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Vims-like particle (VLPJ hay hat tirang ti^ vinis dugc tao ra bdi c ^ protein c§u txixc ciia virus. Cac 
protein nky khi dugc dong bilu hi|n d m^t h^ tiidng tii td hyp nhu tS b^o nim men, ik bio d^ng v^t, te b^o 
th\TC v$itho$c iihko cdn triJng...sSti^d9n|l&p ghep 1^ vcSri nhau dl blnh thanh len cac hat c6 cau tn^c gidng 
vdi cku true t^ n h i ^ cua vims. VLP cd th8 dui^c xem li t |p hop cua mgt ho§c nhilu lo^i protein vdi cic d9c 
ttnh nh\ tr$i sur dyng nhir vaccine bo$c Ifim nfin cho vi^c ph^t triln cdc vaccine thl hf mdi. Bang cong nghfi 
DNA tii th hgp ngudi ta co thl c b ^ cic gen khing nguyen ngo^i lai vio ciu trUc VLP t^o nen cic VLP lai 
bilu hifin ^en khing nguyen niy tren be mit t^o cic vaccine da gii. VLP cdn dugc su dung nhu cic chat 
mang dl g3n khing nguyfin ngo^i lai bao gdm ca cic khing nguyen phi protein bing phin i!nig cpng hda trj. 
Cic k^t qui nghifin cCru gin diy d3 chiing minh tinh sinh mifin djch cua vaccine VLP va khi ning bio v$ vit 
chii khdi cic tic nhan gay b$nh tuong iing. DSy l i mpt hudng nghien cihi mdi day triln vong, dang dugrc 
triln khai nghifin cihi v i ihig dî ng t^i nhifiu phdng thi n^ i fm tifin tien vi cic cdng ty dugrc phim hing diu 
trfin thl gidi, nhim thay the cic cdng nghfi sin xuit vaccine truyln th6ng. Vaccine VLP viem gan B vi 
vaccine VLP ung thu co tu cung li 2 lo^i vaccine dau tien dugc sin xuat bing cdng nghe tien tien niy vi d i 
du?c Cvc quin \<f thvc pham vi dupc pham Hoa ky (FDA) chiing nh§n. Trong bii bio niy, chiing tdi sfi 
thio Iu6n ve &\f phit triln ciia c6ng nghfi VLP, d$c difim vi tinh sinh miln djch cua VLP vi ting d^ng cua 
chung trong vific t^o vaccine thl hfi mdi. 

Tir khda: cong ngh4 virus-like particles, ddng ckuyen ngp, te bao con tritng, linh smli mien dicfi, vaccine 

PHUONG P H A P T A O H A T G I O N G VIRUS (VLP) 

£)€ t^o ra c ic VLP, ngir^ ta thucmg sii dung cac 
protein c6 tfnh sinh mien dich cao cua virus gay 
b^nh, thong thti6ng l i c ic protein b l mit v a / h o ^ 
protein ldi (Grgacic ei al.. 2006). D I U tien cic gen 
m i h6a cho cic khing nguyen quan trpng cua virus 
sS du^c thiet k£ v io vector trung gian (baculovirus 
transfer vector). Tiep theo do, vector niy dugc d6ng 
chuyin n^p (co-transfect) vao te bao chu (t£ bao cdn 
trung nudi cay in vitro) vdi DNA khiuig cua 
baculovirus da du^rc xii IJ vdi enzyme Bsu361. Vifc 
xir ly v<3i Bsu36 I da lo^i bd c ic thanh phin quan 
trpng (diu C ciia ORF1269, promoter polyhedrin va 
polyhedrin ORF) can thilt cho vifc tong hgp va nhan 
len ciia baculovirus trong te bao chii tir bp khung 
DNA cua baculovirus. Cich duy nhit d l DNA ciia 
baculovirus cd thl tdng hpp nfn virus khi dupc dua 
vao trong te b io nuoi c ly la chiing phii dugc bo 
sung Ifii vdng b) lo^i bd niy. Do dd khi dong ehuyen 
n9p vdi baculovirus transfer vector, cic vung thiet 
y iu (ORF 1629) s8 dupc bd sung tijr vector trung gian 

nay bing ccr chl tii t6 hgp trinh tv tucmg doog, ddng 
thdi gen dich cung dupc ehuyen sang DNA khung 
cua baculovirus. Trong te bao chii, bp khung DNA 
nay se tii ban va dong goi tao nen c ic virus tai td 
hgp bifu hifn protein cin nghien ciJru (Gene of 
Interest-GOI) (Hinh 1,2). 

Cac protein khang nguyen quan trgng cua 
virus (khang nguyen be m i t ho§c khing nguyen 
ldi) khi dirge bilu hif n ra se ti^ dpng l ip gh^p l^i 
vdi nhau tao ra cac hat VLP. VLP cd cau true 
tucmg ty nhu c i c hat virus tu nhien nhung khdng 
mang vat lieu di truyen ciia virus, do do khong cd 
khi n ing l iy nhiem. Do cd cau true tucmg tu virus 
tu nhign v i la tap hgp c^a cac protein khang 
nguyen quan trpng ciia virus, VLP sS dugc he 
thdng mien dich ciia v^t chu nhan bi l t v i tao dap 
img mi ln dich phdng vf cao tirong ty nhu khi bi 
nbi lm virus ty nhifin. Phuorng ph ip nay huu h?n la 
mpt trong nhung birdc dot p h i mdi trong cu^c 
chi ln chong lai virus nguy hiem nhu HIV, c6m 
A/HSNI va virus truyen nhifim khac. 



^ * A - * — | x » i * tiling Ssu36 I 

Hlnh 1. So d6 l i i \& hpp giOa bO khung DNA ciia 
baculovlms v i vector tnjng gian (tiaculovirus transfer 
vector) mang gen khdng nguyftn ngopi lai dfi tgo VLP. 
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CAC HS THONG BIEU HI$N TAO VLP 

Co nhifiu hf thdng bifiu hien de san xuat VLP 
bao gdm: (1) cic ddng tfi bao dgng v|t co vii, (2) tl 
bao con triing; (3) cic chung nim men khic nhau 
nhu Saccharomyces cerevisiae va Pichia pastoris, | 
(4) Escherichia coli va cac chung vi khuan khid. | 
Vaccine VLP theo dudng mifng (vaccine HBV, 
vaccine virus Norwalk) da dugc t^o ra til cic loai 
thyc vat khac nhau bao gdm thudc la, rau diep va 
khoai tay (Kong et al.. 2001, Tacket et al., 1998, 
Mason et al., 1996). Cac hf thdng bilu hifn niy diu 
cd nhung iru va nhugc diem rifing. Vifc dl ding 
trong bieu hifn, kha n&ng md rpng quy md vi chi phi 
sin xuit thap di khien nam men la m$t lya chgn pho 
bien, tuy nhifin xet vfi cac yfiu to khac nhu glycosyl 
hda, gap nep (folding) chinh xic cic protein tai to 
hpp bill! hifn ra va qua trinh lip rip thinh cic h t̂ 
tuofng ty virus ciing nhu tdi iru hda codon.. .hf thong 
niy vln b$c Id nhihig han chl, v) viy ddi hdi can cd 
hf thdng san xuat thay thfi toi uu hem. Escherichia 
coli CO uu dilm li dfi dang nudi cky, ddi hdi thiet bj 
va moi trucmg nudi cay re tiln.. .nhung protein bilu 
hifn d he thong nay khong dupc glycosyl hda, trong 
khi nam men bj hfin chl bdi kha ning sisa. chffa sau 
djch ma d|c bift la vdi cic glycoprotein co mannose 
cao vi kha ning nay ddi khi khdng 6n dinh. 

Thifit ki ĥ p gan dich 
{gan khing nguyin v6f 
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Ding chuyin nf p vio t i liao Sf9 
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Sing Ipc bing plaque fomiing assay 

Hlnh Z Sa dd minh hpa cdc budc t ^ VLP trong t l bio cdn triing 

VLP san xuat tren hfi thdng bilu hifn 
baculovirus mang nhifiu uu diem nhu kha nang sua 
chihi sau d(ch mi, qui trinh gap nep protein...tuy 
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nhien he thong nay ciing t ^ ra cic thich thiic trong 
vifc tinh ŝ ch cac VLP ra khoi baculovirus, vi ca hai 
dfiu cd kich thudc tuong ty nhau 80 - 120 nm 
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(Pushko et ai.. 2005). Hf thdng nuoi ciy tfi bao ddng 
v t̂ cd vd dang dupc ua chu-ng bdi kha nang sira 
chihi sau djch ma va lip rap cac VLP chinh xic, 
nhimg chiing lai li hf thong khd kilm soat va tdn 
kfim cho san xuit Hf thdng Retrovuiis cd xu hudng 
mang cic protein mang tfi bao khdng mong mudn 
trong vd ciia chung trong qui trinh lip rip virus. 
Hudng nghifin cmi sin xuat tuong Iai cd the la vifc 
lip rap VLP tii cac protein ciia vims trong dng 
nghifm bing phucmg phap hda hgc (Pattenden, 
2005). 

