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TOM TAT

Tai cac nudc chau Au, ddc biét ¢ ba nudc Anh, Phap, Dtrc, cac khoan tai trg cho cong nghe sinh hoc, trong

d6 chii yéu 1a cong nghé gen, ting nhanh mdi nim, thuc ddy nganh céng nghiép nay phat trién. Trong linh vye
cham soc stre khoe, cac quoc gia tap trung ing dung cong nghé gen vao viée chén doan cac bénh di truyén, ung
thur, truyén nhiém béng cac ky thudt lién quan dén phan tmg day chuyen polymerase, giai trinh tw gen thé hé
moi; thir nghiém 1am sang dé diéu tri cac bénh ung thu va di truyén don gen béang lidu phap gen; phong ngira
béng cac loai vaccine tai td hop. Cong nghé gen sur dung cac ky thudt tién tién da rut ngén thoi gian chin doén,
tang tinh chinh xac so vdi cac phuong phap chan doén thong thuorng, mo ra hy vong mdi cho cac bénh nhan
méc bénh hiém nghéo, han ché nguy co méc cac bénh truyén nhidm, tir d6 cai thién chét luong y té trong tuong
lai. Trong linh vyc ndng nghiép, ing dung dién hinh ctia cong nghé sinh hoc hién dai 1a bién dbi cac sinh vat
séng dé cai thién cdy trong hay vét nudi mang nhiing dic tinh mong muén. Tuy nhién, tai cac qudc gia nay,
viéc canh tac cdy trdng bién dbi gen hay nhap khiu thuc phdm va thirc dn chin nuéi bién déi gen bj han ché boi
cac quy dinh an toan sinh hoc chat ch& cua chinh phu. Nhin chung, trong linh vuc cong nghé gen, ba nudc Anh,
Phap va Btc da c6 nhiéu céng trinh nghién clru va img dung mang lai loi ich cho con ngudi trén céc linh vyc,

g6p phin ning cao chét luong cia cude sdng.

Tir khoa: Cong nghé sinh hoc, cong nghé gen, PCR, gidi trinh ti gen thé hé mdi, cdy trong bién déi gen

MG PAU

Ngiy nay, cong nghé gen la modt phan quan
trong cuia cong nghé sinh hoc hién dai, cho phép truc
tiép stra d6i vat lidu di truyén, thay ddi ciu trac cua
céc té bao, bao gdm chuyén gen giira cac ca thé trong
cung mot loai hay gitra cac loai dé tao ra cac sinh vat
mang nhing tinh trang m&i mong mudn. Cac nha
khoa hoc phat trién sinh vét bién d6i gen (genetically
modified organisms - GMOs) v6i muc dich cung cip
vaccine va thudc, ting hiéu qua trong trong trot va
chan nuoi, giam gia thanh cta thyc pham. Tuy nhién,
tai Lién minh chau Au (EU), nhiing lo ngai ctia cong
ddng v& GMOs bét dau khi co quan chirc ning ap
dung 1énh cdm phan phdi GMOs vao EU thang 10
nam 1998, va tham chi cac tiéu chudn chit ché hon
da dugc dé xuét trong Chi thi stra d6i ciia EU 90/220
thang 8 nam 2000. Trude khi ap dung Iénh cém, viéc
giai phong GMOs dugc xem xét theo ting truong

hop cu thé va phai dugc phé duyét ¢ ting bude tir
kiém nghiém tai phong thi nghiém, qua thir
nghiém thuc dia dén budc tiép thi cudi cing. Thuc
pham va thirc an chin nudi bién d6i gen nhap khau
hay viéc canh tac cdy trong bién dbi gen chi co thé
dugc cap phép trong chau Au sau cac danh gia an
toan nghiém ngat cia Co quan An toan Thuc
phém chau Au (European Food Safety Authority -
EFSA). Tuy vin con nhiéu han ché trong céc
chinh sach, quy dinh phap luét khi 4p dyng cong
nghé gen trong nudi trong va su dung thuc pham
bién dbi gen nhu trén, cac qudc gia chau Au van
dat duoc nhidu két qua tich cuc trong nghién clru
va ung dung cong nghé gen vao cic linh vyc y té,
noéng nghiép. Bai tong quan nay danh gid hién
trang ung dung cong nghé gen trong linh vuc y
duoc va nong nghiép & chau Au, trong d6 tap
trung vao ba qudc gia co nén cong nghé sinh hoc
phat trién 1a Anh, Phap va Bic.
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ANH

Nghién ciru phat trién va ing dung cong nghé gen
trong linh vue y dugc

Tai Anh, ing dung cdng ngh¢ gen trong linh vyc
y duoc tap trung vao cac du 4n nham ting kha ning
chan doan, diéu tri dbi véi ngudi bénh. Nam 2013,
Bo Y té da tai trg cho Cong ty Genomics England
trién khai Dy 4n “100.000 hé gen” dé giai trinh tu hé
gen cua 100.000 nguoi. Trong do, Genomics
England hop tac voi Cong ty Illumina va Wellcome
Trust dé thyc hién viée giai trinh ty toan bg hé gen
(whole genome sequencing - WGS) ¢ Vién Sanger.
Dy 4n tip trung vao nhimg bénh nhdn méc bénh
hiém (va gia dinh ho), ciing nhu nhimg bénh nhan
ung thu. Dy an d3 dwoc sy ddu tuw va hop tac cua
chinh phu va cac cong ty dé tiép tuc thuc hién dén
nim 2021 (www.gov.uk). Tinh dén thang 6 nam
2017, du an nay da giai trinh tu hé gen cua 23.106
ngudi  (www.genomicsengland.co.uk/the-100000-
genomes-project-by-numbers/). béi voi bénh nhén,
du an nay dem lai co hdi dugce chin doan va c6 duoc
phuong hudng diéu tri hiu qua hon.

Ngoai ra, WGS con dugc ap dung trong chin
doan di truyén tién ciy phoi (preimplantation
genetic diagnosis - PGD), nhim phat hién cac
van dé stc khoe co kha ning anh huéng dén
nguodi me, phdi thai hodc tré so sinh Tai Anh,
viéc ap dung xét nghiém PGD dugc cip phép boi
Co quan thim quyén vé Thu tinh va Phéi sinh hoc
ngudi (The UK Human Fertilisation and
Embryology Authority - HFEA) theo cac diu
khoan cua Pao ludt vé Thuy tinh va Phdi sinh hoc
nguoi (1990) do nhitng lo ngai anh huong dén st
khoe va tinh mang ctia con nguoi.

Hién nay, mac du tinh hinh da c6 nhiéu cai thién,
bénh truyén nhim van 1a mot ganh ning kinh té ddi
v6i Anh (POSTnote 545, 2017). bé giam sat bénh
truyén nhiém, hé thong y t& cia Anh két hop cac xét
nghiém chan doan véi WGS gitip tang tbc do chan
doan va tinh chinh xac v& dich t& hoc. Phuong phap
WGS cho phép xac dinh loai bénh ma vi khuan gay
ra va tinh khang khang sinh cia cac vi khuan do, tir
d6 phat trién vaccine twong tmg. Véi sy tién bo cua
khoa hoc hién nay, viéc giai trinh ty hé gen cua vi
khuén hay virus c6 thé dugc thuc hién trong vong 48
gio voi chi phi thip khoang 40 Bang Anh (Koser et
al., 2012). Trong tuong lai, WGS s& dugc st dung
nhu mot cong cu phd bién trong chin doan va y té
cong cdng.
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Bén canh cac bénh truyén nhiém, kha ning
khang thudc cta vi khuan ciing anh huéng
nghiém trong dén viéc chim soc stc khoe cua
con ngudi. Mot trong nhing vi khuin khang
thuéc dugc quan tdm nhidu nhit ¢ cac qubc gia
trén thé gidi, trong d6 co Anh, 1a vi khuan lao khang
rifampicin va isoniazid. Cac phuong phéap truyén
thong ding dé phat hién tinh khang rifampicin va
isoniazid doi hoi phai nuéi chy vi khuan dai ngay,
kéo dai thoi gian chin doan, ting nguy co truyén
khang bénh & cong ddng. Trong khi d6, cac k¥ thuat
sinh hoc phan ttr nhu phan tmg day chuyén polymerase
(polymerase chain reaction - PCR), gidi trinh tu gen cho
phép xac dinh nhanh chéng cac dot bién gen co lién
quan dén tinh khang khang sinh, rat ngén thoi gian
chédn doan bénh (Jenkins, 2005).

