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Linh vire k§ thuit dwoc dé cip

Sang ché thudc linh vuc vacxin, cy thé 1a vacxin ngira Norovirut. Ngoai ra, sang
ché dé cap dén ché phdm vacxin, phuong phap bao ché ché phidm vacxin va cac
phuong phdp tao ra va danh gia ddp tmg mién dich bao vé khang lai Norovirut &
nguoi.

Tinh trang ky thuit ciia sang ché

Norovirut 13 Calicivirut & ngudi, khong thé nudi cdy duoc va xuét hién nhu 14
nguyén nhan chinh duy nhit giy ra bénh dich & da day-rudt khong do vi khudn (Glass
et al., 2000; Hardy et al., 1999). Y nghia 14m sang ctia Norovirut da khong dugc danh
gid ding murc trude khi phat trién duoc phuong phap thir nghiém chin doan phan tir do
nhay cao. Vi€c nhin dong vo tinh dugc hé gen virut Norwalk (Norwalk virus - NV)
nhém gen I nguyén mau va san xudt duoc cac hat gia virut (virus-like particles - VLP)
tir hé biéu hién Baculovirut tai td hop da cho phép phat trién cc th nghi€m phat hién

nhiém Norovirut trén dién rong (Jiang et al. 1990; 1992).

Norovirut la virut mang ARN s¢i don duong, chia hé¢ gen ARN khong phan
doan. H¢ gen virut ma hoa ba khung doc md, trong d6 hai khung doc sau déac trung cho
viéc san xudt 1an luot protein capsit chinh va protein cu tric phu (Glass et al. 2000).
Khi duge biéu hién & cac mitc cao trong hé biéu hién nhan chuén, protein capsit cla
NV, va mot sd Norovirut khéac, ty lap rdp thanh VLP ¢6 cdu trac twong tu virion
Norovirut tu nhién. Nhin duéi kinh hién vi dién tu truyén, VLP khong khéc v& hinh

thai hoc véi virion gy nhiém duoc phén lap tir cac mau phan nguoi.

Pap tng mién dich v6i Norovirut rat phirc tap, va twong quan bao vé van dang
duge 1am sang t6. Cac nghién ciru trén tinh nguyén vién duogc tién hanh véi virut ty
nhién chimg t6 ring dap tmg mién dich ghi nh c6 ngudn gde tir niém mac da tao ra
tac dung bao vé chdng lai sy ldy nhidm trong thoi gian ngén va cho thdy ring c6 thé
tao ra tdc dung bao vé b?mg vacxin (Lindesmith et al. 2003; Parrino et al. 1977; Wyatt
etal., 1974).

Mic du khong thé nudi cay duge Norovirut in vitro, nhung do tinh san c6 cua

VLP va kha ning tao ra chiing v6i lugng 16n, nén da c6 thanh cong dang ké trong viéc
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x4c dinh hinh théai hoc khang nguyén va cdu tric ctia Norovirut capsit. VLP bao toan
tinh x4c thuc cua protein capsit virut trong khi thiéu vat liéu di truyén gy nhidm. Do
d6, VLP bt chude su tuong tac chirc ndng cia virut vdi cac thy thé té bao, béi vay tao
ra d4p Gtng mién dich v4t chu thich déng trong khi khong ¢ kha ning tai sinh hodc gay
nhiém. Cling v6i NIH, Baylor College of Medicine da nghién ctru d4p tng mién dich
thé dich, niém mac va té bao dbi véi NV VLP & nguoi tinh nguyén trong thtr nghi€ém
1am sang Pha 1 véi sy tai tro tir cac nguén nghién ctu hoc thuat. VLP dugc dung qua
duong miéng 14 an toan va tao duoc mién dich & ngudi trudng thanh khée manh (Ball
et al. 1999; Tacket et al. 2003). Nhung cin c6 lidu phirc v6i lugng VLP tuong ddi cao
dé quan sat dap tmg mién dich. O cac trung tdm hoc thuat khac, cac thir nghiém tién
lam sang trén mod hinh dong vat da ching té 1a ddp tng mién dich véi VLP duogc cai
thién khi dugc dung trong mili véi cc ta dugc ngoai doc t6 vi khuan (Guerrero et al.
2001; Nicollier-Jamot et al. 2004; Periwal et al. 2003; Souza et al. (2007) Vacxin, Vol.
25(50):8448-59). Tuy nhién, mién dich bao vé khéang lai Norovirut & ngudi van con 1a
mo hd bdi vi cac chi bao dap ing mién dich bao vé & ngudi van chua duge xac dinh

mot cach rd rang (Herbst-Kralovetz et al. (2010) Expert Rev. Vaccines 9(3), 299-307).
Ban chit ky thuit ciia sang ché

Sang ché mot phin dua trén khém pha ra ring, mot lidu duy nhét vacxin
Norovirut tao ra dap ing mién dich manh, nhanh bao vé khang lai Norovirut & nguoi
khi duge dung ngoai dudng tiéu héa. Do d6, sang ché d& xudt phuong phép tao tinh
mién dich bdo vé khang lai Norovirut & ngudi, phwong phap niy bao gdm viéc cho
ngudi dung ngoai dudng tiéu héa khong nhiéu hon mét lidu duy nhit ché phim vacxin,
ché phdm nay bao gdm VLP Norovirut nhém gen I va/hodc nhom gen II, trong d6 ché
phdm nay 1am ting it nhét 3 14n hidu gia khang thé huyét thanh dic hiéu v6i Norovirut
so v6i hiéu gia & ngudi d6 trude khi ding ché phdm. Theo mot sé phwong 4n, viée
tang hiéu gia khang thé dic hiéu voi Norovirut duge tao ra trong pham vi 7 ngay dung
mdt liéu duy nhét ché phdm. Theo mot s phuong an, ché phdm vacxin dugc dung cho
nguoi voéi dudong dung trong tinh mach, dudi da, trong da, hodc trong co. Theo mdt

phuong 4n, ché phdm vacxin dwoc dung cho ngudi bing dudng ding trong co.

Ché pham vacxin mot lidu duy nhét c¢6 thé bao gdm lidu VLP Norovirut nhom

gen I ndm trong khoang tir 5pg dén 150pg, VLP Norovirut nhém gen II, hodc ca hai.
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Trong cac phuong 4n trong d6 ché phdm vacxin mot lidu duy nhit bao gdm ca VLP
Norovirut nhém gen I va nhém gen II, liéu cia mdi VLP c6 thé 1a gidng hoac khac
nhau. Theo mot phwong 4n, ché phdm bao gdm VLP Norovirut nhém gen [ v6i lugng
khong 16n hon 50pg. Theo mot phuong 4n khac, ché phim bao gdm VLP Norovirut
nhém gen I v6i lugng khong 16n hon 25ug. Theo mdt phuong 4n khéc nita, ché phdm
bao gdm VLP Norovirut nhém gen II véi lugng khong 16n hon 150pg. Theo mot
phuong 4n con khac nita, ché phim bao gdm VLP Norovirut nhém gen II vé6i lwong

khong 16n hon 50pg. VLP Norovirut ¢6 thé 13 VLP don gi4 hodc VLP da gia.

Theo mét s khia canh ciia sang ché, VLP Norovirut nhém gen I trong ché phim
vacxin bao gdm protein capsit ¢c6 ngudn gbc tir chung virut nhém gen I. Theo mét
phuong 4n, VLP Norovirut nhém gen I bao gém protein capsit tir nhém gen I, kiéu gen
1 Norovirut. Theo mot phuong an khac, VLP Norovirut nhém gen I bao gdm protein
capsit tlr virut Norwalk. Theo mdt khia canh khéc ctia sang ché, VLP Norovirut nhém
gen II trong ché phdm vacxin bao gdm protein capsit ¢6 ngudn gdc tir ching virut
nhoém gen II. Theo mdt s& phwong 4n, VLP Norovirut nhém gen II bao gdm protein
capsit tir Norovirut nhém gen II, kiéu gen 4. Theo mét s phwong 4n, VLP Norovirut
nhém gen IT 14 VLP dugc sinh ra tir biéu hién cta trinh ty lién tng & Norovirut nhém
gen II. Theo mdt phuong an cu thé, VLP Norovirut nhém gen II bao gdm protein trinh

tu capsit SEQ ID NO: 1.

Theo mét s6 phwong 4n, ché phdm vacxin con bao gdm it nhit mét ta dugc. Tht
hon, néu ta dugc khong phai 1a t4 dugc ngoai doc t6 vi khuan. Theo m(f)t'phuong an, ta
dugc 1a chat ddi khang thu thé giéng toll, nhw 1& monophosphoryl lipit A (MPL),
flagelin, hodc CpG. Theo mdt phuwong an khéc, td dugce 1a nhdm hydroxit (vi dy, pheén).
Theo mot s& phuong 4n, ché phim vacxin bao gdm hai ta duge, nhu 13 MPL va nhom
hydroxit. Theo mét s phuong 4n, ché pham vacxin c6 thé con bao gdm chit dém, nhu
12 L-histidin, imidazol, axit suxinic, tris, va axit xitric. Ché phém vacxin c6 thé duoc
bao ché & dang bot khd hoic & dang 1ong. Theo mdt phwong an, ché phdm vacxin duge

bao ché ¢ dang léng (vi dy, ché pham chira nudc).
MG ta van tat cac hinh vé

FIG.1. Cac két qua cia cac thir nghiém pan-ELISA dugc tién hanh bang c4ch do
cac mirc huyét thanh IgG, IgA, va IgM két hop tir ngudi tinh nguyén dugc giy mién
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dich trong co véi gid duge (nudc muéi) hodc ché phém vacxin chia 5, 15, 50, hoac
150ug mdi nhém gen trong s6 cac Norovirut nhém gen I.1 VLP va nhém gen I1.4 VLP
Norovirut. Hidu gia trung binh nhén d6i v6i cac khang thé khang GI.1 (A) va khang
GIL4 (B) dugc thé hién d6i véi mdi mirc phan lidu trong sb cac muc & ngdy 7 va ngay
21 sau khi tao mién dich th&t nhit va ngdy 7 va 28 ngay sau khi tao mién dich th{ hai.

Ngudi tinh nguyén tiép nhan viéc gdy mién dich vao cac ngay nghién ctru 0 va 28.

FIG.2. Céc két qua clia c4c thir nghiém pan-ELISA duoc tién hanh biang cach do
cac muc huyét thanh IgG, IgA, va IgM két hop tr ngudi tinh nguyén duoc gay mién
dich trong co v6i gia duge (nuéc mubi) hodc ché phdm vacxin chira 5, 15, 50, hodc
150ug mdi nhém gen trong s6 cac Norovirut nhém gen I.1 VLP va nhém gen I1.4 VLP
Norovirut. S 1an ting hiéu gia trung binh nhin khang dbi véi cac khang thé khang
GI.1 (A) va khang GIL4 (B) dugc thé hién d6i v6i mbi mirc phan liéu trong sb céc
mirc & ngay 7 va ngay 21 sau khi tao mién dich tht nhit va ngay 7 va 28 ngay sau khi
tao mién dich thtr hai. Nguoi tinh nguyén tiép nhan viéc gy mién dich vao cac ngay

nghién cru 0 va 28.

FIG.3. Cac két qua clia cac thir nghiém pan-ELISA duoc tién hanh bing cach do
cac muc huyét thanh IgG, IgA, va IgM két hop tir ngudi tinh nguyén duogc gy mién
dich trong co véi gid duge (nudce muéi) hodc ché phém vacxin chta 5, 15, 50, hodc
150pg mdi nhém gen trong s6 cac Norovirut nhém gen 1.1 VLP va nhom gen I1.4 VLP
Norovirut. Ty 1¢ phan tram dap Gmg huyét thanh (nghia 1a ting 4 1an hiéu gia khang thé
so v6i hidu gia trude khi duge tao mién dich) ddi véi cac khang thé khang GI.1 (A) va
khang GIL.4 (B) dugc thé hién d6i voi mdi mirc phan lidu trong sb cac muc & ngay 7
va ngay 21 sau khi tao mién dich thtr nhét va ngay 7 va 28 ngay sau khi tao mién dich
th hai. Nguoi tinh nguyén tiép nhan viéc gy mién dich vao cic ngay nghién ciru 0 va
28. |

FIG.4. Cac két qua cia cac thir nghiém ELISA dugc tién hanh bang cach do huyét
thanh IgA tir ngudi tinh nguyén dugc gdy mién dich trong co véi gia duoce (nude mudi)
hodc ché phdm vacxin chtra mdi loai trong s6 VLP Norovirut nhém gen .1 va VLP
Norovirut nhom gen 1.4 véi lugng 5, 15, hodc 50pg. Hi€u gia trung binh nhin dbi voi
cac khang thé khang GIL1 (A) va khang GIL4 (B) duoc thé hién dbi véi mbi mirc phan

lidu trong s cac murc & ngdy 7 va ngay 21 sau khi tao mién dich thir nhit va ngay 7 va
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28 ngdy sau khi tao mién dich thit hai. Nguoi tinh nguyén tiép nhén viéc gy mién dich

vao céac ngay nghién ctru 0 va 28.