VACCINE VLP 

Cic vaccine dugc sin xult theo cong nghf 
truyen thdng dfiu dya vao viec tao ra virus nhugc dpc 
(attenuated) ho$c virus bit ho t̂ (inactivated). Ci hai 
lo î vaccine niy deu t̂ o ra cic dip ting mifin djch 
m^nh mfi, tuy nhien deu cd nhihig h^n che nhit dinh. 
Vdi vaccine nhupc dpc, khi ning virus suy yfiu hdi 
tinh trd thinh virus dpc lyc cdn ddi vdi vaccine bat 
ho t̂ nguy co cdn sdt cac virus chua dupc bat ho?il 
hoin toan li nhihig van de Ion d$t ra cic vdi cac nhi 
sin xuat. Ngoai ra, vifc tao ra dupc mgt lupng ldn 
virus cung cap cho sin xult vaccine li vin de rit khd 
khin, d^c bift khi khdng cd hf thdng nudi cay mo 
phii hpp cho phep virus sao chep hifu qui. Vdi sy 
tiln bp cua cdng nghf DNA tii td hgp, ngudi ta tdng 
hgp dugc cic thanh phan rifing le ciia virus va sir 
dyng cic clu phan virus niy de sin xuat cic vaccine 
tii to hpp. Tuy nhifin cic vaccine dya vao cic protein 
dcm Ifi cd hifu qui qui thap so vdi vaccine virus toan 
phan. Cac vaccme dudi don vj thirdng ddi hdi lifiu 
khing nguyen cao, mang tinh f$p lai thudng xuyen 
va cin phii kit hgp vdi cic ti chit khac. Ben c^nh 
dd, vifc tdng hpp dupc cac protein tii td hpp cd tinh 
sinh mien djch giSng vdi vims ty nhien cung rat khd 
khSn mjc du hifn nay da phit trifin dugc cic hf 
thong bifiu hifn d te bio bac cao cho phep protein tai 
to hpp bifiu hifn ra cd thfi dupc sua ch&a sau djch 
mi, gap nep de tong hgp ra cac protein cd cau tnic 
giong vdi cau tnic ty nhifin cua chung. 

Cic nhi khoa hpc di phat trifin dupc cic vaccine 
mdi nhu diing cdng nghf DNA tii td h ^ lo î bd cac 
vdng dpc cua virus t^o ra cic chiing virus san xuat 
vaccine an toin trfin trimg gi cd phdi (vi dy vaccine 
cum A/H5N1), hay ndi cich khic la tao chiing 
vaccine bftng kĵ  thu t̂ di truyfin ngupc. Day dirpc coi 
li budc dpt phi trong cdng nghf sin xuat vaccine. 
M$c dd v$y. vaccine sin xuat tren trung gi cd phdi 
ddi hdi thdi gian lau. hifu suit thlp...d$c bift trong 

trudng hpp d̂ ii djch xay ra se khdng the dap ung dii 
yfiu cau 

Quan sat thyc nghif m cho thay nhifiu protein cau 
tnic cua virus cd khi nang ty lip ghep lai vdi nhau 
hinh thanh cac h?it tucmg ty virus (VLP) cd clu triic 
gidng vdi cac virus lay nhifim ty nhien, hoic trong 
mgt so trudng hpp tao thanh cac hat dudi virus 
(subviral particles). Quan sit nay di md ra mdt 
hudng nghien cuu day trifin vpng trong phat trien cac 
vaccine the hf mdi dd li tao cic vaccine VLP. 
Vaccine VLP ket hgp cac uu diem cita vaccine virus 
loan phin va cic vaccine dudi dcm vj tai td hgp. VLP 
cd cau tnic tucmg ty nhu virus ty nhien nhung do 
thifiu v t̂ lifiu di truyfin (nucleic acid) ciia virus nen 
chiing hoan toan khdng cd kha ning lay nhifim (Hinh 
3). VLP cd thfi dupc tao ra bing cong nghe tii td hpp 
trong cic hf thdng bieu hifn ma khong phy thupc 
vao sy sao chfip ciia virus. Vi dy, VLP cua virus gay 
img thu cd tli cung d ngudi (human papillomavirus-
HPV) khdng chi dugc tao ra trong te bao ddng v̂ it cd 
vii ma cdn d nhieu hf thing nudi cay khic nhu vi 
khuan, nim men, thyc vat chuyfin gen vi 
baculovims/tfi bao cdn triing (Wazzecha el al.. 2003; 
Buck el al., 2004; Hofinann el al.. 1995; Nardelli-
Haefliger el al., 1997). Do ciu tnic dfing nhit, cac 
hat VLP cd thfi de dang dupc tinh ŝ ch bang phuong 
phap ly tam sifiu tdc gradient ho$c bing phucmg 
phip sic ky phan tich dya vio kich thudc (size-
exclusion chromatography). 

Difu quan trpng nhat la VLP cd tinh sinh mien 
dich cao. Vdi cic iru diem trfin, vaccine VLP dupc 
xem la vaccine tiem ting trong vifc phdng chdng 
mpt sd bfnh virus ma cho dfin nay con ngudi chua 
tim hf thdng nudi cay te bio thich hpp, vi dy nhu 
HIV d ngudi. Hifn trfin thi trudng cd hai loai 
vaccine VLP da dugc thuang mai hda do li vaccine 
VLP viem gan B va vaccine VLP ung thu co tir 
cung. Vaccine VLP vifim gan B vdi ten thuong mai 
Recombivax (Merck & Co., Inc.) vi Energix 
(GlaxoSmithKline [GSK.]), dugc FDA thdng qua vao 
nhung nam 1980, la nhihig h t̂ dudi virus cd kich 
thudc 22 nm tao ra bdi sy tu lip ghep cua khang 
nguyfin be mat chinh ciia virus viem gan B (HBsAg) 
(Roldio et al.. 2010). Trong khi dd, vaccine VLP 
ung thu cd tli cung dugc t̂ o ra bdi cac h t̂ tuong ty 
vims cau tao tir protein Idi Ll cua HPV. Ci hai 
vaccine nay deu cd dp an toan !y tudng, hifu lyc cao 
va tao ra dap iing khang the lau dai. Sau 4 nam, qua 
cac thii nghifm Ilm sang cua Merck va GSK, di 
chung minh dugc ring vaccine VLP ung thu cd tu 
cung cd kha ning bao vf vat chu lau dai chdng l̂ i sy 
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lay nhilm cua HPV va tao ra lugng khang thl dii 
djnh va cao hem it nhit 10 lan so vdi lugng khang thfi 
dugc tao ra do lay nhifim tu nhifin (Mao, 2006; 

Haper el al., 2006). Kit qua tucmg ty ciing dupc 
quan sat thiy sau 10 nam tiem vaccine VLP viem 
gan B (Chang, 1997). 

virus-like particle 

Hinh 3. So ad minh hpa ciu tnic ciia hgt vims ty nhiSn (native vims) vd hgt tucmg ty vims (vlms-IIke particle) Virus \if 
nhiin cd mang v^t ll$u di tmyin (cic add nucleic) nin cd khi nSng sao chip, trong khi dd VLP chi du'pc tgo ra bdi cic 
pmtein ciu tnic oia vims v i thiiu v$t li$u di tniyin do dd chOng khdng cd khi ning ty sao chdp v i liy nhiim. 

T î sao VLP l̂ i cd khi ning t̂ o ra dap img mien 
dich m9nh nhu thfi? Cau hdi niy cd thl dupc t;̂  giii 
do VLP dupc t^o ra bdi mpt ho$c nhifiu protein dupc 
sip xip vl phucmg difn hmh hpc thinh m$t diy 
protein t̂ p tmng, day die vi l§p l$i. Day la cau true 
ddc dio vi duy nhat ciia cic khing nguyfin vi sinh 
v§t; trii qua hang trifu nim tifin hda hf thong mifin 
djch ciia dpng v|t cd vii di dupc huin luyfn de nh^n 
bilt vi phin umg m^nh mfi l̂ i clu tnic khing nguyen 
niy giup bao vf chiing khdi sy tan cdng cua cic tic 
nhin giy bfnh vi sinh v^t. VI dy tf bao B cd the 
nhgn biet die hifu vi tao dip dng mifin dich manh 
mfi dli vdi cic tic nhan gay bfnh dugc sip xip theo 
diy cd td chiirc, lifin kfi nhau vi l$p lai, mpt d^ng cau 
true d$c thil ciia bfi mit vims (Bachmann, 1993; 
Fehr, 2003). Ngirdi ta tin ring cic khing nguyen cd 
tinh l|ip lai cao (highly repetitive antigens) kich thich 
cic phin tu globulin mien dich lien kit ming gin lai 
vdi nhau tgo chudi oligo hinh thanh thy the tl bao B 
(B cell receptor-BCR) (Bachmaim, Zinkemagel, 
1997). Sy lifn kfit cheo cua globulin mien dich Ig 
thfing qua khing nguyfin da phan (multivalent 
antigens) din dfin su hinh thanh cua cac tifiu viing tin 
hifu-BCR bin vimg (Thyagarajan el al.. 2003). Tin 
hifu niy kich thich sy sinh trudng vi di chuyfin cua 
te bao B, kich hoat ca MHC ldp 11 cac phan tii truyln 
tai tin hifu cho phep tfi bao B tucmg tic vdi cac tfi 
bao trp bio T (T-helper cells) lam tiet ra IgG va tao 

ra cic tl bio ghi nhd B tdn tai liu dii (long-lived 
memory B cells). Kit ĉ ua la cac khing nguyfin da 
phan cd thfi kich thich tfi bio B d ndng dg thip hem 
rlt nhilu so vdi cac khing nguyfin don phSn 
(monomeric antigens) (Brunswick el al. 1988; 
Milich, 1997). Mat khic, rat nhieu logi VLP bao 
gom ca VLP HPV khdng cin phii kit hpp vdi cic ti 
chat khic dfi gay ra dap iing mien djch manh mfi 
(Ham) et al., 2001; Zhang el al., 2000). 