Gén day, linh vuc nghién ctu lién quan dén
cong nghé “chinh stta gen” (genome-editing
technology) dang tién gin dén nhirng thir nghiém
trén nguoi. Co ba ky thuét chinh stra gen chinh, sur
dung enzyme nucleases dé lam thay dbi di truyen tai
mot hodc nhidu vi tri trong hé gen bao gdm zinc
finger nucleases (ZFNs), transcription activator-like
effector nucleases (TALENSs) va CRISPR/Cas9 (Cao
et al., 2016). Bio cdo diu tién vé viéc s dung
TALENS tai Anh dugc thuc hién ¢ bénh nhan diéu
tri bénh bach cau lympho cép tinh (ALL). Cac nha
nghién ciru da chén thém mot gen ma hoa thy thé dac
hiéu (CAR) vao té bao T dé thu duoc cic té bao
UCARTI19 c6 thé pha hiy té bao ung thu biéu hién
phan tir CD19 trén bé mat. Viéc tng dung céc té bao
UCARTI19 nay trén nguoi dugc thuc hién lan dau
tién vao nam 2015 trong truong hop clia bé Layla
Richards 11 thang tudi tai Bénh vién Great Ormond
Street. Thanh cong cta thir nghiém nay dd mo ra hy
vong UCARTI9 s& tré thanh mot phwong phap diéu
tri hi€u qua trong vong moét thdp ky tro lai day
(POSTnote 541, 2016).

Nhitng nd Iyc ban dau trong viéc ap dung ky
thuat chinh sira gen vao liéu phap t& bio soma tap
trung vao céac bénh di truyén vé méu, nhu bénh bach
céu va HIV/AIDS do c6 thé d& dang loai bo, chinh
stra va dua té bao tré lai vao bénh nhan. Cac thu
nghiém lam sang st dung TALENs va ZFNs dang
dugc tién hanh va du kién trién khai déi voi
CRISPR/Cas9. Nghién ctru diéu chinh locus CFTR
trong rudt nguoi va chudt di dugc thyc hién bﬁng
cong nghé¢ CRISPR/Cas9 (Schwank et al., 2013).
Vao thang 2/2016, HFEA da cho phép Vién Francis
Crick (London) stt dung cong nghé chinh stra gen
CRISPR/Cas9 trén phoi nguoi do cac phu nit thuc
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hién thu tinh trong ong nghiém hién ting nhim hiéu
13 qua trinh phat trién cua phoi thanh mot bao thai
khoe manh cho dén khi chao doi. Tuy viée thay ddi
hé gen cua phoi dung dé mang thai 1a bat hop phap ¢
Anh nhung quyét dinh nay cia HFEA xuét phat tir
nhu cau 16n trong viéc didu tri ching vé sinh
(Callaway, 2016). Sy phat trién nhanh chéng cia
CRISPR/Cas9 va nucleases tao ra nhiing thach thirc
moi vé quan ly ¢ Anh. Ludt phap cia Anh nghiém
cAm phat trién phoi nguoi ¢ ngoai co thé trén 14
ngdy va cdy phoi di bi bién dbi gen theo bt ky cach
nao. Vi vay, viéc nghién ctru pho6i nguoi chi dugce
phép sir dung cho cic muc dich nhit dinh va phai c6
gidy phép tir HFEA.

Trong van d& kiém soat dich bénh nhu sbt rét,
virus Zika hay Dengue, cong ngh¢ CRISPR/Cas9 co
thé dugc sir dung dé bién dbi gen ¢ mudi. Thong
thuong, phai trai qua nhiéu thé he dé cac bién thé cua
gen tré nén phd bién trong quén thé, do 50% co hoi
nhan mot ban sao tir moi bd me. Tuy nhién, h¢ thong
CRISPR/Cas9 c6 thé tang kha nang nhan mét gen cu
thé 1én gan 100% trong thoi gian ngdn hon bing
cach chén gen kiém soat bénh (gen dich) vao hé gen
cta con duc. Gen nay s& duoc di truyén sang thé hé
con va hé théng CRISPR/Cas9 tiép tuc kich hoat lam
cho cdu tric gen d6 dwgc sao chép va chén vao
nhidm séc thé con cai, két qua s& co hai ban sao cua
gen dich. Trén co s6 d6, nhom nghién clu cua
Hammond (2015) da st dung CRISPR/Cas9 dé lam
tang x4c suét thira huong mot gen bi 13i can trg viée
né tring dén hon 90% & mudi Anopheles gambiae,
g6p phan kiém soat dich bénh do mudi gay ra.

Cac ky thuat sinh hoc phan tir da duogc ap dung
dé chan doan trudc sinh cac bénh di truyén & thai
nhi. Trong nhiéu truong hop, nhidu bit thuong bam
sinh va/ hodc khé khan trong viéc nhén thirc ¢ tré
nho co thé 1a két qua cta viéc mat hodc lip nhiém
sdc thé (collectively termed copy number variants -
CNVs). Trudce day, viéc xac dinh CNVs dugc thuc
hién béng viéc kiém tra truc quan céc nhiém séc thé
bang kinh hién vi 4nh sang dudi dang xét nghiém
karyotype. Tuy nhién, han ché cua ky thuat nay 1a
cac truong hop bat thuong nhidm sic thé ¢ kich
thudc bé hon 5 Mb s& khong thé dugce phat hién.
Nhiéu truong hop tai sap xép nhidm séic thé rit kho
phat hién hodc khong thé phat hién dugc do kich
thudc qua nho, cudong do thude nhudém khong du va
thiéu cac mau bang ¢ nhitng doan nhiém sic thé da
bi thay ddi. Phép lai so sanh hé gen (array
comparative genomic hybridization - mang CGH) ra
doi, c6 d6 nhay cao, c6 thé sang loc toan bd hé gen

cho CNVs ¢ d0 phan giai khoang 50 kb nham giai
quyet cac van d& trén. Két qua cta ky thuat nay da
hd trg cai thién l1am sang so véi xét nghiém
karyotype truge sinh; do do, mot sO trung tm & Anh
da tién hanh cung cap dich vu nay. Céc thdo luén
dang tiép tuc & Anh nhim dat dugc sy thong nhat dé
ap dung thuong quy ky thuat nay trong chan doan
trude sinh (Kharbanda et al., 2015). Ngoai ra, da co
nhiéu phat trién trong phwong phap chin doan trudce
sinh bang cach ldy mau DNA thai nhi c6 trong mau
me (cffDNA) thay vi xam lan dé ldy miu bao thai,
lam giam t6i da nguy co anh huong téi bao thai
(Lewis et al., 2012). Trong mét s trudng hop can
yéu ciu xac dinh gidi tinh thai nhi, k¥ thuat real-time
QF-PCR dugc st dung dé phat hién céc doan dac
hiéu nhidm séc thé Y, thuong 1a ving xac dinh gidi
tinh Y (SRY) hoac DYS-14. Ky thuat nay cho do
nhay 96,6% va do dac hiéu 1a 98,9% (Wright et al,,
2012).