FIG.5. Céc két qua cta cac thir nghiém ELISA dugc tién hanh bing cach do
huyét thanh IgA tir nguoi tinh nguyén dugc gdy mién dich trong co v6i gid dugce (nudce
mudi) hogic ché pham vacxin chira mdi loai trong s6 VLP Norovirut nhém gen [.1 va
VLP Norovirut nhém gen I1.4 v6i lugng 5, 15, hodc 50pg. S 14n tang hidu gia trung
binh nhan khang ddi véi cac khang thé khang GI.1 (A) va khang GIL4 (B) duoc thé
hién d6i v6i mdi murc phan liu trong sb cac mirc & ngdy 7 va ngdy 21 sau khi tao mién
dich thtr nhét va ngay 7 va 28 ngay sau khi tao mién dich thir hai. Ngudi tinh nguyén

tiep nhan viéc gay mién dich vao céc ngay nghién ciru 0 va 28.

FIG.6. Cac két qua cua cac thir nghiém ELISA duogc tién hanh bing cach do
huyét thanh IgA tir ngudi tinh nguyén duge gay mién dich trong co vdi gia dugce (nude
mubi) hoic ché phdm vacxin chira mdi loai trong s6 VLP Norovirut nhém gen 1.1 va
VLP Norovirut nhém gen I1.4 véi lugng 5, 15, hodc 50pg. Ty 1é phin trim d4p Gng
huyét thanh (nghia 14 ting 4 1in hiéu gia khang thé so v¢i hiéu gié trude khi dugc tao
mién dich) ddi véi cac khang thé khang GI.1 (A) va khang GIL4 (B) duoc thé hién dbi
v6i mdi mirc phan liéu trong sb cdc murc & ngdy 7 va ngdy 21 sau khi tao mién dich tht
nhit va ngdy 7 va 28 ngay sau khi tao mién dich thir hai. Nguoi tinh nguyén tiép nhan
viéc gdy mién dich vao cac ngay nghién ctru 0 va 28.

FIG.7. Céc két qua ciia cac thir nghiém ELISA duoc tién hanh bing cach do huyét
thanh IgG tir nguoi tinh nguyén duoc gdy mién dich trong co véi gia duoc (nude mudi)
hodc ché phim vacxin chira mdi loai trong s VLP Norovirut nhém gen .1 va VLP
Norovirut nhém gen I1.4 v6i lugng 5, 15, hodc 50pg. Hidu gia trung binh nhan di voi
cac khang thé khang GI.1 (A) va khang GIL.4 (B) duoc thé hién d6i voi mbi murc phan
liéu trong s6 cac mirc & ngay 7 va ngay 21 sau khi tao mién dich thtr nhét va ngay 7 va
28 ngay sau khi tao mién dich thir hai. Nguoi tinh nguyén tiép nhan viéc gy mién dich
vao cac ngay nghién cru 0 va 28.

FIG.8. Cac két qua cia cac thr nghiém ELISA dugc tién hanh bing cach do
huyét thanh IgG tir ngudi tinh nguyén duoc gdy mién dich trong co véi gia dugc (nude
mudi) hodc ché phdm vacxin chira mbi loai trong sé VLP Norovirut nhém gen 1.1 va

VLP Norovirut nhém gen 1.4 v6i lugng 5, 15, hodc 50pg. S6 1an tang hiéu gia trung
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binh nhan khéng ddi véi cac khang thé khang GIL.1 (A) va khang GIL4 (B) dugc thé
hién d6i véi mbi murc phan lidu trong sb cac mic & ngay 7 va ngay 21 sau khi tao mién
dich thir nhit va ngay 7 va 28 ngay sau khi tao mién dich thi hai. Nguoi tinh nguyén

tiep nhan viéc gy mién dich vao cac ngdy nghién ciru 0 va 28.

FIG.9. Cac két qua cia cac thtr nghiém ELISA dugc tién hanh Bﬁng cach do
huyét thanh IgG tir ngudi tinh nguyén dugc gy mién dich trong co véi gia duoc (nuée
mubi) hodc ché phdm vacxin chira mdi loai trong sé VLP Norovirut nhém gen 1.1 va
VLP Norovirut nhém gen 1.4 véi luong 5, 15, hodc 50pg. Ty 1é phan trim dap tUng
huyét thanh (nghia 14 ting 4 1in hiéu gia khang thé so vé6i hidu gia trude khi duoc tao
mién dich) d6i v6i cac khang thé khang GL.1 (A) va khang GIL4 (B) dugc thé hién dbi
v6i mdi mirc phén liéu trong s6 cac mirc & ngay 7 va ngdy 21 sau khi tao mién dich tht
nhét va ngay 7 va 28 ngay sau khi tao mién dich thit hai. Ngudi tinh nguyén tiép nhan

viéc gy mién dich vao cac ngay nghién ciru 0 va 28.

FIG.10. Céc két qua cua cac thir nghiém pan-ELISA duoc tién hanh bang cach do
cac muc huyét thanh IgG, IgA, va IgM két hop tir nguoi tinh nguyén duoc gy mién
dich v6i hodc 1a vacxin Norovirut don gid ding trong miii nhu dugc md ta trong El
Kamary et al. (2010) J Gay nhiém Dis, Vol. 202(11): 1649-1658 (LV01-103 céc
nhom) hodc Norovirut dung trong co, nhi gia vacxin nhu dugc mé ta trong Vi du 1
(LV03-104 c4c nhém) & céc thoi diém chi ra. Nguoi tinh nguyén nhén hoic 1a gia
dugc hoic hai liéu ding ché phim vacxin dung trong co hoic trong miii. Vacxin
Norovirut nhi gia, dung trong co chita Spg mdi nhém gen trong sé cac Norovirut nhém
gen .1 VLP va nhom gen 1.4 VLP Norovirut. Vacxin don gia dung trong miii chira
Norovirut nhém gen 1.1 v6i lugng 100pg. Nguoi tinh nguyén nhin vacxin hodc gia
dugc dung trong miii dugc thir nghiém véi Norovirut séng sau khi tao min dich thir
hai.

FIG.11. Phan tich FACS ctia té bao don nhan mau ngoai vi thu dugc tir nguoi
tinh nguyén vao céc ngay 0 trudc khi tao mién dich véi hodc 1a lidu 5pg ctia Norovirut
dung trong co, vacxin (A) nhi gid hodc gia dugc (B) va ngay tht 7 sau khi tao mién
dich. CD19+ PBMC dugc tao dich mang nhiy lam bang chimg cua biéu hién cua alpha
4/beta’ dinh cu thu thé va thy thé CCR10 héa dong.
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M5 ta chi tiét sang ché

Sang ché d& cap dén phuong phap tao tinh mién dich bao vé dén sy nhidm
Norovirut & ddi twgng. Cu thé, sang ché dé xudt phuong phép tao tinh mién dich bao
vé khéang lai Norovirut & ngudi bang cach ding ngoai dudng tiéu hoa cho ngudi khong
nhidu hon mot lidu duy nhét vacxin bao gdbm VLP Norovirut va tity ¥ it nhit mot t4
dugc, trong d6 vacxin cho su bao vé khoi hodc cai thién it nhat mot triéu chiing trong
sd céc tridu ching do nhidm Norovirut. Céc tac gia sang ché da ngac nhién kham pha
ra ring, viéc ding trong co khong nhidu hon mét lidu duy nhét ché phdm vacxin bao
gém VLP Norovirut cho ngudi tao ra chuyén hoéa huyét thanh (nghia 14 trong pham vi
7 ngay tao mién dich) (nghia 12 ting it nhét 3 14n hiéu gia khang thé huyét thanh khang
nguyén dic hidu cao hon céc murc trude khi ding vacxin) d6 1a ddu hidu dap tng mién
dich bao vé khéng lai nhiém Norovirut va bénh tat. Dap tng mién dich dugc tao ra nho
dung ché pham vacxin mét lidu duy nhit nay & cac hidu gia khang thé cao twong ty véi
khi quan sét dugc v6i nhiém tu nhién bang cach ding cac virut séng trong cic nghién
ctru thir nghién trén ngudi. Ngac nhién 13, khong doi héi liéu vacxin 16n do dap tng

mién dich khong ting theo viéc dung thém liéu vacxin bd sung.

Sang ché dé xuit ché phidm vacxin bao gdbm mét hoiic nhidu khang nguyén
Norovirut. Cac thudt ngit “Norovirut,” “Norovirut (NOR),” “norovirut,” va cic dang
tuong dwong vé ngit phap & déy, chi céc thanh vién cua Norovirut hé gen ciia ho
Caliciviridae. Theo mot s& phuwong 4n, Norovirut ¢6 thé bao gdm nhém ciia ARN soi
don duong tinh lién quan, cic virut khong c6 vé bao ngoai ma c6 thé gay nhidm cho
ngudi hodc cic loai dong vat c6 va khong phai 1a nguoi. Theo mot sé phuong an,
Norovirut c6 thé gdy ra bénh da day rudt ac tinh & nguoi. Norovirut con c¢6 thé dé chi
cac virut ¢6 ciu trac tron nho (SRSV) ¢6 ciu triic bé mit dugc x4c dinh hoic mép bi

rach khi dugc nhin qua kinh hién vi dién tu.

Norovirut bao gbém it nhit 5 nhém gen (GI, GII, GIII, GIV, va GV). GI, GII, va
GIV Norovirut gdy nhiém & ngudi, trong khi GIII Norovirut truéc tién gdy nhiém céc
gidng bd. GV hién dugc phan lap tir chudt (Zheng et al. (2006) Virolégy, Vol 346:
312-323). Dai dién cia GIII 1a cac ching Jena va Newbury, trong khi cdc ching
Alphatron, Fort Lauderdale, va Saint Cloud 1a dai dién ctia GIV. Cac nhom GI va GII
¢6 thé dugc phan tach hon nita thanh cdc cum gen hodc cac kiéu gen dya trén phan loai

phét sinh (Ando et al. (2000) J. Gay nhiém Cac bénh, Vol. 181(Supp2):S336-S348;
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Lindell et al. (2005) J. Clin. Microbiol., Vol. 43(3): 1086—1092). Theo sang ché, thuat
ngit cac cum gen duge st dung thay thé véi thuat ngir cac kidu gen. Trong pham vi
nhém gen I, ¢6 8 cum GI duoc biét dén cho dén nay (vé6i tén ching virut nguyén mau):
GI.1 (Norwalk (NV-USA93)); GI.2 (Southhampton (SOV-GBR93)); GI.3 (Desert
Shield (DSV-USA93)); GIL4 (Cruise Ship virut/Chiba (Chiba-JPN00)); GIL5
(318/Musgrove (Musgrov-GBRO00)); GI.6 (Hesse (Hesse-DEU98)); GI.7 (Wnchest-
GBRO00); va GI.8 (Boxer-USA02). Trong pham vi nhém gen II, ¢6 19 cum GII dugc
biét dén cho dén nay (voi tén chung virut nguyén miu): GIL.1 (Hawaii (Hawaii-
USA94)); GIL.2 (Snow Mountain/Melksham (Msham-GBR95)); GII.3 (Toronto
(Toronto-CAN93)); GII.4 (Bristol/Lordsdale (Bristol-GBR93)); GIL,5 (290/Hillingdon
(Hilingd-GBR00)); GII.6 (269/Seacroft (Sebacrof-GBROO)); GIL.7 (273/Leeds (Leeds-
GBRO00)); GIL.8 (539/Amsterdam (Amstdam-NLD99)); GIL9 (378 (VABeach-
USAO01)), GIL.10 (Erfurt-DEUO1); GIL.11 (SW9180JPNO1); GII.12 (Wortley-GBR00);
GII.13 (Faytvil-USAO02); GIL.14 (M7-USA03); GIIL.15 (J23-USA02); GII.16 (Tiffin-
USA03); GIL.17 (CSE1-USA03); GII.18 (QW101/2003/US) va GII.19
(QW170/2003/US).

"Norovirut" chi cac hat giéng nhu Norovirut tai t6 hop (cac VLP rNOR). Theo
mot s6 phuong 4n, biéu hién tai tb hop cua it nhit Norovirut protein capsit dugc ma
héa bdi ORF2 trong té bao, vi du, tir vat truyén baculovirut trong Sf9 té bao, co thé tao
ra tw lap rap tu phat cua protein capsit vao trong Cac VLP. Theo mot sb phuong an,
biéu hién tai td hop ciia it nhit Norovirut cac protein dugc ma héa béi ORF1 va ORF2
trong té bao, vi dy, tir vat truyén baculovirut trong S9 t& bao, c6 thé tao ra tu lap rap
tu phat ctia protein capsit vao trong Cac VLP. VLP tuong tuy vé maf clu trac véi
Norovirut nhung thiéu hé gen virut ARN va do d6 khong phai 1a gdy nhiém. Do do,
"Norovirut" bao gdm céc virion ma c¢6 thé 14 cac hat gdy nhidm hodc khong gy nhifm,

bao gdm ca céac hat thicu sét.

