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TAO CAC HAT TUONG TU VIRUS (VIRUS-LIKE PARTICLE): TRIEN VONG TRONG
NGHIEN CUU PHAT TRIEN VACCINE THE HE MOT
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TOM TAT

Virus-like particle (VLP) bay bat tuong ty virus dugc tao ra boi cic protein chu tric cia virus. Cac
protein niy khi dugc ddng biéu hién & mdt hé thong t4i 1 hgp nhyr té bao nim men, 1é bdo dong Vit, 1€ bio
thire vit holic té bao con tring...s2 by dong I3p ghép lai véi nhau dé binh thanh I&n cic hat c6 cu tric gidng
véi chu trisc 6y nhign cia virus. VLP cé the duge xem la tip hop ciia mt hofic nhiéu loai protein véi céc dic
tinh ndi trdi sir dyng nhur vaccine hojic lam nén cho vige phét trién céc vaccine thé hé méi. Bing cong nghd
DNA téi té hop ngubi ta c6 thé chén cic gen khéng nguyén ngoa lai vao ciu tric VLP ta0 nén céc VLP lai
biéu hién gen khéng nguyén ndy trén bé mit tpo cic vaccine da gis. VLP con dugc sit dung nhu cic chat
mang dé gin khéng nguyén ngoai lai bao gdm c4 c4c khang nguyén phi protein bing phan mg cong héa tri.
Céc két qua nghién ctru ghn ddy 82 chimg minh tinh sinh mién dich ctia vaccine VLP vA kbé nang bdo vé vit
chis khi cic tic nhin gdy bénh tuong img. Diy 12 mt hudng nghién ciru méi ddy trién vong, dang duge

trién khai nghién ciru va ﬁnz dyng ti nhiéu phong thi nghiém tién tién va céc cdng ty duge phim hang dbu

trén thé gidi, nhim u:sy thi
vaccine VLP ung thu

duge Cyc ?An 1y thyc phdm va dugc pbim Hoa ky
vé sy phét trién ciia cong nghé VLP, dc di

thao lufn
chiing trong viéc tao vaccine thé h¢ méi.

chc cong nghé sin xudt vaccine truyén thdng. Vaccine VLP viém gan B vi
tr cung 14 2 logi vaccine diu tién dugc san xuét hing cdng nghé tién tién ndy va da
FDA) chimg nhén. Trong bai bdo ndy, ching 16i s¢
m va Hoh sinh midn dich cia VLP vé {mg dyng cva

Tir khba: cong nghé virus-like particles, déng chuyén nap, 1é bio con tring, tinh sinh mién djch, vaccine

PHUONG PHAP TAO HAT GIONG VIRUS (VLP)

B¢ tg0 ra céc VLP, ngudi ta thuimg sir duag cic
protein ¢ tinh sinh mién dich cao cla virus gy
bénh, thdng thudmg 1a chc protein bé mit va/holc
protein 13i (Grgacic ef al., 2006). Ddu tién cic gen
ma héa cho céc khdng nguyén quan trong cta virus
s& dugc thiét ké vio vector trung gian (baculovirus
transfer vector). Tidp theo do, vector ndy dugc ddng
chuyén nap (co-transfect) vio té bao chi (té bio cbn
tring nudi cdy in vitro) véi DNA khung cia
baculovirus 43 dugc xir Iy voi enzyme Bsu36 1. Vige
xir 1y véi Bsu36 1 da logi b céc thanh phin quan
trong (ddu C cia ORF1269, promoter polyhedrin va
polyhedrin ORF) cén thiét cho vi¢c téng hop va nhan
lén cua baculovirus trong té bao chi tir by khung
DNA cua baculovirus. Cdch duy nhit dé DNA cua
baculovirus cé thé tdng hep nén virus khi dugc dua
vao trong 1é bio nudi cdy la ching phai duge bd
sung lai ving bj logi bé nay. Do d6 khi déng chuyén
ngp véi baculovirus transfer vector, cic ving thiét
yéu (ORF1629) st dugc bd sung tir vector trung gian

ndy bing co ché t4i t hop trinh ty twong déng, ddng
tho gen dich cing dugc chuyén sang DNA khung
caa baculovirus. Trong té bao chu, by khung DNA
ndy s& thi bin va dong goi tao nén cic virus t4i 6
hop biéu hién protein cdn nghién ciu (Gene of
Interest - GOI) (Hinh 1, 2).

Céc protein khang nguyén quan trong cua
virus (khang nguyén bé mit hofic khing nguyén
18i) khi dugc biéu hién ra s& ty dgng lip ghép lai
véi nhau tao ra cic hat VLP. VLP ¢6 cdu tric
twong ty nhu céc hat virus ty nhién nhung khéng
mang vét ligu di truyén cia virus, do 46 khéng cé
kha nang dy nhiém. Do ¢6 chu tric tuong ty virus
ty nhién va 1a tdp hgp cla céc protein khéng
nguyén quan trong cia virus, VLP s¢ dugc hé
thong mién dich clia vit chi nhin biét va tao dap
img mién dich phéng vé cao twong ty nhu khi bj
nhiém virus ty nhién. Phuong phap nay hiny ben 1a
mét trong nhimg buéc dot phd méi trong cudc
chién chong lai virus nguy hiém nhu HIV, cim
A/HSNI va virus truyén nhiém khac.
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CAC HE THONG BIEU HIEN TAO VLP

B¢ khung baculovirus mach vong
PO meate) TPwanosl Badt

€5 nhibu bé théng biéu hién dé sin xubt VLP
bao gdm: (1) cic dong £ bao dong vit ¢ vil, (2) t§
bio cdn tring; (3) cic ching ndm men khéc ohaw

e . nhu Saccharomyces cerevisiae vi Pichia pastoris, § i
® Xir ty bing Bsu36 | (4) Escherichia coli va cic chung vi khuan khég,
" &

Prazy
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Vaccine VLP theo dudmg miéng (vaccine HBV,
vaccine virus Norwalk) da dwoc tgo ra tr céc loai
thye vét khic nbau bao gdm thuédc 14, rau diép va
khoai tdy (Kong ef al, 2001, Tacket ef al, 1998,
Mason ef al., 1996). Céc h¢ thong biéu hi¢n ndy dtu
c6 nhimg wu va nhuge diém riéng. Vige dé dang
trong bidu hign, kha niing m& rong quy mb vA chi phi
sén xuét thip da khién nam tmen la mdt lyra chon phd
bién, tuy nhién xét vé cic yéu tb khic nhu glycosyl
hoa, gip nép (folding) chinb xdc cic protein ti t6
hop biéu hién ta va qué trinh Iép rép thanh céc hat
fuong tu virus cling nhu tSi wu béa codon...hé lhéng
ndy vAn bjc 16 nhirng han ché, vi viy d6i hoi cin c6

Virus ti 3 hop (VLP) hé théng sin xuit thay thé t6i wu hon. Escherichia
g g e coli c6 uu diém 1a dé dang nuéi chy, ddi hoj thiét b
va méi truomg nudi cy ré tidn...nhung protein biéu

hi¢n & h¢ théng nay khng dugc glycosyl hoa, trong
Hinh 1. So @) 14 18 hop gia bd khung DNA cia  khi nfm men bj ban ché boi kb ning sira chira sau

baculovirus va vector trung gian (baculovirus transfer  gich ma diic bigt 1a véi cic glycoprotein cé mannose
vector) mang gen khang nguyén ngoai lal dé tao VLP, cao va kha oang nay dbi khi khong én djnh.

