAIIIIIITIIIR Linid
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Hinh 2. 21. Vecto liposom cdu tao tir cdc 16p kép phan tr lipid.

c. Co ché hoat dong ciia vecto liposom

Vecto liposom ¢6 kha nang ti€p xtic véi mang t€ bao cua cic té bao dich
va chui qua mang t€ bao, khi dé 16p cdc phan tr lipid bi phan huy lam cho cidc gen
lieu phdp dugc dua vao trong té€ bao. Gen liéu phdp c6 thé dugc dua vao trong
nhén, ton tai trong nhan nhu nhimg don vi gen doc lap. Trong nhédn cédc gen liéu
phdp c6 thé ¢6 qud trinh téi t6 hgp 1am cho gen liéu phdp duoc gén vao bo gen cla
t€ bao.

Trong liéu phdap gen, DNA (gen liéu phdp) phai duoc hoa nhip trong bo
gen t&€ bao, c6 thdi gian ton tai twong d6i va phai duge phién ma va biéu hién nhu
cdc gen riéng biét clia t€ bao. Tuy theo muc dich cu thé clia timg liéu phdp, yéu cdu
gen liéu phdp c6 thoi gian t6n tai lau dai, 6n dinh trong bo gen, hodc chi tén tai va
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hoat dong trong mot thai gian ngin iy vai gid dén mot vai ngay trong t& bao. Vecto
liposom ¢6 thé mang gen lieu phdp kich thudc 16n, giup cho hoat dong cia gen ligu
phép trong t€ bac dich cé hiéu qua hon. |

Str dung vecto liposom trong liéu phdp gen cé nhiéu diém thuan Ioi: Vecto
liposom cho phép mang gen liéu phdp kich thuéc khéng han ché, cé kha nang
chuyén gen cho rit nhiéu loai € bao khdc nhau, qud trinh chuyén gen ¢6 hiéu qua
trong diéu kién in vitro vh in vive. Mat khdc, sir dung vecto liposom trong liéu
phap gen con lam giam hié¢u tmg gy ung thu do gen gén sai vi tri.

Bang nhiéu thuc nghiém liéu phdp gen trén cét d6i nrong déng vat va con
ngudi, vectd liposom duge ddnh gid 13 mot trong nhiing loai vecto lieu phdp gen cé
tiém nang lén, kha nang sir dung va hiéu quéa cta vecto liposom trong liéu phdp

gen ngay cang duge khang dinh.

2.2.2. DNA tran ld vecto liéu phdp gen

a. Bde diém ciia vecto DNA 1rdn (Naked DNA vector)

Trong nhiing nam qua, sit dung DNA nhu mdt nguén cung cap gen mdi
trong chuyén gen & thue vat va dong vat, bang cic phuong phip vat ly, da thu duge
nhiéu két qua t6t, con ngudi tién 16i sir dung DNA trdn lam vecto lieu phap gen
trong chiza bénh.

Vecto DNA tran dugc thiét k& 0 dang cdc plasmid, 1a nhimg vong DNA
mang gen li¢u phap va mot 56 gen cdn thiét cho qud trinh 14i ban gen trong t¢ bao
chu. Thi€t k€ cac plasmid theo céc k§ thuat thong thudng trong phong thi nghiém
sinh hoc phan tr va ky thuat gen.

Vecto DNA trin ¢6 mét s6 uu di€m nhu cho phép mang cdc gen Jiéu phip
kich thude khong han ché, dé dang chuyén gen viao t& bao, ¢6 hiéu qua vdi cac ligu
phap ex viwo va in vivo. Cic vectos DNA tran rdt thuan loi khi dua gen liéu phip vio
(& bao dich (1€ bao ung thur, khdi u....) bang vi tiém, nén dugc ing dung nhiéu trong
chita bénh ung thu. Tuy nhién, do vecio DNA trin mang gen liéu phidp khong ¢6

khd nang gan vio bo gen 1€ bao. Kha nang biéu hién gen liéu phdp trong t¢ bao rat
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kho khan, thdi gian biéu hién cla gen trong 1€ bio ngan nén sir dung vecto DNA
tran bl han ché so vdi cdc loal vecto khac. Mat khic, DNA tran khi dua vao (&€ bao
thudng giy ddap img mién dich manh, do vay sir dung DNA tran lam vecto trong

liéu phip gen chita bénh con gap rat nhiéu khé khan,
b. Ung dung vecto DNA trdn mong liéu phdp gen

Hién nay vects DNA tran str dung trong li¢u phdp gen con nhiéu han ché,
nhung da ¢é mot s6 thue nghiém diéu tri va chita bénh bang vects DNA tran cho
két qua 16t. Ngudi ta thuong sir dung k¥ thuat vi tiem DNA (rdn vae cdc (€ bao biéu
bi, t& bio mo co dé didu tri mot s6 benh di truyén. Vi du, bénh vy cd hinh 14 12
bénh o1 loan di truyén do thiu enzym transglutaminazal (TGasel). Vi tiém vectd
DNA trdn mang gen ma hod gen TGasel truc 1i€p vio mé bi€u bi cla bénh, di phuc
héi biéu hién gen Glasel, lam cho da ¢6 kha nang tdi sinh.

Vecto DNA tran mang gen liéu phdp duge dua vao 1€ bao dich chtt yéu
bang vi tiém, ngoai ra ¢d thé sir dung cdc k§ thuat bin gen, xung dién hoac
polyethylenglycol (PEG)...

Trong liéu phap gen, miic do biéu hién gen khi str dung vectos DNA trén

thip hon nhidu so v6i str dung cdc vectd ¢6 ban chil virus va vectd liposomi..

2.2.3 . Phoi e - DNA la vecto liéu phdp gen

a. Ddc diém cia vecter phoi tit - DNA (Ligand-DNA vecior)

Phai tir - DNA 13 phifc hgp gém ba thinh phin phéi tlr, DNA va polycation.
Phéi tir (ligand) 1a thanh phin lién két véi mang (€ bao, tai cdc thu thé (receptor)
trén mang t€ bio chat cva t€ bao chu. Polycation chudi cac phirc hop mang dién tich
duong (+). Gen liéu phap {DNA) mang dién tich am (-). Ca ba thanh phdn wong tic
lan nhau tao thinh phirc hop “phéi tir — DNA”, phitc hgp niy qua mang t¢ bao dé
dang, gitp chuyén cic gen liéu phdp dén cdc t€ bao dich chinh xdc véi hiéu qua

<ao0.



50 NGUYEN LY VA KY THUAT CO BAN CUA LIEU PHAP GEN

Thiét ké vecto phéi tir — DNA cdn luu ¥ kich thuéc ctia méi thanh phan, dé
vecto ¢6 hiéu qua cao nhat. DNA (gen liéu pli'&p) trong vecto & dang DNA xoidn
kép, khong gii han kich thuée. Phéi tir c6 thé 1a mot dang protein dac hiéu, cdc dai
phan tr sinh hoc, cdc khang thé... Polycation ¢6 thé la tap hop cic acid amin

(polylysin), hodc cdc chat khdc (polytransferin)...

O P I y
= - Polycation Phoi tir
DNA Phai tir- DNA

Hinh 2. 22. So d6 thiét ké vecto phdi tr- DNA (Ligand-DNA).

Vecto phoi tr — DNA da dugc thir nghiém trong nhiéu liéu phap gen in
vivo va ex vivo cho thu duge hiéu qua kha t6t. Vi du, Wilson va cong su (1992) thir
nghiém dua gen li¢u phip bang vecto phéi tir - DNA chita bénh tang cholesterol
trong mdu ¢ tho Watanabe. Két qua sau hai ngay ké tir khi thuc hién liéu phap,
lugng cholesterol trong huyét thanh da giam 25-30%, sau 5 ngay luong cholesterol
tré vé ham luong binh thudng. Nam 1995, Ferkol va cong su da dua gen liéu phdp
bang vecto phéi tir - DNA vao cdc t€ bao biéu mo khi quan ctia chuot c6 thé dugc

dung dé diéu tri bénh xo nang....
b. Hoat dong va iing dung vecto phéi ni- DNA trong liéu phdp gen

Céc vecto phoi ti- DNA  duoc sir dung trong liéu phdp gen nhim chuyén

gen liéu phdp vao t€ bao, qua céc thu thé (receptor) trén mang t€ bao. Trong vecto
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cdc phéi tir ¢6 vai trd xdc dinh vi tri cdc receptor trén mang t€ bao, lam cho phic
hop phéi tir - DNA ¢6 thé qua dugc hang rao kiém soét cliia mang t€ bao, gidi phéng
DNA (gen liéu phap) vao trong t&€ bao. Tuy theo loai t& bao dich cin thyc hién liéu
phap gen, khi thiét k& vecto ph6i tf — DNA cén phai chon loai phéi tir thich hop.
Chéang han céc t€ bao clia cic mo thudc hé ho hap, gan va rudt ¢6 cic thu thé
globulin mién dich (immunoglobulin receptor ), mot s6 loai thu thé transferrin
(transferrin receptor), thu thé insulin (insulin receptor)... v6i moi loai t€ bao dich
cén lua chon loai phdi tir phii hgp gidp cho vecto phdi tir — DNA lién két véi cac thu

thé t6t hon, liéu phdp gen hiéu qua hon.

Vecto
PhEﬁ {0 Phéi ti-DNA

Y
Polycation -*:m/ * 5 Wy

o
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- g : . “ 0 O !:} !,} ) : ~

) 2
Gen ligu phap &% € X
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Hinh 2. 23. Sod6 hoat dong cua vectd phoi tir- DNA.

Khi ti€p can cic receptor diac hiéu mang t&€ bao 1om vao, phic hop phai tir
— DNA duoc dua vao trong t€ bao tao endosom giéng nhu co ché thuc bao. Sau do,
cac endosom bi pha vd boi cac tac nhan pha vd mang nhu peptid fusogenic, cac hop
chat 1am giam tinh lién két cua lipid nhu cloroquin ..., lam cho gen liéu phdp dugc
giai phéng trong t& bao chat. Gen liéu phdp chui qua 16 mang nhan vao nhan, phan

16n gen liéu phap (DNA) t6n tai ty do ngoai bo gen cta t€ bao dich, & mot s6 cdc €
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bao dang phan chia gen liéu phdp c6 thé hoa nhap vao trong bd gen cua 1€ bao chi
nhd co ché trao doi chéo va i 16 hop. Gen lieu phdp dugc phién ma trong nhan vi
dich ma trong t€ bao chat tao nén protein léu phdp cé kha nang chita bénh. Tuy
theo dac diém cua gen liéu phap, protein licu phdp ton 1ai trong (& bao hoic dugc

1iét ra khoi & bao.
c. U diém va han chié’ ciia vecto phoi ti- DNA trong licu phdp gen

-Sir dung vects phoi 1it- DNA [a mot phuong phap hiéu qua trong licu phip
gen, nham chuyén mot luong 16n céc gen Liéu phap khéng gidi han kich thudc (¢6 |
thé tdi gén 50 Kb) vao t€ bao dich lrong cac liéu phdp in vivo va ey vivo. Qud trinh
chuyén cde gen lieu phip vao 1€ bao dich khong can su phan chia cla & bio, kha
nang biéu hién gen liéu phdp cao. Vecta phéi ti- DNA wu vigt hon céc viral vecto
la khong gay dap tmg mién dich & t€ bao dich, vi ¢6 1hé dua nhiéu loai gen liéu
phép khdc nhau déng thai vao cimg mét foai 1€ bio. Mot dac diém quy clia veclo
phoi - DNA 1 cd tinh ddc hiéu cao, mbi loai vecto phéi tit- DNA chi thich hop
voi nhiftng logi thu the cia cdc nhém (€ bio riéng biét, nén hisu qua chuyén gen liéu
phap ding t€ bao dich rat cao.

Tuy nhién, sir dung vecta phoi ti- DNA trong liéu phdp gen con gap mot
86 tr6 ngai: thit nhit cic vecro phoi w-DNA bj gidi han bai kich thuée luong Ung
cua cde thu the trén mang 1€ bio, va tinh dac hicu cia cac thu thé, mat loai thu thé
¢6 thé ¢4 mat trén nhiéu loai (& biao gay kho khan cho liéu phap gen. Thit hai, cdc
gen lieu phip ton tai w do, rat hi€m ¢6 trudng hop gen licu phap hoa nhap vio
trong bo gen € bao, do vy thoi gian biéu hién gen ligu phdp rat ngan, phai tién
hanh licu phdp lap di lap lai nhiéu lin. Thi ba, hién nay con ngudi con hiéu biét
chua ddy di vé cau tric dic trung clia phirc hop phéi ti- DNA- polycation va co
ché hoat déng cla vectd phéi tir - DNA.

Vecta phoi 1r — DNA  Ta mot vecto it gay ddp iing mién dich, khong gay
tang viém, khong gay 16n thuong t&€ bio hoic tao cdc hieu tng phu khong mong

mudn, do vay vectd phdi tr — DNA 1 mét trong nhitg leai vectd liéu phiap gen ¢é
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hiéu qud. Hién nay, sar dung vecto phoi tr - DNA trong diéu tri va chita bénh bing
liéu phdp gen 1a mét linh vuc mdéi, can tié€p tuc cdc nghién ciu dé hoin thién
phuong phdp, lam cho vecto phéi tir - DNA la vecto ¢6 hiéu qua cao hon trong liéu

phdp gen.

2. 2.4 Vecto lidu phdp gen la oligonucteotid

«. Bdc diém ciia vecto oligonucleotid

Oligonucleotid 12 cdc doan DNA mach don kich thudc ngén, hoic doan
cDNA mach don dugc tong hop trén co s& mach khuon cia gen bénh {gen dich bi
hong). Trong liéu phdp gen, cdc oligonucleotid dugc dua vio t& bao dich 1ao céc
dang xodn ba c{ra DNA (triple helix), ngan can hoat dong va biéu hi¢n clia mot gen
nio dé, nham han ché mirc do biéu hién clia bénh.

Cic doan oligonucleotid ¢é kich thudc trung binh 20- 40 nucleotid, thich
hop tao cic xoan ba cla DNA. Muc dich chl yéu cia liéu phdp tao cdc xodn ba
DNA o nhitng gen bénh (gen dich bi dot bién hoic hoat dong khong binh thueng),
dé han ché qud trinh phién ma va dich ma, han ché biéu hién cla protein bénh ly,
Oligonucleotid duge sit dung véi vai-trd e ché, kim him hoat dong cha gen dich,
nén cdc doan oligonuclectid con duge goi 14 cdc oligo - antisens hay antigen, duoc

stt dung nhu mot loai vecta liéu phdp gen.
b. Hoat ding va g dung ciia vecta oligomicleotid

Vecto oligonucleotid ¢6 the duge dua vao t€ bio bang nhiéu k¥ thuat khéc
nhau nhu vi uém. dién xung, hodc trong cdc liposom... (Xem chuong 3: Cic k¥
thuét co ban cta Héu phap gen).

Trong nhan 1€ bao céc oligonucleotid bit cip vdi cdc cap nucleotid bd
sung trén phan tr DNA xoan kép theo nguyén 1y Chargaff tao nén cic nhém ba
nucleotid ddi nhau kiu G - (G-C), T-(A-T) hoac G - (C-G), T- (T-A).
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Hinh 2. 24. So d6 hoat déng cua vecto liéu phap oligonucleotid :
A - hinh thanh cdc xoan ba DNA (DNA triple helix).
B - hinh thanh ciac dang RNA duplex, RNA- DNA, DNA-DNA duplex.

Str dung oligonucleotid trong liéu phdp gen, bén canh kha nang tao triple
helix v6i cac gen bénh 1a DNA mach kép (DNA triplex), cic vecto oligonucleotid
con c6 thé tao nén cic DNA-DNA duplex v6i cic gen cuia virus DNA mach don,
gdy trc ché phién ma cua gen virus, hoac tao dang DNA-RNA duplex véi gen cua
virus RNA gay tic ché€ phién ma va dich ma clia cdc gen nay, han ché biéu hién cia
protein bénh ly, giam mitc do bénh tat.

Nhiéu thuc nghiém cho thiy vecto oligonucleotid c6 thé sir dung trong
liéu phdp gen theo co ché tao xoan ba DNA véi gen bénh, han ché céc bénh ung thu
(ung thu da, ung thu ruodt, ung thu phdi...), chéng bénh viém gan B, bénh ctim,
HIV...

Mat han ché cua vecto oligonucleotid trong liéu phap gen la cac oligo dé
bi phan huy boi cdc enzym nucleaza noi bao va enzym ngoai bao, thoi gian tén tai

trong t&€ bao ngan, do dé han ché kha ning img dung cua cic oligonucleotid.
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Vecto oligonucleotid duoe sir dung trong thuc nghiém tuong doi sém (M.
Cooney, 1988), vdi cic k¥ thuat hién dai vecto oligonucleotid c6 thé 1a mot trong

nhitng vecto liéu phap gen duogc sir dung rong rai trong tuong lai .
2.2.5. Mot 36 loai vecto liéu phdp gen khdc

Ribozym dugce sir dung 1a vecto lieu phdp gen mdi. Ribozym la cdc doan
RNA ngin khoang 40 d&n 50 ribonucleotid ¢ trinh ty dic hi¢u, cd chic nang nhu
mot enzym cat duge phat hién nam 1983 (Thomas Cech, Pai hoc Colorado va Sid
Alman, Pai hoc Yale). Ribozym cit cdc phan tr RNA khic & nhimng vi tri nhét dinh,
nén dugc st dung trong mot sO li¢u phdp gen chita ung thir hoac chita céc bénh thodi
hod thdn kinh (neuro-degenerative). Ribozym c¢6 thé 1am mat chic ning mRNA cia
gen bénh, dc ché dich ma lam han ¢hé biéu hién cua bénh. Ribozym duce thuong mai
hod tir 1989, nhung dén nay sir dung vecto ribozym trong li¢u phdp gen con rat méi
mé, 36 lugng cac thit nghiém cho két qua chua rd rét can tiép tuc cac nghién ciu dé
tang cudng hiéu qua cua ribozym.

Nhiém sic thé nhan tao ciing duge xem 1 vecto liéu phap gen. Nhiém sic
thé nhan tao cla vi khuan — BAC (bacterial artificial chromosome), nhiém sic thé
nhin tao cla dong vat ¢ vii — MAC (mammalian artificial chromosome), nhiém
sdc thé nhan tao cla ngudi - HAC (human artificial chromosome)... da va dang
duoc thir nghiém lam vecto liéu phdp gen chifa mot s6 bénh ¢6 hiéu qua.

Dén nay, vdi 16c do phat trién nhanh chong cla k§ thuat gen va cong nghé
sinh hoc phan tir, ngay cang ¢6 nhiéu loai vecto lieu phdp gen mdi duge phit hién,
nhiéu vecto liéu phap duge cai tién tang tinh hiéu qua. Méi loai vecto liéu phép gen
déu ¢6 nhimg uvu diém va nhimg mat han ché&, khéng ¢6 mot loai vecto liéu phdp
nio toi uu cho tét ca cdc k¥ thuat liéu phap gen.

Pé dam bao tinh an toan cao cho ngudi bénh, dam bao hiéu qua cao cha
liéu phdp gen trong diéu tri va chiva bénh, can phdi nghién citu that ky tudng loai
vectg liéu phdp gen va lua chon k¥ thuat liéu phap thich hop tranh gay cdc hi¢u

(ng phu bat lgi. Mat khdc, sir dung vecto liéu phdp phai can nhéc tinh hai mat loi
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- hai cuia vecto va liéu phap gen trong chita benh, nhim bao vé tét nhat siic khoé

con ngudi.
II. CAC KY THUAT CO BAN CUA LIEU PHAP GEN

~ Muc dich cu6i cung cua liéu phdp gen la tim ra cdc ky thuat chuyén cic
gen liéu phap vao t€ bao nguoi, lam cho cdc gen liéu phap dugc phién ma va dich
ma tao nén céc protein liéu phdp c6 tic dung chira bénh. Sir dung cdc loai vecto liéu
phap khdc nhau cho timg loai t€ bao dich thich hop, tao nén céc loai protein liéu

phdp khdc nhau, cé thé la protein noi bao hoac protein ngoai bao.