Céc vi du khong giéi han vé Norovirut bao gdm nhém gen Norovirut 1 chiing
Hu/NoV/West Chester/2001/U SA, c6 sd truy cap trong Ngan hang gen 1a AY502016;
Chiba virut (CHV, GenBank AB042808); ching Norovirut nhom gen 2
Hu/NoV/Braddock Heights/1999/USA, c¢6 sb truy cip trong Ngin hang gen 1a
AY502015; chiing Norovirut nhém gen 2 Hu/NoV/Fayette/1999/USA, ¢6 sd truy cap
trong Ngidn hang gen la AY502014; chung Norovirut nhém gen 2
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Hu/NoV/Fairfield/1999/USA, ¢6 s truy cép trong Ngin hang gen 1a AY502013;
ching Norovirut nhém gen 2 Hu/NoV/Sandusky/1999/USA, c6 s truy cip trong Ngén
hang gen 1a AY502012; ching Norovirut nhém gen 2 Hu/NoV/Canton/1999/USA, cd
s6 truy cip trong Ngin hang gen 1a AY502011; ching Norovirut nhom gen 2
Hu/NoV/Tiffin/1999/USA, c¢6 sb truy cép trong Ngan hang gen 1a AY502010; ching
Norovirut nhém gen 2 Hu/NoV/CS-E1/2002/USA, c6 s truy cp trong Ngén hang gen
1a AY50200; nhém gen Norovirut 1 ching Hu/NoV/Wisconsin/2001/USA, c6 sd truy
cap trong Ngéan hang gen 1a AY502008; nhém gen Norovirut 1 ching Hu/NoV/CS-
841/2001/USA, c6 sb truy cap trong Ngin hang gen 13 AY502007; ching Norovirut
nhém gen 2 Hu/NoV/Hiram/2000/USA, ¢6 sd truy cdp trong Ngan hang gen la
AY502006; chiing Norovirut nhém gen 2 Hu/NoV/Tontogany/1999/USA, ¢6 sb truy
cap trong Ngin hang gen 1 AY502005; virut Norwalk, hé gen hoan chinh, ¢6 s truy
cap trong Ngan hang gen 1a NC.sub.--001959; Norovirut Hu/GI/Otofuke/1979/JP
genomic RNA, hé gen hoan chinh, c6 sb truy cdp trong Ngan hang gen 12 AB187514;
Norovirut Hu/Hokkaido/133/2003/JP, c6 _sc“') truy cdp trong Ngan hang gen la
AB212306; Norovirut Sydney 2212, c¢6 sd truy cép trong Ngan hang gen 1a
AY588132; chiing virut Norwalk SN2000JA, c6 s truy cip trong Ngan hang gen 1a
AB190457; Lordsdale virut hé gen hoan chinh, ¢6 sb truy cép trong Ngan hang gen 13
X86557; ARN hé gen virut giéng Norwalk, Gifu'96, c6 sb truy cap trong Ngan hang
gen 1a AB045603; chung virut Norwalk Vietnam 026, hé gen hoan chinh, cé s6 truy
cap trong Ngan hang gen 13 AF504671; Norovirut Hu/GII.4/2004/N/L, ¢6 sb truy cép
trong Ngan hang gen 1a AY883096; Norovirut Hu/GII/Hokushin/03/JP, ¢6 s truy cap
trong Ngan hang gen 1a AB195227; Norovirut Hu/GII/Kamo/03/JP, c6 s truy cip
trong Ngan hang gen 1a AB195228; Norovirut Hu/GII/Sinsiro/97/JP, c6 sb truy cép
trong Ngan hang gen 1a AB195226; Norovirut Hu/GII/Ina/02/JP, ¢6 sb truy cdp trong
Ngén hang gen 1a AB195225; Norovirut Hu/NLV/GII/Neustrelitz260/2000/DE, c6 sb
truy cdp trong Ngan hang gen la AY772730; Norovirut Hu/NLV/Dresden174/pUS-
Norll/1997/GE, ¢6 sb truy cdp trong Ngan hang gen 1a AY741811; Norovirut
Hu/NLV/Oxford/B2S16/2002/UK, ¢6 s truy cap trong Ngan hang gen 1a AY587989;
Norovirut Hu/NLV/Oxford/B4S7/2002/UK, c6 sb truy cdp trong Ngin hing gen la
AY587987; Norovirut Hu/NLV/Witney/B7S2/2003/UK, ¢6 s truy cép trong Ngin
hang gen 13 AY588030; Norovirut Hu/NLV/Banbury/B9S23/2003/UK, c6 sd truy cap
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trong Ngan hang gen la AY588029; Norovirut Hu/NLV/ChippingNorton/2003/UK, c6
sO truy cdp trong Ngin hang gen 1a AY588028;  Norovirut
Hu/NLV/Didcot/B9S2/2003/UK, ¢6 sd truy cdp trong Ngan hang gen 1a AY588027;
Norovirut Hw/NLV/Oxford/B8S5/2002/UK, ¢6 sb truy cép trong Ngan hang gen la
AY588026; Norovirut Hu/NLV/Oxford/B6S4/2003/UK, cd sd truy cép trong Ngan
hang gen 1a AY588025; Norovirut Hu/NLV/Oxford/B6S5/2003/UK, c6 sb truy cap
trong Ngin hang gen 1a AY588024; Norovirut Hu/NLV/Oxford/B5S23/2003/UK, ¢6
s6 truy cap ltrong Ngin hang gen la  AY588023; Norovirut
Hu/NLV/Oxford/B6S2/2003/UK, c6 sb truy cap trong Ngan hang gen 13 AY588022;
Norovirut Hu/NLV/Oxford/B656/2003/UK, c6 sd truy cip trong Ngan hang gen 1a
AY588021; virut giéng Norwalk phan 1ap Bo/ThirsklO/OO/UK, c6 sb truy cap trong
Ngan hang gen 1a AY126468; virut giéng Norwalk phan 14p Bo/Penrith55/00/UK, ¢6
sd truy cdp trong Ngan hang gen 1a AY126476; virut gidbng Norwalk phan lap
Bo/Aberystwyth24/00/UK, c6 sb truy cdp trong Ngin hang gen 1a AY126475; virut
giéng Norwalk phan 14p Bo/Dumfries/94/UK, c6 sb truy cap trong Ngan hang gen la
AY126474; Norovirut NLV/IF2036/2003/Iraq, c6 s6 truy cdp trong Ngan hang gen 1a
AY675555; Norovirut NLV/IF1998/2003/Iraq, c6 sb truy cap trong Ngan hang gen la
AY675554; Norovirut NLV/BUDS/2002/USA, c6 sb truy cap trong Ngan hang gen 13
AY660568; Norovirut NLV/Paris Island/2003/USA, c6 sb truy cép trong Ngan hang
gen 1a AY652979; Snow Mountain virut, hé gen hoan chinh, c¢6 s truy cap trong Ngan
hang gen 12 AY134748; virut gidng Norwalk NLV/Fort Lauderdale/560/ 1998/US, c6
s6 truy cap trong  Ngén hang gen la AF414426;
Hu/Norovirut/hiroshima/1999/JP(9912-02F), c¢6 s truy cép trong Ngan hang gen 1a
AB044366; chung virut gidng Norwalk 11MSU-MW, ¢6 s truy cép trong Ngan hang
gen 1a AY274820; ching virut giéng Norwalk B-1SVD, ¢c6 sb truy cap trong Ngin
hang gen la AY274819; ching Norovirut nhém gen 2 Hu/NoV/Farmington
Hills/2002/USA, ¢6 sb truy cép trong Ngan hang gen 1a AY502023; ching Norovirut
nhém gen 2 Hu/NoV/CS-G4/2002/USA, c¢é sb truy cip trong Ngin hang gen la
AY502022; ching Norovirut nhém gen 2 Hu/NoV/CS-G2/2002/USA, ¢6 sb truy cép
trong Ngén hang gen 1a AY502021; chung Norovirut nhém gen 2 Hu/NoV/CS-
G12002/USA, c6 sb truy cap trong Ngan hang gen 1a AY502020; chiung Norovirut
nhém gen 2 Hu/NoV/Anchorage/2002/USA, c6 sb truy cdp trong Ngan hang gen 1a
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AY502019; ching Norovirut nhém gen 2 Hu/NoV/CS-D1/2002/CAN, c6 sb truy cap
trong Ngin hang gen 1la AY502018; ching Norovirut nhom gen 2
Hu/NoV/Germanton/2002/USA, ¢6 sb truy cdp trong Ngin hang gen 1a AY502017;
Ngudi calicivirut NLV/GII/Langen1061/2002/DE, hé gen hoan chinh, c6 s truy cip
trong Ngan hang gen 1a AY485642; polyprotein norovirut 1 & chudt, c6 sb truy cap
trong Ngan hang gen 12 AY228235; virut Norwalk, c6 s truy cip trong Ngin hang
gen 1a AB067536; Ngudi calicivirut NLV/Mex7076/1999, ¢6 sb truy cép trong Ngéan
hang gen 1a AF542090; Nguoi calicivirut NLV/Oberhastr dungn 455/01/DE, c6 s truy
cép trong Ngan hang gen la AF539440; Nguoi calicivirut NLV/Herzberg 385/01/DE,
¢6 s6 truy cdp trong Ngin hang gen 1a AF539439; Nguodi -calicivirut
NLV/Boxer/2001/US, c6 sb truy cip trong Ngan hang gen 13 AF538679; ARN hé gen
virut gidng Norwalk, hé gen hoan chinh, c6 s truy cap trong Ngén hang gen la
AB081723; ARN hé gen virut gibng Norwalk, hé gen hoan chinh, phén l4p:Saitama
U201, ¢6 sb truy cép trong Ngan hang gen 1a AB039782; ARN hé gen virut gidng
Norwalk, hé gen hoan chinh, phan lép:Saitama U18, ¢6 sb truy cép trong Ngan hang
gen la AB039781; ARN hé gen virut giéng Norwalk, hé gen hoan chinh, phan
1ap:Saitama U25, c6 sb truy cdp trong Ngin hang gen 1a AB039780; chung virut
Norwalk:U25GII, c6 sb truy cdp trong Ngin hang gen 13 AB067543; ching virut
Norwalk:U201 GII, c¢6 s truy cdp trong Ngan hang gen 14 AB067542; ching virut
gidng Norwalk 416/97003156/1996/LA, c6 sb truy cdp trong Ngan hang gen 1a
AF080559; chiing virut gidng Norwalk 408/97003012/1996/FL, c¢6 sb truy cp trong
Ngin hiang gen 1a AF080558; virut gibng Norwalk NLV/Burwash
Landing/331/1995/US, c6 s truy cip trong Ngan hang gen 1a AF414425; virut gibng
Norwalk NLV/Miami Beach/326/1995/US, c6 sb truy cdp trong Ngan hiang gen la
AF414424; virut giéng Norwalk NLV/White River/290/1994/US, c6 sb truy cép trong
Ngan hang gen 1a AF414423; virut gidng Norwalk NLV/New Orleans/306/1994/U S,
c¢6 s truy cap trong Ngén hang gen 1a AF414422; virut giéng Norwalk NLV/Port
Canaveral/301/1994/US, c6 sb truy cp trong Ngan hang gen 1a AF414421; virut giéng
Norwalk NLV/Honolulu/314/1994/US, c6 sb truy cdp trong Ngin hang gen la
AF414420; virut giéng Norwalk NLV/Richmond/283/1994/US, ¢6 s truy cap trong
Ngan hang gen 1 AF414419; virut gibng Norwalk NLV/Westover/302/1994/US, c6 sb
truy cdp trong Ngin hang gen 1a AF414418; virut gibng Norwalk NLV/UK3-
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17/12700/1992/GB, c6 sb truy cép trong Ngan hang gen la AF414417; virut gidng
Norwalk NLV/Miami/81/1986/US, c6 s truy cdp trong Ngan hang gen 1a AF414416;
chiing Snow Mountain, c6 s truy cép trong Ngan hang gen 1a U70059; virut Desert
Shield DSV395, c6 sd truy cap trong Ngan hang gen 12 U04469; virut Norwalk, hé gen
hoan chinh, ¢6 s truy cap trong Ngan hang gen 1a AF093797;, Hawaii calicivirut, cé
sd truy c4p trong Ngan hang gen 1a U07611; Southampton virut, c6 sb truy cap trong
Ngan hang gen 1a L07418; virut Norwalk (SRSV-K'Y-89/89/7), ¢ sb truy cép trong
Ngan hang gen 1a 1.23828; virut Norwalk (SRSV-SMA/76/US), ¢6 sb truy cip trong
Ngén hang gen 1a 1.23831; virut Camberwell, c6 sd truy cép trong Ngan hang gen 1a
U46500; ching Melksham calicivirut & ngudi, c¢6 sb truy cap trong Ngan hang gen 1a
X81879; ching MX calicivirut & ngudi, ¢6 sd truy cap trong Ngin hang gen la
U22498; Minireovirut TV24, ¢ s6 truy cép trong Ngan hang gen 1a U02030; va virut
gidng Norwalk NLV/Gwynedd/273/1994/US, ¢6 sb truy cép trong Ngéan hang gen la
AF414409; céc trinh ty cla tit ca cac loai nay (duge dua vao theo ngay ndp don nay)
dugc dua vao day bang cach vién dan. Cac trinh tw Norovirut bd sung dugc boc 10
trong cdc cong bd patent dudi ddy: cong bd don qubc t& s6 W02005/030806, cong bd
don qudc t& s6 W02000/79280, JP2002020399, US2003129588, US 6,572,862,
WO01994/05700, va WO05/032457. Tham khao ca tai liéu Green et al. (2000) J. Infect.
Dis., Vol. 181(Suppl. 2):S322-330; Wang et al. (1994) J. Virol., Vol. 68:5982-5990;
Chen et al. (2004) J. Virol., Vol. 78: 6469-6479; Chakravarty et al. (2005) J. Virol.,
Vol. 79: 554-568; Hansman et al. (2006) J. Gen. Virol., Vol. 87:909-919; Bull et al.
(2006) J. Clin. Micro., Vol. 44(2):327-333; Siebenga, et al. (2007) J. Virol., Vol.
81(18):9932-9941, va Fankhauser et al. (1998) J. Infect. Dis., Vol. 178:1571-1578; dé
so sanh trinh ti va trinh bay vé da dang di truyén va phén tich phat sinh chung loai cua
Norovirut. C4c axit nucleic va cac trinh tur axit amin tvong ng, mdi loai dugc két hop
toan bd dé tham khao. Theo mdt sb phuong an, phuong thirc xac nhén cé thé dugc st
dung d6i véi cac muc dich nhan dién va dugc sap xép: céac loai vat cha tir d6 virut
dwoc phan lap/dang viét tit hé gen/dang viét tit cac loai/tén ching/nam xuét hién/vung
gbc. (Green et al., Human Caliciviruses, in Fields Virology Vol. 1 841-874 (Knipe and
Howley, editors-in-chief, 4th ed., Lippincott Williams & Wilkins 2001)). Cac ching
virut nhém gen II, kiéu gen 4 (GIL4) (vi dy, Houston, Minerva (con duoc biét dén 1a