Thtét ké hdp gen
(gen Il:;lnv nguydn v/ s

l Nudl chy, nhan déng th bio Sf

©8ng chuydn ngp vio ¥ bao SM

DNA khung cua baculovirus
Da xir Iy bing Bsu 36 1 Sang loc bing plaque forming assay

Hinh 2. So db minh hoa cac buve tao VLP trong t bdo cn tring.

VLP sin xuél_llrén hé théng bidu hign nhién hé théng nay ciing 120 ra cic thich thirc trong
baculovirus mang nhieu vu diém nhu kha néing sia  viée tinh sach cic VLP ra khoi baculovirus, vi ca hai
chira sau dich ma. qua winh gip nép protein...tuy déu cé kich thudc tuong ty nhau 80 - 120 nm
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(Pushko ef al., 2005). H¢ théng nudi cdy 1 bao dong
vt ¢6 vii dang dugc ua chudng bai kba ping sira
chira sau dich ma va lip rip céc VLP chinh xac.
ahung ching Tai 14 h¢ théng khé kiém soat va tén
kém cho san xuét. Hé lhong Retrovirus ¢é xu huong
mang céc protein mang t& bio khéng ,mong mu6n
trong vd cia ching trong qué trinh I3p rdp virus.
Huéng nghién ciru san xuit tuong lai ¢ thé Ia vige
lip rap VLP tir cdc protein cia virus trong ong
nghiém bing phuong phip héa hgc (Pattenden,
2005).

VACCINE VLP

Céc vaccine dugc san xudt theo cong nghé
lruyen lhong déu dya vio viéc tao ra virus nhugce ddc
(anenUaled) hofic virus bat boat (inactivated). Ca bai
logi vaccine ndy déu lao ra céc ddp (mg mién dich
manh m&, tuy nhién déu c6 ahimg han ché nhét djnh.
V&i vaccine nhuge ddc, kha nang virus suy yéu hoi
tinh trs thanh virus dge lyc con déi véi vaccine bét
hogt nguy co con sét cae virus chua dugc bit hoat
hoan loan l1a nhﬂng vén dé 16n 41 ra cac véi cic nha
san xuit. Ngoai ra, viéc tao ra dugc mol Iuvng 1én
virus cung cip cho san xufit vaccine I van dé ml kho
khan, diic bi¢t khi khong c6 h¢ thong nudr cdy mé
phu hop cho phép virus sao chép higu qua. Véi sy
tién b coa cong nghé DNA t4i td hop, ngudi ta téng
hop duge cic thinh phan riéng 1é cua virus va sur
dyng cic chu phén virus nay dé san xudt cac vaccine
14i t6 hop. Tuy nhién céc vaccine dya vao céc protein
don 1é c6 hi¢u qué qud thp so v&i vaccine virus toan
phin. Cic vaccine duéi don vj thutmg doi hoi liéu
khéng nguyén cao, mang tinh lip lai thuémg xuyén
v cin phai két hgp vé&i cdc th chit khic. Bén canh
d6, vige t1ong hgp dugc cac protein (i té hop cé tinh
sinh mién dich gidng véi virus ty nhién ciing rat kho
khin mic du hi¢n nay da phét trién dugc cac hé
lhong biéu hi¢n & té bao bic cao cho phép protein tai
%) hep I:uéu hign racé thé duoc sira chira sau dich
mﬂ ghp nép dé tdng hgp ra cdc protein 6 cdu tric
gibng véi cau tric ty nhién cia ching.

Ciéc nha khoa hoc 42 phat trién dugc chc vaccine
méi nhu diing cng nghé DNA ti t6 hop loai bo cic
ving ddc cua virus tao ra cdc ching virus san xuat
vaccine an todn trén trimg ga ¢6 phdi (vi du vaccine
cim A/H5NI), hay n6i cach khic 12 tao chung
vaccine biing k9 thujt di truyén ngugc. Déy duoc coi
12 budc dot pha trong cong nghe sén Xual vaccine.
Mic di viy, vaccine sin xual lrén trimg ga c6 phoi
doi hoi thdi gian lau, higu sut lhap diac bigt trong

trudmg hop dai dich xdy ra s& khéng thé ddp img du
yéu cau.

Quan sat thyc nghiém cho thdy nhiéu prolein cdu
tric ctia virus cé kha ning tw lép ghép lai v6i nhau
hinh thanh cic hat twong tw virus (VLP) c6 chu ric
gwng \101 céc virus ldy nhiém ty nhién, hoic trong
mét sé truomg hop 120 thanh céc hat duéi virus
(subviral particles). Quan sét niay d3 md ra mét
huéng nghién ciu dy trién vong trong phat trién cac
vaccine thé he méi dé Ia 10 céc vaccine VLP.
Vaccine VLP két hop cac wu diém cua vaccine virus
toan phén v4 cac vaccine dudi don vj i t6 hop. VLP
€6 cau tric tuong ty nhu virus ty nhién nhung do
thiéu vat liéu di truyén (nucleic acid) cia virus nén
chiing hoan 10in khong ¢6 kha ning lay nhiém (Hioh
3). VLP ¢6 thé duqc tao ra béng cdng nghé ti 10 hop
trong cic h¢ lhung biéu hign ma khong phy thuge
VAo sy sa0 chép cua virus. Vi dy, VLP cia virus gay
ung thu ¢6 tr cung & nguéi (human paplllomawrus—
HPV) khéng chi duge t30 ra trong 1 béo dong vt co
vii oa con & nhidu hé théng oudi cay khac nhu vi
khudn, ndm men, thyc vit chuyén gen va
baculovirus/té bio con tring (Wazzecha er al., 2003;
Buck er al, 2004; Hofmann o al., 1995; Nardelli-
Haefliger er al.. 1997) Do céu tric dong nbét, cic
hat VLP cé thé dé ding dugc tinh sach l:{iing phuong
phap ly 1im si¢u t6c gradient hofic bing phuong
phap sac ky phén tich dva vao kich thugc (size-
exclusion chromatography).