Ngoii kha nang kich thich dip iing tfi bio B, 
VLP cdn gay ra dap img te bio T hifu qui thdng qua 
sy tucmg tic vdi cic tfi bao trinh difn khing nguyfin 
(APC), die bift la te bio tua gai (dendritic cells-
DCs). Sii dung cic hat nano cgng hpp, ngudi ta di 
chimg minh dugc ring cac tl bio tua gai tilp nhan 
tdt nhit cic cac khang nguyfin cd dudng kinh xip xi 
40 tun, kich thudc phd biln cua hiu hit cic virus 
(Fifis et al., 20(M). Hon nSa, mgt sd loai VLP 
thudng hudng tdi cac tl bio tua gai t6t hon vdi cac 
tfi bao khac. Vi du chi trong 90 phiit sau khi tiem 
VLP parvovirus lgn qua tinh mach thi khoang mpt 
nua tl bio tua gai di tilp nhan cic VLP nay (Moron 
el al.. 2002). Mgt khi da dugc tilp nĥ in bdi tl bio 
trinh difin khang nguyfin, ciing giong nhu cic khang 
nguyen ngoai lai khac, VLP se bj xir ly vi dugc trinh 
difn bdi cac phan tii MHC ldp II va host hda cic te 
bao trg bio T. Ngoai ra, chinh cic VLP chd khdng 
phii cac protein dudi don vj ciia chiing cd thl di vio 
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djch nOi bao tl bio tua gai, t̂ i dd chung dugc xii iy 
vi trioh difn tdi cic lympho bio T gay dpc 
(cytotoxic lymphocyte - CTL) bdi cic phan tu MHC 
Idp I (Rocl^ 1996; Bachmann et al., 1996). Mpt sd 
lo î VLP cd khi ning kich thich tryc tifip lim cho tl 
bio gai trd Ifin thinh thyc ci ve chm; ning va hinh 
thii. Vi dy, trong trudng hgp cua cic VLP virus ung 
thu c6 tli cung, chinh cac VLP chd khfing phai 
protein ldi Ll tii to hgp rieng rS, dcm vi cau t ^ nfin 
VLP niy, cd thl tryc tifip ho t̂ hda cac tl bio tua gai 
(Lenz el al.. 2001; Rudolf er al.. 2001), dan din su 
bilu hifn ciia cic phan tir dilu khiln dip dng mifin 
djch (costimulatory molecules) vi cytokine. Day li 
cic chit ddng vai trd quan trgng trong vifc hogt hda 
tl bio T CDS*. Cic VLP HIV (Tsunetsugu-Yokata 
el ai.. 2003), virus Ebola (Bosio el ai, 2004) vi virus 
PPV (Moron et al., 2004) dupc thong bio li cd thfi 
kich thich sy thuin thyc te bio tua gai. Rd ring, hf 
thong miln djch cd nhilu co chl phan tu khic nhau 
giup chiing cd thl dip iing mgnh mfi Iai cic vims lay 
nhiem. 

CO cat TAO DAP CTNG MifiN DJCH CUA VLP 

Dfi tgo dip ling mifin djch hifu qua vdi hifu gii 
khing thl cao, cic khing nguyen dich phii bpc Ip 
trfin bl m$t VLP vdi mgt d$ cao. Nhd sy tifin bp cua 
cic nginh khoa hpc sinh hpc khic, die bift li nginh 
sinh hgc ciu tnic, rlt nhilu protein cua vims di dupc 
phin tich clu tnic do dd chiing ta cd dupc lugng 
thdng tin rat ldn vl cic protein cau triic cda virus vi 
tir dd cd thl cii biln VLP theo hudng xic djnh, tao 
ra cic VLP hogt dpng nhu nhihig gian trinh difn 
khing nguyfin. Phuong phip phi bien nhit dl tgo 
cic VLP mang ciing mpt liic nhilu quyfit djnh khang 
nguyen (epitopes) dd la dung k^ thugt gen de chen 
cic cic gen khing nguyfin khic nhau vao VLP. Rit 
nhilu logi VLP di dugc cai bien dfi dgt myc dich trfin 
vi nhilu vaccine VLP di dupc thii nghifm thinh 
cdng tren md hlnh d̂ ing v§t chong lgi cac bfnh virus 
nhu vims sot xult huyet (malaria) (Schodel ei al., 
1994) vi vims ciim (Neirynck et ai, 1999). Uu difim 
ciia k^ thu$t Iai ghfip khang nguyfin niy dd la khi da 
chfin thinh cdng gen khing nguyfin ngogi lai vao 
VLP thl dam bao khang nguyen niy sfi dugc bieu 
hifn vdi clu hlnh tucmg ty vdi ciu htnh ty nhifin cua 
chiing vi vdi mgt dp cao trfin bl m$t ciia VLP. Mac 
dil v$y cmg cd nhihig khd khin trong vifc tgo cac 
VLP lai (chimeric VLP). Cic peptide dupc chen vao 
VLP chi mang tgi hifu qua khi chiing dupc b ^ Ip 
trfin bl n^X VLP vi khong can trd qua trinh gap n ^ 
(folding) va lip ghfip cua cic protein. Trong rit 

nhifiu tmdng hgp, dfi cd thfi chen cac khing nguyen 
ngogi Iai va bifiu hifin dugc chung tifin bl ni|it VLP 
ngudi ta thudng thay the cac khang nguyfin nay vio 
dung vi tri cic epitop thilt ylu cua vims m§. Tuy 
nhien chiing ta khdng thl dy doan trudc dupc Iifu 
cac peptide chfin vio nay cd tucmg thich vdi VLP 
hay khdng va Iifu chiing cd tinh sinh miln dich 
khdng. Mpt han chl khic ciia ky thugt tao VLP lai 
dd li chi chen dugc cac peptide cd kich thudc tii 20 
din 30 amino acid hoac it hem, mic dii ciing cd m t̂ 
sd trudng hgp ngogi If chfin dugc cic peptide c:d 
kich thudc ldn hem (Kratz el at.. 1999). 

VLP cdn cd thfi dupc sii dyng nhu cic gii dd dfi 
gin cic hpp chit cd bin chit khong phii li protein 
nhd phan iing c$ng hda tri. Kha ning cic hpp chat 
phi protein cd thf gin vio VLP li nhd cic nhdm 
amin hoic sulfliydryl trfin bfi mit ciia VLP. Phucmg 
phap phd bifin nhit mi cic nhi nghien cihi sii dung 
dd li gin cac hpp chat niy vio cic amino acid lysine 
trfin protein vd bdc Id trfin be mit VLP. Vi dy, bing 
vifc sir dyng cic cau ndi lifin kit chfio ludng chiic 
(bifiinctional cross-linker) vdi "tay" hogt dgng la cic 
amin va sulfiUiydryl, cic peptide mang cysteine cd 
thl dupc gin vao VLP MS2 ho|ic VLP Qp 
bacteriophage ho$c cic hgt HBsAg (Jegerlehner el 
al.. 2002; Chackerian el al., 2006). Tucmg ty, cic 
amino acid lysine bpc Ip trfin bfi mit VLP co thl 
dupc biotin hda vi sau dd gin vio cic khing nguyen 
dich da biotin hda nhd phan tit "ciu nfii" streptavidin 
(Chackerian et o/., 2006; Li el al., 2004). Ngoai ra 
n^di ta cdn cd thfi cai biln tgo thfim cic vj trj g ^ 
kfit trfin bfi m$t VLP. Vi dy, bing phucmg phip nay 
ngudi ta da tgo ra cac VLP MS2 vi VLP vims 
cowpea mosaic chi chira m0t amino acid cystein bgc 
Ip trfin bl mJt (Wang el al.. 2002; Peabody, 2003). 
Cac VLP mang cystein niy cd the ^n kit de dang 
vdi cic khing nguyfin dS biln ddi cd cic nhdm 
maleimide hogt hda sulfliydryl. Ndi chung, ky thuat 
niy dupc ip dyng linh ho t̂ tuy vao nguin gdc vi 
die difim cua cic VLP khic nhau. Dilu quan trong 
nhat li chiing ta phii xac djnh dupc cic quyfit dji^ 
khang nguyfin quan trpng ciia cac vims gay bfnh vi 
bieu hifn dupc chiing d cau hinh gidng vdi ciu hinh 
ty nhifin cua chiing. Uu dilm nfii bat ciia vifc gin 
cac hgp chit phi protein vio VLP bing phan iing 
cgng hda trj li chiing ta cd thfi gin nhifiu logi khang 
nguyfin vdi cic kich thudc khic nhau. Vi dy difin 
hinh la ngudi ta di gin thinh cdng toan b^ 
interleukin-17, mgt phan tir cd khdi lugng khoang 35 
kDa, len bfi m t̂ VLP bing phucmg phip nay (Rohn 
el al.. 2006). Cic hpp chit cd kich thudc !dn hon sg 
lim ting khi ning t&o dip iing mien djch phd rgng 
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hon vdi cic epitop mgch thing cOing nhu mgch vdng 
trfin phan tit dich. Day la yeu td rat quan trgng cua hf 
miln dich trong vific nhan bilt cic chit giy benh. 
Bdi vj hiu hit cic chit ^ y bfnh deu trai qua sy bifin 
ddi khang nguyfin d mdt vai miic dp, khing thfi tgo 
ra chi bdi mdt epitop don le tl bio B thudng cd hifu 
qua thap. Phan ling cgng hgp ngoai vifc cho phep 
gin cic hgp chit phi protein cdn cho phep gin cic 
hapten Ifin bfi mit VLP (Raja et al.. 2003). Mgt dan 
chiing gan day nhat la vaccine cai nghifin thudc la 
phit triln bdi Cytos Biotechnology, vaccine niy 
dupc tgo ra bing each gin nicotine, mpt dang hapten 
len be mit VLP. Cic nghifin cim thir nghifm lam 
sing pha 1 cho thiy vaccine VLP cpng hgp nicotine 
tao ra khang the lap IgG die hifu nicotine hifu gia 
cao trong vit chii dugc tifim chung (Maurer et al.. 
2005). 