Den Haag), va cac ching Laurens (con duge biét dén 1a Yerseke)) duoc wu tién theo
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mét s& phuong an. Do céc ching méi dugc nhan dién va céc trinh ty gen cua ching
duoc tao sin 6, ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét nay s& c6 kha
ning ding VLP bang cach sir dung cic chung hién hanh ndy trong cac ché phdm va
céc phuong phép ctia sang ché nho st dung k§ ning thong thudng. Do d6, sang ché du
tinh dén VLP duogc tao tir cac chiing 1am c4c khang nguyén phii hop dé st dung trong

cac ché phim va cac phuong phap duge mb ta theo sang ché.

Khéng nguyén Norovirut c6 thé & dang céc peptit, cac protein, hodc céac hat gia
virut (Virus-Like-Particle - VLP). Theo m{t phuong an dugc wu tién, khang nguyén
Norovirut bao gdm Céac VLP. Theo sang ché, “(c4c) hat gia virut hodac VLP” chi (céc)
hat, (c4c) doan, (cac) két cum, hodc (cac) phan giéng virut cia né duge san xudt ra tir
protein capsit ma hoéa trinh tu Norovirut va bao gdm (cac) dic tinh khang nguyén
twong tu v6i cac dic tinh cta cdc hat Norovirut gdy nhiém. Céac khang nguyén
Norovirut con c6 thé & dang capsit monome, capsit multime, protein hodc cac doan
peptit ctia VLP, hozic cac két cum hodc hdn hop ciia chung. Céc protein khang nguyén
Norovirut hodc cac peptit con cod thé & dang bién tinh, duoc san xuét ra nho st dung

céc phuong phap di dugc biét dén trong linh vuc k¥ thuét nay.

VLP theo sang ché ¢ thé dwoc hinh thanh tir hodc la protein capsit Norovirut c6
chiéu dai déy di nhu 13 céc protein VP1 va/hoic VP2 hodc mot sb dan xuét VP1 hodc
VP2 sir dung céc phuong phép tiéu chuén trong nganh. Theo cach khac, protein capsit
dugc st dung dé tao ra VLP la protein capsit dugc cit cut. Theo mot sb phuong an, vi
dy, it nhdt mot VLP trong s cac VLP bao gbm protein VP1 dugc cét cut. Trong céac
phuong 4n khéc, tit ca cac VLP bao gdm cac protein VP1 dugc cit cut. Viée cét cut ¢6
thé 1a cit cut ddu tn cung N hoic C. Cac protein capsit duoc cit cut 13 cac din xuit
protein capsit chitc phit hgp. Cac din xuét protein capsit chirc phit hop c6 kha ning
lam ting dap ing mién dich (néu can thiét, khi dugc bd sung phi hop) theo cung cach
do dap tng mién dich dugc ting nhd VLP duoc tao thanh tir protein capsit ¢6 chiéu dai
day du.

Cac VLP c6 thé chtra cac protein VP1 chinh va/hodc cac protein VP2 phu. Theo
mdt s6 phuong an, m&i VLP chira protein VP1 va/hoic VP2 chi tir mot nhém gen
Norovirut tao ra VLP don gia. Theo sang ché, thuat ngit “don gia” chi cc protein
khéng nguyén c6 ngudn gdc tir nhém gen Norovirut don. Vi du, VLP chira VP1
va/hodc VP2 tir chung virut cia nhém gen I (vi du, VP1 va VP2 tir virut Norwalk). Tét
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hon 13, VLP duogc tao thanh tir cac protein VP1 wu thé. Theo mdt phwong 4n cla sang
ché, khang nguyén 12 hdn hop ctia cac VLP don gia trong d6 ché phdm bao gdm VLP
duoc tao thanh tir VP1 va VP2 tir nhom gen Norovirut don duogc tron v6i VLP duoc
tao thanh tr VP1 va VP2 tor mgt nhém gen Norovirut khac (vi du, virut Norwalk va
virut Houston) dugc 14y tir cic chung virut phtre. Chi 14 vi du, ché phim c6 thé gdm ¢co
VLP don gia tir mdt hodc nhidu ching cia Norovirut nhom gen I cung v4i VLP don
gi4 tir mdt hodc nhidu ching ctia Norovirut nhém gen II. Céc ching c¢6 thé dugc chon
dua trén wu thé tuan hoan ciia ching & thoi diém dua ra. Theo mot s6 phuong 4n, hdn
hop VLP Norovirut gdm c6 cac chung virut GL.1 va GIL4. Tét hon nita 13, hdn hop
VLP Norovirut dugce tao thanh tir cdc chung Norwalk va trinh tu capsit lién Ung co
ngudn gbc tir Norovirut nhém gen II. Céc trinh tu capsit lién g c6 ngudn gbc tir cac
trinh tw Norovirut tudn hoan va VLP dugc tao v6i céc trinh tu nay dugc mo ta trong
cong bd don qubc té s6 W02010/017542. Vi du, theo mdt phwong an, trinh tw capsit
lién ting ¢6 ngudn gde tir cac ching virut nhom gen II, kidu gen 4 (GIL.4) bao gdm
trinh tw SEQ ID NO: 1. Do d6, theo mét s& phuong 4n, ché phidm vacxin bao gdm hén
hop ctia cac VLP don gi4, trong d6 mot VLP don gid bao gdm protein capsit tir
Norovirut nhém gen I (vi du, Norwalk) va VLP don gia khac bao gdm protein capsit

lién tng bao gdm trinh ty SEQ ID NO: 1.

MKMASSDANPSDGSTANLVPEVNNEVMALEPVVGA
AIAAPVAGQQNVIDPWIRNNFVQAPGGEFTVSPRNAPG
EILWSAPLGPDLNPYLSHLARMYNGYAGGFEVQVILAG
NAFTAGKIIFAAVPPNFPTEGLSPSQVTMFPHIIVDVRQL
EPVLIPLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANN
AGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFTVP
ILTVEEMTNSRFPIPLEKLFTGPSGAFVVQPQNGRCTTD
GVLLGTTQLSPVNICTFRGDVTHIAGTQEYTMNLASQN
WNNYDPTEEIPAPLGTPDFVGKIQGVLTQTTRGDGSTRG
HKATVSTGSVHFTPKLGSVQFSTDTSNDFETGQNTKFTP
VGVVQDGSTTHQNEPQQWVLPDYSGRDSHNVHLAPAYV
APTFPGEQLLFFRSTMPGCSGYPNMNLDCLLPQEWVQH
FYQEAAPAQSDVALLRFVNPDTGRVLFECKLHKSGYVT
VAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGR
RR AL (SEQID NO: 1)
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Tuy nhién, theo mdt phuong 4n khac ciia sang ché, VLP c6 thé 1a VLP da gia ma
bao gém, vi du, céc protein VP1 va/hodc VP2 tir mdt nhom gen Norovirut dugc tron
tuong tac véi cac protein VP1 va/hodc VP2 tir nhom gen Norovirut thi hai, trong do6
c4c protein VP1 va VP2 khéc nhau khong phai 1 cac protein VP1 va VP2 thé kham,
nhung két hop véi nhau trong pham vi cing cu triic capsit d tao ra VLP tao mién
dich. Theo sang ché, thuat ngir “da gia” c6 nghia 13 céc protein khiang nguyén c6
ngudn gbc tir hai hodc nhiéu nhém gen hoic cac ching Norovirut. VLP da gid c6 thé
chira c4c khang nguyén VLP dugc 1dy tir hai hodc nhiéu ching virut. Chi 1a vi du, ché
phim c6 thé gdm c¢6 VLP da gia dugc tao thanh tir monome hodc multime capsit tur
mdt hogc nhiéu ching cta Norovirut nhém gen I (vi du, virut Norwalk) cing vdi
monome hozc multime capsit tir mot hodc nhiéu chiing ctia Norovirut nhém gen II (vi
du, virut Houston). Tét hon 13, VLP da gi4 chta protein capsit tir cac chiing Norovirut

Norwalk va Houston, hodc cic chung tuan hoan uu thé & thoi di€m dua ra.

Viéc két hop cua cac VLP don gia hoic da gia trong pham vi ché pham t&t hon 13
s& khong 1am giam kha ning tao mién dich cia mdi dang VLP. Cu thé dugc wu tién 1a
khong c6 su can thiép gitta cac VLP Norovirut trong viéc két hop cta sang ché, sao
cho ché phdm két hop VLP theo sang ché c6 kha ning tao tinh mién dich khang lai
nhiém bang mdi kiéu gen Norovirut duge thé hién trong vacxin. Phii hop 13, dap tng
mién dich khing lai dang VLP dwa ra trong viéc két hop dép tng mién dich it nhét
50% dap tmg mién dich cting dang khi dugc do riéng, t6t hon 12 100% hoic co ban la
100%. Thich hop, néu dap tmg mién dich c6 thé dugc do, vi du, bing cac déap tng

khéng thé, nhu duoc minh hoa trong cac vi du theo sang ché.

Theo sang ché, thuat ngit “Norovirut VLP nhém gen I’ chi VLP don gia hodc da
gia ma bao gém protein capsit c6 ngudn gdc tir mot hodc nhidu chung Norovirut nhom
gen I. Theo mdt s6 phuong an, VLP Norovirut nhém gen I bao gdm protein capsit ¢6
chidu dai day di tir Norovirut nhém gen I (vi du, virut Norwalk). Trong c4c phuong an
khac, VLP Norovirut nhém gen I bao gdm protein capsit lién tmg c6 ngudn gbe tir cac
ching nhém gen I khac nhau. Céc ching nhom gen I ma tir d6 trinh tu capsit lién Gng
dugc tao ra ¢ thé & trong pham vi cing kiéu gen hodc cum gen hodc tir cac kiéu gen
hodc cac cum gen khéc nhau. Tuong tu, theo sang ché, “Norovirut VLP nhom gen I1”
chi VLP don gi4 hodc da gia ma bao gdm protein capsit c6 ngudn gdc tir mot hodc

nhiéu chiing Norovirut nhém gen II. Theo mét sé phuwong an, VLP Norovirut nhém
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gen II bao gdm protein capsit c6 chidu dai ddy da tir Norovirut nhém gen II (vi du,
virut Laurens hodc Minerva). Trong cac phuong an khac, VLP Norovirut nhém gen 11
bao gdm protein capsit lién Gng c6 ngudn gbe tir cac chiung nhém gen II khac nhau.
Céc chiing nhém gen II ma trinh tu capsit lién tng c6 ngudn gbc tir d6 c6 thé & trong
pham vi cliing kiéu gen hodc cum gen hoic tir cac kiéu gen hodc cac cum gen khac
nhau. Theo mdt phuong an, VLP Norovirut nhém gen II bao gdm trinh ty capsit lién
tng ctia Norovirut nhém gen II, kiéu gen 4 (GIL4). Do d6, theo mdt sé phuong an,

VLP Norovirut nhém gen II bao gdm trinh ty capsit SEQ ID NO: 1.