Trong linh vuyc phong bénh, Anh tdp trung
nghién ciru va phat trién cac vaccine st dung cong
nghé DNA tai t6 hop. Nhitng vaccine thé hé méi
dang dugc sir dung trong chuong trinh tiém ching
cua Anh nhu vaccine 5 trong 1 DTaP/IPV/Hib
(Pediacel and Infanrix IPV+Hib), Hepatitis B
vaccine (HBVaxPro), MenB vaccine (Bexsero),
MenACWY vaccine, HPV vaccine (Gardasil)... Chi
c6 mot loai vaccine c¢6 chira GMOs la vaccine ngtra
cim Nasal Flu vaccine (Fluenz). Virus dung trong
vaccine phong bénh cum thuong dugc thyc hién
bang cach tiém hai dong virus cim vao trimg, dé
chung tai t6 hop tu nhién va tao ra cac ching mdi.
Cac nha nghién ctru sau do sang loc tat ca cac loai
virus m&i nham tim ra loai virus nao cé nhitng dac
diém quan tim dé thuc hién viéc chung ngira trong
nam d6. Céac virus dugc s dung tao Fluenz dugc
chinh sira bing cach ghép cac gen riéng biét mang
cac dac tinh phu hop (http://vk.ovg.ox.ac.uk/vaccine-
ingredients).

Liéu phap gen la mdt linh vuc quan trong khac
cua cong ngh¢ gen. Pay la bién phap dua cac gen
vao trong té bao cia bénh nhan dé diéu trj hodc
chung ngira théng qua viéc chuyén DNA ngoai lai
trong cac vector chuyén biét. Hién nay, cac nghién
ctru 1am sang thuong tap trung vao cac bénh ung thu,
tim mach, di truyén don gen va bénh truyén nhiém.
O chau Au, céac liéu phap gen dugc - phan loai la cac
san pham liéu phap tri ligu tién tién, bao gom cac
liéu phap gen, liéu phap té bao va cac san pham cong
nghé mé. Bao cdo co s dit liéu tinh dén thang 6 nam
2017 cho thay c6 57 thir nghiém liéu phéap té bao va
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gen dang dién ra ta1 Anh. Trong d6, c6 47% lién
quan t&i liéu phap té bao va gen bién ddi ex vivo vai
mot vector hodc liéu phap gen in vivo, phan 16n sir

Liéu phap khéng
bién d6i gen

Liéu phap gen
(ex vivo va in vivo)
53% 47%

Lé Thi Thu Hién ez al.

dung vector duwa trén lentivirus (Hinh 1)
(https://ct.catapult.org.uk/resources/cell-and-gene-
therapy-catapult-uk-clinical-trials-database).

Chinh sira gen

Antisense
oligonucleotide
(ASO)

2%

Hinh 1. Liéu phéap té bao va gen s dung céng nghé bién dbi gen tai Anh nam 2017.

Nghién ciru phat trién va ing dung céng nghé gen
trong linh vue nong nghiép

Ung dung dién hinh cua cong ngh¢ sinh hoc hién
dai 13 viéc tao ra cac gidng cay trong bién ddi gen
mang nhirng déc tinh mong muon théng qua cai bién
hodc chuyén gen khac vao cay trong... Tuy nhién, &
Lién minh chau Au (European Union - EU) néi
chung va Anh néi riéng, GMOs va cdy trong chuyen
gen bi han ché. Chinh phu “chi cho phep trong cay
bién ddi gen, GMOs, tiép thi thyc phim chuyen gen
hodc cic san phdm thirc an chin nudi, néu .an toan
cho ngudi va méi trudng”. Cac nghién ciru vé GMOs
phai dugc thong qua béi cac co quan ¢ tham quyén
nhu Cuc Mbi trudong, Thyc pham va Noéng thon
(Department for Environment, Food & Rural Affairs
- DEFRA) va Uy ban C6 van Mbi trudng (Advisory
Committee on the Release to the Environment -
ACRE).

Tai Anh, cic cy trong bién d6i gen khong dugc
phép tréng thuong mai nhung dugc nhap khau, dic
biét 1a dau twong, chii yéu dung lam thirc n cho gia
suc (DEFRA, 2015). Theo quy dinh ctia EU, cac loai
thuc phim ¢6 chira GMOs phai duoc dan nhan rd
rang; bao gom céc thye pham c6 ngudn gde tir cay
trong bién doi gen, ngay ca khi khong phat hién dugc
¢6 chira thanh phan bién ddi gen. Tuy nhién, thuc
phim dugc san xudt tir cong nghé bién dbi gen
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khong bt bugc phai dan nhin, ching han nhu pho
mai lam tir enzyme bién ddi gen, hodc cac san pham
tir dong vat da dugc cho an cac san phdm bién ddi
gen, nhu sita hodc thit tir bo cai do khong thiy sy
gdy nguy hai nao cho sttc khde con nguoi (DEFRA,
2015).

Cong nghé¢ bién @i gen dua ra cac chién luoc
thay thé cho chan nubi truyen thdng. Theo d6, dong
vat duoc nghién clru bién d6i gen cho nhiéu muc
dich khac nhau bao gdm ting kha nang sinh truong,
tang sirc dé khang voi bénh tat, thay doi thanh phan
thit va san xuét sira c6 chua protein diéu tri hodc
thay d6i thanh phan cua sira dé cai thién gia tri dinh
dudng cho tré so sinh. Ctru, dé va gia stic da duoc
san xuét dé tao ra cac protein co gia tri y dugc chi co
trong sita. Viéc nay dugc thyc hién bﬁng cach chén
céc ban sao gen ngudi ma hoa cic protein niy va gin
vao cic doan diéu khién dam bao gen chén chi hoat
dong trong tuyén vi. Nam 2003, cong ty PPL
Therapeutics cia Anh da thir nghiém lam sang giai
doan II san phim alpha-1-antitrypsin tinh ché tir sita
cua ciru chuyén gen dé didu tri cho tré bi xo nang.
Céc nha nghién ciru chi ra nhing lgi ich vé strc khoe
khi giai quyét tinh trang béo phi va bénh tim mach &
ngudi bang cach cho dong vat bién dbi gen tao ra
lwong céc chit béo bio hoa thap hon va lugng acid
béo omega-3 ¢6 loi nhidu hon. Mot nghién ciru 16n &
Anh két luan rang giam 30% lugng hip thu chit béo



Tap chi Cong nghé Sinh hoc 16(2): 197-210, 2018

bdo hoa tir ngudn dong vat c6 thé lam giam 15%
bénh tim (Friel ef al., 2009).

Nhin chung, tai Anh, nghién ctru tao ra chuét,
bo, lgn, ciru va dé bién ddi gen 1a hop phap. Hoi
ddng Nghién ctru Y khoa (The Medical Research
Council) 1a don vi tai trg hau hét cac thi nghiém
dong vat ¢ cac phong thi nghiém tai Anh. Tuy nhién,
khong c6 dong vat bién dbi gen nao dugc cip phép
thwong mai lam thuc phim & Anh.