Diéu quan trong nhit 13 VLP c6 tinh sinh miéo
dich cao. V6i cic wu diém rén, vaccine VLP duge
xem l4 vaccine tiém tang lrong vigc phong chong
mot sé béah virus ma cho dén nay con ngudi chua
tim h¢ théng nuéi cdy 1& bao thich hop, vi du nbu
HIV & ngusi. Hign trén thj trudng c6 hai loai
vaccine VLP di dugc thuong mai héa d6 la vaccine
VLP viém gan B va vaccine VLP ung thu c¢b nr
cung. Vaccine VLP viém gan B véi tén thuong mai
Recombivax (Merck & Co., Inc) vad Energix
(GlaxoSmithKline [GSK]), dugc FDA lhéng qua vao
nhimg nam 1980, 14 nhimg hat duéi virus cé kich
thudc 22 nm teo ra boi sw W Hip ghép cua khang
nguyén bé mat chinh cia virus viém gan B (HBsAg)
(Roldao er al., 2010). Trong khi d6, vaccine VLP
ung thu €6 tir cung durge t20 ra boi céc hat tuong tr
virus cau tao tr protein 1di L1 coa HPV. Ca hai
vaccine niy déu 6 d6 an toan 1y tuong, hiéu lyc cao
va 30 1a dip img khing 1hé lau dai. Sau 4 nim, qua
cic thir nghi¢m ldm sing cla Merck va GSK, da
chimg minh dugc ring vaccine VLP ung thu ¢d tir
cung ¢6 kha niing bio vé vit chi lau dai chong Tai sy
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lay nhidm cia HPV va 10 1@ lugng kidng thé n
dinh va cao hom it nhdt 10 1dn so véi lugng khing thé
duoc a0 ra do liy nhiém ty nhién (Mao, 2006;

native virus

Ddng Vin Quyén & Dinh Duy Khéng

Haper er al., 2006). Két qui tuong ty ciing duge
quan sit thdy sau 10 nim tiém vaccine VLP viém
gan B (Chang, 1997).

virus-like particle

Hinh 3. So 38 minh hoa chu tric cla hat virus fy nhién (native virus) va hat twong ty virus (virus-like particle). Virus
nhién c6 mang vét iéu di truydn (céc acid nuclelc) nén ¢4 kha nang sao chép, trong khi d6 VLP chi duoc tao ra bél cac
protein cAu tric clia virus va thibu vit lidu di truydn do d6 chung khdng cé khd nang b sao chép va lay nhidm.

Tai sao VLP I?n ¢6 khé nang ta0 ra dap img mién
dich manh nhu the? Cau hoi ndy c6 thé dugc ly gidi
do VLP dugc tao ra bsi mét hogic nhiéu protein dugc
sip xép v& phuong dién hinh hec thanh mot diy
protein tip trung, day d3c va I3p lai. Day la chu tric
doc ddo va duy nhét cia cac khéng nguyén vi sinh
Vi, trdi qua hang tridu nam tién héa hé théng mién
dich ciia dgng vit c6 vii da dugc huén luyén dé nhan
biét va phan img manh m? lai céu tric khéng nguyén
ndy gitip bao vé ching khoi sy tin céng clia cac tac
nhén gﬂz bénh vi sinh vat. V( dy té bau B c6 the
nhjn biét dac hi¢u va tao dap ing mién d|ch manh
me ddi véi chce thc nhan gay bénh duge sip xép lheo
day 6 t6 chirc, lién ké nbau va 13p lai, mét dang chu
tric dic thi cua bé mjt virus (Bachmann, 1993;
Fehr, 2003). Ngudi ta tin rdng cac kbéng nguyén co
tinh 1@p lai cao (highly repentive antigens) kich thich
céc phan t globulin mién dich lién két mang gén lai
véi nhau 120 chudi oligo hinh thanh thy thé 1€ bao B
(B cell receptor-BCR) (Bachmann, Zinkernagel,
1997). Su lién két chéo cua globulin mién dich Ig
thong qua_khing nguyén da phan (multivalent
antigens) din dén sy hinh thanh cia céc tidu ving tin
hi¢u-BCR bén vimg (Thyagarajan er al., 2003) Tin
hi¢u nay kich thich sy sioh truong va di cbuyén cua
1é bao B, kich hoat ca MHC 16p Il c4c phén nr lruyen
ta1 tin higu cho phép 1é bao B tuong lic vai céc té
bao trg bao T (T-helper cells) lam tiét ra 1gG va tao
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ra chc (& bao ghi nhé B tdn tai 16u dai (long-lived
memory B cells) Két qua la cac khéng nguyen da
phén cé thé kich thich té bao B & ndng dé thap hon
rét nhidu so véi cic khing nguyén donm phén
(monomeric antigens) (Brunswick er al, 1988;
Mlllch 1997). Mat khac, rél nhiéu loai VLP bao
gdm ci VLP HPV khéng cin phai két hop v6i cic th
chét khic dé giy ra dap (mg mién dich manh me
(Harro et al., 2001; Zhang er al., 2000).