TAN CONG cAc PHAN TU" BAN THAN (SELF-
MOLECULES) 

Theo tmyen thdng, vaccine khi dua vio co thfi 
sfi tgo khing thl chi chdng lai tic nhin gay bfnh. 
Gan day dang ndi Ifin sy quan tim din vifc phit triln 
cac vaccine mdi vdi myc dich cd tinh kich thich dip 
ling mien djch tgo ra khang thfi khang lgi cac phan tu 
bin than - phin tii ciia chinh vgt chii (self-raolecules) 
lifin quan dfin qua trinh phit trifin bfnh min tinh. 
Hudng nghifin cim niy dupc khich If bdi ci sy thinh 
cdng ciia Iifu phip dieu trj bfnh bing khing thl dcm 
ddng (Stockwin, Holmes, 2003) vi ca do han chl ciia 
Iifu phip niy dd la khang thl cin phai dirge bd sung 
thudng xuyfin, gia thinh cao va nguy co vgt chu tgo 
ra khang thl khing khing thf (Hwang, Foote 2005). 

Khi ning tgo dip img khang thfi khing lgi cic 
protein bin thin cd ve nhu bj hgn chfi bdi co chf 
dung ngp (tolerance) tl bao B, co chl logi bd ho§c 
lam giim dp nhgy ho$c thay ddi tinh die hifu ciia 
cic te bao B nr hoat hda (Hartley er a/.. 1991;Tiegs 
el al., 1993). Tuy nhien, sy dung nap tfi bio B la 
khdng hifu qui, udc tinh chi khoang 20% cac tl bao 
B tmdng thinh sdng lau la cd thfi ty hogt hda 
(Wardemann et al.. 2003). Vi sy dung nap ciia tfi bao 
B la rat it vi van cd nhiing lo hdng, vi vay khdng cd 
gi nggc nhien khi cac khing flifi khing lgi cic phin 
tli ban than cd thfi dupc tao ra bing vific tiem chiing. 
Khd khin chinh de tgo ra cic khang thl IgG hifu gii 
cao chdng lgi cic khang nguyfin ban than la phii 
vupt qua dupc sy dung na^ cua tl bio T. Cac co chl 
dung ngp nghiem n^t ciia tfi bao T trung tam vi 
ngogi bifin dim bao ring cac te bio B ty hogt hda 
khdng thfi nhgn dupc sy trg giup cua tl bio T vi do 

dd khdng the @ng sinh va sin xuit cac khin^ thfi ^ 
khang IgG cd hgi tifim tang. Vi viy, mpt chifin lirpc 
cho vifc kich thich IgG tu khang (antiself IgG) hifn 
nay la chi gay mien dich bing cac khing nguyen bin 
than dirge gin vdi cac epitop cua te bio T ho trg 
ngoai lai bing phucmg phap hda hgc hoac bing 
phinmg phip di tmyfin (Spohn, Bachmann, 2003). 
Mac dil cdng nghfi niy ddi khi cung cd thfi kich thich 
phan ting tgo khang thfi chdng lgi cic protein cua 
chinh ban thin, nhung difiu nay thudng ddi hdi cic 
lieu khang nguyen ldn ket hpp vdi cac ti chit mgnh. 
Ngoai ra, hifu gii ciia IgG khang lai khang nguyen 
bin than thudng rat thip vi giim nhanh chdng, die 
bift khi so sinh vdi cac 6ap img mien djch kich thich 
bdi cic vaccine chdng lai cac khing nguyen lg. 
Ngupc lai, cac khang nguyen ban than dupc bilu 
hifn tren VLP vln da cd tinh sinh mifin dich d cic 
lifiu thap vi khdng can cic ta chit bd trg mifin dich. 
Chackerian va ddng tic gia (2001) di chiing nunh 
ring khi mpt khing nguyfin bin than dugc kit hpp 
vdi VLP, nd s€ tgo ra hifu gii IgG cao gip 1000 iin 
so vdi khi khing nguyfin bin than niy chi dugc gin 
vdi mpt epitop ciia tl bio T hd trg ngogi lai. Hon 
nOa, bilu hifn trfin VLP lam mgt khing nguyfin bin 
than cd tinh sinh mien djch nhu mgt khing nguyfin la 
dupc trinh difn trong difiu kifn tucmg ty. Mire dg 
dap ling ciia IgG ty khang lifin quan chit chfi vdi mgt 
dg khing nguyen bin than dupc bilu hifn trfin bl 
mit VLP (Chackerian el al.. 2002; Jegerlehner el al.. 
2002). Nhiing ket qua nay di chi ra ring sy nhgn biet 
cua tfi bao B vdi cic thinh phin da cau tnic "giong 
nhu xa Ig" cd thfi iin at cic ca chl thdng thudng duy 
tri sy dung ngp ciia tfi bao B. 

Su bifiu hifn ciia cic khang nguyfin ban than trfin 
VLP dang dupc img dyng rit thanh cdng dl tin cfing 
cic phin tir lien quan den cic qui tiinh phat sinh 
bfnh ciia rat nhifiu loai bfnh man tinh, gim cd bfnh 
Alzheimer (AD - Alzheimer's disease), bfnh thip 
khdp va mpt sd logi ung thu. Rit nhilu trong sl cic 
vaccine nay dang cho thiy hifu qua lam sang tren 
cac md hinh ddng vat thi nghifm vi mdt vii logi hifn 
nay dan^ trong giai dogn thir nghifm lim sang. Di 
nhifin, bat cii vaccine nao kich thich cic phan ung 
tgo khing thfi khang lai protein ban than ciing sfi gay 
ra nhihig lo ling ve tinh an toin. Su tiim In cic anh 
hudng CO hgi ciia mpt vaccine kich thich sy tao 
khang thl ty sinh (autoantibodies) phin ldn ph^ 
thupc vao myc tieu tan cdng, va trong m l̂ s6 tnrdng 
hpp cd thfi dugc dy doin bing thu nghifm vdi cic 
khing thfi dcm ddng (Bachmann, Dyer, 2004). Sy 
phit trien cua mdt vaccine cho bfnh Alzheimer li 
mpt vi dy dac bifit difin hinh. Sy tich luy cac plaques 
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chira peptide amyloid-p (AP) ling kit (aggregated) la 
mdt diu hifu nhgn bifit ciia bfnh Alzheimer vi cac 
tic nhan tan cdng Ap li cac Iifu phap chira bfnh 
Alzheimer tiem ning. Vifc tifim chung Ap da lam 
giam cac plaques nay vi cii thifn sy suy giim nhin 
thuc d chupt thi nghifm bi bfinh Alzheimer (Janus el 
al., 2000; Morgan el al.. 2000). Sau dd, trong mpt 
thir nghifm lim sang pha EI, cac bfnh nhin bj 
Alzheimer tii nb^ cho den vira phii dupc tifim chung 
vdi peptide Ap toin phin kit hgp vdi mgt ta chit bd 
trg mien djch mgnh. M$c dii khdng phii tit ci bfnh 
nhin dfiu phin umg vdi sy tiem chiing, nhung nhihig 
bfnh nhan di tgo ra cic dip img mifin djch hifu gja 
cao ching lgi Ap ciing cho ty If suy gjam nhgn thirc 
(cognitive decline) thap hon so vdi nhdm ddi chiing 
(Hock el al., 2003). Khdng may, mdt ti If nhd 
(khoang 5%) bfnh nhan bj vifim mang nao 
(Meningoencephalitis) bj cho li do cac phin ling cua 
te bio T lifin quan ch$t chg vdi quy trinh tifim chung 
(NicoU et al.. 2003). Do dd, trong trudng hgp niy, 
m$t vaccine phdng Alzheimer hifu qua cd thfi phy 
thu$c vio vifc tgo ra cic khing the khang Ap hifu 
gii cao va on djnh ma khdng giy ra cic phin iing 
cua te bio T tgo khing thf ty khing gay vifim. Dfi 
khic phyc nhupc diem niy, vaccine dya vio VLP 
tin cdng mOt peptide ngin d diu N ciia Ap (khdng 
chiia epitop ciia tl bio T) cd the li mgt giai phip huu 
ich. M$c dit cic peptide ngin thudng cd ttnh sinh 
mien djch yeu, nhung cic kit qui nghifin ciiu gin 
dSy cho thiy hai vaccine VLP-Ap tin cdng epitop 
niy da. tgo ra dip iing khing thl IgG khing Ap vdi 
hifu gii cao (Chackerian ei al., 2006; Zamora et al., 
2006). Trfn mgt md hinh dgng v§t thi nghifm ngudi 
ta dS chiing minh dugc tic dyng cua cic khang thfi 
khing lgi peptide lim giim nh? bfnh (Zamora el ai, 
2006) vi khdng gay ra cic phin img khdng mong 
mudn cua tl bio T (Chackerian et al.. 2006). Do dd, 
tinh linh hogt cua hf thing bieu hifn VLP se cho 
phfip sy biln ddi cua cic vaccine de dip iing ca yeu 
ciu vl dd an toin vi hifu qui. 