/f;’\f‘_\_\_ Té’ b&O dich
'-33
Vecto AAV
@
o0
® &
Vecto Adenovirus 3] &
% Protein lieu phap
LW Y ngoai bao

Vecto Retrovirus

J‘éﬁ*&i‘ﬂl " Protein lieu

. phap néi bao
Vecto DNA tran

Hinh 2. 25. So d6 muc dich clia liéu phap gen.

Céc k¥ thuat chuyén gen c6 vai trd vo cling quan trong, quyét dinh hiéu
qua cua liéu phap gen. DE c6 hiéu qua lieu phdp gen cao, khong gay cdc hiéu tng

phu cho ngudi bénh can nghién cwi ky dac diém cia loai bénh cin diéu tri lieu
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phdp gen, dé co thé lua chon loai vecto lieu phdp, toai 1€ bao dich ciing nhu k¥ thuat
chuyén gen thich hop va ¢é hiéu qua cao.

C6 rat nhiéu loai t& bao dich khdc nhau, ¢é thé sir dung ¢6 hiéu qua cao
trong liéu phdp gen: té& bao lympho (lymphocyte), nguyén bao sdi (fibroblastocyte),
1€ bao gan (hepatocyte), 1€ bxo biéu bi {keratinocyte), t& bao goc (stem cells) va céic
t€ bao sinh duc....

Pé ddm bao hiéu qua cao trong chita bénh bang liéu phip gen, can cin ol
vao dac diém loai (€ bao dich, loai vecto licu phip dé lya chon k¥ thuat chuyén
gen thich hop.  Hién nay, trong lieu phdp gen ¢6 hai phuong phip co bin, la
chuyén gen ngodi co thé song (ex vivo) v chuyén gen truc ticp vio co thé séng (in

vive).
L. Céc phuvng phip chuyén gen thudng sir dung trong liéu phap gen

1. 1. Phuong phdp chuyén gen ngodi co thé song (ex vive)

Phuong phap chuyén gen ngodi co thé séng hay con goi [a phuong phip ex
vive . Phauong phdp ex viveo duge tng dung chita va diéu trj nhiéu loai bénh c6 két
qua tot. Thanh cong ddu tién cua liéu phdp gen chita bénh cho con ngudi (1990) la
st dung phuong phdp ex vivo, d€ chita bénh thi€u hut mién dich 8 hop tram trong
ADA - 8CID. Bénh ADA — SCID do b1 hong gen ma hod enzym ADA (Adenosine
Deaminase Deficiency). Gen ma hod enzym ADA ¢6 kich thude 32 kb gém 12
exon, nam trén nhiém sic thé s§ 22 cla ngudsi. Khi gen ndy bi hong gay mat chite
nang cdc 1¢ bao lympho T va B, gdy réi loan chitc nang mién dich cha co thé, lam
cho co thé mién dich rit kém. Duge cdc bac s§ French Anderson va R. Michael
Blaese diéu tri bang liéu phdp gen ex vivo, hai em gédi Ashanti 4 tudi va Cynthia 9
tudi duge chiva khoi bénh thi€u hut mién dich nam 1990.

Phuong phap ex vivo ta phuong phdp ldy 1€ bao bl bénh ¢6 gen hong ra
khoi ca thé, thyc hién cdc liéu phap gen ngoai co thé tao cic 1€ bao da thay cic gen

lanh che gen bi hong (gen gay bénh), sau dé t& bio lanh duge nhan len mot khoi
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lugng du 16n réi dua trd lai co thé. Phuong phap ex vivo c6 thé lam han ché biéu
hién bénh hoac chira khoi bénh hoan toan.

Phuong phip ex vivo gom mot s6 budc co ban sau:

- Budc 1: Bang ky thuat sinh thiét, 1ay cdc t€ bao tir cic mo bi bénh ra khoi
co thé ngudi bénh, nuoi cdy & nhig diéu kién thich hgp dam bao céc 1€ bao bi
bénh van phan chia binh thuong.

- Bu6e 2: Tach dong gen liéu phdap va chon loc cdc vecto lieu phap thich
hop v6i 1€ bao bi bénh (1€ bao dich). Tao nén cdc vecto tdi t6 hop mang gen liéu
phap (gen lanh), biang cong nghé DNA tdi 16 hop.

- Bude 3: Pua vecto tdi t6 hop mang gen lanh vao t€ bao dich, nuoi cdy cic
t€ bao dich trong nhimg diéu kién thich hgp, dam bao kha nang phan chia binh
thuong cua cdc t€ bao.

Phuong phapin vivo Phuong phap ex vivo

Gen liéu phép Al b bi BN Gen iy phap
bt e “.._ (Té bao dich) :
A 2t --"".\ .

Céc loai vecid liéu phép
DNA tréin ro .

Adenoviral vects ~. s bt f Sinh T:“Iié’t
h'e 5

Retroviral vecta ] Ga
AAV viral vectd S |
Lentivial vecto !

~_Nudi cay
"~ vachon loc

Hinh 2. 26. So dé cdc phuong phdp chuyén gen trong liéu phdp gen .
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- Bude 4: Kiém tra, theo ddi chit ché cac thé hé (€ bao dich mdi tao nén
trong qud trinh nudi cdy. Chon loc nhitng t€ bao khoe manh binh thudng, la nhitng
t& bao bi bénh da duge thay thé gen bénh bang gen lanh,

- Buéce 5: Nuoi cdy riéng cdc 1€ bao binh thudng da chon loc duge, 11€p tuc
theo ddi bidu hién cla gen lanh trong 1€ bao, kiém tra mirc d¢ dap (mg mién dich va
cac hiéu tng phu... dé chon loc cdc 1€ bio hoan toan ddp ting yéu cdu chita bénh.

- Buéc 6: Nuoi cay (€ bao khoé manh, dé cdc 1€ bao phin chia dat mot s
luong cén thiét, sau dé dua cic t€ bio ndy quay o lai ca thé ngudi bénh. Ticp we
theo doi hoat dong clia cdc t€ bao khoé manh trong cd thé ngudi bénh.

Phuong phap e vive thuong duge dp dung diéu tri trong cdc {iéu phdp gen
soma (somatic gene therapy). Phuong phip ex vivo thudng s dung cdc oal vectd
liéu phdp nhu; adenoviral vecto, retroviral vecto, lentiviral vecto, AAY vecto, DNA
trdn, liposom, polycation.... . Céc loai 1& bao dich thudng ditng la cic (€ bio soma

nhu t& bao tuy xwrong, (€ bio gan, t€ bao gdc, 1€ bio biéu bi. ...

1. 2. Phuong phdp chuyén gen truc tiép vao co thé séng (in vivo)

Phuong phip chuyén gen tryc tiép vio oo thé song goi la phuong phép in
vivo. Phuang phip in vive ¢6 thuan loi can ban 1a khong cén 1dy (€ bao bi bénh ra
ngoai co thé song, it thao tic liéu phdp hon, nhung hicu qua thudng khong rd rét do
khong kiém sodt duge mie do hoa nhap cioa cde gen li¢u phdp trong (€ bao bi bénh.

Phirong phdp in vive gém mot s6 bude co ban sau:

- Bude 1; Can cif dic diém cia bénh, loai t€ bao hodc mo bi bénh dé chon
vectd lieu phap thich hgp véi loai t&€ bao bi bénh (1€ bao dich).

- Budc 2: Tiach dong gen licu phap thich hgp, tao cic vectd 1di t6 hop mang
gen Ligu phép.

- Bude 3: Bang k§ thuat vi tiém, dua vecto tai to hop mang gen liéu phip

va0o 1€ bao bénh hoac md by bénh.
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- Bude 4: Kiém tra, theo doi chat ché hoat dong ciia cdc vectd (i té hagp
trong ¢o th€ ngudi bénh, ciing nhu moi thay ddi vé miic do biéu hién beénh, trang
thdi stte khoé... .

Phuong phap in vive thudng sir dung cic loai vecta liéu phdp la: adenoviral
vectd, retroviral vecto, AAV vecto, HSV-1 vecto, DNA trin, va liposom. Nhiéu loai
bénh c6 thé duge diéu tri bang liéu phdp in vive, trong dé diéu tri bénh ung thu

cho két qua tot nhit.

2. Mot so k¥ thuat thudmg sir dung trong liéu phap gen
2. 1. Ky thudt vi tiém (micro-injection)

K§ thuat vi tiém trong li¢u phip gen soma thudmg sir dung dé tiem céc
vectd lieu phép truc tiép vao cdc khéi u ung thu. Cic vecto li¢u phdp ¢6 thé mang
cdc gen ma hod doc 1S (toxine), cytokin dé han ché su phit trién cna khéi v hoac
tieu diet 1€ bdo khdi ung thu. Vi tiem ¢ thé duoe sir dung dé dua truc tiép vecto
mang gen dystrophin vao mé co ngudi bénh bi teo co do bi bénh loan dudng co
(muscular dystrophie), thuong sir dung. Ngoi ra, nhiéu liéu phdp sir dung k¥ thuat
vi tiém dé€ dua vecto mang gen liéu phdp vio thang t€ bio dich, voi sy hd tro cla
kinh hién vi. K§ thuat vi tiém ciing duge st dung trong liéu phdp gen & bao mam,
dé dua cdc gen dd hign ddi truc ti€p vao t€ bao trimg, hodc giui doan diu cla su
phat trién phoi...

D€ thue hién k§ thuat vi tiém cén c¢6 thiét bi vi tiém, ciing nhir cdc diéu
ki¢n phu trg. Vi tiém chi yéu sir dung vecto DNA 1trdn & dang plasmid, hoac vecto
la cac doan cligonucleotid. K¥ thuat vi tiém duge sir dung v6i liéu phdp ex vivo

va ca liéu phdp in vivo.
2. 2. Ky thudt dién xung (electroporation)

Ky thuat dién xung thutng st dung trong ligu phip ex vivo. Nh tic dong
cua xung dién tao nén cac “16™ mang, giup cho cic vects khong ¢d ban chal virus dé

dang mang gen ligu phdp vao trong t€ biao.
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Hinh 2. 27. A - Mang t€ bao trude khi ¢6 xung dién.

B - Mang t€ bao sau khi xung dién tic dong.

Str dung thi€t bi dién xung (electroporation) tao dién thé cao khoang 500 V/
cm, v6i khoang thoi gian ngan (4 -5 phin nghin gidy) tao nén cédc 16 trén mang t&
bao, lam cho gen liéu phdp vao t& bao dé dang. Trong nhiéu trudng hop, ky thuat
dién xung chuyén céc gen liéu phdp vao trong nhan té bao, cic gen liéu phép 6 thé
ton tai trong nhan t€ bao dich nhu nhimg gen doc lap c6 chifc nang. Mot s6 it trudng
hop gen liéu phdp c6 thé xam nhap vao b gen cla (€ bao, nhd qud trinh tdi t6 hop

O nhimg vi trf tuong dong, gen liéu phap co thé thay thé gen bi hong.
2. 3. Ky thudt bdn gen (gene gun)

K§ thuat ban gen la mot trong nhimg k¥ thuat chuyén vecto mang gen liéu
phép vao € bao dich ¢6 hiéu qua cao. Thuc hién k¥ thuat ban gen cin c6 thiét bi ban
gen (gene gun), va cdc vi dan lam bang vang nguyén chét. Kich thude vi dan trong

liéu phdp gen & dong vat va ngudi tir 1 - 6 micromet. Cic vi dan duoc tron véi vecto
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mang gen liéu phdap va phu gia, tao thanh mot 16p mang bao quanh vi dan. Bang luc
dday manh cua khi heli hodc gas trong thiét bi ban gen, lam cho vi dan da dugc bao

boc bai gen liéu phdap duoc dua vao trong t€ bao.

4. Dua t€ bao _ ool
lanh 19 lai co . 1. 8inh thiét lay cac té bao bi

thé bénh nhan : bénh ra khdi cg thé bénh nhan

dreereany ]
.

------

- Ky thuat xung dién
chuyén gen liéu phap
v&o t€ bao bénh tao nén

3. Nudi céy cac té céc t& bao binh thuting

o binh thuting,
kiem tra hieu qua

Hinh 2. 28. So dé ky thuat dién xung trong liéu phdp gen ex vivo.

Liéu phdp gen sir dung k¥ thuat bin gen c6 hiéu qua cao, khi lua chon
vectd mang gen liéu phdp phut hop véi kich thude vi dan. Can tinh toan chinh xac
khoang cdch tir ddu nong sting ban gen dén t€ bao dich, ciing nhu 4p luc khi nén
cua sting bin gen, tranh trudng hop vi dan ban qud manh hodc qud yé&u. Sau khi
thuc hién ky thuét ban gen, cén theo doi chat ché hoat dong ctlia gen liéu phap.

Ky thuat ban gen thuong sur dung vecto liéu phap la DNA tran, phiic hgp
DNA- liposom...Trong liéu phédp ex vivo ¢6 thé ki€ém tra hiéu qua ban gen va hiéu

qua hoat dong cua gen liéu phap trude khi dua trg lai co thé song, nén hiéu qua
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tuong doi cao. Trong liéu phdp in vivo, do khong kiém sodt chinh xdc t&€ bao dich,

nén hiéu qua liéu phap khong cao.
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Hinh 2. 29. So d6 hoat dong clia sting ban gen.

2. 4. Ky thuat liposom (liposome technique)

Liposom mang gen liéu phap c6 kha nang chui qua mang t€ bao, dua cic .
gen liéu phdp vao trong t€ bao. Trong t€ bao gen liéu phip c6 thé t6n tai nhu cdc
gen doc lap trong nhan, duoc dich ma tao cic protein liéu phdp cé tic dung chita
bénh, hodc ¢6 su tai to hop vai bo gen t€ bao, hoa nhap va cling t6n tai véi bo gen
clia té€ bao.

Vecto liposom c¢6 thé mang gen liéu phap kich thudc 16n khong han ché, ¢6
kha nang chuyén gen cho rat nhiéu loai t€ bao khdc nhau, c6 hiéu qua trong liéu
phap ex vivo va in vivo. Ky thuét liposom dé thuc hién, thoi gian phét hién két qua
nhanh, tuong doi an toan cho ngudi bénh do lam giam hiéu tng gen gan sai vi tri
han ché gay dot bién gen va ung thu. Thuc hién k§ thuat liposom can luu y chon

loai t& bao dich thich hop dé nang cao hiéu qua ctia liéu phap gen.
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Dung hdp mang

Hinh 2. 30. Sodé hoat dong ctia vectd liposom trong liéu phip gen.

2.5. Ky thudt vién gen (gene pill)

Ky thuat “vién gen™ la mot ky thuat con rit mdéi mé trong liéu phéap gen.
“Vién gen” la phuong phap diéu tri bénh bang liéu phap gen, sir dung theo dudng
uong. Ky thuat vién gen gitp ngudi bénh thuan lgi rat nhiéu trong diéu tri, do an
toan rat cao, dé sur dung trong diéu tri. Tuy nhién, hién nay ky thuat vién gen c6
hiéu qua chua cao, do chi c6 thé mang cdc gen liéu phdp c6 kich thuée nho, hiéu
qua liéu phdp phu thudc nhiéu vao trang thdi co thé clia bénh nhan. Mat khéc, trinh
do khoa hoc cong nghé hién tai, méi chi tao ra mot s6 it loai vién gen trong diéu tri
thir nghiém. Véi su tién bd khong ngimg cta khoa hoc ky thuat, chac chan * vién
gen” s€ tro thanh mot ky thuat rat hiéu qua, dé diéu tri va chita bénh bang liéu phap
gen trong tuong lai.

Ky thuat vién gen yéu ciu tap hop mot lugng du 16n gen liéu phép kich
thude nho, 6 thé & dang plasmid hodc phitc hop DNA-peptid, duge bao boc trong
mot mang bao hén hop lipid dac hiéu giéng nhu ki€u mang bao vién thuée khang
sinh. Sau khi gen liéu phdp dugc dua vao trong t& bao biéu mo6 ruot, dugc phién ma

dich ma tao cdc protein liéu phip c¢6 tac dung chira bénh.
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Céc budc co ban cta k¥ thuat vién gen gém:

I- Vien gen (gene pill) duge dua vao co thé bang dudng miéng goi 1a udng
“thuée gen”. .

2- Gen liéu phdp duoc giai phéng, duoc hap phu qua nﬁmg t€ bao biéu mo
ruot.

3 - Protein liéu phdp dugc tdng hop trong t& bao biéu mo ruot.

4 - Protein liéu phdp viao mao mach, di.dén cic n{O bi bénh, irc ché& hoat

dong ctia gen bénh hodc 1am giam biéu hién bénh.

DNA Mang bao lipid

1 _ Gen ligu phap
—_— (DNA)

Viéen gen
{Gene pill)

T€ bao | D 3
biéu mé rubt g ey 'Y

Mao mach

Hinh 2. 31. Sodé hoat dong cia “vién gen” (gene pill).

2. 6. Mot so ky thuat khdc trong liéu phdp gen

Bén canh cdc k§y thuit co ban néi trén, trong liéu phdp gen con sir dung mot
s0 k¥ thuat khdc nhu k§ thuat canxi phosphat (Calcium phosphate precipitation), ky
thuat polycation....
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Trong diéu tri va chira bénh bang lidu phap gen thuong st dung phdi hop

nhiéu k¥ thuat khic nhau, dé dam bao hiéu qua chita bénh cao nhat.

3. Mot 56 xu hudng chira bénh bang liéu phap gen hién nay

3.1. Thay thé gen lieu phap vao vi tri gen hong (gene replacement)

Liéu phap gen thay thé gen hong bang cdc gen lanh, hoac gen ¢6 chirc ning
chita bénh la xu hidng duge nghién cifu nhiéu nhat. Nhiéu bénh gay nén do mot
gen bi dot bién, din dén r6i loan chifc nang gen gy thay d6i cdu tric protein tao
nén cdc trang thdi bénh .1y Chién luge thay thé gen da duge dp dung trong mot s6
truong hop dién hinh nhu: thay gen ma hod “Nhan 16 VIII” (Factor VIII) trong
diéu tri bénh mau kho dong (hemophilia A}, thay gen ma hod Anpha-1-anti-trypsin
khi chita bénh thi¢u hut Anpha-1-anti-trypsin hoac thay gen mi hod enzyme
glucocerebrosidase trong bénh Gauche (bénh run ray). Djc biét, trudng hop thay
gen ma hod enzym ADA da chita khoi bénh thi€u hut mién dich trdm trong (ADA-
SCID)...

3.2. Tang cuing hodc ho tro hoat dong cua gen (gene augmentation therapy)

Piéu tri cdc loai bénh theo xu hudng tang cudng hodc hé tro hoat dong
cua cdc gen, duge dp dung trong cac trudmg hgp sau:

- Gen bj mét chiic nang, din dén 1€ bao hoat dong khéng binh thudng tao
nén cac protein bénhly.

- Trong 1€ bao ¢6 qud nhiéu ban sao cia mot gen binh thudng, cdc hoat
dong phién mi va dich mi qud manh lam du thira qud mifc cic san phim binh
thudng cia gen, gay ciac trudng hop bénhly .

- Khoi phuc trang théi binh thudmg ciia ki€u gen, khi mét s6 gen ndo d6 bi
bién déi, hoac chuyén vi tri 1am thay ddi kiéu gen.

Xu hudng tang cudng hoat dong gen hay hé tra cho hoat dong cla gen bi
hong, duge su dung trong diéu tri cdc bénh di truyén do réi loan chie ning cla cde

gen don (monogenic}. Mot 56 bénh dién hinh duge diéu tri la bénh xo nang {cystic
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fibrosis), bénh mdu khé dong (haemophilia), bénh loan dudng co (muscular
dystrophy) ...

3. 3. Suta chiia gen (gene correction)

Khi phat hién bénh 1y do gen bi dot bién & mot hoac mot s6 nucleotid, c6
thé ap dung bién phdp sira chita gen (gene correction) nham khoi phuc hoat dong

cua gen trd lai trang théi binh thuong.