Trong linh vyc chan nudi, ti 1¢ cac bénh truyén
nhiém gia ting dan toi giam loi nhudn cia ngudi
ndng dan va gy ra nhitng van de cho strc khoe dong
vat va con ngudi. Do do, phat tr1en cac glong mdi cod
kha ning phuc hdi bénh tat 1a vin dé dang dugc cac
nha khoa hoc quan tm. S6t rét chau Phi (ASF) la
mot bénh do virus thuong gay ra ty 1€ tr vong cao va
nhanh déi véi dan lon & chau Phi va chau Au, dic
biét tai Nga. Hién tai khong cd loai vaccine hay
thudc nao c6 hidu qua ddi v6i ASF. O Anh, tit ca
dan lgn trong co s bi nhiém bénh phai bi giét. Cac
nha khoa hoc nhan thay, cac con lon rimg & chau Phi
mic du bi nhiém virus ASF nhung khong co6 cac
triéu ching bénh nhu lon thudng. Piéu nay co thé
duogc giai thich la do lgn rung va lon nha cd cac
phién ban gen khac nhau gitip kich hoat phan ung
mién dich cia co thé dbi vé6i virus. Cac nha nghién
ctru tai Vién Roslin da str dung ZFNs va TALENs dé
tao ra cac con lon séng mang phién ban ~gen RELA
cua logn rung. Nghién ctru dang du’oc tién hanh dé
diéu tra liéu nhiing thay dbi di truyen nay sé tang kha
nang phuc hdi d6i véi lon bi nhidm ASF, mang lai
lgi ich cho chan nudi (Lillico et al., 2016).

PHAP

Nghién ciru phat trién va ing dung cong nghé gen
trong linh vue y dugc

Trong cac linh vuc strc khée con nguoi va dong
vat, cong nghé gen c6 cac ing dung trong chan doan
(xét nghiém mién dich va xét nghiém di truyén), diéu
tri (thudc moi) va phong ngua (vaccine). Co 1.359
cong ty veé khoa hoc sy song trén toan nudc Phap,
trong d6 nganh cong nghé sinh hoc cham soc suc
khoe & Phap di tang 1én dén 521 cong ty, so vdi 446
trong ndm 2010. Trong cac cong ty nghién cuu, 95%
cong ty co lién quan dén sirc khoe con ngudi voi
trong tAm 1a nghién ctru vé& ung thu. Vé hoat dong
ctia doanh nghiép, mot nira trong s6 cac cong ty nay
phat trién san phém diéu tri, chan doan hodc nghién
ctru. Phap dung tht tu trong s6 cac nude chau Au xét

vé sb luong cac san phim diéu tri dang dugc phat
trién va sb luong cac san phdm trong cac thir nghiém
lam sang giai doan III, ding trén mure trung binh cta
chau Au. Pic biét, s6 cong ty hoat dong sir dung mé
hinh kép (phat trién san phdm va cung cap dich vu)
da ting dang ké tir nam 2010 (+265%) (The Health
Care Biotechnology Industry in France, 2014).

Trong linh vyc chin doan bénh, cu thé 1a bénh
truyén nhidm, phuong phap PCR va céc bién thé nhu
multiplex-PCR, real-time PCR, MLPA... dugc uvu tién
sir dung tai tat ca cac trung tim & Phap vi wu diém
nhanh, dic biét ké tir khi ra doi cac bo kit thuong mai
(Sterkersa et al., 2010; Salez et al., 2015). Trong mot
cudc khao st trén 166 mau 1am sang nhiém tring ho
hip cép sir dung 4 bo kit thwong mai dua trén ky thuét
real-time PCR bao gdbm xTAG Respiratory Viral
Panel Fast, RespiFinder SMART 22, CLART
PneumoVir va Fast Track Diagnostics Respiratory
Pathogen, két qua déu cho thdy kha niang phat hién
cao cac loai virus hodc vi khuin gdy bénh ¢ luong
thdp (Salez e al, 2015). Phuong phap PCR ciing
duoc sir dung trong chan doan ung thu tai cac bénh
vién Phap do gia thanh thip (Baffert ez al., 2013).

Nhitng d6i méi cong nghé trong viéc phat hién va
xac dinh cac vi sinh vat st dung cac ky thuat phan tir
nhu PCR dd mo ra ky nguyén méi dbi v6i chan doan
vi sinh vat; tir 6 cho phép chan doan nhanh cac bénh
nhiém tring gy ra boi cac vi sinh vat. Sy phat trién
gin ddy cla giai trinh tu genome cuia vi khuin cho
phép viée Iya chon hop 1y cc primers dé chan doan
va xac dinh kiéu gen. Ngoai ra, sy phat trién cua cac
k¥ thuat méi nhu real-time PCR cho phép dinh lugng
va giam nguy co lay nhiém. Cac k¥ thuat dya trén
PCR di duoc ap dung dé giap chan doan cac vi khuan
kho hodc khong thé nudi cdy dugc bao gdm
Bartonella henselae gdy bénh dau meo, Coxiella
burnetii giy bénh sot Q va Mycoplasma genitalium
gdy bénh viém ni€u dao & nam gidi (Fenollar et al.,
2004). Mot sb ky thuat sinh hoc phan tir cho phép
chan doan nhanh cac bénh do virus va nhiém tring do
mdt sb loai vi khudn nhu Mycobacterium tuberculosis,
Chlamydia trachomatis, Neisseria gonorrheae va
Bordetella pertussis. Uu diém ciia cac k¥ thuat nay 1a
¢6 thé tranh dugc thoi gian nudi cdy dai ngay trong
céc moi trudng nudi cay thong thudng, tir d6 cho phép
phat hién va diéu tri sém. Nam 2008, khi két hop nuéi
cdy md va k¥ thuat RT-PCR, nhom nghién ctru ctia
Gouarin da phat hién 18 chiing virus ciim C trong s6
2.281 bénh nhan bi bénh dwong hé hip cip tinh &
Normandy, Phap. Héu hét cac bénh nhan bj nhiém
virus cam C (13/18) 1a tré so sinh hodc du6i 2 tudi
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(Gouarin ef al., 2008). Viéc su dung cac ky thuat sinh
hoc phén tir ciing ¢6 vai trd quan trong ddi véi viée
xac dinh cac loai vi khuan thong qua viéc phan tich
trinh tyr gen 16S rRNA & nhiéu phong thi nghiém. Tuy
nhién, & mot sb loai, viée phan biét can phéan tich déng
thoi mot s gen khac nhu hsp65, rpoB va sod
(Devulder et al., 2005). Mot sé phuong phéap da dugc
ap dung dé chan doan virus nhu real-time PCR cho
phép chan doan ddng thoi lay nhiém HIV-O va HIV-
M; dinh lugng cac chung HIV-O khic nhau. Day la
mot k¥ thuat co chi phi thip va phi hop dé ap dung &
nhitng viing c6 tan suat lay nhiém kép HIV-M/HIV-O
cao. Két qua cho thdy ky thuat nay c6 do nhay cao va
gioi han phat hién cua ky thuat 1a 40 ban sao/mL
twong duong voi cac kit thwong mai ¢o6 cung lugng
dAu vao 1a 200 pL, d6 dic hiéu 1a 100%, kha ning lip
lai chinh xac (Gueudin et al., 2011).