VLP sir DUNG NHU" CAC NEN TANG KiCH 
THiCH DAP LTNG MI^N DJCH QUA TRUNG 
GIAN Tt BAO 

Mien d)ch bio vf dli vdi nhieu tic nhin giy 
bfnh vi cic khii u dupc cho li cin dfin cac tfi bao 
lympho T giy d§c. Nhu da mifiu ti d phin trudc 
trong bii bio niy, nhilu logi VLP cd cic d$c difim 
thu$n Igi cao cho vifc kich thich dip dng mgnh mfi 
ciia tl bio lympho T gfiy dgc. Cac djc difim nay 
bao gom: 

Uu tifin tan cdng cac te bio tua gai (DCs); 

Phan phdi hifiu qua dfn ci hai phan tii MHC I vi 
MHC II; 

Kha nang hoat hda tryc tilp sy thinh thuc cua tl 
bio tua gai. 

Do dd, cic VLP dang dugc iing dung nhu cic 
nfin ting dfi kich thich cic phan dng cua tfi bao 
lympho T dgc chdng lgi cic tic nhan gay bfinh va 
cic khing nguyen cd nguon goc td tl bio u. 

Vifc sil dung VLP nhu nen tang dfi kich thich 
cic phan iing ciia tfi bio lympho T dgc chong lai 
cac khing nguyfin khac loii d t̂ ra mpt loat nhihig 
thich thdc khic so vdi cic vaccine nhim vio vifc 
kich thich cic phin dng mien dich djch the. Khdng 
gidng cac epitop ciia tfi bao B, cic epitop ciia te bio 
T khdng cin dugc bgc Id trfin bl m$t hgt VLP hoac 
cd mit vdi mat dp cao. Do dd, vifc tgo ra cic VLP 
lai cho myc dich nay vln la mgt mpt thich thuc ldn. 
Cic VLP lai khdng nhiing cd thl dupc teo ra bing 
sy kit hgp hoic dung hgp cic epitop dtch vdi cic 
protein capsid chinh cua virus (nhu d3 dugc mifiu ta 
d phin tmdc) mi cdn cd thf bing vifc tgo ra sy 
dung hpp giî a cic khing nguyfin dich vdi cac 
protein la cic thinh phan ciu tnic thd yfiu cua cic 
VLP (vi thudng khdng cin thilt cho sy hinh thanh 
hat). Cic peptide ldn vi th^m chi cic protein toan 
phin cd thl dupc them vao cic protein cau true thd 
ylu ma khdng gay can trd sy lip rip capsid. Hudng 
din cic protein ldn cd thfi li hudng di dung trong 
cic trudng hpp mi cic epitop dich ciia tfi bio 
lympho T dpc cd lifin quan nhat van chua dupc xic 
djnh. Vi dy, Greestone el al., (1998) da tgo dupc 
mgt protein lai mang protein capsid thd yeu cita 
HPV li L2 vi mpt oncoprotein phi cau true E7 ma 
hda bdi HPV. Khi protein capsid chinh ciia HPV 
dugc dong bilu hifn bfin nhau, L2-E7 dugc chfin 
mgt cich hifu qua vio cic VLP vi vi E7 dugc chfin 
d phia trong VLP nfin domain dung hpp da khdng 
gay cin trd cho sy bam gin Ifin te bio. Cac VLP lai 
LI/L2-E7 tgo ra cic dap dng manh me ciia te bio 
lympho T ddc, bio vf chu$t khdi nguy hifim khi 
chiing bj cdng cudng dpc vdi mpt ddng tl bao u 
bilu hifn E7. Tucmg ty, Tegersedt vi ddng lac gia 
(2005) di dung hpp mpt domain 683 amino acid cd 
ngudn goc td khing nguyfin u HER-2/neu vdi 
MPyV VP2. Sy tiem chiing cac VLP Her2(l-
683)Py da bao vf chupt khdi su tan cdng ciia mpt 
ddng tl bao ung thy bilu md vii nhifim Her2 va 
chong Igi sy ting sinh qui muc cua cic tfi bio ung 
thu bieu md vii ban dja. 



Dfi hoat hda cac tfi bao T CDS*, cic tfi bao trinh 
difin khing nguyfin (APC) cung can phii cung cip 
cac tin hifu ddng kich thich phii hpp, cic tin hifiu 
nay chi dugc tao ra nhd sy trudng thinh ciia cic 
APC. Mgt sd loai VLP, nhu VLP HPV vi VLP PPV, 
cd thl tao ra nhung tin hifiu nay bing cich kich thich 
tryc tiep sy trudng thinh ve kieu hinh va chuc nang 
ciia cic tfi bio tua gat (Lenz et al., 2001, Rudolf et 
ai, 2001). Khi ning kich thich cic te bao tua gai 
dugc phin inh chinh xic d khi nang ciia cac 
vaccine VLP trong vifc kich thich cic phan dng 
ciia cic tfi bio lympho T ddc. Cac vaccine VLP 
HPV vi VLP PPV cd thl giy ra cic dap dng manh 
mS vi lau dii ciia tl bio lympho T dpc sau chi sau 
mgt iin tifim chiing va khdng can bd sung ta chat bd 
trg mien djch (Greenstone el ai, 1998; Sedlik el ai. 
1997). Thyc te, vifc khdng can phii bo sung ti chat 
cd </ nghTa rat ldn vi cic ta chat bl sung vio 
vaccine thudng lifin quan dfin cic phin iing phy gay 
vifim cd hgi ho$c cic phin img ty mien djch khdng 
mong mudn. Mpt difiu quan trgng ding dfi chii </ dd 
li khdng phai tit ca cic logi VLP diu cd khi nang 
dieu chinh mien djch bam sinh. Cic VLP HBcAg 
vi QP diu khdng hogt hda cic tl bao tua gai vi giy 
ra dip ling ylu cua tl bao lympho T dgc khi ving 
mJt \k chit bd trg. Tuy nhifin, tinh sinh mifin djch 
ciia nhilu VLP cd thfi dupc cii thifin bing vifc gin 
cic VLP vdi cac chit cd hogt tinh bfi trp (Kang el 
ai. 2003; Skountzou el al.. 2007). Vi dy, Stomi vi 
ding tic gii di lim ting ding kl khi nin^ giy ra 
cic dip dng cua te bao lympho T giy dpc bing vifc 
gin vio phia trong VLP cac dogn oligonucleotide 
CpG (Stomi el ai. 2004). M?c dii tren md hlnh chupt 
thyc nghifm ngudi ta thay sy tifim chung Iilu dcm cd 
thl bao vf vgt chu khdi tic nhin ung thu, nhung 
trong hau het cac tmdng hpp dfiu ddi hdi vifc tifim 
mien djch l|ip Igi de cd thfi tao dip ung mien djch tdi 
uu. Mpt van de ding chu y khi su dyng cic VLP de 
kich thich dip iing cua tfi bao lympho T dgc li cac 
khing thfi dugc tgo ra bdi sy tifim chiing ban diu cd 
thf hgn che tinh hifiu qui ciia nhihig Iin tifim chting 
tilp theo. Vdi cic vaccine te bao lympho T dgc dya 
vio HPV, gii thuyet cho ring cic khing thf die hifu 
vdi VLP gay can trd sy hip thu qua trung gian thy 
thl ho^c nhihig tucmg tic giua cac VLP vi cic tl bio 
tua gai din den sy tnrdng Ihanh cua tl bio tua gai 
(Da Silva et ai, 2001). Difiu nay nhin manh lo ling 
chung dd li cic khing thfi tdn tgi tu trudc cd thl han 
che vifc sd dyng cic VLP cd ngudn gdc tu cac virus 
lay nhiem d ngudi, nhu HPV hoic HBV. Cac 
phuong phap prime-boost regimens sd dyng cac 
VLP khic loai cd ngudn gdc tii cac vims khdng lay 
nhiem ngudi cd thfi li mgt giii phap cho vin de niy 
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(Da Silva el ai, 2003). Tuy nhien, cic khing thl tin 
tgi tu trudc khdng phai tudn anh hudng bat Igi cho 
vifc tifim chung bfi trp. Ding chu •^, cac VLP gin 
CpG hd trg mgt each hifu qua cic dip dng ciia tl 
bao lympho T dpc ngay ca khi cd mat cac khing the 
khang VLP (Schwartz et ai, 2005; Ruedl et ai. 
2005). Do dd, viec sd dyng cie VLP gin CpG cd thl 
logi bd yeu cau vfi sy can thifit phii kit hpp cic 
thanh phin khic loai. 