Cap bazd bi dot bighn

JOOOONE AL

Slipanasinasd i DNA md xodn tai vi tri dot bien

X0 xm@owm X

Sira chira dot bién nha ;
oligonuc leotid

KOOX00O0, J\\X/mwm

Dot bién da dude sira

KOXOXX “l\\X//X\\X//X\(

Hinh 2. 32. Stra chita gen bi dot bién nhd oligonucleotid.

Xu huéng di€u tri sira chita gen da duge 4p dung trong nhiéu thir nghiém.
Mot s6 truong hop dién hinh nhu: sira chita gen ma hod enzym hydroxyurea la
enzym kich thich qua trinh t6ng hgp hemoglobin thai nhi (Hb F), trong liéu phdp
diéu tri bénh thi€u méu hong cdu liém; sira chifa gen p53 bi hong trong liéu phdp
gen diéu tri ung thu phéi; sira chita gen E 1A va gen BRCA 1 trong diéu tri ung thu

budng tring hodc sira chita gen CFTR trong chita bénh xo nang....
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Cho dén nay, nhiéu loai bénh da dugc diéu tri bang chién lugc stra chira gen
da co két qua kha o rét. Khé khan 16n nhat cua xu huéng diéu tri sura chita gen la
bang phuong phép in vivo hoac ex vivo rat kho dua gen liéu phap vao ding vi tri dot

bién, vi tri gen bi sai léch.

Soi DNA dot bien bazd bi dot bien
\ DNA RNA l | RNA T

e s i
/1 3 5 l DNA
Soi DNA da dudc sta china Vitri bazo bi dot bién
da duge st

T

Enzym cit bo bazo dot bien ] ¢
thay the bazd phi hop ¥

Hinh 2. 33. Sodé co ché sira chita gen dot bién.

3.4. Uc ché'té bao dich (gene ablation)

Hudng diéu tri dc ché hoat dong cua t€ bao dich, c6 thé bing cach cit bo
mRNA, tic ché hoat dong ctuia gen hoac mRNA.

Thuc hién liéu phap gen bing chién lugc ttc ché &€ bao dich, cé thé sir dung
mot s6 bién phap sau:

- Sir dung ribozym dé cét bo hodc sira chita cic mRNA.
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- Dung cdc chuéi oligonucleotid dé hinh thanh cdc xoin ba DNA (triple
helix), nham tic ché tai ban cia gen va tic ch€ qud trinh phién mi cua gen.
- Str dung vecto oligonucleotid antisens (antisens oligo) tao nén cic mRNA

xo0an doi (duplex), lam tc ché qud trinh dich ma trén phan tir mRNA.,
3.5. Tiéu diét té bao dich (targeted killing)

Liéu phip gen chifa bénh bang cich tiéu diét t€ bao dich 1a bién phap ¢6
hi¢u qua cao doi véi cdc (€ bao ung thu, 1& bao khéi u. Trong chién luge tiéu diét 1€
bao dich bi bénh, cdc viral vecto mang cdc gen liéu phip chu yéu la nhimg gen ma
hod cytokin hoac doc t6 (toxin), vi du nhu gen thymidin kinase.... thuong duoc sir

dung.

Retroviral vecto

Ganciclovir

¥

N
gen thymidin kinase Té bao ung thy
W . "

~Ganciclovir phosphat

Ganciclovir phosphat (- ché e
enzym DNA polymerase '

Cac € bédo ung thy
bitidu digt

Hinh 2. 34. So do6 co ché tiéu diét t& bao dich.
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Tiéu diét t& bao dich, can phéi Iua chon loai vecto lieu phdp va k¥ thuat
chuyén gen liéu phdp vao t€ bio dich thich hop dé cic gen liéu phdp duoc dua vao
dting & bao dich, hodc vao gitta cdc khdi u ung thir. Mudn hiéu qua tiéu diét (€ bao
dich cao, cdc gen liéu phdp phai ¢6 kha nang biéu hién manh, thoi gian t6n tai va
biéu hién cila gen lieu phdp cdn dii dai & mite nhat dinh, di dé tiéu diét 1€ bao dich.
Liéu phap gen bing chién luoc tiéu diét (€ bao dich, 1a hudng diéu tri bénh ung thu
c6 hiéu qua cao , ngoai ra cdn duogce sir dung trong diéu tri mot $& loai bénh khic cé

hiéu qua.
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Chuong 3

UNG DUNG LIEU PHAP GEN TRONG CHUA BENH

1. LIEU PHAP GEN CHUA BENH THIEU HUT MIEN DICH TO HOP
TRAM TRONG - SCID (Severe Combined Immuno Deficiency)

1. Roi loan chitc nang gen Ja nguyén nhan gay bénh SCID

Bénh SCID 1a bénh thi¢u hut mién dich 16 hgp traim trong & ngudi, lam
giam sit sttc khoé hodc ¢6 thé gay chét do dé bi méic cdc benh truyén nhiém khdc.
Bénh SCID do 161 loan di truyén, gdy mét chic nang t¢ bio mién dich lympho T,
lympho B, 1€ bao NK... (Fischer, 1991}. Cdc 1€ bao lympho xudt phat tir t€ bao
nguon cua tuy xuong, ¢é kha nang nhan biét cdc vi sinh vat va tdc cdc nhan xam
nhiém dé dap tng mi&n dich tvong tmg. Té bao bach ciu lympho T phat trién va
“chin” & tuyén ic (thymus) nén ky hiéu T, cdc lympho B phdt trién trong tuy
xuong (hone marrow) duge ky hiéu 1a B, Cdc t&€ bao NK 1a nhimg 1€ bao lympho cé
hat 16n, ¢é kha nang nhan biét t& cdc bao bi ung thu, cdc vi sinh vat xam nhiém va
ti¢u diét ching nén got 13 t& bao giét tu nhién duge ky hién la NK hay Ty (natural
killer).

C6 nhiéu bi¢u hién bénh SCID khdc nhau, tuy theo mifc do sai héng cla
cdc gen (defective gene), dan dén r6i loan chiic nang ciia céc loai 1€ bdo lympho
gay thi¢u hut mién dich & co thé ngudi. Hién nay, bénh thiu hut mién dich 16 hop

tram trong & ngudi duge chia 1am hai nhdm: bénh SCID lién két nhiém sic thé gidi
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tinh X (X- SCID) va bénh SCID do sai hong céc gen nim trén nhiém sic thé
thutng.

Bénh X-SCID do bi sai hong gen y ¢ (commen gamma) nam ¢ locus 13.1
trén cdnh dai clia nhiém sac thé gidi tinh X cla ngudi (Xq13.1), lam mét hodc gay
161 loan chic nang cla cdc 1€ bao mién dich lympho T, B va 1€ bao giét tu nhién
NK. Bénh X-SCID thutng gap & con trai, chiém ty Ié 50 — 60% tdng s& cdc loai
bénh SCID & ngudi. DEn nay, nguyén nhan bénh X-SCID da duge nhiéu nghién ciu
xdc dinh cu thé, Do sai hong gen y ¢ din dé lam mat chic nang céc thy thé IL - 2R
(interleukin - 2 receptor) hoidc cdc thu thé IL - 4R, IL- 7R, IL - 9R... lam mat chirc
ning cdc € bao lympho T, B vd NK giy bénh thiu huyt mién dich t6 hop trim
trong SCID (Leonard, 1994).

Bénh SCID & ngudi do nhiéu loai rdi loan gen gay nén. Khi bi sai léch mot
trong cdc gen ADA, PNP, CD ; va ZAP 70... gay bi¢n déi cau tric enzym, protein
tiong (mg déu bi bénh thi€u hut mién dich 16 hop trdm trong & cdc mife do khic
nhau. Gen ADA (Adenosine Deaminase Deficiency) ma hod enzym Adenosine
Deaminase, nidm trén cdnh dai nhiém sde thé s& 20 (20q12-13.11), ¢6 kich thuéde
32 Kb. Gen ZAP 70 nim trén nhiém sic thé s6 2 (2q12) md hod protein ZAP ¢6
khai lugng 70 kD4, gent JAK-3 ma hod enzym JAK-3 kinase .....Khi mot hoac vai
loai enzym, protein nay bi mat chiic nang déu gay bénh SCID (Blaese, 1996).

2. Liéu phap gen chira bénh ADA-CID

Khi gen ma hod enzym Adenosine Deaminase bi hong, dan dén rdi loan chifc
ning clia cdc t€ bao bach cdu lympho T va B giy bénh thi€u hut mién dich t6 hgp
tram trong got 1a ADA - SCID. D¢ khai phuc hoat dong binh thudng clia gen ADA,
ngudi ta da st dung nhiéu ky thuat khdc nhau cia liéu phdp gen nham thay the gen
ADA bi sai hong bang gen binh thudng. Diéu tri bénh ADA-SCID bang céc liéu
phap gen khic nhau cho cdc két qua khdc nhau. Trong dé, liéu phip gen sir dung

retroviral vecto dé chuyén gen ADA lanh vio 1€ bao lympho T cho két qua tot nhat.
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Bang lieu phdp gen ex vivo thay gen ADA lanh vio gen ADA bi hdng nho
vectd retroviral, nam 1990 cic bac s§ French Andersen va Michael Blaese di diéu
tri khoi bénh cho hai em Ashanti 4 twéi vd Cynthia 9 wdi, 14 thanh cong dau tien
cua liéu phdp gen chita bénh & ngudi.

Bénh ADA — SCID & ngudi dugc diéu tri biang liéu phdp gen ex vivo, gbm 4
bude co ban sau:

1. Lay cic 1€ bao lympho T tir mdu bénh nhin ADA- SCID, do bi sai héng
gen ADA ra khoi co .

2. Thiét k& Ligu phap la retroviral vectd mang gen ADA binh thudng.

3. Tron vecto ligu phdp véi 1& bao lympho T & nhitng di¢u kién thich hop
tao qud trinh chuyén gen va lya chon cdc (8 bio mang gen liéu phip (trudng hop
chira bénh cho em gdi Ashanti da sir dung mot ty retroviral vecto mang gen ADA
lanh).

4. Pua cdc 1€ bao lympho T mang gen liéu phdp trd lai co thé ngudi bénh.
Theo dai hoat dong cna gen ligu phédp, mic biéu hién kha nang mién dich va trang
thdi sttc khoé cia bénh nhan. K6t qua sau diéu tri liéu phdp gen 5-6 thing s6 1€
bao mién dich lympho T tang dédn 1én, sau 2 nam kha ning mién dich clia bénh
nhan dugc phuc hoi (Blaese va cong su, 1995). _

biéu tri benh ADA- SCID & ngudi con ¢6 thé bing céc licu phdp gen khic
nhu licu phdp polyethylenglycol (PEG-ADA), liéu phdp t€ bao géc.....Cic thir
nghi¢m bing cdc lidu phap ny trén t¢€ bio ngudi, cho két qua thip, Vi du, sir dung
PEG-ADA dé chuyén gen ADA lanh vio cdc t& bao trdn cla nguoi va dong vat chi
¢6 10% s0 t& bao khoi phuc dige kha nang mién dich binh thudng (Hart va cong su,
1986: Hirschhorn, 1990, 1996). Mét thir nghiém sir dung t& bao gdéc Ja cdc 1€ bio (€
biao tao miu - HSC (heamatopoictic stem cell) vit retroviral vecto mang gen ADA
chuyén vio ngudsi bénh, da thu duogc két qua tang khi nang mién dich cia nguoi
bénh. Nhiéu nhdm nghién cu thir nghiém sir dung liéu phdp gen in vivo, tron lan
AAY vecto mang gen liéu phdp ADA ngudi vi cdc t€ bao tuy xuong tiém vao khi
Rhesus, nhung két qua thu duce con rat han ché (dudi 3% ) (Bodine va cong su,
1996)...
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Hién nay bang céc thuc nghiém cu thé chira bénh ADA-SCID & ngudi va
dong vat, cho thdy hiéu qua chita bénh rat khdc nhau, tuy thudce vao liée phap gen
duge lya chon cfing nhu foai vecto va trang thdi bénh c¢ia bénh nhan. Con ngudi
ngay cang cai ti¢n k¥ thuat, tim (o1 cdc loai vecto lieu phdp mdoi ¢é liéu phdap gen
ngay cang cé hiéu qua cao trong chita bérh thigu hut mién dich 6 hop trdm trong
SCID & ngudi.

3. Liéu phap gen chira bénh X- SCID

Bénh X-SCID chiém hon mot nia téng s6 cdc bénh SCID & ngudi (50 % —
60%) thuomg gap o dan ong, do bi dot bién gen y . Gen y ¢ ma hod gama cytokin
cha cdc thy the interleukin -2, - 4, - 7, - 9, - 15 lam mat chitc nang ctia cdc t€ bao
mién dich lympho T, B va NK, gay bénh thi€u hut mién dich to hop trim trong.
Nguyén tac chita bénh X-SCID ngudi bang liéu phép gen ciing gidng nhur chifa bénh
ADA-SCID, cén phai thay thé gen y ¢ trén nhiém sic thé gidi tinh X bi hdng bang
gen y ¢ binh thudng. Bénh nhian X-SCID bi thi€u hut mién dich to hgp nghiém
trong, chi c6 thé song trong diéu kién vé triing tuyét doi, ciing véi cic thiét bi ho

hdp nhan tao do bi viém phoi nang, néu khong duge diéu tri Kip thi dé bj tir vong.

Thanh cong dau tién chita bénh X-SCID bang liéu phdp gen cla cdc bic s§
thudc mot bénh vién & nude Anh, di ctu séng bé trai Rhys Evans. Biéu hién bénh
thiéu hut mién dich nghiém trong phat hién & bé Rhys Evans liic duge 4 thdng tudi,
kém thco nhiém bénh viem phoi cdp rat nang, xdc dinh bi X-SCID. Li¢u phdp gen
diéu tri bénh cho Rhys Evans bing phiutong phip ex vivo dé ghép t& bio tuy xuong.
T€ bao tuy xuong cua em bé duge 13y ra két hop tri xa, sau d6 chon loc nhimg t€
bao khoé duge chuyén gen ¥ ¢ binh thudng nh&s sir dung vector retroviral. Pén 18
thing toi bé Rhys Evans da duge ra vien séng ciing gia dinh véi sic khoé binh
thudng, nhimg kha nang khoi phuc cudce song binh thudng cua Rhys Evans c¢dn phai

theo doi chit chg trong nhidu nam sau nay (Biomedicine 4/2002).
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Thue nghiém ciia bénh vién Necker & Pari (Phdp) vdi 11 bénh nhéan [ tré
em trai tir 1 dén 9 théng tuéi bing liéu phdp gen theo k¥ thuit ex vivo: chon loc
céc 1€ bao tuy xuong CD34 (mot dang t€ bao lympho T - cluster of differentiation)
tron chung vt retroviral vector mang chudi cDNA cla gen y , sau ba ngdy dém
dua tro lai co the bénh nhan. Liéu phdp gen trong diéu tri X- SCID théng thudng sir
dung 14.000.000 dén 26.000.000 t& bao CD,, tron vdi tir 5.000.000 dén 9.000.000
vects mang gen liéu phap cho mot kilogram thé trong bénh nhan. Kél qua sau diéu
tri liéu phap gen 1ir 3 dén 13 thdng ¢6 10 bénh nhan trong 10ng 56 11 em duge diéu
tri dd khoi phuc duge cdc 1€ bao lympho T, B vad NK, kha nang mién dich tang
duge xudt vién vé nha.

Liéu phap gen chita bénh SCID da thanh cong & cdc nude Y, Israel, Anh,
Phdp va M¥... (Alain Fischer, Science 17th 10/ 2003)

II. LIEU PHAP GEN CHUA BENH UNG THU

Bénh ung thir cho d€n nay van duge coi 1a mét trong nhimg chimg bénh nan
y, 1am giam st sitc khoé con ngudi, va feai bénh ¢6 i 1é gay wr vong cao. Ung thu
fa sur phit trién khong binh thudng cla cdc € bao, do sui léch hoac dot bign mot
hodc mét s6 gen trong té bao. Cic 1€ bdo ung thu ¢6 qud trinh phan chia khong
kiém sodt, khéng chiu sif kiém sodt clia sy chét theo chuong trinh (apoptosis), tao
nén cic dang khéi u. C6 hai nhém nguyén nhan cha y&u gay ung thu 13: do 1€ bao
va cg thé bi nhim virus gay ung thu va dot bién gen do 4nh hudng clia céc yéu t6
bat 1gi cua moi truomg (tia UV, chdt gay phdng xa, khdi thusc 14, chit doc hod
hoc... ).

1. Co s0 di truyén cua bénh ung thur

Cac tic nhan gay ung thu déu giy sy phan chia khong kiém sodt cla t€ bao,

hoac biéh d6i khong binh thutmng cdu tric, chic nang cia t€ bao din dén cic benh
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ung thu. Xét dén ciing, bénh ung thir lién quan dén hoat dong cia hai nhom gen chi
vé€u la gen ung thu {oncogen) va gen kim ham ung thu {antioncogen).

Gen ung thy (oncogen) 1 nhitng dang dot bién khac nhau cia cdc gen binh
thuong ¢6 tiém 4n kha nang gay ung thu goi 1a gen tién ung thu {prote-oncogene).
Oncogen dugc phan biét lam hai loai oncogen clia virus ky hiéu [4 V-oncogen va
oncogen cva € bio ky hiéu 1a c-onco hay c-proto-oncogen (Cellular proto-

oncogene).

Oncogen cua cdc virus (V-oncogene) gay bién hinh, di dang cdc t€ bao din
dén cdc bénh ung thu. C6 nhiéu loai V-oncogen khdc nhau: gen Sre cla virus
sarcoma Rouse gdy ung thu Sarcoma, gen Mye ciia retrovirus giy ung thu vii gém
hai dong ¢-Mye va N-Mvye , gen Ras gy ung thu tryc trang, ung thu phéi gém céc
dong K- Ras, N-Ras, I-Rus...

Proto-oncogen trong 1€ bac bao gém nhiéu nhém gen khac nhau: Rb!, Ras,
Rer, Mys, Raf, Rar... cdc proto-oncogen giy phéan chia khong binh thuémg cia t&
bao trong cic mo, cdc hé co quan khdc nhau, tao nén cic dang ung thir khic nhau.
Khi proto-oncogene bi dot bién cé thé trd thanh oncogen. Vi du, chi mot bién dét
rat nho trong ras-proto-oncogen thay déi mot bo ba & vi tri thir 12 (nén acid amin
valin bi thay bang glycin} am cho ras - proto-oncogene trd thinh gen ung thu
(Ras). Gentién ung thu myc — proto-oncogen tr& thinh myc- oncogen khi thay déi
vi trf ti nhiém séc thé 86 9 ¢ ngudi sang nhiém sic thé s¢ 22.... Mot s6 gen ung thu
cua virus (Viral oncogene) ¢6 ngudn gdc tr cic gen binh thudng cla t&€ bao c-
proto-oncogene (Cellular proto-oncogene). Trong s§ cdc gen gdy ung thu cha
retrovirus (v-oncogen) cé khodng 80 - 99% wong dong véi cac gen tién ung thur cla
t¢€ bdo. Da 56 cdc v-oncogen gidng nhu ban copy khong binh thudng cic RNA
thong tin (mRNA) cha (€ biao da cit bo cic doan intron, do d6 kha nang gay ung

thu ctia cde v-oncogen rit 16n.
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Beang 3.1. Ngudn gdc mot $6 gen ung thir cuia retrovirus (v-oncogen)

Viral Cellular proto-
Retrovirus oncogen oncogene
Rouse sarcoma virus V-8IC ¢-src (src)
Simian sarcoma V-SiS c-s518 (518)
Harvey murine sarcoma v-H-ras ¢c-H-ras (H-ras)
Kirsten murine sarcoma v-K-ras c-K-ras (K-ras)
FBIJ murine osteosarcoma v-fos c-fos (fos)
Avian myelocytomatosis V-Iyc c-myc (myc)
Abelson leukemia virus v-abl c-abl (abl)
Avian erythroblasts v-erbB ¢-erbB (erbB)

Gen kim hidm ung thu (antioncogen hay tumor suppressor gene) 1a nhilng gen
dac hi¢u trong té bao, c6 chitc nang kiém soat qud trinh phén chia t& bao, fc ché su
phén chia qud mitc hodc sy bi€n dang, bién ddi chiic niang cdc 1€ bao ung thir, Cé
nhi¢u loai gen kim ham ung thu khic nhau, dién hinh la cdc gen pS3, gen Fud, gen -
Rbi..