VLP da gia c6 thé duoc san xuét ra bing biéu hién riéng cila protein capsit c4 thé
tiép theo 1a két hop dé tao ra Cac VLP. Theo cach khac, protein capsit phirc c6 thé
dugc biéu hién trong pham vi cung t€ bao, tir mot hodc nhidu ciu traic ADN. Vi dy,
cdu trac ADN phtrc ¢6 thé dugc chuyén dang hodic duge chuyén nhidm vao trong té
bao vat chi, mdi vat truyén ma hoa mot protein capsit khac. Theo cach khac vat truyén
don c6 cac gen phiic capsit, duge kiém soat béi gen khoi ddu dung chung hodc gen
khéi du ca thé phuec, c6 thé duoc sir dung. Cac yéu td IRES con c6 thé dugc két hop
vao vat truyén, khi thich hgp. St dung céc chién thuat biéu hién nay, protein capsit
ddng biéu hién ¢6 thé dugc dong tinh ché cho viée hinh thanh VLP tiép theo, hofic ¢6
thé tw phat hinh thanh VLP da gia ma khi d6 c6 thé duoc tinh ché.

Quy trinh dugc vu tién dé san xuit VLP da gia bao gdm viéc tao ra protein capsit
VLP hoic cac din xuit, nhu 1a cac protein VP1, tur c4c kiéu gen Norovirut khac, tron
céc protein, va lip rap cac protein dé san xudt ra VLP da gia. Cac protein VPI c6 thé
la & dang phén chiét tho, duoc tinh ché mot ph'?m hodc duogc tinh ché trude khi tron.
VLP don gia dugc lip rap tir cac nhém gen khac nhau ¢6 thé dugc théo roi, duge tron
v6i nhau va duge lap rap lai thanh cac VLP da gi. T6t hon 13, cac protein hodc cac
VLP it nhit duoc tinh ché mét phan trude khi duge két hop. Tiy ¥, ¢6 thé tién hanh
tinh ché thém nita cho cac VLP da gi4 sau khi lap rap.

Phu hop 1a, VLP theo sang ché dugce tao béng cach thao roi va la‘ip rdp lai céc
VLP, dé cho ra cac VLP ddng nhét va tinh khiét. Theo mét phuong 4n, VLP da gi4 c6
thé duoc tao biang cach thao roi hai hodc nhidu VLP, tiép theo 1a két hop céc thanh
phin VLP dugc thao roi ¢ diém phi hop bt ky trudce khi 1ap rap lai. Cach tiép can nay
1a phu hop khi VLP ty phat hinh thanh tir protein VP1 dwgc biéu hién, nhu xuét hién,

vi dy, trong mot sb ching men. Trong trudng hop biéu hién cia protein VP1 khong tao
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ra hinh thanh VLP ty phét, viéc tao ra cac protein VP1 hodc capsome cé thé duoc két

hop trudce khi lp rap thanh cac VLP.

Trong trudng hop VLP da gia dugc sit dung, t6t hon 1 cc thanh phén ctia VLP
duoc tron theo ty phan trong d6 chiung duge mong mudn trong hdn hop thanh pham
VLP. Vi dy, hdn hop cing lugng cuia protein VP1 tir Norwalk duoc tinh ché mot phén
va virut Houston (hozc céc chiing Norovirut khac) d& xuit VLP da gia véi cac luong

ctia mdi protein gan nhur bing nhau.

Céc ché phdm bao gdm VLP da gi4 c6 thé dugc 6n dinh bing céac dung dich da
duoc biét dén trong linh vuc k§ thuét ndy, nhu 13 cac dung dich dugc néu trong céac

cong bd don qudc té s6 W098/44944, WO00/45841.

Ngoai céc protein VP1 va VP2 cia Norovirut hodc cac dan xuét, cac ché pham
theo sang ché c6 thé bao gdm céc protein hodc cac doan protein. Cac protein hodc cic
peptit khac con c6 thé duge ding dong thoi v6i ché phdm theo sang ché. Ty §, ché
phdm con c6 thé dwogce bao ché hodc dugc ding ddng thoi véi cac khang nguyén khong
Norovirut. Phii hop 13, cac khang nguyén nay c6 thé cho su bao vé khang lai cic bénh
khéc.

Protein VP1 hodc din xuét protein chirc ning c6 kha nang mot cach pht hop dé
tao ra VLP, va sy hinh thanh VLP ¢6 thé duoc danh gia bang cac k§ thuat tidu chuin
nhu 13, vi du, phép séc ky loai trir kich thudc, phuong phap hién vi dién tir va phén tan

anh sang laze dong.

Céc phan tir khang nguyén theo sang ché c6 thé dugc tao ra bang cach phéan tach
va tinh ché tir vi sinh vat trong d6 ching xuét hién mot cach tu nhién, hodc ching c6
thé dugc tao ra bing cac ky thuét tai t& hop. Tét hon 13, cac khang nguyén VLP
Norovirut dugc tao ra tir t& bao coén trung nhu 1a t€ bao Sf9 hoic H5, mic du t& bao
phi hop bét ky nhu 1 E. coli hodc té bao men, vi du, S. cerevisiae, S. pombe, Pichia
pastori hodc cac hé biéu hién Pichia khac, biéu hién t& bao dong vét c6 va nhu 1a céc
hé CHO hozc HEK ciing c¢6 thé dugc sir dung. Khi duge tao ra bang phuong phap tai
td hop hodc béng cach téng hop, mot hoac nhiéu thao tac xen vao, x6a bé, déo nguoc
hodc thay thé cila axit amin c4u tao nén peptit c6 thé dugc tao. Mbi khang nguyén
trong sb cac khang nguyén dugc néu trén ddy &t hon 13 duoc st dung trong trang thai

co ban 1a tinh khiét.
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Quy trinh san xudt VLP Norovirut trong nudi cdy té bao con tring da duoc boc 16
trudc day trong US 6,942,865. Cu thé 13, ADN bd trg tir dlu 3’ clia hé gen chira gen
capsit virut (ORF2) va gen cau triic phu (ORF3) duge nhan dong vo tinh. Gen capsit
virut mang baculovirut tai tb hop duogc tao cAu trac tir ADN bb tro dugc nhan dong vo
tinh. VLP Norovirut duoc san xuét ra trong méi trudng nudi cdy té bao con tring SO

hoac H5.

Theo mdt s& phuwong 4n, ché phdm vacxin bao gdm mét hodc nhidu ta duge két
hop véi khang nguyén Norovirut. Hau hét céc ta duoc chira co chit dugc thiét ké dé
b4o v€ khang nguyén khdi di héa nhanh, nhu 1a nhom hydroxit hoac dau khoang, va
tac nhan kich thich ddp Gng mién dich, nhu 13 Bordatella pertussis hoic
Mycobacterium tuberculosis ¢6 ngudn gdc tir cac protein. Cac ta dugc phit hop ¢6 trén
thi truong 1a, vi duy, td dugc khong hoan chinh va td dugc hoan chinh Freund (Pifco
Laboratories, Detroit, Mich.); T4 dugc Merck 65 (Merck and Company, Inc., Rahway,
N.J.); mubi nhdm nhu 14 nhém hydroxit gel (phén) hodc nhdm phosphat; mubi cia
canxi, sit hodc k&m; huyén phu khong hoa tan cia dudng dugc axyl hoéa tyrosin axyl
hoa; polysacarit din xuét cation hogc anion; polyphosphazen; cic vi ciu phén hiy sinh

hoc; va Quil A.

Céc ta dugc phit hop con bao gém, nhung khong chi gi6i han &, cac chit dbi
khéng thu thé gidng toll (TLR), cu thé 1a chit d6i khang thu thé gibng toll dang 4
(TLR-4) (vi du, monophosphoryl lipit A (MPL), lipit A tdng hop, cac chit gia hoic
twong tu lipit A), mudi nhdm, xytokin, saponin, cac din xuit muramyl dipeptit (MDP),
CpG oligo, lipopolysacarit (LPS) ctia vi khuén gram 4m, polyphosphazen, nhii twong,
virosome, cochleat, poly(lactit-co-glycolit) (PLG) cac vi hat, c4c hat poloxame, cac vi
hat, cac liposome, nhii tuong dau trong nudc, MF59, va squalen. Theo mot sé phuong
an, cac ta duoc khong phai 1a ngoai doc t6 ¢ ngudn gdce tir vi khuén. Puge vu tién cac

t4 dugc bao gdm céc t4 duoc kich thich dap tng kiéu Th1 nhu 1a 3DMPL hogc QS21.

Monophosphoryl Lipit A (MPL), din xudt khong doc cua lipit A tir Salmonella,
1a chit d6i khang TLR-4 tiém niang ma dugc phat trién lam ta dugc vacxin (Evans et
al. 2003). Trong cac nghién ctru tién 14m sang & chudt, MPL duoc cho ding trong miii
c6 tac dung lam tang tiét, cling nhu dap tng dich thé toan than (Baldridge et al. 2000;
Yang et al. 2002). N6 con dugce ching té 1a an toan va hi€u qua lam t4 dugc vacxin

trong cac nghién ctu lam sang & hon khoang 120.000 ngudi bénh (Baldrick et al.,
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2002; Baldridge et al. 2004). MPL kich thich tao tinh mién dich bim sinh qua TLR-4
thu thé va do d6 c6 kha ning tao ra dap ng mién dich khong dic hiéu khéng lai trén
dién rong cic mim bénh giy nhifm, bao gdm ca vi khudn gram am va gram duong,
virut, va céc vat ky sinh (Baldridge et al. 2004; Persing et al. 2002). Viéc bao gdm
MPL trong ché phim vacxin s& cho tao ra nhanh dap tng bim sinh, tao ra dap tng
mién dich khong dic hiéu tir thir nghiém virut trong khi cai thién dap tung dic hidu

dugec tao ra bdi cac thanh phan khang nguyén cua vacxin.

Theo mdt phwong 4n, sang ché dé xuit ché pham bao gdm monophosphoryl lipit
A (MPL) hodc monophosphoryl lipit A dugc axyl héa 3 De-O (3D-MPL) lam tac nhan
cai thién mién dich thich tng va mién dich bdm sinh. V& mit héa hoc, 3D-MPL 1a hdn
hop cta monophosphoryl lipit A dugc axyl héa 3 De-O véi 4, 5 hodc 6 chudi duoc
axyl héa. Dang dugc wu tién cia monophosphoryl lipit A dugc axyl héa 3 De-O duoc
boc 16 trong Patent chau Au s 0 689 454 B1 (SmithKline Beecham Biologicals SA).
Theo mdt phuwong 4n khac, sing ché dé xuét ché phdm bao gdm lipit A téng hop, cac
chét gia hodc twong tu lipit A, nhu 1a PET Lipit A cia BioMira, hoic cac din xuét
téng hop duoc thiét ké dé hoat dong nhu lacac chit dbi khang TLR-4.

Theo mot s6 phuong 4n, ché phdm vacxin bao gdm hai ta dugc. Viée két hop cac
ta duge c6 thé dugc chon tir cac loai duge mo ta trén ddy. Theo mot phuong an cu thé,
hai t4 dugce 18 MPL va nhém hydroxit (vi du, phén). Trong phuong an cu thé khéc, hai
ta dugc 12 MPL va dau.

Thuét ngit "lugng ta dugc hi€u quad" hodc “lugng hi€u qua cia ta dugc” s& dugc
hidu nhu cach hiéu ciia ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuét nay, va
bao gdm lugng ciia mdt hodc nhiéu ta dwoc ma c6 kha ning kich thich dap ng mién
dich dén khang nguyén duoc dung, nghia 13, lvong ma lam ting d4p ing mién dich ciia
ché phim khang nguyén duoc ding, nhu duge do vé cac muc IgA trong dung dé rira
miii, cdc mirc huyét thanh IgG hoic IgM, hodc ting sinh té bao B hodc T. Phu hop 1a,
viéc ting hiéu qua vé cac mirc globulin mién dich bao gdm 16n hon 5%, tét hon 14 16n
hon 25%, va tdt hon nita 14 16n hon 50%, so véi cing ché phdm khéng nguyén khong

c6 ta duogc bat ky.

Theo mot phuong 4n, sang cheé dé xuat ché pham vacxin dugc bao ché dé dung

ngoai dudng tiéu hoa, trong d6 ché phdm bao gdm it nhét 2 dang ctia VLP Norovirut
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két hop v6i nhém hydroxit va chit dém. Chat dém c6 thé duogc chon tir nhém bao g6m
L-histidin, imidazol, axit suxinic, tris, axit xitric, bis-tris, pipes, mes, hepes, glyxin
amit, va trixin. Theo mot phwong 4n, chit dém 13 L-histidin ho#c imidazol. Tét hon 14,
chit dém c6 mat & ndng d6 ndm trong khoang tir 15mM dén 50mM, tét hon nita 1a
nim trong khoang tir 18mM dén 40mM, hoic t6t nhét 14 ndm trong khoang tir 20mM
dén 25mM. Theo mot sé phuong 4n, do pH ctia khang nguyén hozic ché phim vacxin
nam trong khoang tir 6,0 dén 7,0, hodc nim trong khoang tir 6,2 dén 6,8, hoic khoang
6,5. Ché phdm vacxin c6 thé 12 ché phim chtra nudc. Theo mot sb phwong 4n, ché
phim vacxin ¢ dang bot dugc lam déng kho nhanh va dugc hoan nguyén thanh ché

pham chira nuée.