Ngay nay, viéc chén‘doén ung thu c¢6 xu hudng
st dung k¥ thuat di truyén hién dai, trong d6 co6 k¥
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thudt giai trinh tu gen thé hé moi (next generatlon
sequencing - NGS). O Phap, nhém nghién ctru gom
cic bac si va nha sinh hoc tir Bénh vién chau Au
Pompidou Georges va Bénh vién Pitié¢ Salpétriére da
dé xuit phuong phap phat hién DNA khdi u trong
huyét twong dua trén ky thuat NGS. So vé6i ky thuat
PCR, phuong phap nay thu duoc ty 1¢ dot bién twong
dwong, trong khi co thé ap dung cho sb lugng cac
gen va bénh nhan 16n hon (Pécuchet et al., 2016).
Thuc té, viéc thyc hién k¥ thuat NGS trong chan
doan da dugc 1én ké hoach cho 28 trung tim di
truyén phan tir & Phap, kéu goi d& cuong dé duyét
cac du 4n thi diém va nhom tham chiéu sinh tin hoc
nam 2013. Trong thoi gian nay, sy phat trién ciia cac
cong nghé giai trinh ty thong lugng rit cao cing véi
chi phi giam cho phép xem xét viéc giai trinh tu hé
gen khdi u; bao gdm giai trinh ty toan bo exome
(whole exome sequencing - WES) va giai trinh ty
hé gen phién mi (RNAseq) trong diéu kién thir
nghiém lam sang (Hinh 2) (Nowak, 2015).

m Tiép can tirng gen
NGS gen dich

W Giai trinh tw hé gen biéu hién

2018 2019

Hinh 2. S& lwgng bénh nhan st dung cac phwong phap chan doan trong ung thu.

Céch higu qua nhat dé d6i pho voi bénh ung thu
la ngan ngira sy phat trién ctia bénh. Chan doan ban
dau cuia hau hét cic loai ung thu 14 thong qua cac dau
hiéu hoac tri¢u chirng 1am sang din dén chan doan
khong chinh xac. Trugc khi chan doan phan tir, bac
sT 1am sang d4 phan loai té bao ung thu dwa vao sinh
thiét mau va quan sat sy xut hién cia cac té bao ung
thuy dudi kinh hién vi. Phan tich phan tir cac
oncogenes va gen trc ché khéi u lién quan dén cac
loai khdi u c6 thé cung cap thong tin cho chan doan
ung thu va theo doi diéu tri hidu qua. Ky thuat
microarrays cho phép cdc nha nghién ciru quan sat
ddng thoi sy biéu hién cia hang nghin gen va so
sanh sy biéu hién cua céc gen do. Cac két qua thu
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duoc tir thi nghiém microarrays da thay d6i mot cach
dang ké quyét dinh didu tri ung thu. Nam 2003,
Staudt nghién ciru biéu hién dong thoi hang nghin
gen, tao ra mdt birc tranh téng thé vé chuc nang té
bao va cho thdy ring viéc chan doan ung thu huyét
hoc thudng dua trén danh gia hinh thai b sung bing
phan tich mot sé marker phéan tir. Tai Phap, chuong
trinh nghién ctru chi thi sinh hoc (Biomarker) dugc
thyc hién tir 04/2012 dén 04/2013 trén 17.000 bénh
nhan ¢ biéu hién 14m sang cua bénh ung thu phdi
cho thdy c6 it nhit mot sy thay dbi di truyén ¢
khoang 50% mau phén tich. Cac dot bién EGFR,
HER2, KRAS, BRAF, PI3K dugc phat hién lan luot &
11%, 1%, 29%, 2% va 2% bénh nhan; su tai sap xep
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cua ALK dugc phat hién ¢ 5% céc mau phén tich. Dy
4n nay cua Phap, tvong tu cac dy an khac nhu Mang
ludi Y hoc Genomic cua Birc (NGM), Mang luéi
Sang loc Ung thu ph01 Quoc gia (LC-SCRUM) cua
Nhat Ban di gép phan hiéu 16 hon vé ung thu ph01
(Ruppert et al., 2016). ¢} Phap, xét nghiém dot bién
EGFR/KRAS & bénh nhan ung thu phdi bang cac ky
thuat di truyén phan t& dang dugc thuc hién tai Vién
Ung thu Quéc gia Phap. Cac ky thuat xét nghiém dot
bién EGFR/KRAS dugc chia thanh: k¥ thuat dua trén
su khac biét vé& kich thuéc san pham PCR, vi du
phén tich doan (gen EGFR tai cac exon 19, 20, 21);
cac k¥ thuat phan tich dac hiéu vi tri dich, bao g(“)m
multiplex allele-specific oligonucleotide - PCR, phan
tich SNaPshot (Qiagen, Courtaboeuf, Phap), phat
hién dau do dic hiéu TagMan assay (Applied
Biosystems, Life Technologies), phuong phap lai voi
dau do peptide nucleic acid, giai trinh tw va nhém
phan tich khong dic hiéu vi tri dich (HRM,
pyrosequencing) (Beau-Faller et al., 2014).

DPbi v6i mot sb bénh nhu déi thdo duong, ddc
biét & cac nudc phat trién, chn doan chinh xac vé
cac dang don ciia bénh ¢ vai tro quan trong dé cai
thién viéc chira tri va tu van di truyén. Vao nam
2014, nhom nghién ctru cua Bonnefond da st dung
mdt phuong phap méi dwa trén PCR k¥ thudt sb
dang giot (rain-dance technologies) va NGS dé chin
doan 43 dang don bénh tiéu duong hodc béo phi.
Ngoai trir mdt bién thé, nhom nghién clru da xac
dinh dwoc tit ca cac dot bién trong mdi bénh nhan;
hau hét két qua trong dong véi két qua giai trinh ty
gen (trung binh 98,6%). Trong 3 bénh nhan, nhém
nghién ciru da phat hién duoc 3 dot bién khac ngoai
cac dot bién dd dwoc chan doan tai cac phong thi
nghiém chin doan gen 1a ABCCS8, BBS6, HNF'IB.

Cong ngh¢ gen ciing dem lai nhiéu ing dung to
16n trong viéc diéu tri nhitng bénh hiém ngheo.
Trong do, lidu phap gen 1a phuong phap diéu tri day
htra hen 4p dung cho nhiéu loai bénh, véi muc tiéu la
xir 1y triét dé nguyén nhan gay bénh thay vi chi lam
giam céc triéu ching. Liéu phap gen c6 thé ¢ hiéu
qua trén mot loat cac bénh chua dugc didu tri trude
day, nhu cac bénh huyét hoc, mét, cac bénh thoai
hoa than kinh va mot s6 bénh ung thu (Kumar et al.,
2016). Cong ty cong nghé sinh hoc cua Phap
Eyevensys dd dugc Co quan Quan ly An toan San
phim Phap (French Product Security Regulatory
Agency - ANSM) thong qua dé tién hanh trong
phong kham dya trén nén tang EyeCET. EyeCET
khong dung céc vector virus dé van chuyén DNA,
ma sir dung hé théng bién nap dién. Ky thuat nay

chuyén DNA plasmid dén co mit, duy tri viéc tao ra
cac protein tri liéu ¢ ca hai vung trudc va sau cua
miét. Cong nghé EyeCET co tiém niang tro thanh li¢u
phap gen khong virus dau tién cho mit, danh déu
mot budce tién trong viéc phat trién cac lidu phap gen.
Gan day nhit, cic bac si ciia bénh vién Necker
Children's Hospital, Paris, Phap da chita thanh cong
bénh hdng cau hinh liém bang liéu phép gen ex vivo
sir dung lentiviral vector dé chuyén gen (Ribeil et al.,

2017). Két qua kha quan s€ 1a dong luc dé cac nha
nghién ctru Phap diy manh tmg dung lidu phap gen
vao cac thu nghiém lam sang.