Ngodi kha ning kich thich d4p img té bao B,
VLP con gay ra dép (mg té bio T higu qua théng qua
sir tuong tic véi cac té bao trinh dién khéng nguyén
(APC), dic biét 14 1¢ bio a gai (dendritic cells-
DCs). Sir dung c4c hat nano cong hop, nguén ta dd
chimg minh duge ring cdc té bdo tua gai tiép nhin
tot nhat céc cic khing nguyén cb dudng kinh xép xi
40 nm, kich thuéc phéd bién cia hiu hét cac virus
(Fifis et al, 2004). Hon nita, mét sb loai VLP
thudmg huéng 161 cac t bio ta gai 1t hon véi cic
té bao khac. Vi du chi trong 90 phit sau khi tiém
VLngarvovuus lon qua tinh mach thi khoang mdt
nira (¢ bao tua gai d3 uep phén cac VLP ndy (Moron
et al,, 2002). Mt khi da duge nep nhan béi té bao
trinh dién khang nguyén, cing gibng nhu cic khing
nguyén ngoai lai khac, VLP s& by xir 1y va dugc tnnh
dién boi céc phan nr MHC 16p 11 va hoat héa céc %
bao trg bao T. Ngoai ra, chinh cdc VLP chir khong
phii cic protein dudi don vj cia ching c6 thé di vao
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dich ni bao té bao tua gai, tai 46 chiing dugc xir Iy
vk trich dién t6i céc lympho bio T giy dic
(cytotoxic lymphocyte - CTL) béi cic phin tir MHC
16p 1 (Rock, 1996; Bachmann e al., 1996). Mt sb
logi VLP c6 kh niing kich thich tryc tiép 1am cho té
bao gai trér 1én thanh thyc c4 vé chirc ning va hinh
théi. V{ dy, trong trudmg hvp cha cac VLP virus ung
the ¢d nr cung, chinh cic VLP chir khong phai
protein 13i L1 t4i td hop riéng r&, don V| clu tgo nén
VLP ndy, ¢6 thé tryc tiép hogt héa c4c té bao tua gai
(Lenz er al., 2001; Rudolf et al., 2001) din dén sy
biéu hign cta cic phan [ dleu khién dép (mg mién
dijch (costi vé cytokine. Pdy la
céic chét déng vai m‘) quan trong trong viéc hoal héa
té bho T CD8". Céc VLP HIV (Tsunetsugu-Yokata
et al., 2003), virus Ebola (Bosio e al., 2004) va virus
PPV (Moron ef al., 2004) dugc théng bio 14 co thé
kich thich sy thudn thye 1€ bdo tua gai. R3 ring, hé
théng mién djch c6 nhidu co ché phén tr khac nhau
glug chiing ¢6 thé d4p tmg manh me lai céc virus lay
nhiém.

CO CHE TAO DAP UNG MIEN D|CH CUA VLP

Dé a0 dap tmg mién dich higu qua véi hi¢u gia
khéng thé cao, céc kbéng nguyén dich phai boc 1§
trén bé mat VLP véi mit 4 cao. Nhé sy tién b cia
céc nganh khoa hoc sinh hoc khéc, dic biét 1a nganh
sinh hoc chu tric, rét nhidu protein cla virus da dugc
phan tich céu tric do d6 ching ta cb dugc luong
thdng tin rét 16m vé cic protein cdu tric cia virus va
oY d6 c6 thé cai bién VLP theo hudng xéc dinh, tgo
ra cic VLP hoat dfng nhu nhitng giin mnh dién
khéng nguyén. Phuong phip phé bien nhét @& a0
céc VLP mang cing mot lic nhidu quyét dinh khang
nguyén (epitopes) d6 la ding ky thuét gen dé chén
cée cée gen khéng nguyén khéc nhau vio VLP. Rit
nhibu logi VLP d& dugc cii bién dé dat myc dich trén
v nhidu vaccine VLP 43 4 thir nghiém thanh
cbng trén m6 hlnh djng vél chong lai cic b¢nh virus
nhu virus sbt xudt huyel (malaria) (Schodel et al.,
1994) va virus cum (Neirynck ez al., 1999). Uu diém
cia k thuft lai ghép khang nguyén ny 46 1a khi da
chén thanh cbng gen khing nguyén ngoai lai vio
VLP (hi dam bdo khing nguyén ndy sé& dugc biéu
hién véi céu hinh tuong ty véi cdu hinh tr nhién cia
ching va véi mit dd cao trén bé mt cia VLP. Mic
du vy ciing c6 nhimg khé khan trong viéc tao cic
VLP lai (chimeric VLP). Céc peptide dugc chén vio
VLP chi mang lgi hi¢u qua khi ching dugc boc 16
trén bé mat VLP v khéng cén tré qua trinh gap né
(folding) va lip ghép ctia céc protein. Trong rat

nhiéu trémg hop, dé cb thé chén cac khéng nguyén
ngoai lai va biu hién dugc ching trén bé mit VLP
ngudi ta thudmg thay thé cic khing nguyén ndy vio
ding vi trj chc epitop thiét yéu cua virus me. Tuy
nhién chiing ta khdng thé dy dodn trudc dugc ligu
cic peptide chén vao nay cé tuong thich véi VLP
hay khéng vi ligu chiog c6 tinh sinh mién dich
khéng. Mot han ché khac cua k¥ thujt tao VLP lai
46 14 chi chén dugc cic peptide c6 kich thude nr 20
dén 30 amino acid hosc it hon, mic dd ciing c6 mot
s6 tnrémg hop ngoai 1§ chén duge chc peptide c6
kich thuéc 16n hon (Kratz er al,, 1999).

VLP con cb thé dugc sir dyng nhu céc gié do dé
gin céc hop chét c6 bin chét khéng phai 1a protein
nhé phin ung cfng hoa trj. Kha ning cic hgp chit
phi protein c6 thé gin vdo VLP la nhd céc nhém
amin hogc sulfhydryl trén bé mjt cia VLP, Phuong
phap pho bién nhit ma cdc nha nghién ctru sir dyng
46 1 gin cac hop chét ndy vao cac amino acid lysine
trén protein vo bjc 19 trén bé mit VLP. Vi dy, bing
viée sir dung céc clu ndi lién két chéo ludng chirc
(bifunctional cross-linker) véi “tay” hoat ddng Ia cic
amin va sulfuhydryl, cic peptide mang cysteine cé
thé dugc gén vao VLP MS2 hojc VLP QB
bacteriophage hoZc céc hat HBsAg (Jegerlehner ef
al.. 2002; Chackerian et al.. 2006). Tuong ty, céc
amino acid lysine bjc 1§ trén bd mat VLP c6 thé
duge biotin héa vi sau dé gin véo céc khéng nguyén
dich da biotin héa nh& phan nir “ciu ndi” streptavidin
(Chackerian ef al., 2006: Li er al., 2004). Ngoai ra
ngu(’n ta con ¢b mé cai bién tao thém cic vj trj gin
keét trén bé mit VLP. Vi dy, bing phuong phép nay
ngudi ta dd tgo ra cac VLP MS2 vi VLP virus
cowpea mosaic chi chira mét amino acid cystein bjc
16 trén bé mft (Wang er al., 2002; Peabody 2003)
Cac VLP mang cystein niy c6 thé gﬁn két d& dang
véi cic khing nguyén d2 bién déi co cdc nhém
maleimide hoat hda sulthydryl, Néi chung, k§ lbu@l
nay duoc 4p dung linh hoat tiy vio nguén goc va
dic diém cua cic VLP khac nhau. Diéu quan trong
nhét 1a ching ta phai xac djnh dugc céc quyét djnh
khang nguyén quan trong ¢ clia céc virus gy bguh va
biéu hién duoc chitog & ciu hinh gibng véi chu hinh
ty nhién cua ching. Uu diém nbi bt cua vigc gin
cic bop chit phi protcin vao VLP bang phin img
cfng hoa trj 1 ching ta ¢6 thé gén nhiéu loai khing
nguyén véi cic kich !hu(yc khac nhau. Vi du dién
hinh 12 ngudi ta 43 gén thinh cdng toan b
interleukin-17, mgt phin tir c6 khéi lrgng khodng 35
kDa, 1én bé mat VLP bing phuong phép nay (Rohn
et al.. 2006). Céc hop chét c6 kich thuéc I6n hon s&
lam uing khé ning tao dap img mién dich phé rong
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hon véi cac epitop mach l.hbng cing nhu mach vong
n'cn phin ur dich. Dy 1a yéu t5 rit quan lmng cia hé
mién d]ch mmg viéc nhan biét cic chit gdy bénh.
BAi vi hiu hét cac chit giy bénh déu trai qua su'vblén
ddi khang nguyén & mot vai mirc d§, khéng thé tao
ra chi bai mét epitop dom 1é té bao B thudng cé hidu
qua thép. Phan mg cng hop ngoai viée cho phép
gan cic hcrp chit phi protein con cho phép gin cic
hapten len bé it VLP (Raja er al., 2003). Mél din
chimg gan day nhit 13 vaccine cai nghién thudc 1a
phit trién bdi Cytos Biotechnology, vaccine nay
dugc 120 ra bing cich gin nicotine, mjt dang hapten
1én bé mat VLP. Cic oghién ciru thir oghi¢m lam
sang pha | cho thdy vaccine VLP cjng hgp nicotine
t20 ra khang thé 16p 1gG dic higu nicotine hidu gia
cao trong vat chu duge tiém ching (Maurer ef al.,
2005).