Theo mdt sé phuong 4n, ché phdm vacxin con bao gbm it nhat mot ta dugc ngoai
hai hodc nhiéu dang ctia VLP Norovirut, nhom hydroxit, va chét dém. Vi dy, ta duoc
c6 thé 1a chét d6i khang thu thé gidng toll, nhu 1a MPL, flagelin, CpG oligo, lipit A
téng hop hoic chét gia lipit A hozic chit tuong tu lipit A. Theo mot phuong 4n cu thé,
td duoc 1a MPL.

VLP Norovirut bao gdm trong ché phim vacxin theo sang ché c¢6 thé 1a VLP bét
ky dugc md ta theo sang ché. Theo mét phwong 4n, 2 dang ciia VLP Norovirut ma mdi
dang bao gbém protein capsit tir cAc nhém gen khac nhau (vi du, nhém gen I va nhém
gen II). Vi du, mot dang ctia VLP Norovirut bao gdm protein capsit ¢6 ngudn goc tir
Norovirut nhém gen I va dang khac ciia VLP Norovirut bao gdm protein capsit c6
ngudn gbc tir Norovirut nhém gen II. Theo mot phuong an, mo{t dang ctia VLP
Norovirut bao gdm protein capsit tir virut Norwalk va dang khac cia VLP Norovirut
bao gdm protein capsit lién Gtng c6 ngudn gdc tir Norovirut nhém gen II, kiéu gen 4 (vi
dy, protein capsit bao gom trinh ty SEQ ID NO: 1). Ché phim vacxin c6 thé bao gdm
mdi VLP Norovirut véi lugng nim trong khoang tir 5ug dén 200pg cua, tot hon nira 1a
nam trong khoang tir 15pug dén 50pg. Theo mot sd phuong 4n, lidu ding cia mot dang
VLP Norovirut 1 khéc véi liéu ding cta dang VLP Norovirut kia. Vi du, theo mot sb
phuong 4n, ché phdm vacxin bao gdm lugng nim trong khoang tir 5pg dén 15ug VLP
nhom gen I va khoang 15ug dén 50pg VLP nhém gen II. Trong céc phuong 4n khéc,
ché phdm vacxin bao gdm khoang 15ug dén 50ug VLP nhom gen I va khoang 50ug
dén 150pg VLP nhém gen I1.
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Theo mdt sé phwong 4n, ché phdm vacxin con bao gébm mudi duge dung, bao
gém, nhung khong chi giéi han &, natri clorua, kali clorua, natri sulfat, amoni sulfat, va
natri xitrat. Theo mét phuwong 4n, mudi dugc dung 13 natri clorua. Nong do ciia mubi
duoc dung c6 thé 1a ndm trong khoang tir 10mM dén 200mM, vé6i ndng do duge wu
tién 1a ndm trong khoang tir 100mM dén 150mM. Tét hon 13, ché phdm vacxin theo
sang ché chira it hon 2mM phosphat tu do. Theo mot sb phuong 4n, ché phim vacxin
bao gbém it hon 1mM phosphat ty do. Ché phdm vacxin con c6 thé con bao gdm ta
duge dugc dung khic, nhu dudng (vi dy, sucroza, trehaloza, manitol) va cac chét hoat

dong bé miit.

Nhu duge md ta theo sang ché, cac ché pham theo sang ché c6 thé dugc bao ché
dé dung 1am cac ché phim vacxin. Theo sang ché, thuat ngit “vacxin” chi ché phdm
ma chita VLP Norovirut hoic khang nguyén Norovirut khac theo sang ché nhu duoc
md ta trén day, & dang ma c6 kha ning dung dugce cho dong vat c6 xuong sbng, cu thé
12 ngudi, va tao ra ddp tmg mién dich bao vé dii dé gy ra mién dich dé ngan ngira
va/hodc cai thién viéc nhiém Norovirut hodc bénh tit do Norovirut gy ra va/hodc tao

ra {t nhit mot tridu chimg hoic bénh tit do nhiém Norovirut.

Theo séang ché, thuat ngit “d4p mg mién dich” chi ca dap tmg mién dich thé dich
va de’lp tmg mién dich qua trung gian té bao. Pap tng mién dich thé dich doi hoi kich
thich viéc san xuét cac khang thé bang cac t& bao limpho B ma, vi dy, trung hoa cac
tac nhan gay nhiém, phong bé céc tac nhan giy nhiém khoi di vao t& bao, phong bé
viéc sao chép ctia cac tic nhan gdy nhiém nay, va/hodc bao vé té bao vat chu khéi
nhiém va hily hoai. Pap ting mién dich qua trung gian t& bao chi dap g mién dich cu
thé qua trung gian té bao limphd T va/hoic té bao khac, nhu 13 dai thuc bao, khang lai
tac nhan gdy nhiém, dugc thé hién & dong vat co xwong song (vi du, ngudi), ma ngin
ngira hodc cai thién nhiém hodc giam it nhét mot triéu ching cua né. Cu thé, “mién
dich bao v&” hodc “dap tmg mién dich bao v&” chi mién dich hoic tao ra dap img mién
dich khang lai tic nhan gdy nhiém, ma dugc thé hién & dong vat c6 xuong séng (vi du,
ngudi), ma ngin ngira hodc cai thién nhiém hodc giam it nhat mot triéu chimg cla né.
Dic biét 13, viéc tao ra dap tng mién dich bao vé tir viéc ding vacxin 1a hién nhién
b%mg cach loai di hodc lam giam sy cé mdt cia mdt hodc nhiéu tridu chiing bénh da
day rudt ac tinh hodc gidm bdt su kéo dai hodc tinh trAm trong cua tri€éu ching nay.

Triéu chiing 1am sang & da day-rudt tur viéc nhiem Norovirut bao gdbm non, ti€u chay,
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phan 1éng, ndn, sét, va kho chiu tong thé. Pap tng mién dich bao vé ma lam gidm
hodc loai di triéu chirng bénh s& lam giam hodc ding sy lan rong bung nd Norovirut
trong dan sd. Viéc didu ché vacxin thuong duge mo ta trong bai bao: Vaccine Design
("The subunit and adjuvant approach" (eds Powell M. F. & Newman M. J.) (1995)

Plenum Press New York).

Ché phém theo sang ché c6 thé dugc bao ché, vi du, dé phéan phéi theo mot hodc
nhiéu dudong ding bao gdm dudng miéng, duong da day rudt, va niém mac duong hod
hip (vi du, miii). Cac ché phim theo sang ché c¢6 thé dugc bao ché, vi du, dé phan phéi
bang cach tiém, nhu 12 ding ngoai dudng tidu hoa bing cach tiém (vi du, tiém ven,

tiém dudi da, trong da, hodc bap).

Trong trudng hop ché phim véi muc dich d& phan phéi dén niém mac dudng hd
hép (vi dy, miii), n6 thudng dugc bao ché & dang dung dich trong nudc dé ding ¢ dang
binh phun hodc nhd vao miii, hodc theo cach khac, & dang bot kho, vi du dé léng bam
nhanh trong pham vi dudng hd hdp. Cac ché pham dé dung & dang nhé miii c6 thé
chtra mot hodc nhiéu ta dugc & dang thudong c6 mit trong ché phém nay, vi du céc chét
bao quan, cic tdc nhan diéu chinh dd nhét, cac tic nhan diéu chinh truong luc, céc tac
nhan dém, va céc tac nhan twong ty. Cac tac nhan tao nhét co thé 1a xenluloza vi tinh
thé, chitosan, tinh bot, polysacarit, va tuong tu. Cac ché phém dé dung & dang bot kho
con c6 thé chira mot hodc nhidu ta dugce thudong cd mit trong ché phém nay, vi dy, cac
tac nhan bam dinh mang nhay, tic nhan tao khdi, va cac tic nhin dé phan phdi dong
chét dang bdt thich hop va cac dac tinh vé kich ¢&. Tac nhan tao khéi va dong chét
dang bot va cic tdc nhan tao kich c& cb thé bao gém manitol, sucroza, trehaloza, va

xylitol.

Trong trudng hop ché phim v6i muc dich d& ding ngoai dudng tidu hoa bing
cach tiém, nhu Ia tiém tinh mach (i.v.), tiém dudi da (s.c.), trong da, ho#c trong co
(i.m.), n6 thudng duge bao ché & dang hdn dich 16ng (nghia 1a ché phim chtra nudc)
dugc tao thanh tir it nhat mét dang ctia VLP Norovirut va tlly ¥ it nhat mot ta duoc.
Theo mot phuong 4n, ta dugc ¢ thé 1a MPL. Theo mdt phuwong 4n khac, vacxin dang
long dugc bao ché dé dung ngoai duong ti€u hoa co thé ¢6 16n hon mot td duogc. Theo
mdt phuwong 4n dugc uu tién, vacxin dang 16ng dugc bao ché dé dung ngoai dudng tidu
hoéa (vi du, dugce bao ché dé ding trong co, trong tinh mach, hodc dudi da) bao gdm

VLP Norovirut nhém gen I va/hodc nhém gen II v6i nhém hydroxit (vi dy, phen) va
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monophosphoryl lipit A (MPL) 1am céc ta duoc. Theo mdt phuong an, dang ché phdm
1ong dé ding ngoai duong tiéu hoa bao gdm (c4c) khang nguyén Norovirut nhém gen,
nhu 12 mot hodc nhidu dang ciia VLP Norovirut nhu dugc md ta theo sang ché, MPL,
nhém hydroxit, va chit dém. Theo mdt phuong 4n khéc, dang ché phdm léng dé dung
ngoai dudng tidu hoa bao gdm (céc) khang nguyén Norovirut nhém gen, MPL, dau, va
chit dém. Theo mot s& phwong 4n, chit dém trong ché phim vacxin ding ngoai dudng
tiéu hoa 1a L-histidin hodc imidazol. Viéc dung ngoai duong ti€u héa cho vacxin dang
1ong c6 thé bang cach st dung kim tiém va éng tiém, nhu da duoc biét 13 trong linh
vuc k¥ thuét nay. |

Theo mét s6 phuong 4n, ché phim vacxin theo sang ché dé tao ra dap tng mién
dich bao vé khéng lai Norovirut & ngudi bao gdm VLP Norovirut nhém gen I va/hodc
nhém gen II véi liéu dung khéng 16n hon 150pg. Vi du, theo mot sd phuong an, ché
phdm vacxin bao gdbm VLP Norovirut nhém gen I v6i lugng khong 16n hon 150pg,
khong 16n hon 100pg, khong 16n hon 50ug, khong 16n hon 25ug, khéng 16n hon 15ug,
hoic khong 16n hon 10pg. Trong céc phuong 4n khéc, ché phdm vacxin bao gdbm VLP
Norovirut nhém gen II v6i lugng khdng 16n hon 150ug, khong 16n hon 100ug, khong
16n hon 50ug, khong 16n hon 25ug, khong 16n hon 15ug, hoac khdng 16n hon 10ug.
Theo mdt sb phuwong 4n, ché pham vacxin bao gdm mdi loai trong s6 VLP Norovirut
nhom gen I va nhém gen II véi lugng khong 16n hon 150pg. Trong cac phuong an
ndy, lidu dung VLP Norovirut nhém gen I va nhom gen II ¢6 thé 13 gibng hodc khac
nhau. Vi dy, theo mét phuong an, ché phim vacxin c¢6 thé bao gdm VLP Norovirut
nhém gen I véi lugng khong 16n hon 50pg va VLP Norovirut nhém gen II véi lugng
khong 16n hon 150pg. Theo mot phuong an khac, ché phdm vacxin c6 thé bao gdm
VLP Norovirut nhém gen I v6i lugng khong 16n hon 25ug va VLP Norovirut nhém
gen II v6i lugng khong 16n hon 50pg. Trong cac phuong 4n khac, ché pham vacxin c¢6
thé bao gdm VLP Norovirut nhém gen I v6i luong khéng 16n hon 15ug va VLP
Norovirut nhém gen II véi lugng khong 16n hon 50pg. Trong céc phucmg an khac nita,
ché pham vacxin ¢6 thé bao gdm VLP Norovirut nhém gen I v6i luong khong 16n hon

25ug va VLP Norovirut nhom gen II véi lugng khong 16n hon 150pg.

VLP Norovirut nhém gen I va nhém gen II ¢6 thé c6 ngudn gdc tir cic ching

Norovirut bat ky dwoc mé ta theo sang ché. Theo mot phwong an, VLP Norovirut
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nhém gen I 12 VLP nhém gen I, kiéu gen 1 (GI.1) (nghia 12 bao gdm protein capsit tir
Norovirut GI.1). Theo mft phwong an khac, VLP Norovirut nhom gen I 13 VLP
Norwalk. Theo mot phuong an khac, VLP Norovirut nhém gen II 13 VLP nhém gen 11,
kiéu gen 4 (GIL.4). Theo mdt phuong 4n con khéc nita, VLP Norovirut nhém gen II 1a
VLP dugc sinh ra tir biéu hién cua trinh ty lién Gng & Norovirut nhém gen II. Trong
phuong 4n cu thé, VLP Norovirut nhém gen II bao gdm capsit protein ¢6 trinh tw SEQ
ID NO: 1.