D6i véi linh vyc phong bénh, nhidu cong ty
cong nghé sinh hoc tai Phap tap trung vao san xuat
vaccine st dung cong nghé DNA tai to hop. Cong ty
ABIVAX nghién ctru hé thong mién dich dé loai bo
c4c bénh do virus va viém. ABX544 1a mot trong s
nhitng nghién ctru cia ABIVAX mé ra co hoi didu
tri nhiém virus Ebola. ABX544 tip trung vao viéc
san xudt va thanh loc nhanh chéng cac khang thé
trung hoa tir dong vat mién dich véi khang nguyén
ddc hiéu tir virus Ebola. ABIVAX da bit diu danh
gi4 1am sang cac khang thé nay va muc tiéu vao pha
I trong nam 2018 dé chimg minh sy an toan cta san
pham trudce khi bit dau cac nghién ciru 1am sang trén
cac ving dich. Nhimg khang thé nay co thé duoc sir
dung dé didu tri nhiing nguoi bi nhiém virus Ebola,
cling nhu ngan ngura sy bung phat cua dich bénh
(http://www.abivax.com/en/). Vaxon Biotech 1a mot
cong ty tu nhén tai Paris - Phap, duoc thanh 1ap vao
nam 2004. Cong ty phat trién cac loai vaccine tién
tién dé didu tri cac bénh ung thu bao gdm ung thu
ph01, da day, tuyen tién liét, vu, than, gan va ung thu
dai tryc trang. Cac vaccine tri liéu cua Vaxon
Biotech dugc dung dé diéu tri ung thu biang cach
kich hoat hé théng mién dich nhén dién va tin cong
céc té bao ung thu ma khong gay ton hai cho cac té
bao binh thuong. Loai vaccine tién tién, Vx-001 da
dugc hoan thanh nghién ctru thir nghiém mu giai
doan IIb & 221 bénh nhan ung thu phoi khong té bao
nho (NSCLC). Vx-001 di dugc cdp dang ki san
pham thubc cho NSCLC tir Co quan Thude chau Au
(EMA) trong thang 11 nam 2007 va tor Co quan
Thyc phdm va Dugc pham Hoa Ky (Food and Drug
Administration - FDA, Hoa Ky) vao thang 2 nam
2009 (http://vaxon-biotech.com/).

Nghién ciru phat trién va ing dung cong nghé gen
trong linh vue néng nghiép

Phap 14 quc gia dang hoat dong kha manh trong
cac nghién ctru phong thi nghiém vé cong nghé sinh
hoc. Vién Nghién ctru Nong nghiép Quoc gia Phap
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(National Institute of Agricultural Research - INRA)
didu phbi nhom Coéng nghé sinh hoc xanh ciia Phap
thu hat hon 300 nha nghién ctru tir tit ca cac nganh
n6ng nghiép dé khoi dong cac du an nghién ctru vé
di truyen thyc vat. Bén canh d6, Vién Nghién ciru
Cay trong Phap ciing tham gia nghién ctru cac loai
ngii coc bién doi gen.

Phap dd timg c6 so lugng thir nghiém dong
rudng cho cac cdy trong bién ddi gen nhiéu nhét &
chau Au, nhung céc nha hoat dong xa hoi lién tuc
phan ddi cac thu nghiém nay. Mot 50 phong  thi
nghiém & Phép phat trién cay trong bién do6i gen tién
hanh cac khao nghiém & cac nudc khac. Lo thui
nghiém cudi cing & Phap 14 cdy bach duong bién ddi
gen dugc INRA thir nghiém nham tim kiém ngudn
nang luong sinh hoc. Tuy nhién, giéy phép thu
nghiém ddng rugng nhidu niam da khong dugc B
Nong nghiép gia han va tat ca cac cdy bi tiéu huy
vao thang 7 nam 2013 (FAS Paris, 2016). Ngb
MONB810 Bt hién la cay chuyén gen duy nhét dugc
phé duyét cho trong trot & EU, song tir nam 2008,
viéc trong ngd bi cAm & Phap (Hinh 3) (French
Senate, http://www.senat.fr/leg/tas13-107.html; FAS
Paris, 2016).

Ciing nhu cac qudc gia khac trong khéi EU,

25,000
20,000
L
g 15,000
(D]
T 10,000
5,000
0 <
538338883
AN O OO OO O
Tt 1 N ANANANANN

2006

2007

Lé Thi Thu Hién ez al.

Phap khong san xuét bat ky cdy trong bién d6i gen vi
muc dich thwong mai, tuy nhién cé nhép khéu ngil
cdc bién ddi gen va cac thanh phan thic an cho
nganh chan nudi. Ty trong cua cac san pham bién doi
gen trong tong nhap khiu udc tinh trén 80%. Ngoai
ra, Phap ciing nhap khau hat cai diu bién d6i gen chu
yéu tir Canada va Australia (FAS Paris, 2016).

Trén dong vat, cac nghién ctu trén dong vat
va nhén ban dugc ap dung trong cac linh vuc: (1)
Nghién ctru dich bénh: Cac m6 hinh dong vat cta
bénh ¢ nguoi duge tao ra boi cac ky thuét chinh
stta gen va cdng nghé gen; (2) San xuit céc mo
hodc co quan tir lon bién d6i gen dung trong ciy
ghép di chung cho con nguoi
(xenotransplantatlon) (3) San xuit céc protein
duoc pham (cac yéu t& mau, khang thé, vaccine)
trong sita dong vat co vl hodc long tring trimg
ga. Protein ciing c6 thé dugc san xuat bai cac té
bao dong vat trong phong thi nghiém; (3) Cai
thién chan nudi. Khong cé dong vat bién ddi gen
nao dung trong thuc phim dugc thuong mai hoa
& Phap. Pong thoi, dong vat thi nghiém déu phai
dugc dan nhan va truy xudt ngudn goc va khong
dugc giai phéng ra moi truong (FAS Paris,
2016).

(=]
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Hinh 3. Dién tich canh tac thwong mai ngd bién d6i gen Bt & Phap tir 1997 - 2016.

pUC
Nghién ciru phat trién va ing dung cong nghé gen
trong linh vue y dugc

Céc quy dinh vé nghién ctru khoa hoc va vin
ban quy pham phap luét vé (mg dung cong ngh¢ gen
trong doi song ¢ Dic clng twong ty nhu Anh va
Phap. K§ thuat NGS van la xu hudng dugc sir dung
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trong cic chin doan bénh di truyén va ung thu
(Sahm et al., 2016). Trong ung thu hoc phan tu,
NGS co6 do nhay tang Ién ro rét so v&i phuong phap
giai trinh ty Sanger truyén thong va dang phat trién
thanh cong cu chan doan chuén dé phat hién cac dot
bién soma trong céc té bao ung thu, véi mirc d§ anh
hudng 16n dén viéc diéu tri c4 nhan cho bénh nhan
(Grumbt et al., 2013).
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Gan day, tai Puc, linh vuc nghién ciru lién
quan den cong nghé chinh swra gen da dat duoc
mot sd két qua nhat dinh. Vao thang 2 nam 2015,
céc nha khoa hoc Puc di cong b chi tiét phuong
phap aé ‘tang hiéu qua viéc stra chita theo hudng
ddng nhét cam tmg CRISPR/Cas9 nhim chinh sira
gen chinh x4c trong t& bao dong vat c¢6 vii (Chu ez
al., 2015). Gan day nhit, naim 2016, nhém nghién
clru Wefers da img dung TALENs dé chinh sira gen
chudt. Ky thuat gen tao ra chudt dot bién 1a cong
ngh¢ chinh trong nghién ctu y sinh. St dung
TALENSs nhu 1a mt nucleases dut gy s¢i doi, hé
gen cua chudt c6 thé tryc tiép bién d6i ma khong can
céc té bao gdc phoi thai. Bang cach vi tiém vao phoi
mRNAs TALENs va vector dich, viéc knockout va
knock-in cac allele tr¢ nén nhanh va hi€u qua
(Wefers et al., 2016). Tuy nhién, hién tai khong cé
nghién ctru nao ¢ Plc sit dung cac k¥ thudt chinh
stra gen trong phdi nguoi. Tai Puc, ky thuat di
truyén néi chung dwoc quy dinh bai Pao luat Di
truyén hoc cia Pirc, nhim muc dich bao vé su song
va suc khde cuia con ngudi, moi trueong, thuc vat va
dong vat khoi cac tac dong co hai do cac thao tac di
truyén. Viéc sir dung phdi cho nghién ctru bi cdm &
buc nhu da quy dinh trong Pao luat Bao vé phdi
nam 1991 va sy phat trién cua dong té bao gbc phoi
duogc coi nhu mdt hanh vi pham tdi hinh sy.