Gen p53 nam O locus thit 13 trén cdnh ngdn cla nhiém sic thé s6 17 & ngudi
(17p13), gom 11 exon. Gen p53 ma hod mot protein ¢6 393 acid amin, ¢é khoi
lrong phan tir 53 kDa nén goi 1a protein 53 (p53). Protein 53 ¢6 chic nang kiém
sodt s phan chia khong binh thudng cua cac t€ bao, do p53 kich thich hoic e ché
su sa0 chep trong phan chia (€ bao, kich hoat sur chét theo chuong trinh hod cla &
bao (apoptosis). Do d6, sur bién ddi trong gen p53 (dot bién hodc bit hoat) gay hau
qua (&€ bao tang sinh vo han tao nén cdc khdéi u, Nhi€u nghién cifu gén day cho thay
70% ung thu dai trang, hon 50% ung thu phéi va 40% ung thu vii & ngudi do mat
chii¢ ning gen p53 (Ddi Duy Ban, 2002; Howard A. Gutman 2001).
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Gen Rb[ nam & locus thir 14 trén canh dai cla nhiém sic thé s6 13 & ngudi
(13q14), ma hod protein retinoplas (pRB) ¢6 khéi lwgng phan tir 110 kDa. Protein
PRB fam nhi¢m vu phosphorin hod trong diéu hoa su phan chia € bio & pha S va
pha G,. Khi bi dot bién lam mal chic niang gen Rh/ gay ung thu retinoblastoma.
Céac gen kim ham ung thu khic nhau ¢6 cdc chifc nang khdc nhau, ¢6 thé hoat dong
riéng r€ hoac phoi hop dan dén e ché hodc kich hoat cic gen ung thu (oncogen),
}am cho thi gian biéu hién ciia ung thir cfing nhu mite do bénh khéc nhau.

Ung thu cha yéu do gen bi bién doi gay nén. Ngoai cdc gen ung thu
{oncogen) va gen kim hdm ung thu (antioncogen) con ¢6 nhitng gen lam tang tinh
nhay cam vdi ung thu nhu Nf1 (17q11), Wil (11p13), Breal (17921)....nhitng gen
nay cd lién ket voi cdc gen ung thu, lam tang nhanh sy phat trién cfia ung thu hoac
gay di can som cua cédc u dc tinh.

Ngodi ra, cdc thu thé (receptor) cla 1€ bao ciing déng vai trd quan trong dén
kha nang bi ung thu, do kha nang 1i€p nhan cdc virus hodc tiep nhan DNA, RNA
ngoat lai. Gan day, mot s& nghién citu bénh ung thu cho thay cdc thu thé ¢6 thé lam
tang 20% ung thu vi.

Hién nay cdc théng ké y hoc cho thay khoang 20 -30% ung thu & ngusi do
gen ras bi dot bién, 2-5% ung thu do gen Src bi dot bién, 40 % - 50% cac bénh ung -
thu & ngutsi do gen ma hod protein 53 (gen p 53) va gen ma hoi Rb —protein {gen
Rb) bi dot bién hoac mat chiic nang.

Trong céc (€ bao binh thutng, san pham cla cdc gen antioncogen ¢6 tic dong
kim ham hoat dong cia cic oncogen, nén cic t& bao phan chia v hoat dong binh
thuong. Nguge lai, khi cic gen dp ch€ ung thu mét chic ning cé thé la kich hoat
hoac tang cudng hoat dong cla cdc oncogen, hinh thanh bénh ung thu. Mot bénh
ung thu khong chi do mét gen quyét dinh, ma con chiv dnh hudng cla nhiéu gen
khdc trong ¢ bao ciing nhu diéu kién bat lgi clia méi trudng. Nguyén nhan sau xa
cua b¢nh ung thu 1a cdc diéu kién bat lgi bén trong va bén ngoai t&€ bao nhu tia
phéng xa, chit doc hod hoc, thude trir sau, khoi thude 14, 6 rhiém mai trudmg. .,

phitng nhdn 10 nay gay dot bién gen hoic kich hoat sir hoat dong cta gen 1ién ung
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thu, hoac gay mdt chic ning clia cdc gen kim hdm ung thu 1ao nén su phdt trién
khong binh thuong cia t€ bac, gay ra bénh ung thu,
2. Liéu phap gen chira bénh ung thu
2.1. Vai nét vé tinh hinh mdc cdc loai bénh ung thu o nguoi

Ngay nay, cling v6i sif phét trién cao cua cong nghiép, viéc si dung hod
chidt va cdc chat bao vé thuc vat khong hop 1y trong san xudt nong nghiép, cling

nhir ché dé sinh hoat 1am cho con ngudi ngay cang mac phdi nhiéu loai tat bénh,

trong dé ung thu |1 mot trong nhitmg bénh cd chiéu hudng gia tang manh.

Bung 3. 2. Thu ty mitc ¢d mac mot s6 loai bénh ung thr & ngudi

Xép ) . . 2
) Nauti chau A Ngudi chau Au va chau MV
loai
| Ung thu da day Ung thu v
2 Ung thu gan Ung thu phoi
3 Ung thu phoi Ung thur tién liét tuyén
4 Ung thu rudt Ung thir gan
5 Ung thu truc trang Ung thu budng tring

Trong nhiéu loai ung thu & ngudi, cé bay loai ung thu ¢é ti 1¢ ngudi méc
bénh cac gom ung thu du day (stomach cancer), ung thu vi (breast cancer), ung
thu gan (liver cancer), ung thu phdi (lung cancer), ung thu tién liét tuyén (prostate
cancer), ung thu rudt {(intestinal cancer) vi ung thu budng tritng (ovary cancer)...

Do dnh huong cua diéu kién moi ndng, mde séng va dic diém ching
toc, nén mifc dé méc cic ching bénh ung thu & ngudi rat khéc biét nhau & cdc quoc

gia vi viing lanh thé khic nhav. Vi du, ngudi chau A ¢6 ti 1¢ mic beénh ung thr da
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day cao nhat, nguoe lai ngudi chau Au , chau My ¢6 ti ié mic bénh ung thu vid rat
cao.

Trong cic loai ung thu, ung thur gan (liver cancer) 12 loai ung thur gap & han
hét cdc nudc trén thé gidi, ty 1€ mic bénh ung thu gan ngay cang cao. Dén nay,
nguyen nhan chi y€u gay ung thu gan duoc xidc dinh 13 do cdc loai virus gay viém
gan (HAV, HBV. HCV, HEV, HGV), HIV... va ky sinh triing s6t rét. Chi tinh nam
2000, s6 ngudi mac ung thu gan & Trung Qudc la 306. 391 ngudi; Han Qudc:
13.522 ngudn; Nhat: 44.516; My: 11.565...Céc loai bénh ung thur déu gay giam sut
sitc khoé, giam tuodi tho, doi véi din ong ung thu phdi ¢6 ti 1¢ tir vong cao nhat, sau

dé 1a ung thu wyén tién liet.

2. 2. Su dung liéu phdp gen trong diéu tri bénh ung thu

Di¢u tri ung thur ¢6 thé thuc hién bang tri xa, hod chit, cic dang doc 16
mién dich, hoac liéu phdp gen. Trude day, ung thu diéu tri chi y&u bang hod chat
va tri Xa, mét vil nam gan day c¢é mot s6 ché pham protein dac hicu duoc thir
nghi¢m chifa ung thu trén ngudi ¢d hi¢u qua nhu: ché pham B3(dsFv)PE-38(LMV-
9) chita ung thu phdi, ung thu vi va ung thu dai traing hodc ché pham TP-38 diéu tri
ung thir nio...

Trong diéu tri ung thu nhiéu cylokin duge chii ¥ nghién citu va thir
nghiem, trong d6 Interleukin 2 (IL-2) ¢6 hitu qua diéu tri ung thir cao, thdi gian
di€u tri ngan it gay cdc hiéu ting phy nhu diéu i bang hoa chat va tri xa. IL-2 dugc
str dung trong diéu tri ung thu than (1982), ung thu da dc tinh di can (1988} ¢6 hicu
qua cao (tir 76%-82%).

Li¢u phdp gen la mét trong nhitng phuong phdp mdi diéu tri ung thu ¢6
hi¢u qua. Diéu tri ung thur bang li¢u phdp gen dugc thyc hién bing ca 2 liéu phdp in
vivo va ev vivo. Ligu phip gen chifa ung thu ¢6 thé sit dung phuong phip in vive,
nhu ligu phdp diéu tri ung thur gan, ung thu phéi...., bang k§ thuat vi tiém dua thing
vao gilia khoi u cdc veclo mang gen liéu phép tuong (ng, dé iic ché hoac tieu dict

cdc € bac ung thu. D&i véi mét s6 loai ung thu ¢6 thé didu tri bang phuong phdp ex



LIEU PHAP GEN - NGUYEN LY VA UNG DUNG 81

vivo nhu & ung thu bach ciu..., trong nhiéu trudong hop cé thé dong thai sir dung ca

hai liéu phap.

AAV vectd
HSV vecta l\Céc loai vectd khac

Poxviral vectd Retroviral vectd

DNA tran

va plasmid Adenoviral vecto

Hinh 3. 1. Ti 1é cdc loai vecto liéu phdp gen trong diéu tri ung thu.

2.2. 1. Cac loai vecto liéu phdp sit dung trong diéu tri bénh ung thu

Hién nay bénh ung thur 1a loai bénh chiém ti I& cao nhat, trong cac loai bénh
duge diéu tri bang liéu phap gen (69%). Trong liéu phap gen diéu tri ung thu st
dung nhiéu loai vecto liéu phdp khic nhau, trong dé retroviral vectd, adenoviral
vecto va vectd DNA trn, plasmid duge str dung nhiéu nhat.

Tuy theo loai bénh ung thu, su phat trién cta ky thuat gen va y sinh hoc
hién dai, cdc loai vecto duoc sir dung trong liéu phap gen thay doi theo timg thoi
gian khac nhau. Retroviral vecto la loai vecto duge sir dung sém nhat trong céc loai
vectd lieu phdp gen. Ti Ié % sir dung retroviral vectd thay déi theo thdi gian: tir nam
1988 dén 1991 sir dung vecto retrovirus chiém 100%, nam 2000 chi con duéi 20%,
nam 2003 chi€ém hon 70% téng s6 cic loai vecto liéu phap duge sir dung.
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Hinh 3.2. Ti & (%) cdc loai vecto liéu phdp dugc str dung tir 1998 — 2003.

Adenoviral vecto dugc sir dung tir 1994 nhung dén nam 2003 van chi chiém
dudi 40%. Vecto HSV dugc sir dung tir 1998 nhung dén nay van con duge sir dung
trong mot so it trudng hop. Vecto AAV mdi bt dau duoc sir dung tir 2002 véi mot
ti 1¢é rat khiém ton.

Trong cdc loai bénh dugc diéu tri bang liéu phdap gen, bénh ung thu la loai
bénh dugc diéu tri chiém ti 1¢ cao nhat t6i 69%, sau dé la cic bénh gay nén do r6i
loan chiic nang gen 16%, bao gom ca bénh di truyén bam sinh va do dét bién gen,

x€p thit ba I cdc bénh truyén nhiém 13% (chi yéu do bi nhiém virus).
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Bénh truyén nhigém Bénh ung thu
13% 69%

Céc loai bénh khac
2%

Bénh do sai léch gen
7%

Bénh do gen
bi dot bién 9%

Hinh 3. 3. Phén tram cdc loai bénh dugc diéu tri bang liéu phip gen.

2.2..2. Cdc xu huéng co bdn diéu tri ung thu bang liéu phap gen

Céc bénh ung ‘thu thudng duge phat hién mudn, nén phan I6n céc truong
hop khi phat hién da c6 su hinh thanh khoi u. Khoi u tao thanh do cdc gen ung thur,
hoédc gen kim ham ung thu bi ré6i loan hodc mat chiic nang, dan dén su phan chia vo
han ctia cdc t€ bao ung thu trong khi cdc t€ bao xung quanh phén chia binh thuong.
Khéi u chia 1am hai loai 12 u lanh va u 4c tinh, biéu hién cdc trang thdi nhe hay
niang ctia mot bénh ung thu. Trong phan 1én cdc trudng hop, u lanh chuyén thanh u
ac tinh khi bénh ning, ngoai trir mot s6 truong hop u lanh khong c¢é kha nang tro
thanh u dc tinh nhu cdc u nude, u ba diu...

Liéu phap gen diéu tri ung thu bing tdc dong truc ti€p vao khoi u, ¢6 thé
duoc thue hién theo nhiéu chién luoc khac nhau:

1- Uc ché phat trién cha khoi u (Tumor suppressor ): thuc hién cdc lieu
phdp ex vivo hoac in vive v6i cdc viral vecto mang cac gen liéu phdp p53, pRb...

2- Kich hoat t€ bao chét theo chuong trinh (apoptosis): sur dung cdc gen

licu phap BAX tang cuong gy kich hoat chét theo chuong trinh , hoac str dung
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gen BCL-2 dé ngan chin cdc phdn ting chong apoptosis (anti-apoptotic). Trudng
hop apoptosis cdc € bao co lai, tich khoéi cde 1€ bao xung quanh, cdc gen ced (gen
1wt — suwicide gene) duge hoat hod 1am cho t€ bao teo din réi chét.

3- Thyc hién cdc liéu phdp thay gen nham phuc héi cdc protein bi hong,

phuc hoi kha nang mién dich ciia t& bio,

4- Sir dung liéu phdp antisen dé kim him hoat déng clia cic oncogen, hoic

tic ch€ tac dung céc san pham cha oncogen

5- Han ché su phét tri€n cla khoi u bang vi tiém cic protein tién apoptosis
(pro-apoptotic protein) nhu cdc protein BAX (sdn pham cla gen BAX) hoac

interferon (TNF ), két hop sit dung tr1 xa hoac diéu tri hod chat.

6- St dung cdc gen tu tir ced (suicide gene) v cdc san phdm cia gen ty tir
“thudc gen” tiém thang vao khéi u, chang han tiem ganciclovir ~ san pham clia gen

ma hod cnzym Thymidin Kinase cé téc dung tiéu di¢t cdc (€ bao ung thu.

7- Bién phép tdc dong tnre tiép vao € bio ung thiebang bao vay thanh
mach (Anti-angiogenic). Pay la bién phip chan mai lién hé vé mat dinh didng cna
t€ bao ung thu, lam cho & bao ung thy thi€u dinh dudng va chét dan ddn. Hién nay,
da phdt hién hon 40 cic hop chit w nhién cdé chic nang nay, nhu: cndostatin.-

s

angiostatn...

Vi t8¢ do phat trién nhanh clia y hoc hién dai va ky thuat gen, hién nay
ngay cang c¢6 thém nhiing bién phip méi c6 hiéu qua cao trong lieu phdp gen chita
bénh ung thu o ngudi. Theo thong bdo clia trung tam ung thu M.D. Anderson, thudc
Pai hoc Texas, My da phdt hi¢n 3 gen lién quan dén ung thu phéi ndm trén nhiém
sac the $6 3 & nguoi, Nhiing ngudi bi ung thir phéi thudng do dot bién mat 3 gen
nay (O1F 6, NPRL 2 v FUS 1). Cic thir nghiém cdy 3 gen OIF 6, NPRL 2 va FUS
I vio chuot bi ung thu phoi nang cho thay chi mot thei gian ngén cdc khéi u ung
thu ngimg phit trién. Cic thir nghiém vi tiém cdc gen néi trén vio khéi u ung thu
cua ngudt di dua lui két qua tot, md ra trién vong mai 15t dep trong diéu tri ung thur

d ngudi bing liéu phip gen.
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2.2 3. Diéu tri ung thir & nugieoi bang vecto Paramyxovirus

Li¢u phdp gen di€u tri ung thu & ngudi bang sit dung vecto licu phip ¢6
ngudn goc tir Paramyxovirus, la mot trong nhimg phuong phip phé bién trong diéu
tri ung thu, gom cic bude co ban sau:

- St dung vectd li¢u phip tir Paramyxovirus bién déi gen, két hop chiéu tia
UV va xirii nhigt véi cdc vecto téi 16 hop mang cdc gen ligu phip

- Chuyén vecto liéu phdp vao cdc benh nhan méc bénh ung the bing vi
tiém tryc tiép vao giita khéi u, tiém vao tinh mach, dua qua duéng hau mon....

- Theo ddi hoat déng va biéu hién cla gen liéu phdp trong cor thé bénh
nhan, cling nhu ti€n trién cla bénh vi sie khoé bénh nhan.

- Két hop sir dung thém mot s6 loai thude dac hicu hé tro cho dicu tri lieu
phdp gen d€ giam b¢nh nhanh, tang hiéu qua ciia ligu phép gen.

Thyc nghiém !iéu phdp gen ti€n hanh diéu tri cho mot nhém bénh nhan &
My§ mac bay loai ung thu khic nhau gém: ung thu phéi (Lung), ung the da day
(Gastric), ung thu tr cung (Uterine), ung thu da (Skin), ung thu gan (Hepatic), ung
thu true trang (Rectal), ung thur thue quan (Esophageal) cho ket qua rat kha quan.
Trén tong $6 90 bénh nhan duge diéu tri, 6 mot 6 bénh nhan ¢6 khéi u bién mit
hoan toin, nhi¢u trudng hop kich thude khéi u gidm dan, trong dé 41 % bénh nhan -
kich thude khot v giam trén 50%.

Diéu tr lieu phdp gen cdc bénh ung thu md ra mot trién vong mai trong
chifa bénh ung thu & ngudi. Sau khi thuc hién ligu phdp gen mot vai ngay dén mot
tudn da biéu hién giam kich thudc khai u. Tuy nhién d¢ khoi bénh hoan 10an can
mot thoi gian wong dot dai, dong thoi can ket hop diéu tri thém mot s6 loai khang

sinh va cdc thude dac hiéu khic.
2. 2.4, Liéu phdp gen diéu tri ung thic & ngitoi bang gen pS3

Tuy theo timg loai bénh ung thu, khi thuc hién diéu trj bang ligu phip gen
can st dung cdc loai gen liéu phép khdc nhau. Cic thie nghiém diéu tri cho thay

han 50% cdc trudng hop ung thu ¢ ngudi lieén quan dén mat hoat tinh gen p53.
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Hink 3.4, Vaitro clia gen p53 trong chu k¥ € bao.

Chiic ning chi yéu cia gen p53 dicu hod qud trinh phin chia t&€ bao va kich
hoat hién tugng apoptosis cua t€ bao. Do gen p53 hoat dong & pha G, dan dén (ic
ché sir phan chia (€ bao, khi bi dét bién gen p53 khong con kha nang kiém sodt su
phan chia t¢ bao, t€ bao phan chia vo han dan dén hinh thanh céc khéi u.

St dung adenoviral vecto va gen p53 lanh trong lieu phdp gen c6 thé chira
14t nhiéu loai ung thu & ngudi nhu: ung thir phdi (lung cancer), ung thy buéng tring
(ovarian cancer), ung thu ddu va cé (head — neck cancer), ung thu t€ bao tao sac 16
melanin (melanoma cancer)....

Trong diéu tri ung thy, hién nay da c6 gan 60% cdc trudng hgp bi bénh ung
thu duge diéu tri bing sir dung gen pS53 va phuong phdp ex vivo hoac in vivo. Két
hgp diéu tri thém mot phdn bing tri xa hodc hod chél, liéu phdp gen sir dung gen
p53 trong diéu tri cdc bénh ung thu & ngudi ngay cang ¢d hiéu qua cao vd duge

quan tam nhiéu hon & nhiéu bénh vién, & cdc nude trén the gicGi.