Ché i)hém vacxin dugc mo ta trén day co thé duoc lam dong kho nhanh va dugc
bao quan kho cho dén khi ching sin sang cho sir dung, & thoi diém d6 chung duoc
hoan nguyén bang chit pha loang. Theo céach khéc, cac thanh phan khac nhau ciia ché
phdm c6 thé duoc bao quéan riéng trong kit (thanh phan bat ky hodc tit ca cac thanh
phén dugc 1am dong kho nhanh). Céc thanh phan c6 thé duy tri & dang duge 1am dong
khd nhanh d6i véi ché phdm khé hoic dugce hoan nguyén thanh ché phém dang long,
va dugc tron trude khi st dung hodc dugce dung riéng cho ngudi bénh. Theo mot sb
phuong 4n, ché phim vacxin dugc bao quan trong cic kit & dang ché phadm 16ng va c6
thé dugc kém theo thiét bj phan phdi, nhu 1a éng tiém c6 kim tiém. Trong cac phuong
an khac, ché pham vacxin 1éng c¢6 thé duge bao quén trong thiét bi phan phdi trong kit.
Vi du, kit c6 thé bao gém 6ng tiém duoc nap trude, bom ty dong, hodc thiét bi but

tiém chira ché pham vacxin 1dng dugc mo6 ta theo sang ché.

Viéc 1am dong kho nhanh vacxin 13 d3 duoc biét 1o trong linh vyc k¥ thuat nay.
Thong thuong khang nguyén dang 16ng dugc lam kho & nhiét d6 thip v6i sy c6 mit
clia c4c tac nhan dé bao vé khang nguyén trong qué trinh lam dong khd nhanh va dé
tao ra banh véi cdc ddc tinh bot mong mubn. Duong nhu 1a sucroza, manitol,
trehaloza, hodc lactoza (c6 mit & ndng d6 ban diu nim trong khoang tir 10 dén
200mg/mL) thudng dugce st dung cho viéc bao vé¢ lanh cac protein khang nguyén va
@& tao ra banh duoc lam dong kho nhanh vdi cac dic tinh bot mong mubn. Theo Iy

thuyét, viéc 1am kho ché phidm & nhiét do thip s& 1am cho ché phdm 8n dinh hon.

Luong khéng nguyén trong mdi ché phdm vacxin dugc chon 12 lugng ma tao ra
dap ing mién dich manh va khong c6 tac dung phu dang ké. Luong nay sé& thay dbi tuy
thudc vao (cac) khang nguyén dac hi¢u dugc dung, dudng dung, va cac ta dugc duoc
sir dung. Nhin chung, liéu duogc ding cho ngudi bénh, trong trong bdi canh cua sang

ché nén 1a ¢t dé c6 tac dung dap ing mién dich bao vé & ngudi bénh theo thoi gian,
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hodc tao ra viéc san xuét cac khéang thé dic hiéu khang nguyén. Do do, ché phém duoc
dung cho ngudi bénh véi lwong du dé tao ra dap Gng mién dich ddi vé6i cac khang
nguyén dédc hi€u va/hodc dé ngdn ngura, lam nhe badt, lam gidm, hodc chita khoi cac
triéu chting va/hodc cac bién ching tir bénh hoic nhidm, va do d6 1am giam hogc dimg
su lan rong buing nd Norovirut trong dan sé. Luong thich dang dé dat duge muc dich

nay dugc xac dinh 1a "liéu ¢6 hiéu qua chita bénh."

Ché pham vacxin theo sang ché c6 thé dwoc cung cép qua dudng niém mac hoic
khong qua niém mac. Viéc cung cip nay c6 thé bao gdm viéc cung cip in vivo ngoai
duong tiéu hoa béng cach tiém (vi dy, trong tinh mach, dudi da, trong da, va trong co)
hodc cac dudng dung truc tiép truyén théng khac, nhu ding qua dudng miéng/dudi
ludi, trye trang, qua duong miéng, dung cho miii, dung khu trt (nhu 1a ding qua da va
dung vao rnét), am dao, phéi, trong dong manh, trong mang bung, trong mét, hodc
trong miii hozic truc tiép vao md cu thé. Cac dudng dung phu hop khéac bao gdm ding
qua da, du6i da, va & dang thudc dan. Theo mdt phuong 4n, vacxin dugc ding bing
dudng dung ngoai duong ti€u hda, nhu 1a trong tinh mach, dudi da, trong da, hoic
trong co. Theo mot s& phwong 4n, vacxin dugc ding bang dudng ding trong co. Viée
ding c6 thé duge thuc hién don gian bang cach dung truc tiép nho sir dung kim, éng
thong hodc thiét bi lién quan (vi du, éng tiém dwgc nap trude hodic bom ty dong), &
mot thoi diém hozc & nhiéu thoi diém. Ché phidm ding ngoai dudng tiéu hoa khac c6
thé duoc phan phdi dudi da hoic trong da bang cac phuong phap vi tiém hodc phén

phéi bang miéng dan trén da.

Sang ché @& xuit phuong phap tao tinh mién dich bao vé khang lai Norovirut &
ddi twong, phuong phap nay bao gdm viée cho dbi twong ding ngoai duong ti€u hoa
khong nhiéu hon mét lidu duy nhit ché phdm vacxin theo sang ché, trong d6 vacxin
ndy bao gdm VLP Norovirut nhém gen I va/hodic nhém gen II nhu dugc mé ta theo
sang ché va ty ¥ it nhat mot ta duge. Trong cac phuong an nay, ché phim vacxin mot
litu duy nhét lam ting it nhat 3 1in hiéu gia khang thé huyét thanh dic hiéu véi
Norovirut so v6i hiéu gia & ngudi ndy truée khi dung ché phidm. Theo mét sé phuong
an, ché phdm vacxin mot lidu duy nhét lam ting it nhét 6 1dn hiéu gia khang thé huyét
thanh dic hiéu véi Norovirut so voi hiéu gid & ngudi nay trude khi ding ché phim.
Trong céc phuong an khac, ché pham vacxin mét liéu duy nhét tao ra hiéu gia khang

thé huyét thanh ddc hiéu voi Norovirut c¢6 thé so sanh dugc véi hidu gia khang thé
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dugc tao ra béi viéc phoi nhiém Norovirut séng trong qué trinh nhidm tu nhién-nghia
13, ting hon khoang 10 14n vé khang thé huyét thanh dic hiéu véi Norovirut so véi
hiéu gi4 & ngudi nay truée khi ding ché phdm. Theo mot sb phuong 4n, ché phim
vacxin mot lidu duy nhat tao ra viéc ting hiéu gia khang thé huyét thanh dic hiéu véi
Norovirut trong pham vi 7 ngay ding ché phim. Tét hon 13, ché phim vacxin mot lidu
duy nhét duoc ding bing duong ding trong tinh mach, dudi da, hoic trong co. Theo
mdt s6 phuong an, ché phim vacxin mot lidu duy nhét dugc dung trong co cho ngudi.
Nhu duge md ta theo séang ché, theo mot s6 phuwong 4n, ché phim vacxin mot
lidu duy nhat phi hop dé st dung trong phuong phap nay bao gdbm mdi loai trong sé
Norovirut nhém gen I va/hodc nhém gen II véi lugng khong 16n hon 150ug. Vi du,
theo mot s6 phuong 4n, ché phim vacxin bao gébm VLP Norovirut nhom gen I voi
luong khong 16n hon 150pg, khong 16n hon 100pg, khong 16n hon 50ug, khong 16n
hon 25pg, khong 16n hon 15pg, hodc khong 16n hon 10pug. Trong cac phuong 4n khac,
ché phdm vacxin bao gdbm VLP Norovirut nhém gen II v4i lugng khong 16n hon
150pg, khong 16n hon 100pg, khong 16n hon 50pg, khong 16n hon 25ug, khong 16n
hon 15ug, hodc khong 16n hon 10pg. Theo mét sé phuong 4n, ché phdm vacxin bao
g6m mdi loai trong s6 VLP Norovirut nhém gen I va nhom gen II v6i lugng khong 16n
hon 50ug. Trong céc phuong 4n, trong d6 ché pham vacxin mét lidu duy nhit bao gbm
c& VLP Norovirut nhém gen I va nhém gen II, liéu ding VLP Norovirut nhém gen I
va nhém gen II ¢6 thé 13 gidng hodc khac nhau. Vi du, theo mot phuong an, ché phim
vacxin c6 thé bao gbm VLP Norovirut nhém gen I v6i lwong khong 16n hon 50ug va
VLP Norovirut nhém gen II véi lugng khdng 16n hon 150ug. Theo mot phuong an
khac, ché phdm vacxin c6 thé bao gdm VLP Norovirut nhém gen I vé6i lugng khong
16n hon 25ug va VLP Norovirut nhdm gen II véi lugng khong 16n hon 50pg. Trong
céc phurong 4n khac, ché phim vacxin c6 thé bao gdm VLP Norovirut nhém gen I véi
luong khong 16n hon 15ug va VLP Norovirut nhém gen II véi lwong khéng 16n hon
50ug. Trong cic phuong an khac nita, ché phdm vacxin c¢6 thé bao gébm VLP
Norovirut nhém gen I véi lugng khong 16n hon 25pg va VLP Norovirut nhéom gen 11

v6i luong khong 16n hon 150pg.

Theo mot phwong 4n ctia phuong phap nay, d6i twong 13 ngudi va vacxin cho su

bao vé& khéi mdt hodc nhiéu triéu ching do nhiém Norovirut. Mac dii con c¢6 cac bao
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céo khac vé cac phuong phép tao ra dap tng mién dich v6i khang nguyén Norovirut
(tham khao US 2007/0207526), céc chi s6 dap ting mién dich bao vé khang lai
Norovirut & ngudi vin chua dwge nhén dién 16 rét (Herbst-Kralovetz et al. (2010)
Expert Rev. Vaccines 9(3), 299-307). Khong giéng nhu mét s6 vacxin hién dugc cip
phép & M§ ma hiéu qui ctia vacxin ndy la twong lién v6i khang thé huyét thanh, cac
nghién ctru thé hién 1a cac gen danh ddu dap tng mién dich, nhu 1a viée tang hi¢u gia
clia céc khang thé huyét thanh IgG khéng lai virut Norwalk, khong phai 1a két hop véi
mién dich bao vé & ngudi (Johnson et al. (1990) J. Infectious Diseases 161: 18-21).
Hon nita, nghién ctru khéc dé thir nghiém virut Norwalk & ngudi da chi ra rdng, tinh
nhay cdm v&i nhiém Norwalk 13 do nhiéu yéu t6 va bao gdm cac yéu t6 nhu 1a tinh
trang tiét va dap ing mién dich niém mac ghi nhé (Lindesmith et al. (2003) Nature
Medicine 9: 548-553).

Béi vi Norovirut khong c¢6 kha ning dwoc nudi ciy in vitro, nén hién khong co
c4c thir nghiém trung hoa virut. Thir nghiém chirc ning ding dé thay thé déi véi thir
nghiém trung hoa 13 thir nghiém wc ché ngung két hdng ciu (hemagglutination
inhibition - HAI) (tham khao Vi du 1). Thtt nghiém HAI do kha ning cta cac khing
thé dugc tao ra bdi vacxin Norovirut, (rc ché ngung két té bao hdng ciu dugc phu
khang nguyén bing VLP Norovirut bdi vi VLP Norovirut gin két véi cac khang
nguyén té bao hdng cau (vi du, cac khang nguyén nhém maéu histo). Thix nghiém nay
con dugc biét dén 1a thir nghiém phong bé hydrat cacbon, do n6 1a ddu hiéu cho biét
kha ning chirc ning ciia cic khang thé trong viéc phong bé su gin két cua virut hogc
VLP véi hydrat cacbon khang nguyén ciia nhém mau trén té bao hdng ciu. Trong thir
nghiém nay, lugng duoc c¢b dinh cua VLP Norovirut dugc tron véi lugng dugc ¢b dinh
cla té bao h(‘“)ng clu va huyét thanh tir cac dbi tuong dugc tao mién dich. Néu miu
huyét thanh chira cac khang thé chirc ning, cic khang thé s& gén két v6i cac VLP, nho
d6 e ché sy ngung két cua t& bao hdng ciu. Theo sang ché, “cac khang thé chirc
ning” chi cac khang thé ma c6 kha ning e ché sy tuong tac gifra cac hat Norovirut va
c4c khang nguyén té bao hong ciu. Néi cach khéc, hiéu gia khang thé chuc nang la
twong duong véi khang nguyén nhém méu histo (HBGA) hodc hiéu gia khang thé
phong bé hydrat cacbon. Hiéu gia huyét thanh ciia cac khang thé chtrc ning dic hiéu
v6i Norovirut ¢6 thé duge do bang thir nghiém HAI duoc mo ta trén day. Hiéu gia