TAN CONG CAC PHAN TU BAN THAN (SELF-
MOLECULES)

Theo truyén théng. vaccine khi dva vao co thé
s& 170 khéng thé chi chéng lai t4c nhin gay bénh.
Gin day dang néi lén sy quan lam dén vige phat trién
céc vaccine méi v6i muc dich cd tinh kich thich dép
img mién dich tao ra khing thé khang lai céc phan nir
ban than - phan tir cia chinh vat chu (self-molecules)
lién quan dén qui winh phat trién bénh man tinh.
Hm’mg nghién ciru nay duge khich I bai ca sy lhanh
cong cua li¢u phép dicu i bénh bing khéng thé don
dong (Stockwin, Holmes, 2003) va ca do han ché cia
ligu phép ndy dé 1a khang thé can phai dugc b sung
thudmg xuyén, gié thanh cao va nguy co vit chi tao
ra khang thé khing khang thé (Hwang, Foote 2005).

Khi niing tao ddp (mg khing thé khéng lai céc
protein ban than co6 vé phur bj han ché boi co ché
dung ngp (tolerance) té bao B, co ché loai bé hodc
lam gidm d$ nhiy hoac thay déi tinh dic higu cia
cdc te bao B wr hoat hoa (Hanley er al., 1991; Tiegs
et al., 1993). Tuy nhién. sy dung nap té bdo Bla
khong hi¢u qua, uuc tinh chi khoang 20% cic té bao
B truéng thinh sdng lau la co thé ty hoa( héa
(Wa.rdemann et al., 2003). Vi s dung nap cia té bio
B I rdt it va vin cé nhimg 16 bong vi vay khong c6
gi ngac nhién khi cic khang thé khing lai cac phan
17 ban thin 6 thé - dugc 120 ra bing vige tiém chiing,
Khé khén chinh 8¢ ta0 ra cic khang thé 18G hiéu gid
cao chong Igi cac khéng nguyén ban than la phal
vugt qua dugce sy dung nap cua te bao T. Céc co ché
dung nap nghiém ngit cia té bdo T trung tim va
ngoai bién dam bio ring cic té bao B ty hoat héa
khéng thé nhiin duge sy trg gifip cia té bao T vi do
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d6 khéng thé ting sinh va sin xuit cic khing thé ty
khang IgG ¢ hai tiém ting. Vi vy, mt chién luge
cho viéc kich lhn:h 1gG ty khing (antiself IgG) hi¢n
nay la chi gay mién dich bing cic khang nguyen bén
thin dugc gm véi cc epitop cia té bio T b g
ngoai lai bang phwong phip héa hoc hoic bing
phrong phip di truyen (Spohn, Bachmann, 2003).
Miic du cong nghé nay déi khi ciing c6 thé kich thich
phin ing tao khing thé chong lai cdc protein cua
chinh ban thin, nhung diéu nay thuong doi héi cic
liu khéng nguyén lén két hgp véi céc t4 chit manh.
Ngoii ra, hi¢u gid cia lgG khing lai khing nguyén
ban thn thudng rét thdp va gidm nhanh chéng, dic
bi¢t khi so sanh vai cac dap (mg mién djch kich thich
boi cc vaccine chdng lai cac khang nguyén la.
Neguoc lai, cdc khéng nguyén ban thin dugc bicu
hi¢n trén VLP vén da c6 tinh sinh mién dich ¢ che
liéu thép va khong cén cic 1 chit bd trg mién dich.
Chackerian va dong tac gia (2001) da chimg minh
ring khi mt khang nguyén ban thin duge két hop
véi VLP, né s& wo ra hi¢u gia IgG cao gap 1000 lan
50 vdi khi khdng nguyen ban thin nay chi dugc gin
véi mdt epitop cua 1€ bao T hd trg ngoai lai. Hon
nira, biéu hién trén VLP 1am m¢t khing nguyén ban
thin c6 tinh sinh mién dich nhu mjt khang nguyén la
dugc trinh di¢n trong diéu kién twong tv. Mirc d¢
dap (mg cua IgG tr khang lién quan chiit ch& véi mét
d$ khéng nguyén bdn thin dugc biéu hign trén be
mit VLP (Chackenan et al., 2002, Jegerlehner ef al.,

2002). Nhimg két qui nay di chi ra rsng su nhin blet
cita té bao B vai cac thanh phin da céu tric “ “gidng
nhu xa la” ¢6 thé lan 4t cac co ché théng thudng duy
tri sy dung nap cia 1€ bao B.