Mac dii cac VLP cd tifim nang ldn nhu cic 
vaccine tl bao lympho T ddc, nhung mf t vii nghifin 
cdu di so sanh tryc tiep hifu qua ciia cac vaccine tl 
bao lympho T doc dya trfin VLP vdi nhimg chiln 
lugc vaccine hifn dgi, nhu gan cic tl bio tua gai 
ngoii te bio (ex vivo), dung cic vims hoic vl khuin 
tai td hgp sdng ho$c tiem chung DNA. Rd ring cic 
VLP cd nhiing uu difim vfi ly thuyfit vi/hoSc thyc 
tien vupt trgi cic k^ thugt nay. Vi dy, cic vaccine tfi 
bao dya vio cic tfi bao tua gai kich thich (pulsed 
DCs) can nhieu lao dpng vi dit tiln, cic chung tii tl 
hpp in chda nhihig lo ling vfi tinh an toin vi vifc 
tifim chiing DNA chi cd hifu qua khi nd kit hgp vdi 
thanh phan khic. Tuy_ nhifin, cin thfim nhieu nghifin 
cim chi tilt mdi cd thfi tri ldi nhdng tranh cii ve tinh 
hifiu qua niy. 

BINH LUAN 

Cic VLP cd thl dupc xem nhu nhiing hf thing 
bifiu hifn cd thfi dugc sd dyng df tgo ra dap dng 
mien djch cd hifu lyc cao va phd rpng chdng lai 
nhifiu Iogi tic nhan gay bfnh khac nhau. Kich thudc, 
bin chit ty nhifin vi cau tnic tgp tmng vi l§p Igi ciia 
cic VLP li CO sd cho tinh sinh mifin djch bim sinh 
ciia chiing. Nhifiu logi VLP dang dupc dng dyng nhu 
cic nen ting vaccine; tuy nhifin vln cdn cd nhihig 
cin nhic vf ky thuat va thyc hinh xic djnh tinh dng 
dyng ciia nhimg loai VLP khic nhau, bao gdm 
nhihig dilm sau: 

1. Khd nang thich ung de bieu hi$n cac logi khang 
nguyen dich: Khi ning sip \kf cic khing nguyfin 
tren hoic trong cac VLP cd thfi khac nhau ding kl 
phy thupc vao loai VLP. Cai bien di truyln cic 
protein capsid cua virus dang dugc su dyng thanh 
cdng de tin cdng nhilu khing nguyfin peptide khic 
nhau va cung cd thfi lam ^am nhihig anh hudng len 
vifc lip ghep VLP. Sy kit hgp hda hgc cho phep 
m0t logt protein va cac phan tu dich khdng phii 
protein dupc gin vdi cic VLP nhung lgi phy thupc 
vio sy tucmg tie giiia cac phan di xic djnh trfin ci 
VLP va khing nguyfin dich. 
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2. Cdc dgc linh sinh miin dich dgc bi$l: Kha ning 
gay ra dip dng mien djch ciia tl bao B vi T lien quan 
den cic loai VLP khic nhau cd thl hi inh hudng bdi 
mOt sl cic nhin td d$c hifu vdi VLP. Nhihig nhin td 
niy cd thfi bao gom cic tuong tic dgc liif u giiia thy 
the va virus lim anh hudng den tucmg tic chde ning 
vdi cic te bio trinh difn khing nguyen. Vifc so sanh 
dli chilu ve khi ning tgo cic dip dng miln djch ciia 
cac VLP khic nhau cd thl hdu ich cho vifc hifu rd 
d$c tinh sinh miln djch cua VLP. 

3. Tinh phirc tgp trong san xudt vd hi^ suat: Vifc 
cic VLP cd the dugc sin xuat d mdc dp cao trong 
cic hf thing bilu hifn nhir yi khuin, nim men ho5c 
thyc v|t sfi li nhihig uu dilm ding kl vl mit sin 
xuit. Vifc gin cic trinh ty dich vio VLP bing kJ 
thugt di tmyen cd thl cd nhilu thugn Ipi hon vifc gin 
kit bing phuong phap hda bgc. 

4. Slf ben vOng vi moi trteang: Mic dii cic VLP 
nhln chung_ cd dp bin cao, nhimg vifc tgo ra cac logi 
VLP cd thfi ching lgi nhihig biln ddi vl nhift dp cd 
Ifi sfi tit hem trong nhihig dilu kifn noi nd khd duy 
tri dupc chu§i nguyfin td tuang tic ylu. 

5. Slf mien dich ton tgi iruac: Cic khing the ton tgi 
tu trudc khing lgi VLP cd thl inh hudng bit Ipi din 
tinh sinh mifin djch. Trong trudng hgp niy, su dyng 
cic VLP cd ngudn glc tu cic tic nhan khdng gay 
bfnh cho ngudi cd thl sfi thugn lgi hon. 

KfeT LUAN 

VLP thudng dugc sd dyng trong cic nghifin ciiru 
dfi xic djnh thinh phin protein cin Uiilt cho vifc lip 
rip vims vi li mdt cdng cy hOu ich cho vific phit 
trifin vaccine. VLP mang cac khing nguyfin bl m$t 
virus dugc bgc lg vdi m$t dg cao va trinh difn cac 
protein niy tdi tl bio cd thim quyln miln djch thuc 
diy mgnh mfi dip iing mien djch ciia cic te bao B vi 
tl bao C. Ngoii ra, do VLP thilu vgt Iifu di truyen 
nfin khdng cd khi ning ty sao chep vi lay nhifiin, 
chiing li sy thay thl an toin hon cho vaccinee tmyfn 
thong. Mgt logt cic VLP dupc t̂ o ra di cho kit qui 
thd nghifm hda h^n trfin md hlnh dgng vit thu 
nghifm, vi cd tiem ning rat ldn cho phit trifin cic 
vaccine phdng ching nhilu bfnh nguy hifim. D^e 
bift, do khi nine gin dupc nhifiu logi khing nguyfin 
khac nhau bao gom cic protein cd kich thudc ldn vi 
ca cac khing nguyen cd bin chit khdng phii protein 
khien VLP dang thu hiit dugc sy quan tim cua cic 
nhi khoa hgc vi cac cdng ty dirge phim tren toin thfi 
gidi nhim phit trifin vaccine thl hf mdi an toan hon. 

hifu qua hon. Hifn nay vaccine vifim gan B va 
vaccine ung thu cd tu cung ciia ngudi li 2 vaccine 
dupc phit trifin bing cdng nghfi VLP va da dugc 
FDA chimg nhin. Day dugc xem la kfit qui diy hua 
h^n ciia vaccine thfi he mdi. Ngoii ra VLP cdn dupc 
su dyng trong Iifu phap gen nhu mpt hf thdng vin 
chuyfin cic gen hojc chat trj Iifu den ca quan dich. 

Lid cam tm: Cong trinh dupc thuc hifn nha su ho 
trp hnh phi tu de tdi cdp Vi^n Cong nghe sinh hpc. 

TAI LIEU THAM KHAO 

Bachmann MP, Dyer MR (2004) Therapeutic vaccination 
for chronic diseases: a new class of drugs insight. Nat Rev 
DrugDiscov 3: ^l-iS. 

Bachmann MF, Lutz MB, Layton GT, Harris SJ, Fchr T, 
Rescigno M, Ricciardi-Castagnoli P (1996) Dendritic cells 
process exogenous viral proteins and virus-like particles 
for class 1 presentation to CDS* cytotoxic T lymphocytes. 
Eur J Immunol 26: 2595-2600. 

Bachmann MF, Rohrer UH, KOndig TM, BOrki K, 
Hen^rtner H, Zinkemagel RM (1993) The influence of 
antigen organization on B cell responsiveness. Science 
262: 1448-1451. 

Bachmaim MF, Zinkemagel RM (1997) Neutralizing 
antiviral B cell response. Annu Rev Immunol 15: 235-270. 

Billaud JN, Peterson D, Barr M, Chen A, Sallberg M, 
Garduno F, Goldstein P, McDowell W, Hughes J, Jones J, 
Milich D (2005) Combinatorial approach to hepadnavirus-
lile particle vaccine design. J Virol 79: 13656-13666. 

Bosio CM, Moore BD, Warfield KL, Ruthel G, 
Mohamadzadeh M, Aman MJ, Bavari S (2004) Ebola and 
Marbuige virus-like particles activate human myeloid 
dendritic cells. Virology 326: 280-287. 

Brunswick M, Finkelman FD, Highet PF, Inman JK, 
Dintzis HM, Mond JJ (1988) Picogram quantities-lg 
antibodies coupled to dextran induce B cell proliferation. J 
Immunol 140: 3364-3372. 

Buck CB, Pastrana DV, Lowy DR, Schiller JT (2004) 
EfBcient intracellular assembly of Papillomaviral vector. J 
Kfro/78: 751-757. 

B, Lenz P, Lowy DR, Schiller JT (2002) 
of autoantibody induction by conjugated 

p^iUomavims vims-like particles. J Immunol 169:6120-6126. 