1L LIEU PHAP GEN CHUA BENH THIEU MAU HONG CAU LIEM
1. Nguyén nhan gay bénh thiéu mau hong cau liém

Bénh thi€u mdu hong cdu liém SCA (Sickle Cell Anemia) 1 loai benh di do

dot bién gen S globin lam thay déi chic nang phan tlr protein, xuit hién
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hemoglobin S. Khi cdc phan tr hemoglobin S trao déi oxy véi cac t€ bao, c6 thé
lién két véi nhau tao cdc cdu tric hinh que, 1am cho hong cau bién dang thanh
hinh liém. Hoéng cdu liém khong ¢6 hinh 16m hai mét nhu héng cdu binh thudng,
do tron kém khéng chui qua dugc cdc mao mach, thuong x€p lai thanh dam gay
tdc mao mach gay can trd qua trinh luu thong ctia mau. .

Thoi gian ton tai cia hong cau binh thudng trong mdu trung binh la 120
ngay trong mdu, con t€ bao héng cau liém c6 thoi gian ton tai ngin, khoang tir 15
dén 25 ngay. Sau moét thoi gian, s6 luong t€ bao hong cau binh thuong giam din, do
cdc t&€ bao hong cau madi sinh ra khong bu dap kip so6 t€ bao héng cdu chét di, trong
mdu thi€u mot luong hong cdu ngay cang 16n, goi la bénh thi€u mdu héng cau

liém.

Hinh 3. 5. Hinh dang hong céu binh thudng va héng cdu liém.

Bénh thi€u mdu héng cdu liém lam cho qud trinh van chuyén va trao déi
oXy Vvoi cdc t€ bao va mo6 giam manh, dan dén nhiéu trang trang thdi bénh 1y cua
ngudi bi thi€u mdu nhw: ngudi xanh xao, vang da, mét moi, mat kém dan, bi dau

hodc sung & nhimg noi mao mach bi tic boi cdc héng cdu liém, gay thi€u mau cuc
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bo ¢ chan tay, lung, khép... Mot s6 truong hop bénh ning gay tic cdc mao mach
trong nao, gay nén nhitng con dot quy nguy hiém dén tinh mang ngudi bénh.

Bénh thi€u mdu hong cau liém & ngudi chu yéu do cic dac diém cla
hemoglobin bi thay d6i. Hemoglobin ngudi dugc xdc dinh bdi hai nhém gen, nhém
gen a nam trén nhiém sic thé s6 16 & ngudi, nhém gen # ndm trén nhiém sic thé
s6 11 & nguoi. Trong qua trinh phat trién tir giai doan phoi dén truéng thanh, c6 ba
dang hemoglobin thay thé nhau: hemoglobin phoi HbE (Embryonic hemoglobin),
hemoglobin thai HbF (Foetal hemoglobin) va hemoglobin truéng thanh HbA . Sau
khi sinh luong Hb F giam dan, tré so sinh dugce 4 -5 thdng tuéi HbF chi con khoang
2-3 % ham luong hemoglobin t6ng s6. Ngudi bi bénh thi€u mau héng ciu liém do
HbA bi bién d6i thanh HbS.

Chudi  «x
. '; o2 fl
m o ) T —
Polymer hoa \ x/ g
«
o2 2 LCR
€ W ¢ ¢y B’
€g -

Hong cau
Thai gian séng 15 - 25 ngay

Hinh 3. 6. Co so phan tr cia dot bién gen B* tao hong cau liém.
P g : g
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Nguyén nhan chii yéu cla bénh thi€u mdu héng cdu liém do mot dot bien
diém & gen 3 globin, 1am thay déi cic dac diém cia hemoglobin. Gen [ globin 1
mot gen c6 kich thudc nhd khodng 2 kb. Dot bién gen P globin thanh gen
globin, lam cho acid amin & vi tri thit 6 cla chudi peptid 3 bi thay déi, acid amin
glutamine cia chudi peptid B bi thay biang acid amin valin tao thanh chudi peptid
B*. Su thay do6i ndy tao nén tinh ki nudc cua chudi peptid, gay hién tuong polyme
hod 1am cho cac chudi peptid két dinh véi nhau khéng binh thudng, tao nén
hemoglobin § (HbS). Cic phan trt HbS két hop vdi nhau, tao nén cic sgi ciing, gay

bién dang héng céiu binh thudng, hinh thash nén cic 1€ bao héng cdu liém.
2. Cac xu huéng chira bénh thi€n mau hong cau liem

Céac céng trinh nghién ciru thue nghiém trén nguoi, trén chudt va cdc dong
vat khiac, déu xdc dinh rd nguyén nhan gay bénh thiéu mau héng ciu liém do dot
bi¢n gen 0 globin. Diém dot bién, cac dang dot bign da duge nghién cdu rdt ky. Tuy
nhién, sir dung liéu phdp gen chita bénh SCA o ngudi thu dude cdc két qua rat han
ché. Trén co 6 cdc thanh cong diéu tri bénh thiéu mau hong ciu liém, va bénh
thidu méu ving bién (thalassacmia) trén chudt, trong tuong lai gdn bénh thi€u méu
héng cdu liém & ngudi s& duoce chita khoi.

Piéu tri bénh thiéu mdu héng cdu liém & ngudi khé hon rit nhiéu so véi
chita bénh thi€u mdu viing bién thalassaemia (do dét bién khédc trén gen S globin
gay nén), do gen £ globin c6 su biéu hién & mitc do cao, ¢6 chife ning méi tao
nén Hb S (gen £ globin la dang dot bién cua gen £ globin). Hién nay, ¢ ba xu
huéng chn yéu trong liéu phdp gen chifa bénh thi€u mau hong cau liém & ngudi.

Xu hudng thit nhdt 1a nghién ctu sta chita cdc sai léch & bo ba ma hod thi
6 cla gen /A globin, han ¢hé biéu hién cua gen /& globin va déng thai st dung
retroviral vecta dé bo sung thém hai gen S va geny globin vao € bao tuy xuong
ctia ngudi mic bénh SCA. Chudi peptid y globin & ngudi 1a mot chat e ché manh

qua trinh két chudi cua HbS, nén liéw phdp gen chifa bénh SCA theo hudng lam
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tang bi€u hién ctia # globin hay tao dang globulin lai Y/ & t€ bao héng cau. Sau
khi chuyén bo sung dong thdi gen £ globin va y globin, su biéu hién gen tao nén
cdc chudi peptid y globin ¢6 tdc dung han ché su polyme hod ciia cdc chudi peptid
/B globin. Su két hop clia cdc peptid S globin, y globin va cic chudi peptid 4* globin
khong bi két dinh, tao nén cic dang héng céu hinh bau duc. Héng cau hinh bau duc
¢6 cau tric 16m hai mat, ¢6 kha nang van chuyén va trao ddi oxy qua mao mach,
“khong gay tac nghén mao mach, han ché biéu hién cta bénh thi€u mau héng cdu
liém (kha nang trao doi oxy va thdi gian ton tai clia cic t€ bao héng cdu bau duc
kém hon hong cdu binh thuong).
Xu hudng thit hai sira chita cdc sai léch & bd ba ma hod thit 22 va bo ba ma
hod thir87 trén gen 3 globin, tao nén cic dang hemoglobin Hb F va Hb A,, giam

mifc thi€u mdu clia nguoi mac bénh SCA (McCune va cong su, 1994).

(D {D @ Chudi o C 0 s

Khéng O ) — B—F—F
polyme hoa \ / o

Chudi oz BN "LCR

LCR
by Pt

H8ng cau dang bdu duc
sdng khoang 120 ngay

Hinh 3. 7. So d6 liéu phap gen chita bénh héng cdu liém
bang bé sung cdc gen A globin va gen ¥ globin.
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Xu hudng thit ba cia liu phdp gen diéu tri bénh thi€u mau hong cau liém
fa chién luge thay thé gen (replacement gene). Li¢u phdp gen nhim cit bd gen bi
héng (B* ), thay thé bang gen B globin binh thudng cho cdc &€ bao tao mdu trong
tuy xuong, gilip cic t& bao tao mdu hinh thanh nén cdc dang hong cau binh thudng.
Liéu phap gen theo hudng nay thudng sir dung dé diéu tri bénh SCA cho tré sg
sinh, hién nay két qua cta liéu phdp nay mdi chi la nhiing thi nghiém ban dau.
Pé thuc sy 14 mot phuong phip chita bénh thi€u mau héng cdu liém hiéu qua, cdc

nha khoa hoc con dang tiép tuc nghién ciiu.

3. Chira bénh thiéu mau hong cau liém bing liéw phap gen
3.1. Vecto liéu phdp sit dung trong diéu tri bénh SCA

Vecto licu phip ¢6 vai trd quan trong quyét dinh hiéu qua trong liéu phap
gen diéu tri bénh SCA & ngudi. Trong cédc loai vecto ligu phdp, lentivirus vecto duge
dinh gid 14 loai vecto ¢d hiéu qua t6t nhat, vi lentivirus gidp cho cdc gen liéu phap
hoa nhap 16t nhdt vao bd gen ngudi. Do nhicu loai virus trong ho lentivirus 1a
nguyén nhan gay nhiéu bénh hiém nghéo & ngudi nhu AID, lao, ung thu....nén st
dung lentivirus 1am vecto liéu phdp con nhiéu han ché. Cic lentivirus ¢é kha ning
bién doi rat manh vi nhanh, nlén c6 thé gay cdc hau qua khéng ludng trude cho co
thé ngudi. Vi vay ngudi ta thudng sit dung cdc retrovirus quen thude dé thist ké
vectd liéu phdp, han ché bét cdc rui ro.

Mat khdc, dé han ch€ khd ning bién déi cla retroviral vecta, ngudi ta da cai
bién mot vai trinh w nho cha gen £ globin, tang tinh 6n dinh cua vecto tir
retrovirus (Rivella va Sadelain, 1998).

Gan day, nhiéu thyc nghiém sir dung AAV vecto mang gen 3 globin trong
diéu tri bénh SCA ¢ ngudi che nhimmg két qua kha quan. Virus AAV khong gay
bénh & ngudi, ¢6 kha nang hed nhap bo gen cua AAV vao bd gen ngudt ¢ locus thi
13 trén canh dai clia nhiém sic thé 6 19 & nguoi (19q13). Cdc thir nghiém thiét k&
vecto AAV mang gen y globin viu gen y globin , sif dung trong diéu tri bénh SCA

ma ra mot trién vong mdi: ti 1& chuyén gen y globin tir 4-71%, ham lugng Hb F tang
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tir 26-40% (Miller va cong su, 1993}, sir dung AAV vecto chuyén gen £ globin vio
t€ bao tuy xuong cho thay hiéu qua chuyén gen ¢6 thé dat t8i 6% sau 1 thing va ¢é
0.4% t€ bao tuy xuong duoce héi phuc (Ponnazhagan vi cong sy, 1997)...

Hién nay AAV vectd 1a loai vectd duge chi v nghién citu va cai bién nhiéu

nhat, 1a vecto trién vong trong liéu phap gen chira benh héng cdu liém & ngudi.
3. 2. Cdc buéc diéu tri bénh SCA bang liéu phdp gen

Hién nay, di¢u tri bénh thi€u mdu héng ciu liém & ngudi con gip ral nhiéu
kho khan, két qua con thip. Mot s6 thue nghiém chifta bénh thiéu mdu héng ciu
liém chi yéu bang bién phap tang cudng va hd trg hoat dong clia gen B globin két
hop tri xa hodc hod chat. Li¢u phdp nay khong chifa khéi bénh ma chi lam giam
mitc do bi¢u hién bénh, kéo dai thoi gian song cho bénh nhan, gém mot s6 budc
SAkL I

Budc 1: Tach céc t€ bio tuy xuong cla ngudi bénh va chiéu xa dé chon cic
t& bio khoé manh vi tron chung véi vecto retrovirus mang gen B globin binh
thudmg dé tao cdc t€ bio tuy xuong 14i 16 hgp. Nuoi 1€ bio tuy xuong t4i 16 hop &
diéu kién thich hgp dé tao mot s6 lugng di 16n cic t€ bao ty xuong mang gen 3
globin lanh.

Bude 2: Thire hién tri xa, va diéu tri hod duoc dé tiéu diét bé cdc céc t€ bio

tuy xuong mang gen dot bién.

Th xa, hod chét

gen ligéu phap
Moo =0
Oog :—reee—*-—r

. tach té bao — .o JUERN
tuy xuong =] bao da duwoc
chuyen gen lanh

/

Hinh 3.8. S0 d6 cic budc chira bénh héng cdu liém.
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Budc 3: Chuyén céc (€ bao tuy xuong mang gen B-globin binh thudmg vio
bénh nhan. Sau mét thoi gian céc & bao khong mang gen doét bién sinh truong va

phin chia, bénh thi€u mdu gidm dan.

Bude 4: Do lugng € bao mang gen dot bién ([3° globin) véan 1iép tuc duot
hinh thanh trong co thé ngudi bénh, nén sau mot thai gian nhat dinh mite do bénh
thi€u mau lai tang lén, do d6 phai lap lai cdc budc diéu tri gay nhiéu 16n kém.

Hién nay, cdc thir nghiém liéu phdp gen khic nhau trén chudt mic bénh
SCA, déu thu dugc két qua rat 16t. Cudi nam 2001, cong trinh nghién ctu cta
Pauliuk sir dung li¢u phdp gen da chira khoi bénh thi€u mdu héng cdu liém & chuot
chuyén gen. Trong mot tuong lai khong xa, bénh thi€u mdu héng ciu 1iém & nguoi

chéc chin sé& duge chira khéi bing licu phip gen.

IV. LIEU PHAP GEN CHUA BENH X0 NANG
1. Khai niém vé bénh xo nang CF (Cystic fibrosis)

Benh xo nang (CF) duoc phat hién lan dau tén 1938 tir mot tre so sinh bi
viém phoi va suy ho hap. Bénh gay nén do dot bién gen trén nhiém sic thé thuomg, -
gay r6i loan chitc nang chuyén hoi cdc ion Cl” (Chleride ion) trong t& bao, din dén
cdc ching viem phéi, viém tuy, viém gan... giy giam sit stic khoé, ¢ thé din tdi t
vong do bi suy hé hip nang. Bénh xo nang [a bénh di truyén, ¢ ty 1é mic bénh 1a
1/ 2.500 nguti. Dac biét, d ngudi Capcazo (Caucasian) ti 1& mac bénh CF rit cao
(khoang 1- 5%). Hién nay, s6 ngudi mac bénh ngdy cang tang, & My- 30.000
nguot, d Anh c¢é 7. 000 ngudi mac bénh, & Scotlant -700 ngudi...

Bénh xo nang do mot loai protein mang (CFTR) bi mit chitc nang, khong
¢6 kha nﬁhg dua cic ion CI thira ra khoi t&€ bao, lam mait cin bing gilta nudc va

mudi trong (€ bao. Bénh xo nang thudng hinh thanh mét 1p dich nhiy gay r6i toan
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chirc nang protein mang, 16p dich nhdy ngay cang dac & cic mo t€ bao bi bénh CF,

gay cdc chimg bénh phéi, gan, tuy va & rudt...

8 Khong bi bénh CF Bi bénh CF

F:gi’ % > L B . .
a0 e

Hinh 3. 9. Té& bio bi bénh CF va t€ bao binh thuong dudi kinh hién vi.

Nguoi bi bénh xo nang, thudng méc cic bénh duong ho hap, do 16p dich
nhdy cang day va dic anh hudng dén trao déi oxy va cdc triéu ching viém thanh
quan, phoi cdp tinh gay tir vong. Ngudi bi bénh xo nang c6 nguy co bi nhiém nhiéu
loai vi khudn gdy bénh nguy hiém thuoc cdc ho Staphylococcus aureus,
Haemophilus influenzae, Pseudomonas aerugiosa va Burkholderia cepecia
(Antony Meager, 1999). Ngudi bénh CF c6 thé bi r6i loan chic ning tuy din dén
bénh tiéu dudng typ II, bénh viém gan min tinh hodc gay cdc triéu tring tic rudt...

2. Pac diém di truyén cua bénh xo nang

Co 50 di truyén cua bénh xo nang bit ddu dugc chd y nghién ciru ti nim
1980. Nam 1989 cdc nha khoa hoc Collins, Riordan va Tsui & Toronto Canada da
tich dong dugc gen gay bénh xo nang, ky hiéu CFTR (cystic fibrosis

transmembrane regulator), goi tat 1a gen CF. Gen CF ma hod mot loai protein
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mang gém 1480 acid amin goi 1a protein CFTR. Gen CF 1a mot gen lan, nim trén
nhiém sac thé s6 7 & ngudi ¢6 kich thuéc 250 kb gém 27 exon. Gen CF ma hod
phan tr mRNA c6 kich thudc 6,5 kb (Zielenski va cong su, 1991). Ngudi ta da phat
hién hon 400 dot bién khac nhau trén gen CF , trong d6 nhiéu dot bién gay bénh
CF. \}1’ du, trén 70 % bénh nhan CF bi dot bién mat 3 cip nucleotid & exon s 10
(Kareem va cong su, 1989, Tsui, 1992). '

e e Bl ' AL Wil T

| |c1 C' Na"'

Té bao binh thudng | Té bao bi CF
Hinh 3. 10. Trao d6i i on CI' & t€ bao bi bénh CF va t€ bao binh thuong.

Protein CFTR la loai protein mang & cdc t& bao bi€u bi clia co quan ho hap,
t€ bao bi€u mo rudt, t€ bao gan, tuy... ¢ chiic nang chuyén hod ion chlorid (CI)
trong chu trinh cAMP. Protein CFTR dam bao su can bing cdc ion Na * va ion
CI" trong va ngoai t€ bao. Khi protein CFTR bj bién doi, mat chic nang gay tich tu
qua murc cac ion CI' trong t€ bao, hinh thanh cdc chat doc trong t€ bao, gay nén cic
bénh ly .

Nam 1990 da tdng hop duge cDNA tir gen CF, va tao cdc retroviral vecto
mang gen li¢u phdp chita bénh CF, 1a mot budc ti€n bo cua Y sinh hoc phan tir
trong chita bénh CF 0 nguoi. Nam 1992 sir dung liéu phédp gen, da khoi phuc duoc
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chirc nang trac doi ion chlorid cGa protein CFTR & cic bénh nhan mic bénh xo
nang, nhiéu bénh nhan CF di dugce didu tri bing 1i¢u phép gen.
3. Liéu phap gen diéu tri bénh Xv nang ¢ ngudi

3.1. Cdc liéu phdp si dung trong diéu tri bénh xo nang

Bang 3.3. K&l qua diéu tri benh CF ¢ cde nudc My, Anh vi Phip
Nguoi Noi hYil Vecte  Viri Tai liéu nguon Ndm
thuc hién  diéutri nguoi  swdung liéu phdp cong bd

LIEU PHAP GEN DIEU TRI BENH XO NANG (CF) 0 MY

Zabner U of lowa 3 adeno  miii Ceill 73, 207-216 93
Crystal  NIH/Cornell 4 adeno  miii/phai Nat genet 8, 42-50 94
Knowle U N Carolina 12 adeno  mii NEJM 333, 823-31 95
Hay NIH/Corneli 9 adeno  mii Hum gene ther 4,199-209 95
Zabner U of Iowa 6 adeno mii IC1 97, 1504-11 96
Wagner Stanford 10 AAV  xoang Lancet 351, 1702-3 98

LIEU PHAP GEN DIEU TRI BENH XO NANG (CF) 0 ANH

Caplen  Brompton 15  liposome  mii Nat med 1, 39-46 05
Gill Oxford/Camb. 12 liposome  miii Gene ther 4, 199-209 97
Porteous  Edinburgh 16 - liposome  miil Gene ther 4, 210-18 97
Alton Brompton 16  liposome  miii/phoi Lancet 353, 947-54 99

LIEU PHAP GEN DIEU TRI BENH XO NANG (CF) ( PHAP

Bellon Lyon 6 adeno  miii/phoi Hum gene ther 8, 15-25 97
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Diéu tri bénh xo nang & ngudi da thu duge nhimg két qua tuong dsi t6t. Sau
liéu phdp gen cé khoang 50% mRNA cta gen liéu phdp hoat dong 61, 5 -15% céac
mRNA hoat dong kém. Thuc nghiém diéu tri trén 27 bénh nhan CF & Anh nam
1999 cho thay cd 17 ngudi ¢é két qua (chiém 63% ), trong do chi ¢é 6 bénh nhan
phuc héi chire nang protein CFTR, chiém 229% (Hyde va cong su, 2000). Bénh xo
" nang di dugc diéu tri thanh cong & nhiéu nudc trén thé gidi (bang 3.3). S6 luong

ngudi da duge chira khoi bénh hoac giam biéu hién benh ngay cang tang.