Su phat trién nhanh chéng ciia cac k¥ thudt sinh
hoc phan tir da gitp rat ngan thoi gian chan doan cac
vi sinh vat giy bénh so v6i cac k¥ thuat nudi cdy
thong thuong. Trong d6, viéc phat hién nhanh céc
mam bénh trong mau tir cac bénh nhan nhiém khuin
rat can thiét cho viéc diéu tri va tién lwvong bénh
nhan Nhém nghién ctru cua Klaschik (2002) da phat
trién k¥ thudt real-time PCR cho phép phat hién
DNA 168 cua vi khuan tir cac mau nude, nudce tiéu,
huyét trong, dom. Ky thuat nay cho phép phén loai
17 chung vi khuén bang cac diu do lai huynh quang.
Tét ca cac vi khuén da duoc kiém tra déu duoc xac
dinh chinh xac. Nam 2008, k¥ thuat real-time PCR
cling duge nhom nghién ctru cia Gebert sir dung dé
phat hién DNA vi khuan va phan biét dong thoi cac
vi khuan Gram duong va Gram am. Két qua PCR
dwong tinh thu dugc & mau tir binh nuéi ciy méau 5
dén 8,7 gid trude khi c6 tin hiéu duong tinh tir hé
thong BACTEC. Nhém tac gia xac dinh dugc vi sinh
vat gdy bénh ¢ 11/18 mau, trung binh 10,7 gid trudc
khi c6 tin hiéu dwong tinh & méi truong nudi cdy.
Trong s6 83 mau cho két qua am tinh & moi trudng
nudi cdy, 6 mau cho két qua PCR dwong tinh. Nhoém
tac gia da két luan phéan tich PCR két hop véi viée
chuan bi DNA bing cong cu MolYsis cho phép phat

hién nhanh cac mam bénh trong cdc miu mau nudi
chy. bay la mot ky thuat hiéu qua d6i voi ky thuat
nuodi cdy mau & nhitng bénh nhan c6 nghi ngd nhiém
trung hodc co6 tinh trang 1am sang nghiém trong.

Viéc danh gia lugng DNA hodac RNA cua virus
da tré thanh tiéu chuin dé cham soc cho mot s bénh
nhidm virus man tinh. Cac ky thuat duoc sir dung dé
dinh lugng virus bao gdm cac hé théng PCR canh
tranh (competitive PCR system), ghép mach chudi
tin hiéu DNA (branched chain DNA signal
amplification) hodc real-time PCR. Cac xét nghiém
dugc su dung dé theo ddi sy thanh cong cua liéu
phap khang retrovirus ciing nhu phat hién su khang
virus, trong qua trinh diéu tri, du doan tién trién cua
bénh va cung cdp thong tin tién lugng. Nhiéu xét
nghiém thuong mai da dugc dua vao chén doan va
c6 d0 nhay phat hién cao. Nam 2005, xét nghiém
Cobas AmpliPrep/Cobas Amplicor HIV-1 Monitor
Ultrasensitive Test dd dugc cong bd cho phép giam
giéi han phat hién virus xuéng dudi 50 ban sao/mL
(Berger et al., 2005).

Tai Pirc ciing nhu nhidu qudc gia khac trén thé
gidi, ung thu v 1a loai ung thu thuong gip nhat va
gdy tir vong hang dau ¢ phu nit. Cac nd lyc dé chan
doan sém ung thu va bang cac k¥ thuat sinh hoc
phén tir cho phép tién lugng tét, tir d6 lua chon dugc
liéu phap tri liéu phu hop. Cac té bao khdi u tudn
hoan (CTCs) 14 cdc té bao tich rdi khoi khéi u
nguyén phat, luu thong trong mau ngoai vi va dugc
coi 1a gbe & cua di cin xa. Nam 2013, Zebisch va
ddng tac gia dd sir dung real-time PCR trén cac
marker cytokeratin 8, 18, 19 dé phat hién CTCs. Két
qué cho thay khi thém 10 té bao khdi u vao cac mau
bénh nhan ung thu v, biéu hién cua cytokeratin
trong tt ca cic mau déu ting 1én. Trong dong té bao
CAMA-1, khi s6 té bao khéi u dwoc thém vao cang
nhiéu, biéu hién cta cytokeratin cang ting. Nghién
clru ndy da mo ra tiém ning méi trong viée phat hién
cac t& bao ung thu biéu mo t& bao vi c¢6 thé duoc
phat hién trong cic miu mau (Zebisch et al., 2012).
Ngoai ra, nghién ciru cua nhém tac gid Andergassen
(2013) da phat hién mRNA dic hiéu cua té bao khdi
u trong mau ngoai vi cua bénh nhan ung thu va voi
mot s6 marker (BCSP, CKS8, Her2, MGL, CK18,
CK19) st dung k¥ thuat real-time PCR. Cac mau
mau tr bénh nhan di cin di cho thdy muc do
cytokine ting 1én so v6i cac mau mau binh thuong.
Su két hop cia nhiéu marker nhu vay lam ting do
nhay va d¢ dac hi¢u, diac biét & nhitng bénh nhan di
cin (Andergassen ef al, 2013). Gan day,
Andergassen da st dung RT-qPCR trén cac marker
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cytokeratin 8, 18, 19 dé phat hién CTCs
(Andergassen et al., 2016).

Ung dung cua cong nghé gen vao linh vuc didu
tri 1a liéu phap gen, tap trung chu yéu vao bénh ung
thu va cac bénh truyén nhiém (Hinh 4). Nghién ctru
vé liéu phap gen dang ngay cang dugc cac nha khoa
hoc quan tadm (Gene therapy in Germany, 2008).

Lé Thi Thu Hién ez al.

Tinh dén nim 2016, tong cong co 57 cong ty
cong nghé sinh hoc tai Puc tap trung hoan toan
vao linh vuc san xuit thudc va c6 it nhat mot san
pham dang trong giai doan thir nghiém 1am sang;
phan 16n dang & pha II (Hinh 5). Chi c6 mot sé it
san pham thudc dang & pha III hodc da dugc phé
duyét (Bang 1) (The German Biotechnology
Sector 2016).
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Hinh 4. Nhirng chi dinh dwoc thwe hién thir nghiém lam sang béng liéu phap gen.
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Hinh 5. Cac san pham thudc clia cac cong ty cong nghé sinh hoc tai Blrc tlr 2012-2016.
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Bang 1. Mt s6 san pham thubc dang thir nghiém 1am sang pha Il tai Brc.