Chackerian B, Lenz P, Lowy DR, Schiller JT (2006) Virus 
and virus-like particle-based immunogens for Alzheimer's 
disease induce antibody response against amyloid-p 
without concomitant T cell responses. Vaccine 24: 6321-
6331. 



Ddng van Quyln & Dinh Duy Khang 

Chackerian B, Lowy DR, Schiller JT (2001) Conjugation 
of a self-antigen to papillomavirus-like particles allows for 
efiicient induction of protective autoantibodies. J Clin 
Invest \m.4\5-42-i. 

Chang MH (1997) Uni^^ial hepatitis B vaccination in 
Taiwan and the incidence of hq)atocellular carcinoma in 
children. Taiwan Childhood Hepatoma Study Group. N 
EnglJMednS: 1855-1859. 

Da Silva DM, PasUana DV, Schiller JT, Kast WM (2001) 
Effect of preexisting neutralizing antibodies on the anti­
tumor immune response induced by chimeric human 
papillomavims virus-like particles vaccines. Virology 290: 
350-360. 

Da Silva DM. Schiller JT, Kast WM (2003) Heterologous 
boosting increases immunogenic ity of chimeric 
papillomavirus virus-like particle vaccines. Vaccine 21: 
3219-3227. 

Fehr T (2003) T cell -independent type 1 antibody 
response against B cell qiiiopes expressed repetitively on 
recombinant virus particles. Proc Nail Acad Sci USA 95: 
9477-9481. 

Fifis T, Gamvrellis A. Crimeen-lrwin B, Pietersz GA. Lt J, 
Monram PL, McKenzie IF. Plebanski M (2004) Size-
dependent immunogenicity: therapeutic and protective 
properties of nano-vaccines against tumors. J Immunol 
173'3148-3154. 

Greenstone HL, Nicland JD, de Visser KE, De Bniijn ML, 
Kimbauer R, Roden RB. Lowy DR. Kasi WM. Schiller JT 
(1998) Chimeric papillomavirus virus-like particles elicit 
antitumor immunity against the E7 oncoprotein in an 
HPV16nimor model. Proc Nail Acad Sci USA 95: 1800-
1805. 

Grgacic EV. Anderson DA (2006) Virus-like particles 
passport to immune recognition. Methods 40: 60-65. 

Harper DM. Franco EL. Wheeler CM. Moscicki AB, 
Romanowski B. Roteli-Manins CM, Jenkins D, Schuind 
A. Costa Clemens SA, Dubin G (2006) Sustained efficacy 
up to 4.5 years of a bivalent Ll vims-like particle vaccine 
against human Papillomavims types 16 and 18: follow-up 
from a randomized control trial. Lancet 367: 1247-1255. 

Harro CD, Pang YY. Roden RB. Hildesheim A, Wang Z. 
Reynolds MJ. Mast TC. Robinson R. Murphy BR, Karron 
RA. Dillner J. Schiller JT. Lowy DR (2001) Safety and 
immunogenicity trial in adult volunteers of a human 
Papillomavirus 16 Ll vims-like particle vaccine. J Natl 
Cancer Inst'ii: 284-292. 

Hartley SB. Crosbie J, Brink R. Kantor AB. Basten A, 
Goodnow CC (1991) Elimmaiion from peripheral 
lymphocytes recoenii^mg membrane-bound anllgens.' 
Nature 352:765-169. 

Hock C. Konieizko U. Slreffer JR. Tracy J. Signorell A, 
MQIIcr-Tillmanns B, Lemke U. Henke K. Moritz E, Garcia 

E, Wollmer MA, Umbricht D, de Quervain DJ, Hofinann 
M, Maddalena A, Papassotiropoulos A, Nitsch RM (2003) 
Antibodies against p-am^oid slow cognitive decline in 
Alzheimer's disease. Neuron 38: 547-554. 

Hofinann KJ, Cook JC, Joyce JG, Brown DR, Schultz LD, 
Geoi^e HA, Rosolowsky M, Fife KH. Jansen KU (1995) 
Sequence determination of human Papillomavirus 6a and 
assembly of virus-like particles in sacharomyces 
cerevisiae. Virology209: 506-518 

Hwang WY, Foote J (2005) Immunogenicity of engineered 
antibodies. Methods 36: 3-10. 

Janus C, Pearson J, McLaurin J, Mathews PM, Jiang Y, 
Schmidt SD, Chishti MA, Home P, Heslin D, French J, 
Mount HT, Nixon RA, Mercken M. Bergeron C, Fraser 
PE, St George-Hyslop P, Westaway D (2000) A p peptide 
immunization reduces behavioural impairment and plaques 
m a model of Alzheimer's disease Nature 408: 979-982. 

Jegerlehner A, Stomi T, Lipowsky G, Schmid M, Pumpens 
P, Bachmann MF (2002) Regulation of IgG antibody 
responses by epitope density and CD21-mediated 
costimulation. Eur J Immunol 32: 3305-3314. 

Jegerlehner A, Tissot A, Lechner F, Sebbel P. Erdmann I. 
Klindig T. BSchi T. Stomi T, Jennings G. Pumpens P, 
Renner WA, Bachmarm MF (2002) A molecular assembly 
system that renders antigens of choice highly repetitive for 
induction of protective B cell responses. Vaccine 20: 3104-
3112. 

Kang SM, Yao Q, Guo L. Compans RW (2003) Mucosal 
immunization with vims-like particles of mimian 
immunodeficiency virus conjugated with cholera loxin 
subunil B. J Virol 77:9823-9830. 

Karpenko Ll, Ivanisenko VA, Pika IA, Chikaev NA. 
Eroshkin AM, Veremeiko TA, liyichev AA (2005) 
Insertion of foreign epitopes in HBcAg: how to make the 
chimeric particle assemble. Amino Acids 18: 329-337. 

Kong 0, Richter L. Yang YF. Amtzen CJ, Mason HS, 
Thanavala Y (2001) Oral immunization with hepatitis B 
surface antigen expressed in transgenic plants. Proc Nail 
AcadSa USA 98: 11539-11544. 

Kratz PA, Bflttcher B. Nassal M (1999) Native display of 
complete foreign protein domains on the surface of 
hepatitis B virus capsids. Proc Natl Acad Sci USA 96: 
1915-1920. 

Lenz P. Day PM, Pang YY. Frye SA, Jensen PN, Lowy 
DR, Schiller JT. (200'l) Papillomavirus-like particles 
induce acute activation of dendritic cells. J Immunol 166: 
5346-55. 

Li Q, Cao C, Chackerian B, Schiller J, Gordon M. Ugen KE, 
Morgan D (2004) Overcoming antigen masking of anti-
amyloidbeta antibodies reveals breaking of B cell tolerance 
by viras-like panicles in amyloidbeta immunized amyloid 
precursor protein transgenic mice. BMC Neurosci 5:21. 

file:///m.4/5-42-i


Tgp chi Cong ngh? Sinh hpc 9(2): 133-145, 2011 

Mao C, Koutsky LA, Ault KA, Wheeler CM. Brown DR, 
Wiley DJ, Alvarez FB, Bautista OM, Jansen KU, Barr E. 
(2006) EfGcacy of human papillomavims-16 vaccine to 
prevent cervical intraepithelial neoplasia: a randomized 
controlled trial. Obstet Gynecol 107:18-27. 

Mason HS. Ball JM, Shi JJ, Jiang X, Estes MK, Amtzen 
CJ (1996) Expression of Norwalk virus capsid protein in 
transgenic tobacco and potato and its oral immunogenicity 
in mice. Proc Natl Acad Sci USA 93: 5335-5340. 

Maurer P, Jennings GT, Willers J, Rohner F, Lindman Y, 
Roubicek K, Renner WA, MQller P. Bachmann MF (2005) 
A therapeutic vaccine for nicotine dependence: preclinical 
efBcacy, and Phase I safety and immunogenicity. Eur j 
Immunol 35: 2031-2040. 

Milich DR (1997) Role of B cells in antigen preparation of 
the hepatitis B core. Proc Natl Acad Sci USA 94: 14648-
14653. 

Morgan D, Diamond DM, Gottschall PE, Ugen KE, 
Dickey C, Hardy J. Duff K, Jantzen P, DiCarlo G, Wilcock 
D, Connor K, Hatcher J, Hope C, Gordon M, Arendash 
GW (2000) A p peptide vaccination prevents memory loss 
in an animal model of Alzheimer's disease. Nature 408: 
982-985. 

Moron G, Dadaglio G, Leclerc C (2004) New tools for 
antigen delivery to the MHC class I pathway. Trends 
Immunol25: 92-97. 

Mordn G, Rueda P, Casal I, Leclerc C (2002) 
CD8a-CDl lb* dendritic cells present exogenous vims-like 
particles to CD* T cells and subsequently express CD8a 
and CD205 molecules. J Exp Med 195: 1233-1245. 

Nardelh-Haefliger D, Roden RB. Benyacoub J, Sahli R, 
Kiaehenbuhl JP. Schiller JT, Lachat P. Potts A, De Orandi 
P (1997) Human Papillomavirus type 16 vims-like 
particles expressed in attenuated Salmonella typhimurium 
elecit mucosal and systemic neutralizing antibodies in 
mice. Infect Immun 65: 3328-3336. 