Cac xu hudng sir dung liéu phdp gen trong diéu tri bénh xo nang & ngudi

hién nay gém:

- Sur dung vecto liéu phdp mang gen liéu phdp ~ ¢DNA (do kich thudc gen
CF qud 16n nén chi téng hgp eDNA tit mRNA ma hod protein CFTR va mot s6
trinh wr dac hi¢u), lam cho gen liéu phdp gén v6i nhiém sac thé & nhimg diém dac
hiéu.

- Thyc hién chién luge sira chita gen bang vecto mang céc oligonucleotid dé

stra chita dot bién trén gen CF.

- Sir dung k¥ thuat episomal, nghia 13 chuyén cic doan cDNA cin thiét vao
t€ bao, sao cho cDNA viio nhan dinh v&i bo gen 0 mot diém nao dé va tdn tai nhu

mot don vi doc 1ap trong t& bio.
3. 2. Cdc logi vecto sut dung trong diéu tri bénh xo nang

Li¢u phdp gen trong di¢u tri bénh xo nang & ngudi, c¢d thé sir dung viral

veetd hodc non- viral vecto,

Viral vecto thudng sir dung 1a adenovirus, adeno-associated virus (AAV),

retrovirus, Lentivirus, Paramyxovirus

Non-viral vecto la cdc phitc hop cationic liposom: GL67, PEI, Plasmid,

SecR, Integrin...
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Thue nghiém dav tién chita bénh CF & ngudi, 1a liéu phdp gen sir dung
retroviral vecto d€ chuyén ¢cDNA md hod protein CFTR vao cdc dong t€ bao CF,
tuy nhién két qua chua rd rét. Cic thue nghiém sau niy st dung vecto tir moloney
murine leukemia virus (MoMLV), va HIV-1 cho két qua t&t hon, ahimg ¢é céc
hi¢u tng phu va kém én dinh (Naldini va cong su, 1996 ; Goldman va cong sy
1997). Str dung Adenoviral vectd trong diéu tri CF ¢6 nhiéu thudn loi nhu: C6 higu
gua cao, khong tao gen ung thu hoac kich hoat gen ung thy, khéng gan gen vdi bo

gen t€ bao dong thai cho phép lam yéu virus dé dang bang nhiét do hoic hod chat.
Bding 3.4. Hiéu qua cha cdc loat vecto trong diéu trj bénh CF & ngudi

Vecto Vimiliéuphdp So'lwong  Cdgen  Tao mRNA  Hiéu qud

lieu phdp
adeno/AAV  mii 50 20/38 14/35 2/44 (4,5%)
adeno phoi 10 7/10 1710 1710 (10%})
lipesom miii 25 14/16 8/15 0/25 (0,0%)
liposom phoi 8 - - 7/8 (87,5%)

Diém han ch€ 16n nhat khi sir dung adenoviral vecto 1a thdi gian biéu hién
ngan va rat khé khan trong tao ché pham. Tuy nhién, dén nay trong thuc t¢ liéu
phip gen chifa bénh CF ¢ ngudi, chil y&u la sit dung adenoviral vecto (bang 3.3).
Trong mét s6 trudng hop, vecto mang gen liéu phdp diéu tri bénh CF & ngudi sir
dung vecto liposom cho két qua rat cao, nguoc lai ¢6 truemg hop khong c6 két qua
(bang 3. 4.},

Hiéu qua s dung vecto liéu phdp gen trong diéu tri bénh CF & ngudi phu
thugc vao rit nhicu y&u &, trong d6 vi tri diéu tri (loai t&€ bao, mo. loai bénh...) ¢é y
nghia quy€t dinh dén hiéu qui chira bénh. S8 liéu & bang 3.4. cho thay sir dung
vecto liposom chuyén gen liéu phdp vao 1€ bao phé nang dat két qua 87,5% trong

khi chuyén gen vao cdc & biéu niém mac miii khong thu dugc ket qua.
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3.3. Xu hudng dié¢u tri bénh CF o nguoi trong tuong lai

Trong nhiing nam 1Gi, dé diéu tri va chita bénh x0 nang & ngudi ¢6 hiéu
qua cao hon nifa, cdc nhd khoa hoc trén the gidi dit vin dé cin chii ¥ mot s6 xu
hudng sau:

a. Phét trién cdc loai vecte liéu phdp higu qui cao
- Nghién citu va tim hiéu can k& hiéu qud cla cic gen ndi sinh

- Giam t6i da cdc doc 16 va sy dap fmg mién dich trong thue hién li¢u
phip gen.

- Nghién citu cic hgp chat, cdc qua trinh cic lién két chat ché véi cdc thu
thé (receptor) trén mang t€ bio.

- Thi€t k€ va thir nghiém cdc thé hé vecto méi nhy vecto lai giita céc dang
virus, vectd t8ng hop, vecto 12 cde nhiém sic thé nhan tao ciia ngudi.

b. Nghién ciu lai tao cdc dong vat duong tinh hodc 4m tinh véi CF, vi du
tao cdc giong clu CF* va CF ...

c. Phat trien cdc mau chuan (kit) cho xét nghiém CF |

d. Thir nghiém ligu phdp gen t& bao géc (stem cell therapy)...

IV, LIEU PHAP GEN CHUA HIV/AIDS
L. Virus HIV va héi chimg suy giam mién dich mac phai (AIDS)

Benh AIDS (acquired immuno deficiency syndrome) 12 hoi ching suy giam
mién dich do nhiém virus HIV (human immuno - deficiency virus), [dm mat siic
dé khdng cua co the€ véi cdc tdc nhan gy bénh, ¢6 thé din dén ung thu hoac tir
vong.,

Tir nam 197! — 1981 phit hién mot s6 bénh nhan 1a nhimg ngudi déng
tinh nam by viem phoi cép, sir dung khang sinh liéu cao khéng khoi, h¢ théng mién
dich suy giam. Bénh nhan mac bénh AIDS diu tien phdt hién & M, ngay 3/6/
1981. Theo bdo cdo cia WTO dén 2001 trén the gidi di c6 20 triéu ngudri chét vi

AIDS, trong d6 ¢6 40 tricu ngudi nhi€m HIV, t6¢ do nhiém HIV lien we tang
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nhanh gdp 1,5 lin nhilng nam trude day. O Viet Nam ngudi mac bénh AIDS didu
tién 12 mét phu nit & thanh phd Ho Chi Minh, phat hién 12/1990. Tinh dén hét thing
31/5/2004, & nudc ta cé 81. 206 ngudi duge phat hién nhiém HIV trong dd ¢é 112.
684 ngudi da chuyén sang AIDS, trong d6 ¢6 7. 208 ngudi da chét vi AIDS (Tap
chi AIDS va cong dong 7/2004). Viét Nam duge danh gid 1a quéc gia c6 ty 1@
nhiém HIV thdp hon so v&i nhiéu nude trong khu viye va thé gisi. Tuy nhien, nguy
co lan rong kha cao néu khong cd cdc bién phép phong, chong va diéu tri thich hop.
Nudc ta di ¢d cdc bién phdp phong chong tay nhiém HIV/AIDS tich cuc, nhim han
ch€ ty 1¢ nhiém HIV ¢6 xu hudng gia ting manh nhilng nim gin day. Ngay
17/3/2004 Thi tweng Chinh phu di ban hanh Chién luge Qudc gia phong chong
AIDS dén 2010, va tdim nhin 2020. Myc tiéu chung clia chién luge 1a: = khong ché
ty 1¢ nhiém HIV/AIDS trong cong déng dan cu dudi 0,3% vio nam 2010 va khong
tang sau 2010; giam tac hai HIV/AIDS doi véi sy phdt trién kinh 1€ x3 hoi”. Ngay
23/6/2004 Tong théng My J. Bush tuyén bé chon Viet Nam 13 nude duy nhat ngoai
chéau Phi va viing vinh Caribe tham gia vao chuong trinh phong chonrg AIDS khan
cap cla Tong théng (PEPFAR). Ngoai ra, chiing ta di chil dong tim tdi va nghién
ctru cde bai thube dan toc ¢é tic dung phong choéng HIV/AIDS, dong thai gido duc
rong rii trong cong déng hidu bist vé HIV/AIDS, tranh cdc nguy cd lay nhiém HIV
nhu khong st dung chung kim tiém, sinh hoat tinh duc an todn...v6t nhiéu bién
phdp tich cuc, ching tac6 thé han ché duge t6c do lay nhiém AIDS trong cong
dong.

Virus gdy suy giam mién dich & ngudi duge phan lap nam 1983 goi la HIV
goi la HIV typ I (HIV-1), nam 1986 phdt hién mot loai virus khic ciing gay suy
giam mién dich dat tén 12 HIV typ I1 (HIV-2). Trong s6 ngusi nhiém HIV, chh yéu
1a nhiém 111V-1 chi€ém 98% trong t6ng s6 cdc ca nhiém HIV, nhiém HIV- 2 cha
y&€u & mién tay clia chau Phi, chiém khoang 2%, lay lan cham.

Bo gen cha HIV Kich thude 10 kb, bao gdm 9 gen chinh gag, pol, env, vif,
tat, vpu, nef, vpr, rev. M8t gen cé ciu triic chéc nang khdc nhau: gen faf (trans

activator) di€u hoi tii ban gen cha HIV, gen vif (virion infectivity factor) mi hod
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mot loat protein 23 kDa tham gia quéd trinh [3p ghép virion, gen nef (negative
regulator factor) ma hod protein 27 kDu, gitip cho su thay déi va lién két v6i protein
CD, cua mang & bao; cdc gen env, gag ma hod cde thanh phén cau triic protein vo,
capsid, gen pof ma hed cdc loai enzym virus va enzym phién ma ngudc...., gen faf
va mot trinh W dgc hig¢u - arf (attachment site) ctia HIV, gitip cho HIV ¢6 thé gin
va hoa nhap va1 bo gen cta HIV v&i bo gen t€ bio chil tao cdc tién virus (provirus).
Co che lay nhiém clia LIV, dic bi¢t [a HIV-1 dén nay da duge nghién ciu
khd ddy du. HIV-1 lay nhiém chu yéu bang sinh hoat tinh duc khong an ton, tiém
chich, hodc phu nit nhiém HIV mang thaj lay sang con (lay & giai doan mang thai,
L 1¢ nhiém HIV cva tré so sinh chiém khoang 30% t6ng s tré em la con bénh
nhan HIV/AIDS). Khi co thé bi nhiém HIV, virus HIV xam nhdp t&¢ bao lympho T
(T CD, ) 1ai cic thu the CD, va thu thé Chemokine (mot loai protein mang dac hiéu
do gen CCRs ma hod) rén bé mat € bao. Sau khi xam nhiém (€ bao, virus HIV ¢6
co ché gan v hoit nhap bo gen virus véi bo gen (€ bao, 110 nén ci&c provirus 0 vo
$0 1€ bao lympho T va cdc 1€ bao mién dich khdc gay suy giam mién dich. Trong
mot diéu kién nio dé trong 1€ bio hoac diéu kién ngoai canh bt lgi nhu tia UV,
phong xa, chét doc..., bo gen chia HIV tich ra khoi bo gen 1€ bio, tdi ban tao cdc the
hé HIV mdi phd v& cde (€ bao ti€p tuc xam nhiém cdc 1& bio khdc. Ngoai cac 1&
bao lymphe T (T CD, ), HIV ¢6 thé xam nhiém nhiéu loai t&€ bao khic nhu lympho
B, dai thuc bao da nhan, bach ciu, & bao than kinh.... lam suy giam nhanh chéng
hé théng mién dich cla co thé, cdc triéu chimg nhiém HIV/AIDS bidu hién. Thoi
gian U bénh va chuyén tir nhiém HIV sang AIDS dai ngin khdc nhau, ¢6 thé tir vai
thang dén vai nam hoac hang chuc ndm..., wy thude trang thai siic khoé ca nguoi
bénh va diéu kién moi trudmg. Tir khi bat ddu nhiém HIV dén AIDS chia lam ba
giai doan: giai doan so nhiém kéo dai vai tudn dén nhiéu thing, giai doan tiém an
kéo dai tir | dén hang chuc nam, giai doan AIDS do hé théng mién dich giam
manh, dé mic cic bénh nhiém tring khdc, sic khoé suy kiét nhanh nén c6 thé nr

vong trong vong 3 thang dén 1 nam.
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Nhitng nghién cttu méi day cho thay khi gen CCR; bi dot bi¢n mal 32 cap
bazo trong doan mang ma cia gen, giy bién déi tinh chat thy thé Chemokine cé 1ac
dung ngan can sy xam nhiém cta H1V-1. Chang han, & cdc quéin thé ngudi Capcazo
{Caucasian) 1 ¢ nhiém HIV-1 thap hon cdc chiing tdc¢ ngudi khic tir 10.8 % -
16%, do ngudi Capcazd co ti 1¢ dong hgp vé dot bién gen CCR; khd cao tit 81% -
83% (Dean va cong su, 1996}). Nhitmg nghién ciru nay 1a co sd clia cdc ky thuat ligu
phdp gen phong chong HIV/AIDS .

Mot trong nhimg kho khan trong sdan xudt cdc loai biét duoc chdong HIV 1a
kha ning bién doi rat nhanh ctia bo gen, 1am cho HIV thich img nhanh véi cdc loai

biét duge, nén cho dén nay chua ¢6 loai “thude”™ dac higu tuyét doi véi HIV.
2. Cac xu hudng diéu tri nhiém HIV/AIDS bang liéu phdp gen

Trong nhiéu ndm qua, nhiéu loal khiang sinh va biét duge duge nghién ciu
va thir nghi¢m trong diéu tri chéng nhiém HIV/ AIDS, di ¢6 nhiing két qua 16t gop
phan kéo dail cuoc séng cho nhiéu bénh nhan AIDS. Céc loai thude Starudine,
Lamirudine, Nerirapine, Azathioprine (AZT), Antirctrovir (ARV)... dac biét 1a
thude ARV (khdng virus) 12 nhimg thuéc diéu tri AIDS da gép phan hiéu qua trong
diéu tri HIV/AIDS. Tuy nhién, trong nhiéu truong hop nhiém HIV diéu i AZT
khong ¢6 hiéu luc, ¢6 thé do mot s6 ching HIV di €6 cdc dét bién thich dng vdi
AZT, ARV ...

Pé co thé han ché nhiém HIV va dai dich AIDS trong x3 hoi, trong nhimg
nam gin day mdt hudng méi trong diéu tri AIDS duge chd ¥ nghién citu va thi
nghiém 13 liéu phdp gen.

Cic xu huong chh yéu cla hi¢u phip gen trong diéu tri nhiém HIV/ AIDS
li:

- Str dung vectd liéu phdp dé chuyén cde gen liéu phédp vao (€ bao nham han
ché kha nang xam nhiém, vit1di ban cua 111V

- Kich hoat hé théng gen cia (€ bio, tang cudng mién dich chong su phat
trién cia HIV/ AIDS.
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- Sir dung cdce gen tu tr ced ¢ bign ddi, 1am cho (€ bio bi ché&t khi ¢6 HIV
xdm nhiém

- Tao cdc vaccin DNA phong chéng nhiém HIV.

3. Mot so licu phap gen diéu tri HIV/AIDS

3.1 Phong chong HIV/ AIDS bing gdy itc ché hoat dong gen ciia HIV, hodc
bién doi gen crie HIV

Hi¢n nay liéu phdp gen phong chita HIV va AIDS theo chién luge thiét ké
cic vecto mang gen li¢u phap dua vio t& bao va co thé, duge chii ¥ nghién ciu va
Ung dung nhi¢u nhét. Liéu phdp gen theo hudng nay tuan thii cic budc co ban co
ban ciia li¢u phap gen, nhung do HIV 1 loai virus ¢6 kha nang siéu bién déi, cé thé
gan bo gen cla virus vio bo gen € biao ngudi, nén thiét k& vecto licu phap gap rat
nhié¢u kho khan: cin phai dua gen li¢u phap ding vi tri dé han ché duoc hoat dong
v bi€u hién cia HIV. phuc héi hé thong mién dich, ddng thoi khong gay cac hicu
g phu bat loi va khong gay dot bién gen, dam bdo an toan cho con ngudi ... Vi
nhitmg 1y do trén, dé€n nay liéu phip gen phong chita HIV/AIDS vin cdn & giai

doan thur nghiém chi yéu trén déng vat va trén ngudi.
3. 4.1 Vecto ligu phdp trong phong va chite HIV1 AIDS

Trong liéu phép gen phong vi chita HIV/AIDS st dung ca hai loat vecto
lieu phip. Vecto ¢6 ban chil virus thutng sir dung 1a vecto thiét k€ tir adenovirus
AAV va HIV-1. Vecto khéng ¢6 ban chat virus thutng sir dung cdc oligonucleotid,
polycation, liposom...

AAV viral vecto dugc thiét k¢ mang mot gen ligu phép 4.7 kb nhim han
ché ta1 ban HIV trong t€ bo, tuy nhién kha ndng gan gen liéu phap vio nhidm sic
thé s& 19 clia nguesi rat thap, va hau nhu khéng c6 tic dung (Chaterjee va cong su,
1992).
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Hinh 3. 11, Adenoviral vecta trong liéu phap gen chéng HIV/AIDS.

Vecto ligu phap thiet k€ tr adenovirus 1a mot vecto lai chifa ba loat gen:
gen cna adenovirus 14 doan gen AdS; gen cta HIV 14 gen gag vi pe di bién doi
i HIV: gen ctia ngusi 1a promoter CMV (hCMV — gen human cytomegavirus).
tao nén hai vecto liéu phdp gen phong chong HIV la vecto AdSFLgag (Ad5 HIV-{
gag) va AdStpagag (Ad CMVI- tpaHIVgag). Cdc vecto ligu phdp gen AdSFLgag
vi AdStpagag da duoc thir nghiém trén khi va trén chudt cho két qua rat kha quan,
ty 1é t€ bao nhiém HIV cia khi duge diéu tri gidm nhiéu so véi & khi khong duge
diéu tri. Cic vecto nay 1a nhimg vecto trién vong ¢6 thé sir dung phong va chéng
HIV/AIDS cho ngudi trong thoi gian sap toi.

Vecto ligu phap thiét ké tir virus HIV-1 duge thigt k€ va thir nghiém tir ndm
1991 (Poznansky va cong sy, 1991; Shimada va cong sy 1991). Co sg  thict k€
vecto lieu phip phong chéng LIIV-1 tir bo gen HIV -1 di bién doi, va duoc cai gan
thém mot s6 gen khdc co chire nang G ché 141 ban hodc hoat dong cita HIV. Dén
nay, ¢6 nhiéu loai vects phdng chong HIV dugc sit dung. Trong do ¢6 mot s6 vectg

thir nghiém ¢4 hiéu qua.
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Vi dy, vecto pPCMVARY bao gém bcf).gcn virus HIV-1 da cat b6t mot s6
gen, va cai thém promoter hCMV clia bo gen ngudi (hCMV - gen human
cytomegavirus) va tin hiéu dong géi SD (packaging signal); Vecto ma hod protein
vO clia virus (env-coding plasmid), plasmid nay duoc thiét ké gém cdc gen ma hoa
VO cla virus MLV (Moloney murine leukemia virus); Vecto HIV chuyén dich
(transfer vector), vecto nay mang cdc gen GA, RRE va promoter CMV clia b gen
Nguoi ¢6 chifc nang ngan cdn tdi ban gen cta HIV trong t& bao déng thdi han ché

kha nang gan bo gen HIV véi bo gen t€ bao....