Cong ty San pham Diéu trj
AiCuris Letermovir Bénh truyén nhiém
Ascendis ACP-001 Thiéu hyt hormone tang truéng
DermaTools Biotech Dermapro Lam lanh vét thuong
Formycon FYB201 Thoai héa diém vang
immatics biotechnologies | IMA901 Ung thu t& bao than
Lipid Therapeutics LT-02 Viém loét dai trang
Mologen MGN1730 Ung thw dai tryc trang di can
Oncoscience Theraloc U cau néo
Paion Remimazolam | Gay mé
Vasopharm VAS-203 Chén thuong so ndo

Trong linh vuc phong bénh, Bavarian Nordic la
mdt cong ty cong nghé sinh hoc hoan toan tép trung
vao viéc phat trlen san xuét va thuong mai hoa cac
liéu phap mién dich ung thu va vaccine cho cac bénh
truyén nhidm tai Ptc. Cong ty st dung nén tang
vaccine virus dé tao ra céc liéu phap mién dich dic
hiéu hudng dich, ti€u diét cac té bao ung thu nhung
khong anh huéng t6i cac té bao binh thudng. Viéc
khai thac hé thong mién dich dé chdng lai ung thu 1a
mdt linh vic nghién ctru méi va diy tiém ning, lam
giam téc d¢ tang truong cua khdi u va kéo dai tudi
tho. San pham dang dugc wu tién phat trién hang dau
hién nay 14 PROSTVAC® huéng téi diéu tri ung thu
tuyén tién liét khong triéu ching hoidc c¢6 biéu hién it
triéu chimg (MCRPC). PROSTVAC® hi¢n dang
trong giai doan thir nghiém pha III véi sy hop tac
ciia Vién Ung thu Qudc gia. Két qua cho thdy
PROSTVAC® c6 tiém ning két hop vdi cac liéu
phap khac va/hodc trong giai doan ddu cua bénh.
Diéu tri mién dich PROSTVAC® nham kich thich
phan tmg mién dich dic hiéu va muc tiéu dé chéng
lai céc té bao ung thu tuyén tién liét va mo bang cach
st dung liéu phap mién dich dwa trén virus mang
khang nguyén PSA lién quan khéi u (khang nguyén
tuyén tién het) cung véi 3 phan tir costimulatory ting
cuong mien dich cta con ngudi TRICOM (LFA-3,
ICAM-1 va B7.1) (www.bavarian-nordic.com/).

Nghién ciru phat trién va ing dung cong nghé gen
trong linh vue néng nghiép

C6 rat nhidu nghién ctru khoa hoc co ban vé cay
trong bién doi gen tai cac truong dai hoc 6 Dirc; tuy

nhién cac thir nghiém trén dong rudng bi giam dan
qua cac nam. Nam 2007, dién tich canh tac cdy trong
bién ddi gen 1a 70 hectare, nhung dén nim 2015
khong con khao nghiém nao dugc tién hanh. Nhin
chung, Bic khong san xuét thuong mai cay trong
néng nghiép bién ddi gen. Mot s cong ty hat gidng
cua Birc nhu Bayer Crop Science, BASF va KWS
phat trlen cac cay trong bién d6i gen ‘nhung dia diém
san xudt ndm ngoai chau Au, cung cép hat giéng cay
trong bién dbi gen cho nong dan trén thé gioi. Pién
hinh KWS 13 nha cung cép hang du cu cai duong
bién d6i gen cho nong dan My (Agricultural
Biotechnology Annual German, 2015).

Ngoai ra, tai Ptrc, chinh sach "cing ton tai" giita
cdy trong bién ddi gen va cdy trong hiru co thong
thuong dang chéng lai viée st dung cay trf)ng bién
d6i gen. Chinh phu lién bang va chinh quyén dia
phuong Puc dd dua ra mot loat lenh cam trong,
khoang cach cach ly va cac yéu ciu khac. Cu thé,
khoang céch giita cic canh dong trong cay bién ddi
gen va cay trong thong thudng tdi thicu 1a 150 mét,
giita cac canh dong canh tac cdy trong bién ddi gen
va céy trong hitu co 1a 300 mét. Brandenburg 14 bang
duy nhat ciia Pirc quy dinh khoang cach tdi thiéu
giita cdy trong bién ddi gen va cac khu bao ton thién
nhién la 800 mét (Agricultural Biotechnology
Annual German, 2015).

Pt 4p dung cac quy dinh cia EU vé dan nhin
thuc phdm bién ddi gen (Quy dinh EC 1829/2003 va
1830/2003). Theo cac quy dinh cua EU, thyc phim
dugc yéu cau dan nhin néu nhu thanh phin co sir

207



dung cay trong bién d6i gen, khong c6 yéu cau dan
nhin d6i véi thit hodc cac san phim sira tir dong vét
nudi bang thuc pham bién ddi gen. Béo céo thudng
nién cho biét khong co thuc phdm niao dan nhin
“GMOs” dugc bay ban o Diuc (Agricultural
Biotechnology Annual German, 2015).

Duc 1a qudc gia san xudt gia sic 16n va phu
thuéc vao dau twong bién ddi gen nhap khéu lam
thirc an. Nam 2015, DPtc da nhép khiu gan 7 triéu
tdn d4u twong va bot dau nanh. Cac nha cung cip
chinh cho Duc 1a Argentina, Brazil va Hoa Ky.

D6i v6i cong nghé gen 4p dung trén dong vat,
cac nghién ctru tai Puc duoc thyc hién chu yéu o
Vién Friedrich Loeffler (FLI), thudc Té chic Di
truyén hoc dong vat va cac phong thi nghiém duoc
thiét ké theo “hé thong dong”. Pirc khong nhap khau
dong vat bién ddi gen cho cac muc dich nong nghiép
(Rehder, Mueth, 2016).

KET LUAN

Nhin chung, so v6i cac nudc dang phat trién, cac
nuéce trong khoi EU ¢ nhiéu tién bd vuot trdi trong
linh vuc cong ngh¢ gen; nho d6 ap dung vao doi
song, gop phan nang cao chat lwong cudc sdng cua
con ngudi. Tuy van con nhidu han ché trong cac
chinh sach, quy dinh phdp luat khi 4p dung cong
nghé¢ gen 6 mot s6 dbi tuong, ba qudc gia Anh, Phép,
Puc van dat dwoc nhidu két qua tich cuc khi ung
dung cong nghé gen vao cac linh vuc y té, nong -
lam nghiép; khing dinh vai trd quan trong cia
nghién ciru va phat trién cong nghé sinh hoc ndi
chung va cong nghé gen ndi riéng d6i v6i su phat
trién kinh té va xa hoi.

Loi cdm on: Cong trinh dwoc hoan thanh voi sy hé

tro kinh phi ciia Pé tai: "Pdnh gid hién trang, ning
liee va nhu cdu déi méi cong nghé vé nghién civu va
ing dung cong nghé gen ¢ Viét Nam" (Ma so:
PM.11.DA/15) thuc chwong trinh Péi mdi cong
nghé Quéc gia dén nam 2020, Bé Khoa hoc va
Cong nghé.
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SUMMARY

In European countries, particularly in the United Kingdom, France, and Germany, grants for
biotechnology, especially in gene technology, are growing rapidly each year, and boosting the development of
industries. In the field of medicine and health care, these countries focus on the diagnosis of genetic diseases,
cancers, transmission diseases by polymerase chain reaction - related techniques, and next generation
sequencing technologies (NGS); implementing clinical trials for the treatment of cancers and single-gene
genetics by gene therapy; improving the prevention by using recombinant vaccines. Advanced genetic
engineering shortens diagnostic time and improves accuracy compared to conventional diagnostic methods and
offers new hope to patients with serious diseases, limiting the spread of communicable diseases, thereby
improving the quality of health care in the future. In the area of agriculture, the typical application of modern
biotechnology is the development of genetically modified organisms including plants and animals with desired
characteristics. In these countries, however, the cultivation of genetically modified plants or the importation of
genetically modified food and feed is restricted by strict government regulations on biosafety. But overall, in
comparison with other countries in the region and in the world, the United Kingdom, France, and Germany
have advanced genetic engineering with a number of research projects that benefit people in various fields,

improving the quality of life.
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