Neirynck S. Deroo T, Saelens X. Vanlandschoot P, Jou 
WM, Fiers W (1999) A universal influenza A vaccine 
based on the extracellular domain of the M2 protein. Nat 
AferfS: 1157-1163. 

Nicoll JA, Wilkinson D, Holmes C. Steart P, Maikfaam H, 
Weller RO (2003) Neuropathology of human Alzheimer 
disease af̂ er immunization with amyloid-p peptide: a case 
report. Nat Med9: 448-452. 

Pattenden LK, Middelberg APJ, Niebert M. Lipin Dl 
(2005) Toward the Preparative and Large Scale Precision 
Manufacture of Virus-Like Particles. Trends Bioiechnol 
23: 523-529. 

Peabody DS (2003) A viral platform for chemical 
modification and multivalent display. / 
Nanolyioleclmology 1:5. 

Pushko P, Tunq>ey TM, Bu F, Knell J, Robinson R, Smith 
G (2005) Influenza virus-like particles comprised of the 
HA, NA, and Ml proteins of H9N2 influenza vims induce 
protective immune responses in BALB/c mice. Vaccine 
23: 5751-5759. 

Raja KS, Wang Q, Gonzalez MJ, Manchester M, Johnson 
JE, Firm MG (2003) Hybrid viras-polymer matenals 1. 
Synthesis and properties of PEG-decorated cowpea mosaic 
vims. Biomacromolecules 4:472-476. 

Rock KL (1996) MHC class 1 molecules monitor the 
outside world. Immunol Today 17: 131-137. 

ROhn TA, Jennings GT, Hernandez M, Grest P, Beck M, 
Zou Y, Kopf M, Bachmann MF (2006) Vaccination 
against IL-17 suppresses autoimmune arthritis and 
encephalomyelitis. Eur J Immunol 36(11): 2857-2867. 

Roldio A, Mellado MC, Castilho LR, Carrondo MJ. Alves 
PM (2010) Vims-like particles in vaccine development. 
Expert Rev Vaccines 9i\0):\U9-ni6. 

Rudolf MP, Fausch SC, Da Silva DM, Kast WM (2001) 
Human dendritic cells are activated by chimeric human , 
papillomavirus type-16 virus-like panicles and induce 
epipote-speciftc human T cell response in viuo. J Immunol 
166:5917-5924. 

Ruedl C, Schwarz K, Jegeriehner A, Stomi T, Manolova 
V, Bachmaim MF (2005) Vims-like particles as carriers 
for T-cell epitopes: limited inhibition of T-cell priming by 
carrier-specific antibodies. J Virol 79: 717-724. 

Schenk D, Barbour R, Dunn W. Gordon G, Grajeda H. 
Guido T, Hu K. Huang J, Johnson-Wood K, Khan K, 
Kholodeoko D, Lee M, Liao Z, Lieberburg [, Motter R, 
Mutter L, Soriano F, Shopp G, Vasquez N, Vandevert C, 
Walker S, Wogulis M, Yednock T, Games D, Seubert P 
(1999) Immunization with amyloid- p attenuates 
Alzheimer-disease-like pathology in the PDAPP mouse. 
Afflmre 400: 173-177. 

Schddel F, Wirtz R, Peterson D, Hughes J, Warren R, 
SadoffJ, Milich D (1994) Immunity to malaria elicited by 
hybrid hepatitis B virus core particles carrying 
circumsporozoite protein epitopes. J Exp Med 180: 1037-
1046. 

Schwaiz K, Meijerink E, Speiser DE, Tissot AC> Cielens I, 
Renhof R, Dishlers A, Pumpens P, Bachmann MF (2005) 
Efficient homologous prime-boost strategies for T cell 
vaccination based on vims-like particles. Eur J Immunol 
35:816-821. 

Sedlik C, Saron M, Sarraseca J, Casal I, Leclerc C (1997) 
Recombinant parvovirus-like particles as an antigen 
carrier a novel nonrepticative exogenous antigen to elicit 
protective antiviral cytotoxic T cells. Proc Natl Acad Sci 
USA 94:7503-7508. 

Skountzou 1, Quan FS, Gangadhara S, Ye L, Vzorov A, 
Selvaraj P, Jacob J, Compans RW, Kang SM (2007) 



Dfing Van Q u ^ & Dinh Duy Khinj 

Incorporation of glycos^phosphatidjiinositol-anchored 
granulocyte-macrophage colony-stimulating factor or 
CE>40 ligand enhances irmnunogenici^ of chimeric simian 
immunodeficiency vims-like particles. J Virol 81: 1083-
1094. 

Spohn C. Bachmaim MF (2003) Therapeutic vaccination 
to block receptor-ligand interacdons. Expert Opin Biol 
Ther 3:469-476. 

Stockwin LH. Holmes S (2003) Antibodies as therapeutic 
agents, vive le renainnance. Expert Opin Biol Ther 3: 
1133-1152. 

Stomi T. Ruedl C, Schwarz K, Schwendener RA, Renner 
WA, Bachmann MF (2004) Nonmethyiated CG motife 
packaged into virus-like particles induce protective 
cytotoxic T cell responses in the absence of systemic side 
tfTeas. J Immunol 172:1777-1785. 

Tacket CO. Mason HS, Losonsky G, Clements JD, Levine 
MM, Amtzen CJ (1998) immunogenicity in humans of a 
recombinant bacterial antigen delivered in a transgenic 
potato. Nat Med A: 607-609. 

Tegerstedl KLindencrona J, Curcio C. Andreasson K, 
Tullus C, Fomi G, Dalianis T. Kiessling R. and Ramqvist 
T (2005) A single vaccination with polyomavirus 
VPlA^2Her2 vims-like particles prevent outgrowth of 
HBR-2/ncu-cxpressing tumors. Cancer Res 65: 5953-5957. 

Thyagarajan R, Arankumar N, Song W (2003) Polyvalent 
antigens stabilize B cell antigen receptor surface signaling 
microdomains. .//mmuno/170: 6099-6106. 

Ticgs SL. Russell DM, Nemazee D (1993) Receptor 

editing in self-reactive bone marrow B cells. J Exp Mu 
177: 1009-1020. 

Tsunetsugu-Yolaita Y, Morikawa Y, Isogai M, Kawana-
Tachikawa A, Odawara T, Nakamura T, Grassi F, Autrar 
B, Iwamoto A (2003) Yeast-derived human 
immunodeficiency virus type I p55(gag) vims-like 
particles activated dendrictic cells (DCs) and induce 
perforin expression in Gag-specific CD8(+) T cells by 
crosspresentationofDCs.yWm/77:10250-10259. 

Wang Q, Lin T, Johnson JE, Finn MG (2002) Natural 
supramolecular building bl(x:ks. Cysteine-added mutants 
of cowpea mosaic virus. Chem Biol 9: 813-819. 

Wardemaim H, Yurasov S, Schaefer A, Young JW, Meffrc 
E, Nussenzweig MC (2003) Predominant autoantibody 
production by early human B cell precursors. Science 301: 
1374-1377. 

Wsrzecha H, Mason HS, Lane C, Tryggvesson A, Rybicki 
E, Williamson AL, Clements JD, Rose RC (2003) Oral 
immunogenicity of human papillomavinis-like particles 
expressed in poUto. J Virol 77: 8702-8711. 

Zamora E, Handisurya A, Shafii-Keramat S, Borchelt D, 
Rudow G, Conant K, Cox C, Troncoso JC, Kimbauer R 
(2006) P^illomavirus-like particles are an effective 
platform for amyloid-P immunization in rabbits and 
transgenic mice. J Immunol 177:2662-2670. 

Zhang LF, Zhou J, Chen S. Cai LL, Bao QY, Zheng FY, 
Lu JQ, Padmanabha J, Hengst K, Malcolm K, Frazer IH 
(2000) HPV6b virus like particles are potent immunogens 
without adjuvant in man. VaccinelS: 1051-1058. 

P R O D U C T I O N OF VIRUS-LIKE P A R T I C L E S (VLP): A P O T E N T I A L A P P R O A C H FOR 
D E V E L O P M E N T O F N E W G E N E R A T I O N V A C C I N E S 
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Vims-like particles (VLP) have gained increasing interest by scientists woridwide for their use as vaccines 
due to their unique particulate stmcUire which is capable of eliciting the immune system. VLP were made of 
viral stmctural proteins and can be considered as dense and repetitive arrays of one or more protein subunits 
that, when overexpressed in a recombinant expression system such as yeast, mammaUan cells, plant cells and 
baculovirus/insea cells spontaneously self-assemble into particles which are stmcturally similar to infectious 
viruses. Using genetic engineering it is possible to incoporate foreign antigens into VLP stmcture to generate 
chunenc panicles diat display heterologous epitopes on VLP. hi addition, VLP also can be used as platform to 
attach large 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 has been proved W be a potential approach being investigated in numerous laboratories and in leading 
pharmaceuncal companies around the world in order to develop new generation vacdne(s) replacing traditional 
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vaccine stragtegies. Currently, VLP-based hepatitis B virus and VLP-based human papillomavims are the first 
two VLP-based vaccines Uiat have been licensed commercially and approved by US Food and Dmg 
Administration. In this review, we discuss the developmmt of VIJ* technology, the immunogenicity of VLP 
and its application in development of new generation v 
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