Sw biéu hi¢n cia cac khang nguyén ban than trén
VLP dang dugc img dung rit thanh cong dé tan cong
cdc phan m lién quan dén cc qué trlnh phit sinh
bénh cia rét nhiéu loai béah man tinh, gom c6 bénh
Alzhcimer (AD - Alzheimer's dxmse), bénh thip
khép va mt s5 loai ung thu. Rét nhiéu trong sb chc
vaccine pay dang cho thay higu qua lam sang trén
céc m6 hinh dgng vat thi nghi¢m va mot vaj loai hién
nay dan§ trong giai doan thir nghiém lam sing. Di
nhién, bat cir vaccine nao kich thich cac phan {mg
tao khang thé > khing Iai protein bin than ciing s& gy
ra nhimg lo ling vé tinh an toan. Su tiém 4n céc anh
huéng c6 bai cia mét vaccine kich thich sy o
khang thé tr sinh (autoantibodics) phin lon phy
thue vao myc tiéu tin cong, va trong mt s trudmg
hep ¢6 thé duge dy doan bing thir nghiém véi cic
khing lhe don dong (Bachmann, Dyer, 2004). Sy
phédt trién ctia mdt vaccine cho bénh Alzheimer 3
mét vi du dic bi¢1 dién hinh. Sy tich Iy cac plaques
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chira pepndc amyloid- (AB) ling két (aggregated) Ia
mét ddu higu nhin biét ciia bénh Alzheimer va cic
tic nhin tin cdng AP la cic ligu phap chira bénh
Alzheimer tiém ning. Vigc tiém ching AB d3 lim
giam cic plaques ndy va cdi thién sy suy gidm nhén
thie & chudt thi nghi¢m bj bénh Alzheimer (Janus er
al., 2000; Morgan er al.. 2000). Sau d6, trong mjt
thir nghiém lam sing pha I, cdc bénh nhin bj
Alzheimer tir nhg cho dén vira phai dugc tiém ching
véi pcpude AP toan phin két hop véi mét ta chit bd
tro mién dich manh. Mic du khéng phai tit ca bénh
nhin déu phan (mg véi sy tiém ching, nhumg nhimg
bénh nhén d2 tao ra cac dap img mién dich hiéu gia
cao choug Iai AP ciing cho ty I¢ suy gidm nhan thirc
(cognitive decline) thip hon so véi nhém déi chimg
(Hock er al, 2003). Khong may, mét i 1¢ nho
(khoang 5%) bénh phén bj viém mang bao
{Meningoencephalitis) bj cho 1a do cdc phan img cua
té bao T lién quan chiit ché véi quy trinh tiém ching
(Nicoll er af., 2003). Do d§, trong trudomg hep ndy,
mét vaccine phong Alzheimer higu qua c6 thé phy
thugc vito viéc tgo ra cac khing thé khéng AB higu
gid cao va on dinh ma khong gdy ra cic phan img
cia té bao T tao khing thé ty khing gy viém. Dé
khac phuc nhugc diém ndy, vaccine dya vido VLP
tén cong mot pepnde ngin & diu N cia AP (khong
chira epitop cita té bao T) ¢6 lhe 14 mét giai phap hiru
lch Mac d|'.1 céic peptide ngin thuimg cé tinh smh
mién dich yeu nhung céc két qua nghién ciru gin
diy cho thay hai vaccine VLP-AB tin cong epitop
ndy da. 120 ra d4p img khang thé IgG khang AB vai
hiéu gi cao (Chackerian ef al., 2006; Zamora er al.,
2006). Trén mét md hinh dong vét thi nghi¢m ngusi
ta da chimg minh dugc tic dung cia cic khing thé
khéng lai peptide 1am gidm nh¢ bénh (Zamora er al..
2006) va khdng gdy ra cac phdn img khdng mong
mudn cua té bao T (Chackerian ef al., 2006). Do d6,
tinh linh hoat cia hé théng biéu hién VLP s& cho
phép sy bién ddi cua cac vaccine dé dip img ci yéu
cdu vé dé an todn vi hiéu qué.

VLP SU DUNG NHU CAC NEN TANG KICH
THICH PAP UNG MIEN D|CH QUA TRUNG
GIAN TE BAO

Mién dich bdo vé ddi véi nhidu tac nhin gdy
bénh va chc khéi u duge cho ) cin dén cic 1€ bao
lympho T gdy doc. Nhu di miéu ta & phin truée
trong bai bo ndy, nl idu loai VLP c6 cdc dic diém
lhuén lgi cao cho vige kich thich dép img manh me
cua le bdo tympho T gdy déc. Cic dic diém nay
bao gom

Ul tién tén cdng cic té bio tua gai (DCs);

Phin phéi hiéu qua dén ca hai phin i MHC | va
MHC II;

Kha niing hoat héa tryc tiép sy thanh thuc cia t&
béo tua gai.

Do d6, cac VLP dang duge img dung nhu céc
nén tang dé kich thich cic pban img cia té bao

lympho T déc chéng lai cac tic nhén gy bénh vi
céc khang nguyén ¢6 ngudn gdc nr té bao u.