7
:':;‘; MLV (Armpho) | Foly(a) E’K—l IATL :I]

SD  Tin hiéu déng goi
A B

Hinh 3. 12. A - Env- coding plasmid.

B - Vecto chuyén dich (Transfer vector),

Cac vecto HIV-1 phong chéng nhiém HIV/AIDS da duogc thir nghiém trén
chuot, ¢6 hiéu qua han ch€ phat trién ctia virus HIV trong t& bao. Tuy nhién khi sir
dung viral vecto HIV-1 c6 hién tugng tdi t6 hop gen giita vecto liéu phdp véi virus
HIV, dan dén cdc dot bién gen va cic hau qua khong mong muoén. Do vy vecto
liéu phap HIV-1 cho dén nay con 1a van dé can ti€p tuc nghién citu, thir nghiém trén
dong vat va trén cdc t€ bao nguoi in vitro.

3.1. 2. Sirdung Oligo- antisen va ribozym trong phong chéng HIVI AIDS

Trong liéu phap gen phong chéng HIV/AID con nhiéu thir nghiém sir dung

nhiéu loai vecto khong ¢6 ban chat virus (non — viral vector), dién hinh 1a cic oligo

- antisens, ribozym (Cohen va cong su, 1991; Lori va cong su, 1994; Bordier va
cong su, 1995)....
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" Oligo-antisen c6 thé (¢ ché qué trinh dich ma cia HIV hoac (¢ ché hoat
dong phién ma ctia nhiéu gen khac nhau clia HIV nhu tic ché gen gag (Lori va cong
su, 1994 ), kim him gen rev (Vandedriessche va cong su, 1995) gen env

(Guotoku. J va cong su, 1991)...

Hinh 3. 13. Cic giai doan trong chu trinh xam nhiém va phdt trién coa HIV.

Ribozym duoc dung tim dén RNA thong tin (mRNA) cua HIV, thuc hién
phan tng cit dic hiéu, lam mat hoat tinh mRNA ctia HIV (Dropulic, 1994). Virus
HIV-1 ribozym c6 thé tic dong va giy mat hoat tinh mRNA cua mot s6 gen HIV
nhu cdc gen gag, pol, tat (Chen va cong su, 1992; Dropulic, 1994)...

Hién nay nhiéu thir nghiém viral vecto va nonviral vecto phong chong
HIV/AIDS, tuy nghién cdc thir nghiém trén ngudi thu duge két qua con thap. Can
nghién ctru dé tim ra cdc vecto liéu c6 hiéu qua thuc su, gép phan han ch€ tic dong

cuia dai dich AIDS toan ciu.
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St dung cdc liéu phdp gen phong chong HIV/AIDS, cdn lua chon cdce giai
phdp thich hop véi timg giai doan khdc nhau trong chu trinh xam nhiém t€ bao va
phdt trién ciia HIV, nhdm dam bao hiéu qua cua liéu phip. Qu4 trinh phat trién cia
HIV tir ldc xam nhiém t& bio lympho T CD,, dén khi hinh thanh cdc thé he HIV
mdi, ¢6 thé chia lam 11 giai doan chu yéu,

Trong méi giai doan, hoat dong cua HIV va cde gen rdt khdc biét, do vay
cdn st dung cdc lieu phap hop Iy & méi giai doan. Vi du, khi HIV dang & giai doan
2 ¢4 thé sir dung khidng thé khang protein vé (anti-env antibodies), khi & giai doan 9
cé thé sir dung ribozym hoic oligo ~ antisen chéng gag (oligo — antisense against

gug)..(Bing 3.5)

Bang 3. 5. Mot s chién wge liéu phap gen chdng HIV/AIDS

Tinh chat cua giai doan Liéu phap thich hop

| 1 Fiép can (€ bio 1ai thu thé CD, Oligo-antisens chéng lién két thy thé,
| khéng thé chéng CCR., ribozym..

2 Gin véi thy thé CD, Ribozym, oligo-antisens chéng env,

transdominant gp+/

3 Phan 16i tdch khoi phan vo
4 Phién ma nguge tao ¢cDNA Ribozym, oligo-antisens chong pof
5 Bo gen HIV gin vdi bo gen 1€ bao  Viral vecto chdng 1ar, att
6 Phién ma tac mRNA virus Ribozym, oligo-antisens chéng pol
7 Dich mi téng hop protein vo
8 Hinh thanh v& capsid
9 Tdi ban bo gen HIV ‘ Transdominant rev, ribozym
Lap ghép cic hat virion Viral vectd, transdominant gag

Cic virus HIV mdi phé t€ bao

Tiép tuc xam nhiém € bao khdc

g = e T —




108 UNG DUNG LIEU PHAP GEN TRONG CHUA BENH

3.2. Phong chong HIV! AIDS bdng ting cuong mién dich cia té bio

Trong chién luge phong chong HIV/AIDS bing liéu phip gen, vin dé ting
cudng mién dich chong HEV/AIDS ciia 1€ bio, duge chi ¥ nghién ciiu cia rat nhiéu
nha khea hoc (Martin, 1990: Levitskaya va cong su, 1993, Woffendin va cong sur,
1996; Liem va cong sy, 1993,..). HIV  chi xam nhiém (& bio tai cic thy thé CD,
clia 1€ bao, mét s6 trudng hop t€ bao ¢6 protein €D, bi bién déi 1am cho co thé
khong bi lay nhiém 111V. Nhimg phdt hién & chung toc ngudi Capcazo c6 ti Ié
nhiém HIV thap do gen CCR; bi dot bién, di tao co s¢ cho cdc nghién ciu theo

huéng tang cudng mién dich cia t¢€ bao chong HIV.
3. 2. 1. Chién lwoe it dung gen dot bién Rev 10

Mét trong cdc nghiéu et ¢6 két qua han ¢hé HIV xam nhiém rit 161t la tao
mot loai protein dot bién trong 1€ bao bang gen Rev [0. Sir dung vecto
oligonucleotid mang Rev 70, chuyén vio 1€ bio lympho T CD, bao nho k§ thuat
ban gen. Két qua cho thiy, ¢6 su tai 16 hop vai bo gen t€ bao tao nén céc t€ bao
tympho T CD,mang gen doét bién Rev (), cdc t&€ bac ndy ¢d kha nang kim ham su

xdm nhiém cia HIV (Woffendin va cong sy, 1996; Liem va cong sy, 1993).
3.2, 2. Chién leoe it dung gen (dng ciiong hout dong ciia cde gen eviokin

Mot huéng nghién ci khic la ting cudng hoat dong c¢dc gen cyiokin trong
1& bao. Tal ca cdc phan tr protein, cidc chat tao nén bdi hé théng t& bao mién dich
trong ddp tng mién dich goi {a cytokin {(cytokine). Cytokin bao gdém nhiéu loai
khac nhau, rong do6 cic interferon (IFN gém ba loai chin yéu ['Na, [FN{ va IFN v)
va interleukin (1L goém nhiéw loai tir IL-1, IL-2, II-3.... dén [L- 13) déng vai trd vo
ciing quan trong trong hé mién dich cha co thé.

Interferon (JFNca v IFNPB)  duge san sinh & cdc t€ bao b1 nhiém virns,
duge chuyén dén cdc 1€ bao xung quanh, Lim cho cic 1€ bao nay co tic dung ngan
can su xam nhiém cua cac loai virus. Trong trudmg hqp. t& bao nhiém HIV, do hoat

dong cdc gen 11V lam suy yéu kha pang san sinh interferon cua t€ bao. Liéu phdp
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gen v6i chién luge dua mot gen liéu phap dé tang cudong hoat dong gen san sinh
interferon, da va dang duoc nghién citu va thir nghiém trén chuot.

Cytokin duge tong hop chi yéu tir cic lympho T hoat hod va cdc dai thuc
bao. Trong cdc loai cytokin, nhém Interleukin 1a nhom cdc chat cé vai tro kich
thich su tang sinh va biét hoa cac t&€ bao mién dich. Trong d6 IL-2 ¢6 tic dung kich
thich su tang sinh cua cac t€¢ bao T CD4’, ngan can su pha huy hé mién dich do
HIV gay ra, khong ché tdi ban va nhan lén cta HIV. Véi vai trd quan trong cuia IL-
2 d6i v6i hé thong mién dich chéng HIV/AIDS, hién nay mot s6 thir nghiém liéu
phédp gen theo xu hudng tang cudng gen ma hod IL-2 cho cdc té bao nhiém HIV, da
thu duoc nhi¢u két qua bude dau. Chién luge tang cudng gen 1L-2 trong liéu phip
gen phong chong HIV/AIDS, la mot trong nhiing hudng duoc uu tién nghién ciiu
trong nhitng nam tdi, nham dua lai hiéu qua thuc su trong phong chéng dai dich
thé ky — HIV/AIDS.

3. 2. 3. Chién lugc sit dung cdc gen tie tit (Ced) va gen déc 16 (toxic gene)

Khi HIV méi xam nhiém t€ bao, bang liéu phdp dua cic gen tu tir (Ced)
thymidin kinase (TK) ph6i hop sir dung thuéc chéng virus ganciclovir (GCV), tao
thanh phiic hgp ganciclovir-phosphat.

P

Vectd lieu phap gen

Hinh 3. 14. St dung gen tr tr (TK) trong phong clldllg HIV/AIDS.

Ganciclovir- phosphat ttc ché hoat dong ctia enzym DNA polymerase, lam

cho qua trinh tdi ban gen ciia t&€ bao bi ngimg, su phan chia t& bao bi gidn doan, &
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bao co lai va chét dan. T€ bao nhiém HIV bi chét, sé han ché kha nang lay lan cua
HIV trong co thé.

Céc gen doc t6 (toxic gene) cia mot s6 loai vi khuan nhu Pseudomonas
exoto;in. ciling dugc sir dung trong liéu phdp gen chong HIV/AIDS. Thiét ké vecto
CD, - Pseudomonas exotoxin va chuyén vao t&€ bao, cdc doc t6 tao thanh gay bién
déi cdu triic thu thé, lam han ché€ kha nang xam nhiém ctia HIV (Berger va cong su
1988 ; Ashorn va cong su ,1991). Céc liéu phédp sir dung toxin gen méi chi dimg &

cdc thir nghiém in vitro, va con duoc nghién citu tiép tuc.
3. 3. Vaccin DNA trong diéu tri HIV/IAIDS

Vaccin DNA dugc xerln la mot chién luge hiéu qua cua liéu phip gen
phong chong HIV/AIDS. Nhimg nghién ctu dau tién vaccin DNA la thir nghiém
chéng bénh lao trén chuét ctia ciac nha khoa hoc Anh (1986). DNA tir vi khudn lao
dé san xuat vaccin DNA, tiém vao chuét nhét tao nén nhimg con chuot nhit mién
dich véi vi khuan lao. Hang loat cdc vaccin DNA chdng viém gan B, ung thu ciing

duoc thir nghiém trén t€ bao ngudi va céc dong vat thir nghiém.

Proteasom

T- receptor

Glycoprotein

Hinh 3. 15. So dé vai tro clia vaccin DNA trong liéu phdp gen phong chéng HIV/AIDS.
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Vaccin DNA khic véi cde loai vaccin khdc & ché vaccin DNA 1 phic hop
cdc gen (DNAJ, khi dua vao 1€ bao cac gen duge tdi ban, phién mi v dich mi 1rong
t¢ bao tao nén cdc loai protein liéu phdp tuong img. Protein liéu phdp cé tac dung
ngan can sy xam nhap cha HIV, hoic iic ché sy phdt trién va nhan lén cia HIV
rong t€ bao. Cdc loai vaccin  khdc (vaccin vi khudn, virus giam déc t&; vaccin
manh peptid, vaccin tai (6 hop...) déu 1a cdc protein Khang nguyén, khi dua protein
khdng nguyén vao co thé gay dip tng mién dich & bao, kich thich cic loai t& bao
twong tng vai khang nguyeén san sinh cdc khdang thé dic hiéu.

Hién nay vaccin DNA HIV-1 di va dang dugce thir nghiém phong chong
HIV/AIDS trén chugt ¢6 hidu qua cao. Ban chdt cta vaccin DNA HIV-1 [d moe
vecto liéu phap gen, duge cat tién tir b gen HIV-1. Mot $8 loai vaccin DNA, duge
thir nghiém phong chong HIV/A'IDS dugc tao thinh tir cdc ptasmid tdi & hop, goém
plasmid pTXGE va cdc gen dac hiéu cho hé théng mién dich o ngudi nhu gen 1L-2,
gen IFN-y va gen GM- CSF. Plasmid tdi 16 hap pTXGE dugc tao thanh tir plasmid
pTX (4,5 5 kb) cai thém bd gen HIV-1 bién déi (dd xod bd mét s& ving gen cha
HIV nhwr gen pol, cdc gen vpu, vpr, faf b} x0d mot vai viing nho). ’

Str dung vaccin DNA HIV-1 tiém cho chudt thi nghiém cho két qua rat tot.
Poi tugng thu nghiém 1a chudt cdi Buffalo 4-5 tudn twoi, do trung tam B & K
Universal Group cung cap. Moi con chudt duge tiém vaccin HIV-1 vai liéu 400 pg
3 ldn trong 8 tudn. Sau 2 tuan tinh tir lin tiém 01161 cing chudt thi nghi¢m duge
kiém tra kha ning mién dich véi HIV, két qua cdc chudt thi nghiém ¢6 khi nang
mién dich cao v8i HIV. Thi nghiém thu nghiém vaccin DNA phong chéng
HIV/AIDS trén chudt thanh cong, dd mdé ra mot trién vong mdi trong diéu tri
HIV/AIDS cho ngudi bang vaccin DNA.

V1. LIEU PHAP GEN CHUA MOT SO BENH KHAC
1. Liéu phap gen chira bénh teo co (Duchene Muscular Dystrophy)
L. 1. Co so di truyén ciia bénh teo co DMD

Bénh tco co hay cdn goi 14 loan dudng ¢ DMD (Duchene Muscular

Dystrophy) 1a mot bénh do 161 loan di truyén don gen, gay triéu chimg mat kha
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ning ¢o dan cua co dan dén bi teo co, mat kha nang van dong cua cic chi. Mot & it
truong hop con gay hodc mat kha nang co dan mot s co cha hé tiéu hod, hé tim
mach gay nguy hiém dén tinh mang con ngudi. Bénh DMD do dot bién lan ciia gen
dystrophin gay nén. Gen dystrophin ld mot gen nim & locus thir 21 trén cdnh ngén
cla nhiém sic thé gidi tinh X & ngudi ky hieu Xp21 (Davies v cong sur, 1983), do
d6 bénh DMD thudng gap & dan ong véi ti I¢ khodng 1 trén 3500 ngudi | con o phuy
nit it gap hon (khi dong hop tir lan gen dot bién nay). '

Gen dystrophin ¢é Kich thude tuong déi 1dn, khoang 2400 kb, ¢4 79 exon
(79 doan mang ma di truyén) phin gen khong mang ma goi [ intron chién 99.4%
kich thude gen. Gen dystrophin & ngudi phién mi 16ng hop mRNA ¢6 kich thude
14 kb, mi hoa protein dystrophin binh thudsng 427 kDa. Do bi dét bién & cic mie
do khic nhau, bicu hién cic muc do bénh DMD khic nhau Bam xuat hién cdc loai
protein dystrophin khdc nhau trong méi co (hé bé¢nh nhan DMD. C6 ban mirc do
bénh DMD dystrophin khdc nhau: bénh dystrophin thudng gap khi tao cic protein
dystrophin dot bién dang R-Dystrophin (260 kDa) vi dang B-Dystrophin (1400
kDa): bé¢nh Apo-dystrophin -1 ¢6 S-Dystrophin (71 kDa); bénh Apo - dystrophin-2
¢6 protein dystrophin dot bién dang  G-Dystrophin (114 kDa) vi bénh Apo-
distrophin-3 c6 protein dystrophin dot bién dang G-Dystrophin (40 kPa). Bénh
DMD khéng chi gty liet hé e van dong, ma cd thé gay liét cic co ton trong hé
tieu héa hoac h¢ tudn hodn, gay dnh hudng nghiém trong dén sitc khoé con ngudi

hodc tr vong (Lidov va cong su, 1995),
1. 2. Liéu phdp gen chita bénh teo co DMD

Li¢u phip gen chita bénh teo co DMD ¢é thé thue hién theo nhiéu phuong
phdp khidc nhau, ¢6 nhimg k€t qui khic nhau tuy theo mue do cia bénh, Mot s6
chién Iuge liéu phdp gen chl yéu trong diéu tri bénh teo co DMD la:

- Chién luge chuyén vecter li¢u phip mang ¢DNA dystrophin binh thudmg
vao ¢o thé bénh nhan, nham thay the cho cic gen dystrophin bi dot bién (Dicksson

v cong su 1991)
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- Chi&n luge st dung cidc phifc hop gen dystrophin — glycoprotein (DAGC
— dystrophin associated glycoprotein complex} (Beckman va Bushby,1996).

- Chién luge vi tiem tryc 1tép cde ¢cDNA mai hod dystrophin duge bao géi
bdi cic liposom, cho két qua cd trén 10% cac 1¢ bao tao thé 1di 16 hop mang gen
cDNA dystrophin binh thudng (Alton v cong su, 1993).

- Chign luge sir dung retrovirus mang gen dystrophin binh thuong duge sir
dung trong cic thue nghie¢m i vitre vt vivo (Miller v cong su 1990; Dunckley
va cong sur, 1993; Deconinck vii cong su, 1996),

- Chién luge su dung oligo-antisen nhim ¢ ch& hoat dong vi biéu hién cla
cde gen dystrophin dot bién (Blake vi cong su, 1995; Parrish va cong su, 1996),

Hién nay cdc thuc nghiém chita bénh teo co DMD i virro va i vive &
chudt va mot 8o trén ngudi, tuy nhién cdc liéu phip gen chita bénh DMD cho con

neudi chua thyc sircé hicu qua guo.
2. Li¢u phap gen chira bénh mau khé dong (Hemophilia)

2. 1. Co so di truyén cia bénh mdn kho dong (Hemophilia)

Bénh mau khé dong 1a bénh giy nén do roi loan di truyén don gen, C6 hai
loai bénh mau khé dong 1a hemophilia A va hemophilia B. Bénh hemophilia A do
bi dot bién, gay mil chic nang gen ma hod mot loai protein dac hiéu goi fa yéu o
VI (factor VIIT ky hi¢u la F.VIID, bénh chi yéu ¢ dan dng 1an so trung binh 1 trén
10.000 nguot. Bénh hemophilia B gay nén do r6i loan chifc nang gen ma hoid yéu to
IX, tan s6 mac bénh  khoang [ trén 50.000 ngudi. Khi cic loai protein L.V hoac
protein T.IX bi mat chiic nang, lam giam sy hinh thanh cdc y&u t6 gay dong mdu
lam cho méu dong cham hoac khong dong.