Vige sir dung VLP nhv nén ting dé kich thich
cic phan img cua té bao lympho T doc chéng lai
cac khing nguyén khic lodi diit ra mt loat nhﬂ'ng
thich thirc khic so vai céc vaccme nhidm vio viéc
leh thich céc phan img mién dich dich thé. Khong
gidng cac epn.op coa té bao B, chc epitop cua té bio
T khéng cAn dugc bc 16 trén bé mit hat VLP holc
c6 mat véi mat 4§ cao. Do do, viéc 1a0 ra cdc VLP
lai cho myc dich nay vin 12 mjt mél théch thic l6n.
Céc VLP lai khong nhimg c6 thé dugc tzo ra bang
su két hop hojic dung hop céc epitop dich véi cac
protein capsid chinh cia virus (nhu da duge miéu 1
& phén trudc) ma con cé thé blng viéc tao ra sy
dung hop gitta cac khédng nguyén dich véi cic
protein i céc thanh phan chu tric thir yéu caa céc
VLP (va thudng khéong can thiét cho sy hinh thanh
hat). Céc peptide 160 va tham chi céc prolcm toan
phﬁn 6 thé dugc thém vao céc protein cdu triic thir
yéu ma khdng gay can tré sy lép rép capsid. Huéng
dén céc protein 16n cé thé 1a huéng di ding rong
cac trudng hop ma cic epltop d(ch cia t& bio
lympho T dgc ¢6 lién quan nhat vin chua dugc xic
dinh. Vi dy, Greestone er al., (1998) di tao dugc
mét protein lai mang protein capsid thir yéu cua
HPV 14 L2 vi mjt oncoprotein phi ciu tric E7 ma
héa béi HPV. Khi protein capsid chinh cia HPV
dugc ddng biéu hién bén nhau, L2-E7 dugc chén
mot cich higu qua vao céc VLP va vi E7 duge chén
& phia trong VLP nén domain dung hop da khong
gay can trd cho sy bam gén 1én té bio. Cic VLP lai
L1/M.2-E7 tao ra céc dap lmg manh mé ciia t& bao
lympho T dc, bao vé chudt khoi nguy hiém khi
ching bj cong cuémg dgc véi mot dong té bao u
biéu hién E7. Tuong ty, Tegersedt vi ddng tic gia
(2005) da dung hgp mdt domain 683 amino acid c&
ngudn gbc tir khéng nguyén u HER-2/neu véi
MPyV VP2, Sy tiém chung cic VLP Her2(l-
683)Py di bio v§ chudt khoi sy tin cong cia mdt
dong té bio ung thu bidu mé vi nhifm Her2 va
chéng Yai sy ting sinh qué mirc cia cic té bio ung
thu biéu md vii ban dja.
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Pé hogt héa céc té bao T CD8 cac té bao IIInh
di¢n khing nguyén (APC) ciing céin phii cung cip
c4c tin higu ddng kich thich phi hep, cAc tin hiéu
niy chi dugc tao ra nhd sy trudng thanh cua cic
APC. Mot sb logi VLP, nhir VLP HPV va VLP PPV,
6 thé tao ra nhimg tin hiéu nay bang cich kich thich
tryc tiép sy trrdmg thanh vé kiéu hinh va chirc néing
clia céc té bdo tua gai (Lenz et al., 2001, Rudolf e
al, 2001). Kha nang kich thich cac & bio tua gai
dugc phan 4oh chinh xac & kba ning cia cac
vaccine VLP trong viéc kich thich céc phan img
cia cac té bio lympho T dc. Cic vaccine VLP
HPV va VLP PPV c6 thé gdy ra céc ddp img manh
me vi lau déi cua té bio Iympho T ddc sau chi sau
mit lan tiém ching va khdng cin bo sung t chét bd
trg mién dich (Grecnslone et aI 1998; Sedlik et al.,
1997). Thyc le viéc khong cin phal bd sung t4 chit
c6 y nghia rdt lén vi cic ta chit bé sung vdo
vaccine thudmg lién quan dén cac phan img phy gy
viém c6 hai hodc cac phan img ty micn d]ch khéng
mong mubn. Mot didu quan trong déng dé chu ¥ 46
1a khong phai Ial ca céc loai VLP déu cb kha ning
didu chinh mién djch bdm smh Céc VLP HBcAg
va QB déu khong hoat hoa céc té bo tua gai vi giy
ra dép (m, yeu cia té bao lympho T doc khl viing
mat ta chat b trg. Tuy nhién, tinh sinh mién dich
cua nhiéu VLP c6 |.he dugc cai thién bang viée gan
chc VLP v6i cic chit c6 hoat tinh bd trg (Kang er
al., 2003; Skountzou er al., 2007). Vi dy, Storni va
dong thc gia da Iim ting dang ké kha ning gly ra
céc dép img cia 1€ bao lympho T giy ddc bing viéc
gén vdo phia trong VLP cic doan oligonucleotide
CpG (Stomi ef al.. 2004). Mic di trén md hinh chujt
lh\!c nghiém ngudi ta thdy sy tiém chung lidu don cé
thé bio vé Vit chu khoi téc nhan ung thu, nhumg
trong hau hét céc trudng hop déu doi hm vigc tiém
mién dich lap Tai dé c6 thé 1go dap 0 {mg mién djch téi
wu. Mot vin dé ding chu y khi sir dyng cdc VLP dé
kich thich ddp img cua té bao lympho T déc Ia cac
khing thé duvc 120 ra bdi sy tiém chung ban dau cé
thé han ché tinh higu qua cua nhimg 1in tiém chiing
1iép theo. Vi cic vaccine té bao lympho T djc dya
vio HPV, gia thuyét cho rang cac khang thé diic higu
véi VLP giy can tro sy hip thu qua trung glan thy
thé hoic nh\'mg tuong téc giira cic VLP va cic 1é biao
tua gai din dén sy truomg thanh cua 1€ bio tua gai
(Da Silva er al., 2001). Dleu ndy nhan manh lo l{ng
chung d6 1a céc khing thé 10n i o I.rubc c6 thé ha.n
ché vnec sir dung cic VLP ¢6 ngudn gde tir cac virus
lay nhiém & nguo1 nhu HPV hoi#c HBV. Cic
phuong phip prime-| booa regimens su dung cic
VLP khic loai ¢6 nguon goc nr cdc virus khong lay
nhiém ngudi o thé 1a mét giai phap cho vén d¢ nay
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(Da Silva et al., 2003). Tuy nhién, cic khéng thé tdn
Lal tir truc khong phii luon anh huéng bt 1gi cho
vigc tiém ching bd trg. Pang cha y, cic VLP gin
CpG hd trg mit cach higu qua cdc dép img cia 1€
bao lympho T déc ngay ca khi c6 mjt céc khéng thé
kbing VLP (Schwartz et al, 2005; Ruedl e/ al,
2005). Do do, vige sir dung cac VLP gﬁn CpG 6 thé
loai b6 yéu cu vé sy cin thiét phai két bop cic
thanh phan khéc loai.

Mic du cic VLP cé tiém ning lén nhu cic
vaccine t€ bio lympho T dgc, nhung mdt vi nghién
clru 43 so sénh tnze nep hi¢u qua cla cdc yaccine lé
bao lympho T déc dya trén VLP véi uhnng chién
luge vaccme hién dai, ohu gﬁn chc té bao tua gal
ngodi ) bAu (ex vivo), dung céc virus hojc vi khuan
tdi to hop s6ng holic tiém ching DNA. Rd rang céc
VLP c6 nhirng wu diém vé ly l.huyet va/hoic lh\,rc
tién vuot trdi chc k9 thuft ndy. Vi dy, céc vaccine té
bao d\ra vio chc t& bao tua gai kich thich (pulsed
DCs) can nhidu lao dong va dat tidn, c4c ching ti td
hop 4n chira nhimg lo ling v& tinh an toan va viéc
tiém chung DNA chi c6 hiéu qua khi n6 két hop véi
thanh phan Khéc. Tuy nhién, cén thém nhiéu nghién
ciru chi tiét méi co thé tra 16 nhimg tranh cdi ve tinh
hiéu qua nay.

BINH LUAN

Céc VLP c6 thé dugc xem nhu nhimg hé théng
bleu hign ¢6 thé duge st dyng dé tao ra dap mg
mién dick ¢6 higu lyc cao va phé rong chéng lai
nhiéu loai thc nhin gy bénh khac nhau. Kich thuéc,
ban chit ty nhién va cau tnic t4p trung v Iap lai coa
chc VLP 14 co s& cho tinh sinh mién dich bim sinh
cua chiing. Nhiéu loai VLP dang dugc ang dyung nhu
c4c nén tang vaccine; tuy nhién van con cé nhimg
cdn nhic vé ky thuat va thuc hanh x4c dinh tinh img
dung cia nhimg loai VLP khic nhau, bao gém
nhimg diém sau:

1. Khé ndng thich img dé bleu hign cdc logi khdng
nguyén dich: Kha nang sip xcp chc khang nguyéu
trén hoic trong cic VLP cb the khac nhau ding ké
phu thugc vio loai VLP. Caj bién di truyén cic
protein cays:d cua virus dang duge sir dung thanh
cong dé tin céng nhiéu khang nguyén peptide khac
nhau va ciing ¢6 thé lam guam nhimg anh huéng lén
vige lap ghép VLP. Sy két hop héa hoc cho phép
mét loat pmtem va cac phin tr dich khéong phai
protein dugc gin véi cac VLP nhung lai phy thuje
vio sy tuong tic giira cic phan d4 xdc dinh trén ca
VLP va khéng nguyén dich.
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2. Cac ddc tinh sinh mién d;ch ddc big: Kha ning
gay ra dép (mg mi€n dich clia ¢ bio B va T lién quan
dén cac loai VLP khic nhau c6 thé bj 4oh hudng béi
m:sécecmnwdacm;uvmwp Nhimg nhan 5
nay c6 thé bao gom céc tuong tic dic higu giira thy
thé va vm:s 1am anh hudng dén tuong tic chiic ning
véi cc té bao trinh di¢n khing nguyén. Viée so sanh
d6i chidu vé khd ning tao chc ddp tmg midn dich clia
cic VLP khéc nhau c6 thé hiru ich cho viéc hidu 5
déc tinh sinh mién dich cia VLP.

3. Tinh phicc tap trong san xudt va higu sudt: Vige
cic VLP ¢6 thé duge sin xudt & mic @9 cao trong
céc hé lhong biéu hién nhu vi Kkhudn, ném men ho3c
lhuc vt s2 1 nhﬂng wu diém déng ké vé& mit sin
xuft. Viéc gén céc trinh ty dich vio VLP bing ky
lhum di truyén c6 thé ¢6 nhiéu thuan loi hon vige gin
két bang phuang phép héa hoc.

4. Si bén vimg vé méi truomg: Mic di cic VLP
nhin chung cé dO bén cao, nhung vige tgo ra cdc loai
VLP ¢6 thé chdng lai nhimg ¢ bién déi vé nhit d¢ c6
12 s2 t&t hon trong chitng didu klen noi né khé duy
tri dugc chudi nguyén tix tuong thc yéu.

5. Swmién djch tén tai truée: Chc Khang thé tn tai
tir truéc khéng lai VLP c6 thé anh hudmg bét loi dén
tinh sinh mién dich. Trong truémg hop nay, sir dung
cic VLP c6 ngudn gdc tr cic the nhin khong giy
bénh cho ngudi c6 the s thuén lgi hon.

KET LUAN

VLP thuréng duge sir dung trong cac nghién ciru
dé x4c dinh thanh phén protein cén thiét cho viéc lip
rip virus va 12 mft céng cy hitu feh cho v1ec phét
trién vaccine. VLP mang céc khang nguyén bé mat
virus duge bjc 1§ véi mét d§ cao va trinh dién cac
protein ndy t4i té bao cé thém quyén min dich thic
dﬂy manh mé dép img mién dich ciia cic té bao B v
1é bao C. Ngodi ra, do VLP thiéu vit ligu di truyén
nén khong cé kha nlng ty sao chép va Iay nhiém,
chung 1a sy thay thé an toan hon cho vaccinee lruyen
théng. Mét logt cc VLP duge tg0 ra 42 cho két qua
thir nghi¢m hia hen trén mé hinh dong v§l the
nghlem va cb tiém niing rit 16n cho phat trién cic
vaccine phong chéng nhiéu bénh nguy hiém. Djc
biét, do kha nang gén dugc nhiéu logi khang nguyén
khic nhau bao %m céc protein c6 kich thudc lon va
ca céc khéing nguyén cé bin chét khéng phai protein
khién VLP dang thu hit dugc sy quan im cva cic
nha khoa hoc va cic céng ty duvc phim trén toan thé
gidi nham phdt trién vaccine thé hé méi an t0an hon,

hi¢u qui hon. Hién nay vaccine viém gan B va
vaccine ung thu co tir cung cia ngudi |4 2 vaccine
dugc phét tridn bing céng nghé VLP va di duge
FDA ching nhin. Bny duge xem 14 két qua dly hira
hen cua vaccine thé b§ méi. Ngoai ra VLP cén duge
sir dung trong liéu phép gen nhu mét hé théng vin
chuyén cic gen hofic chit trj liéu dén co quan dich.

L¥i cam on: Cong trink duge thuc hign nhé sy ho
trg kinh phi tic dé tai cdp Vién Cong nghé sinh hoc.
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PRODUCTION OF VIRUS-LIKE PARTICLES (VLP): A POTENTIAL APPROACH FOR
DEVELOPMENT OF NEW GENERATION VACCINES

Dong Van Quyen®, Dinh Duy Khang
Institute of Biotechnology

SUMMARY

Virus-like particles (VLP) have gained i

ing interest by

for their use as vaccines

due 10 their unique particulate structure which is capable of eliciting the immune system. VLP were made of
viral structural proteins and can be considered as dense and repetitive arrays of one or more protein subunits
that, when z dioa i ion system such as yeast, mammalian cells, plant cells and
baci cells spo 1f- ble into particles which are structurally similar 1o infectious
viruses. Using genetic engineering it is possible to incoporate forcign antigens into VLP structure to gencrate
chimenc particles that display heterologous epitopes on VLP. In addition, VLP also can be used as platform 10
anach |al’gt' Protein or nonprotein target molecules via chemical conjugation. The results of recent studies have
shown the innate immunogenicity of VLP and their ability to protect the host cells from pathogens VLP-based
strategy bas been proved to be a potential approach being i gated in lab ies and in leading
pharmaceutical companies around the world in order to develop new i ditional

vaccine(s)
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vaccine stragtegies. Currently, VLP-based hepatitis B virus and VLP-bascd human papillomavirus are the first
two VLP-based vaccines that have been licensed commercially and approved by US Food and Drug
Admmlstnuon In l.hls review, we discuss the of VLP the icity of VLP
and its i of new ion vaccines.

b irus, icity, self- vaccine, virus-like porticles