Gen ma hod protein F.VII ndm trén nhiém sac thé X ciia ngudi, kich thude
khoang 186. 000 bp, ma hod protein F.VIII ¢6 trong luong phan ur khoang 300
kDa. Trén nhiém sdc thé X cia ngudi con mang gen ma hod protein F. 1X, kich
thude 33. 000 bp, md hod protein F. IX ¢6 trong lugng phan tr khoidng 55 KDa. Do

cdc gen F. VIH va gen F. [X nam trén nhiém siic thé X, nén bénh mdu khé déng
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thugng gap o dan ortg, vi trén nhiém sac thé Y khong mang gen tuong img. Do cic
dot bién lan, nén trudng hop phu nir bi bénh mau khé dong tuong doi hiém, bénh

chi biéu hi¢n khi déng hop tir ca 2 gen dot bién,
2. 2. Liéu phdp gen chita bénh mdu khé dong (Hemophilia)

G ngudi binh thuong ham tuong F VI trong méau khoang 100-200ng/ml,
khi ham lugng dudi 10ng/ml lam mdu khéng deng. ‘It nam [987 nhitng thue
nghi¢m diu tién chita bénh miu khé dong & chuot di duge thir nghi¢m (Connelly
va cong sur, 1995; Fallaux va cong su, 1996; Palmer vi cong su, 1989, 1991). Cic
thir nghiém ding adenoviral vecto mang gen IF.VIII ¢DNA (vecto AvIALHS1, hoéac
AvIALAPHS ) chuyén vio chuot nhit bi méu khé dong, ham [uong F. IIT & chuét
duoe diéu tri dat 300ng/ml, ¢6 rudng hop ting cao dén 2000ng/ml (Yang va cong
su, 1994; Connelly va cong sir, 1995).

St dung retroviral vects dé chuyén gen T.IX, nam 1993 Lu va cong su da
di€u tri ¢S hiéu qui cho 2 trudng hop bénh hemophilia B. thi nghiém’ chuyén
Adenoviral vectd mang gen F.IX cDNA cla nguoi ciing duoc vao chuot, lam ting
ham luong protein F.IX nguti trong médu chuot dat 400ng/ml ( Smith va cong su,
1993). GCic thie nghiém sir dung AAV vecto trong diéu tri bénh mau khé dong &

ngudi ciing duoce nhiCu nghién cu thir nghiem trén chuot, cho....

3. Bénh réi loan chuyén hoi cholesterol gia dinh di truyén (Familial

Hypercholesterolemia)

Bénh Familial Hypercholesterolemia do bi mat gen ma hod cic thu thé
kiém sodt cholesterol trong cic € bio gan, mat kha nang loc cholesterol lam cho
ham luong cholesterol trong mau tiang cao, gay cic bénh tim ning hoac dot quy.
Bénh Familial Hypercholesterolemia c6 thé di truyén qua cdc th€ he, & cdc the he
sau biéu hién cla bénh thuding nang hon.

Nim 1993 thir nghiém diéu tri liéu phdp gen dau tién cho bénh nhan bi

bénh Familial Hypercholesterolemia bang k§ thuft ex vivo, di mang lai cude séng
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binh thutng cho ngudi bénh. Ligu phdp gen nay di sir dung retroviral vecto mang
gen lanh chuyén vao 3,2 x 10" 1€ bio gan ngudi bénh (khodng 15% khoéi lugng gan
cua bénh nhan), nuéi cay ex vive chon loc cic 1€ bae tai t6 hop gen lanh | réi dua
tro lai ngudi bénh. Sau thoi gian 2-3 thing ngudi bénh ¢4 tién trién 161, gan phat
tri¢n binh thudng, ham luong cholesterol trong mdu gidm 25%, ngudi bénh 6 suc
khoé binh lhuimg..Cho dén nay, da ¢6 thém nhiéu ngudi bénh duge diéu tri bénh
Familial Hypercholesterolemia bing liéu phip gen.

Mot 56 bénh 16i loan di truyén don gen khic nhu bénh Gauche, bénh
Parkinson... di duge diéu tri thir nghiém bing li¢u phdp gen. B(t_nh Gauche do by
hong gen ma hod enzym Glucocerebrosidase, gy hién wong run rdy khong chi
dong lam cho hoat dong ciia con ngudi mat chinh xdc. Bénh Parkinson do bi héng
gen Dopa Decarboxylasse (DDC) dan dén r6i loan chuyén hod Dopamin va giam
qud trinh 16ng hgp Dopamin trong nio gay giam tri nhd, hodc mat tri nhd... Nhiéu
thir nghiém sit dung licu phdp gen chita bénh Parkinson, bénh Gauche cho k€t qui
tot, gidp bénh nhan gidm mite do biéu hién bénh, sire khoé duoe phuc hdi..,

Tom lai, véi cdc cd s khoa hoc va thanh tuu bude ddu clia lieu phdp gen.
Ching ta 6 thé tin tudng trong mot tuong lai gin, lieu phap gen s& trd thanh mét

phiong phép chita bénh vit phong chong bénh 14t cho con ngidi hieu qua nhat.
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Chuong 4

VAN PE AN TOAN CUA LIEU PHAP GEN

L. VAI NET VE AN TOAN SINH HOC

An toan sinh hoc 1a van dé duoc quan tam khéng chi & cdc nuéc phét trién,
ma 0 hau hél cic quéc gia va vimg linh thé trén the gidi. C nhiéu quy wdc, quy
dinh quoc € vé an toan sinh hoc, wong dé6 Cong udc vé Pa dang Sinh hoc
(Convention of Biodiversity) va Nghi dinh thu Catragena (Catragena Protocol). Vin
dé an toan sinh hoc hién nay duge chii ¥ nhiéu nhat 13 tic dong cla sinh vat bién
déi gen {GMO- Genctically Modificd Organism) dén stc khoé con nguol, ngoai ra
su tac dong moi trudng - con ngudi- moi trudng 1a méi quan tam thir 2 clia an toin
sinh hoc.

Trong nhiing nam cudi cta the ky 20 dén nay, hang loat cay tréng bign
déi gen, dong vat chuyén gen ra doi da dem lai nhitng loi ich dang ké cho con
nguoi nhu ning sudt cao, chét luong san pham t6t, giam thiéu sir dung thude trir
sdu va phan bén hod hoc, ha gid thanh san pham.... Tuy nhién, sinh vat bién déi gen
noi chung va thuc pham bién d6i gen nét riéng, ciing dua dén nhimg nghi ngai vé
do an toan vai stic khoé con ngudi. Cic hoi chimg vé dj ting, dau co gia ting & M§
vit mot $6 nude chau Au trong nhimg nim 90 duge cho 13 do nguyén nthan s dung
khoai tay bi€n doi gen, sir dung ngo va dau nrong bién d6i gen...Mat khic, nguoi ta
coOn lo ngai céc cay trong chuyén gen ¢6 thé truyén gen sang cdy dal, thong qua thu
phin chéo hodc lai xa gay trd ngai cho san xudt sau nay. Chang han, lta va ngo

duge chuyén gen chong co dai, ¢6 thé gay nguy co tao “siéu ¢é dai” hoic mot s6
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gen virus chuyén vao dong viil thue vat ¢é thé tao nén nhitng bién ching virus mdi
giy bénh nguy hiém cho con nguwi ...

Bing thuc t&¢ cic nghién cttu va kiém nghiém khoa hoc clia nhiéu t8 chife
thé gidt WHO, FAO, UNEP, ... va cic cd quan quan 1y thuc pham va duoe pham
M¥ (U.S Food and Drug Administration), trung tam Kiém tra dich bénh My CDC
{Center for Discase Control)....Ngudi ta da di dén cic két luan: GMO khong gay
anh huong dén sitc khoé con ngudi, “khong ¢é bing ching nio cho thiy thue pham
chuyén gen dang hién c6 trén thi trudng, gay ra bat cif lo ngai nao vé sitc khoé con
ngudi hay 6 bat k¥ khia canh nao kém an toan hon so v§i cay trong tao duge nhd
lai giong truyén théng” (Jane E. Henney, Uy vién Co quan Quin 1¥ Thue phim va
Dugc pham My} hoic nhu dinh gid cia FAO/WHQ nam 2000: *Uy ban tr van thoa
man véi nhimg cich dinh gid do an toan ciia cdc thyc pham chuyén gen di duoc
phé chuan cho thuong mai hod™...

Vi nhitg két qud 18 rét cia GMO, xu hudng toan cdu vé phdt trién thuc
pham chuyén gen: chip nhan st dung cdc thye phadm chuyén gen ngdy ciang nhiéu.
Lien minh chau Au (EU) di bai bd lénh cam nhap vi bin cdc sin phim chuyén
gen, thuc thi cdc quy dinh vé ddn nhan cdc sdan pham, thuc pham ¢6 chia trén 9%
nguyén ligu tit GMO. Di¢n tich phdt trién cay trong cay chuyén gen toan cdu ngiy
cang tang. cdc loai dong vat chuyén gen, vi sinh vat bién déi gen duge sir dung
trong cong nghiép duge pham, nong nghié¢p va ddt s6ng ngiy cang phat trién manh.

Nam 2003 tong dién tich tréng cay chuyén gen toan cdu la 67,7 triéu ha
tang 15% so vai nam 2002, tang 40 lan so vdi nam 1996 (1,7 triéu ha). S6 loai cay
trong bién déi gen dugc trong ﬁgay cang nhiéu: dau tuong, bong, ngd, cai dau, ci
chua, lda, mia ci cai dudng, bip cai va nhicu loai hoa phong lan. hoa héng, hoa
cuc ...trong do, ¢d 4 loai cay trong ¢6 dién tich trong trot 16n nhét 14 dau tuong bi¢n
déi gen chi€m 619%, ngd 23% bong 11%, cii ddu 5%... Ngoai cay tréng, nhiéu loai
dong vat chuyén gen, vi sinh vit bién déi gen duge dua vio san xuit da dem lai
nguodn lgi to 16n cho con ngudi.

V&1 mot vai dan chimg vé mat ¢ Ioi va tdc dong bat lgi cla sinh vat

chuyén gen déi véi sitc khoé con ngudi, ching ta ¢6 thé yeén tam vé loi ich cua
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GMO, nhimg lo ngai v¢ mie do an todn cila GMO d6i véi con ngudi ciing din ddn

duge loar bo.

I1. VAN DE AN TOAN CUA LIEU PHAP GEN
1. Hién trang va nhitng rui ro cha diéu tri liéu phap gen

Thyc chat cda li¢u phap gen 1a chuyén gen vio co thé ngudi, nhim muc
dich chira bénh cho con ngudi. Liéu phip gen chi [a mot trudmg hop rat dac biét cia
chuyén gen, do viy nhimg lo ngai vé mic do an toin cua lieu phip gen doi vai
ngudi bénh la tat nhién. Trong ligu phdp gen & ngudi, phai tuan thii nhimg quy dinh
quoc t€, va cdc quy dinh nghiém ngat cu thé cua timg quéc gia vé an toan sinh hoc
n6i chung, phai tuan thi cic nguyén tic char ché cua y-sinh hoc phan tr dé gidm
thiéu nhitng i ro, han ché cdc téc hai dén sic khoé con ngudi.

Liéu phap gen ¢6 hi¢u qua cao hay thap phu thudc rdt nhiéu vio sy tdn tai
va on dinh, kha nang hoa nhap clia cic gen ligu phip (DNA) vio bo gen cua té bao
ngudi, cting nhur su phan chia binh thuéng cdia ¢ic &€ bao sau khi thuc hién liéu
phap gen. Hi¢u qua liéu phap gen, con phu thudce nhiéu vio kich thudce, tinh chat
cla gen liéu phip va loai vecto sir dung, ciing nhu phu thude vao su lua chon ding,
chuan xdc va phit hop cde ky thuat lieu phap. ‘

Nhimg rui ro thudng gap trong liéu phip gen thuong do gen liéu phdp
khong hoat dong va biéu hién, gen lieu phdp gan sai vi tri gay cdc dot bién gen,
hoac gen li¢u phip bi€u hién khong binh thudng tao cic protein bi sai léch gay dap
(mg mién dich bat loi cta 1€ bao. Nguy co tiém 4n 1dn nhat 13 wrong liéu phip gen sit
dung nhiéu vecto ¢6 ban chil virus, do vy & nhimg mitc dé nhat dinh cic vects
virus 6 thé bién d6i, 1ra thanh tdc nhan gay bénh, ¢6 thé kich hoat cic oncogen gay
nén ung thu, hoic ao cdce dot bién gen trong bo gen ngudi bénh...

Mot hign thuc khdc la lieu phap gen ra doi ral mu¢n so véi nhiéu nganh
khoa hoc khic. V&i hon 10 nam wai (tinh tit thanh cong dau tién nam 1990, chifa
bénh thiéu hut mién dich t6 hop 1rdm lroﬁg ADA- SCID), liéu phdp gen la mot

nganh khoa hoc con qud méi me, trinh do hiéu bi€l con ngudi vé co ché gay bénh
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clia mot 6 gen dot bién chua ddy du, trinh do k¥ thuat mdi chi ¢6 duoc & mot s6
nude tién tién. Do dé, hieu qué cao, thye su ciia ligu phdp gen [rong di€u tri va chifa

bénh cho con ngudt con & trong tong lai nhimg nam (6i.

2. Viduy vé trudng hop riiro sau diéu trj liéu phap gen va vin dé an toan cta

lién phap gen

2.1. Cdi chét ciia Jesse Gelsinger sau diéu tri liéu phdp gen

Jesse Gelsinger sinh nam 1981, khi sinh ra da mic bénh réi loan Ornithin
(OTC - ornithine transcarbamylase deficiency), gay nén do dét bi€n mot gen trén
nhiém sic thé X. Ngay 13 thing 9 nam 1999, khi vira 18 tudi Jesse Gelsinger duogc
diéu i bang liéu phdp gen tai Vien Dai hoc Téng hop & Pennsylvania, M7. Jesse
Gelsinger dugc chuyén vao co thé mot lugng 16n vecto  adenovirus mang gen liéu
phip OTC. Ngay 14/9/1999 bj hon me, ngay 17 thing 9 1999 Jesse Gelsinger bi
chét do suy ho hdp nang vh hon mé sau.

Sau cdi chet clia Jesse Gelsinger 6 rat nhiéu lo ngai vé sur an toan cla lieu
phip gen. Mot s6 ¥ kién cho ring liéu phdp gen da gay nén cdi cheét caa Jesse

Gelsinger? Li¢u phip gen khong an toin?
2. 2. Liéu phdp gen 6 an toan khong?

Bénh OTC gay nén do dot bién gen OTC nam trén nhiém sic thé gidi tinh
X cua ngudt, Jam 161 loan chuyén hod amoniac, gdy hau qua rit nghié¢m trong cé
thé 1T vong ngay sau khi sinh. Bénh OTC thudng gap ¢ con trai véi tilé | wén 10
000 ngudi, benh c6 ti 1¢ tlr vong cao, khoing 50% tré so sinh tir vong & thang twdi
dau tién, s6 con lai thudig tir vong trude 5 tudi, ti J& song sot rat it v6i diéu kién sir
dung thudc thudng xuyén.

Trong thoi gian song, Jesse Gelsinger phat thudng xuyén str dung thudc va
sur hd trg cla y 1€, sir dung ché do an kiéng it protein va udng cic loai nude khong
0 protein, Mot s6 1dn Jesse Gelsinger bj hon mé do nong do amoniac vagt qui

mute, i dé sir dung rat nhiéu thudc gidp co thé c6 thé chong lai ham lugng amoniac
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tang qua cao. Sic khoé ngay cang giam sat, 13/9/1999 Jesse Gelsinger tinh nguyén
thir nghiém diéu tri liéu phdp gen.

Trén ca s& tinh chat nguy hiém cta bénh OTC | tniomg hop Jesse Gelsinger
song duge dén 18 1ol 1a mot tén bo rét 16n cla v hoc, liéu phap gen diéu tri cho
Jesse Gelsinger chi 1h co hdl cudi cling rat mong mach vai mang séng cua anh. Do
vay, cil chét cua Jesse Gelsinger dugce két luan khong phai do nguyén nhan liéu
phap gen khong an toan.

Liéu phip gen da chita khéi bénh cho mét s6 benh nhan SCID, mdau khod
dong, ung thu.... Tuy nhién, mdt s& bénh nhan sau diéu 1 van ¢6 ohimg dip ing
mién dich khong mong mudn, hoiac ¢6 su thay ddi nhéd chiic ning & mot s6 noi
quan gan, than,..Do vay, van dé an toan cla licu phdp gen can duge nghién ciu

1i€p tuc d€ liéu phdp gen 1a phueng phdp chita bénh hitu hiéu cho con ngudi.
1. MOT SO PIEM HAN CHE CUA LIEU PHAP GEN

1. Tai sao hién nay liéu phap gen chua dwoc img dung rong rii trong chira
bénh ?

Trén co ¢ nhimg luan ¢t khoa hoc vé phurong phap diéu tri va chita bénh
bang liéu phip gen & cdc phan trudce, va cdc thanh tyu chita bénh cho con ngudi cla
liéu phdp gen, cé thé khang dinh liéu phdp gen 12 phuong phip chita bénh hién dai
vil khoa hoc. Liéu phip gen ¢é thé gidp cho con ngudi chita dirge mot $6 bénh
hiém ngh&o, ma kha nang cia y hoc hién dai con nhiéu han ché nhu cdc bénh
SCID, SCA, HIV/AIDS, bénh miu khé dong....

Hién nay, liéu phdp gen di diéu tri khoi bénh cho nhiéu bénh nhan & cic
nudc tién ti€n, tuy nhién liéu phdp gen cdn chua duge sit dung pho bién trong diéu
tri cho bénh nhan, do nhiéu nguyén nhan khdc nhau:

- Liéu phdp gen doi hoi cac phuong tién k¥ thuat hién dai, chi phi ton kém
nén & nhimg nudc kém phdt trién, nuc ngheo hién nay chua di tiém luc ca vé
phuong tién k¥ thuat, déi ngli chuyén vién va kinh phi d€ thuc hién chita bénh bing
lidu phép gen.
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- Li¢u phap gen la nganh khoa hoc- y hoc hién dai con qud mdi me, trinh
do hi€u biét clia con nguvi con chua ddy dit vé dac diém ciia gen bénh, vai trd va
hoat dong chia gen liu phdp. Do d, dén nay phin 6n liéu phdp gen chita bénh van
mang tinh chat thir nghiém,

- Do tinh chat chita bénh dén ban chat cusi cung clia bénh 1a cdc gen bj
hong, bi 16i. Tinh da dang clia cic gen & méi ngudi vo cling 16n, cling mot loai
bénh do dot bién & cling mot gen, nhumg u cdc ngudi bénh khdc nhau ¢6 mic do
dot bién, mic do biéu hién bénh khac nhau. Vi vay, diéu tri liéu phdp gen khong
thé dp dung déng loat cho moi bénh nhan.

- Trong dicu tri liéu phap gen, do sir dung cdc vecto chuyén gen ban chat
virus hodc khong cé ban chat virus dé dua gen lieu phip vio co thé ngudi bénh,
trong mot s6 trudmg hop tuy citu duge cude séng con ngudi nhung van gay mot so
hi¢u tmg phu khony 101 cho co thé ngudi.

Do mot s6 mat con han ché clia l1éu phdp gen, nén hién nay diéu trj vi chila
bénh bang ligu phip gen chua duge phd bién. Con ngudi cdn ti€p tuc nghién ciu
nhiéu hon nita, dé trong tuong lai gan liéu phap gen cd hiéu qua chira bénh tuyét

d6i, g6p phdn bdo vé stic khoé con ngudi.
2. Trién vong cua liéu phap gen ¢ Viét Nam

O nudc ta hién nay da va dang cé mot & nghién ciu diéu tri ung thw bang
liu phdp mién dich nhu nghién cttu va san xuat interferon, IL,... trong diéu tri cic
b¢nh ung thu. Ching ta duge st quan tam cta Nha nude v6i cdc chuong trinh
nghién ciu trong diém, da sin xudt thanh cong vaccin viem gan tdi 16 hgp, nhiéu
vién nghién citu va truomg dai hoc ¢6 céic chuyen gia giéi v¢ sinh hoc phan tr va ky
thuat gen..Mat khdc, huéng lién doanh lien két véi cac bénh vién hién dai nude
ngoai, cling nhu 56 bénh vién 100 % vén nude ngoai ngay cang nhiéu ¢ Viér Nam.
Chiing ta ¢6 thé tin tudng ring, trong tuong lai khong xa ligu phdp gen trong chita

bénh cho con ngudi s& dugc phat trién timg budc & nudc ta.
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