huyét thanh cua cac khang thé chirc nang dic hiéu véi Norovirut con c6 thé duge do
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nh¢ st dung thtr nghiém dua trén ELISA, trong d6 khang nguyén hydrat cacbon H
dugc gin két véi cac giéng vi chuén d6 va VLP Norovirut gén két voi khang nguyén H
dugc phat hién khi ¢6 mat huyét thanh (tham khao Vi du 1 va Reeck et al. (2010) J
Infect Dis, Vol. 202(8):1212-1218). Viéc ting mirc ciia cac khang thé chirc ning dic
higu vé6i Norovirut ¢ thé 1a chi sé ctia dap tng mién dich bao vé. Do d6, theo mot
phuong 4n, viéc ding vacxin tao tinh mién dich bao vé bao gdm viéc ting hiéu gia
huyét thanh ctia cac khang thé chirc ning dic hidu véi Norovirut so v6i hiéu gid huyét
thanh & nguoi khong nhan vacxin. Higu gia huyét thanh cia cac khang thé chirc ning
ddc hiéu v&i Norovirut cho ddu hiéu vé dap tmg mién dich bao vé t6t hon 1a hiéu gia
trung binh nhén 16n hon khoang 40, 50, 75, 100, 125, 150, 175, 200 nhu dugc do béng
thir nghiém HAI hoic hiéu gi4 phong bé (BT)s, (trc ché 50% lién két khang nguyén H
bang VLP Norovirut) hidu gia trung binh nhén 13 16n hon khoang 100, 150, 200, 250,
300, 350, 400, 450, hodc 500 nhu dugc do bang thir nghiém gin két khang nguyén H.
Theo mot phwong 4n, hidu gia huyét thanh cta cac khang thé chirc ning dic hiéu véi
Norovirut 1a hidu gi4 trung binh nhan 16n hon khoang 40 nhu dugc do bing thir
nghiém HAI. Theo mdt phuong 4n khéc, hiéu gia huyét thanh cua cac khang thé chuc
nang dic hi€u v4i Norovirut 13 hidu gid trung binh nhan 16n hon khoang 100 nhu dugc
do bang thir nghiém HAIL Theo mot phuong an khéc, hiéu gia huyét thanh cta cac
khang thé chirc ndng déc hi¢u vdi Norovirut 1a BT, hi€u gia trung binh nhan 16n hon
khoang 100 nhu dugc do bang thir nghiém gin két khang nguyén H. Theo mot phuohg
an khéc, hidu gia huyét thanh cua cac khang thé chirc ning dic hiéu véi Norovirut 1a
BTs), hiéu gi4 trung binh nhan 16n hon khoang 200 nhu dugc do bang thir nghiém gén
két khang nguyén H.

Theo mét khia canh khéc, viée cho dbi twong dung vacxin tao tinh mién dich bao
vé bao gdm dap ing mién dich niém mac IgA va dap tmg mién dich toan than IgG
bang céch ding ngoai dudng tiéu hoa (t6t hon 13 trong co) khong nhidu hon mét lidu
duy nhit khang nguyén hodc ché phdm vacxin bao gdbm mét hodc nhiéu loai khang
nguyén Norovirut va tlly ¥ it nhat mot t4 dugc hidu qua. Céc tac gia sang ché da ngac
nhién kham phé ra ring, viéc ding ngoai dudng tiéu hoa ché phidm vacxin Norovirut
dugc mb ta theo sang ché tao ra dép tmg IgA manh, ngoai dap tmg IgG manh. Thong
thuong, cac dép tng IgA manh chi quan sat dugc khi vacxin dugc dung qua dudng

ni€ém mac.

-20-



26819

Theo mot sé phuong 4n, viéc ding vacxin tao tinh mién dich bao vé bao gdm
viéc tang murc té bao tiét khang thé dic hiéu v6i Norovirut IgA trong méu so véi mirc
& ngudi khong ding vacxin. Theo mot s& phuong 4n, viéc ding vacxin tao tinh mién
dich bao vé bao gém viéc ting muc té bao tiét khéang thé dic hiéu v6i Norovirut IgA
trong mau so v6i mirc & ngudi trude khi nhan vacxin. Theo mot phuong an, té bao tiét
khéng thé dic hiéu v6i Norovirut IgA la CCR10+, CD19+, CD27+, CD62L+, va
adf7+. Té bao tiét khang thé voi dic tinh danh diu nay c6 kha ning dinh cu & ca md
limphd ngoai vi, nhu 13 vét Peyer trong gut, va mo limphd niém mac, nhu 13 niém mac
rudt. Theo mot phuong 4an, sb lwong té bao tiét khang thé CCR10+, CD19+, CD27+,
CD62L+, va o437+ IgA 1a 16n hon khoang 500, khoang 700, khoang 1.000, khoang
1.500, hodc 1a 16n hon khoang 2.000 té bao trén 1 x 10° bach cidu don nhan to mau
ngoai vi. Theo mét phuwong 4n khac, té bao tiét khang thé diic hidu v6i Norovirut IgA
1a CCR10+, CD19+, CD27+, CD62L-, va 04B7+. Té bao tiét khang thé v6i dic tinh
danh diu nay thuong thé hién dinh cu chi cho cac vi trf niém mac va c6 thé 1a d4u hiéu
ctia dap tng té bao nhd. Theo mot s& phuong 4n, trong d6 vacxin dugc dung trong co,
s6 lugng té bao tiét khang thé CCR10+, CD19+, CD27+, CD62L-, va a4p7+ IgA 14
16n hon khoang 5.000, khoang 6.500, khoang 7.000, khoang 10.000, khoang 13.000,
khoang 15.000, hozc 13 16n hon khoang 20.000 t& bao trén 1 x 10° bach ciu don nhan

to mau ngoai vi.

Céc phat hién tuong ty quan sat dugc vdi vacxin d6i v6i cac virut khac, nhu 1a
rotavirut. DSi véi vacxin rotavirut, c6 tranh ludn 1a c¢6 hay khong khang thé huyét
thanh lién quan truc tiép trong su bao vé hodc chi phan 4nh nhiém hién tai (Jiang,
2002; Franco, 2006). Viéc xac dinh nhitng twong lién nay cta su bdo vé la dic biét kho
trong trong béi canh ctia cac bénh tiéu chay nhu 14 do rotavirut hodc norovirut gy ra,
trong trudng hop cac nghién ctru tién 14m sang ludn ra su bao vé c6 thé 1a nhiéu khia
canh vé6i cac thé hién tir mién dich niém mac (nhu 1a IgA & rudt), tao ra xytokin, va
mién dich qua trung gian té bao. Kho khan trong viéc do dap tng mién dich nay trong
qué trinh phét trién 14m sang, va thiéu tuong quan dén viéc do khang thé huyét thanh,
doi héi rang tinh hidu qué ctia vacxin ddi v6i cac dang virut ndy c6 thé chi duge chung

té thong qua céc thtr nghiém 14m sang & nguoi.

Nhu dugc néu trén day, viéc dung ché pham vacxin theo sang ché c6 tdc dung

ngin ngira va/hodc gidm it nhat mot triéu chimg trong s6 céc triéu chimg do nhiém
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Norovirut. Triéu chitng do nhiém Norovirut di dugc biét rd trong linh vuc k§ thuat
nay va bao gdm ndén mira, ndn, tiéu chay, va co thit da day. Ngoai ra, ngudi bénh bi
nhiém Norovirut c6 thé c6 sbt nhe, dau dau, 6n lanh, dau co, va meét. Sang ché con bao
gdm phuong phép tao ra dap tng mién dich bao vé & dbi tugng mic nhiém Norovirut
bang cach cho dbi trong dung ché pham vacxin theo sang ché sao cho it nhit mot triéu
chimg két hop voi nhidm Norovirut duge 1am nhe bot va/hodc giam. Viéc gidm triéu
chimg c6 thé duogc x4c dinh mot cach chi quan hozc khach quan, vi du, nhd dbi tuong
tw d4nh gia, thiy thubc 14m sang danh gia hodc bing cach tién hanh thir nghiém hodc
do thich dang (vi du, nhiét 40 co thé), bao gém, vi dy, dénh gia chét lugng cudc séng,
tién trién cham cua viéc nhiém Norovirut hoic triéu chiung bd sung, tinh trdm trong
cua triéu chirng Norovirut gidm hodc céc thtr nghiém phu hop (vi du, hiéu gia khang
thé, xac dinh khang nguyén bing RT-PCR, va/hodc thir nghiém hoat héa té bao B hoic
té bao T). Péap g hiéu qua con c6 thé duoc xéac dinh bang cach do truc tiép (vi du,
RT-PCR) tai lugng virut trong cic mau phan, dé phan anh luong virut di ra tir rudt).

Viéc danh gia d6i tuong bao gom ca danh gia trén dong vat va nguoi.

Sang ché con dé xudt phuong phép tao ra cac khang thé dbi v6i mot hodc nhidu
khang nguyén Norovirut, phuong phap nay bao gdm viéc cho dbi twong ding ché
phdm vacxin theo sang ché nhu dugc md ta trén day. Cac khang thé nay co thé duoc
phan 1ap va dugc tinh ché bang cac phuong phap thong thuong trong nganh. Cac
khang thé duoc phan lap dic hidu dbi véi cac khang nguyén Norovirut c6 thé duoc sir
dung trong phét trién cac phuong phap thir nghiém chin dodn mién dich. Cac thir
nghiém nay c6 thé dugc ding dé xac dinh Norovirut trong cic mau 1am sang va nhan
dién virut cu thé gdy nhiém (vi du, Norwalk, Houston, Snow Mountain, v.v.). Theo
cach khac, cac khing thé duoc phan 1ap c6 thé dugc cho cac dbi twong d& bi nhifm
Norovirut diing dé tao ra sy mién dich thu déng hoic mién dich trong thoi gian ngan.

Sang ché s& duoc minh hoa mét cach chi tiét hon bfmg cach vién din dén céc
phuong an cu thé duoc mo ta trong céc vi du dudi day. Céc vi du nay duoc dua ra chi
nhim muc dich minh hoa sang ché ma khong nhim giéi han pham vi cta sang ché

duéi hinh thirc bt ky.
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Vi du thwe hién sang ché

Vi du 1. Nghién ctru lidu bac thang, tinh an toan va kha ning tao mién dich cua vacxin
Norovirut dang hat gia virut nhi gia dung trong co & ngudi (Nghién ctru LV03-104),
Nhom nghién ciru A

Vi du ndy md t4 Nhom nghién ctru A clia nghién ctru liéu bac thang, da vi tri,
dugc 14y ngdu nhién vé tinh an toan va kha ning tao mién dich ¢& 4 mic phan lidu cia
Vacxin VLP Norovirut nhi gia dung trong co (IM) dugc bd trg td dugc 1a
monophosphoryl lipit A (MPL) va nhdm hydroxit (AIOH) so v6i gia dugc & cac cac
d6i twong truéng thanh. Khoang 48 dbi tuong & d6 tudi tir 18 dén 49 duoc xép trong
Nhém nghién ctru. Céc dbi twong nhan 2 lidu vacxin hodc gia dugc, bang cach tiém

bép (IM), 28 ngay riéng st dung kim 1,5inso (38mm).

Vacxin VLP Norovirut nhi gi4 chita VLP nhém gen I, kiéu gen 1 (GL1) va nhém
gen II, kiéu gen IV (GIL4) lam cac khang nguyén va Monophosphoryl Lipit A (MPL)
va nhom hydroxit (AIOH) lam céc ta4 dugc, natri clorua (NaCl) va L-histidin (L-His)
lam chit dém (do pH b%mg 6,3-6,7), etanol va nuéc dé tiém. Ché phém vacxin VLP
Norovirut nhi gid dung trong co dugc tém tit trong Bang 1. VLP GIL4 bao gdm trinh
tu capsit SEQ ID NO: 1, ma c¢6 ngudn gbc tir ba ching GIL4.

Bang 1. Thanh phdm thudc d6i v6i 4 ché phidm vacxin VLP Norovirut nhi gia dung
trong co trén 0,5 mL

Ché phim VLPGL1| VLP | MPL | Al* | NaCl | L-His | Etanol
(ng) | OIAW) | (ug) | (mg) | (mg) | (mg) | (M)
phan lidu 10pg 5 5 50 | 0,5 | 438 | 1,55 | 19,7
phan lidu 30pg 15 15 50 | 0,5 | 438 | 1,55 | 197
phan lidu 100pg 50 50 50 | 05 | 438 | 1,55 | 197
phan lidu 300pg 150 150 50 | 05 | 438 | 1,55 | 197

*1a nﬁém hydroxit

Gia dugc 1a nudc mudi vo tring thong thudng dé tiém (0,9% NaCl va khong cé
chét bao quan). Liéu béc thang cua vacxin dwoc tién hanh nhu sau: sau khi sang loc
thich dang dé bao gdm cac ddi tugng co suc khoe tét, cac dbi tuong trong Nhoém
nghién ciru A duoc xép 1an luot vao mdi nhom trong s6 4 nhém dung liéu, mdi nhém

khoang 12 d6i twong (cac nhém dung lidu Al, A2, A3, va A4). Cac nhém ding liu
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Al, A2, A3, va A4 thé hién céc phéan lidu khang nguyén nhi gid 5/5png, 15/15pg,
50/50pg, va 150/150pg cla norovirut GL.1 va GIL.4 tuong tng. Cac ddi twong trong
mdi nhém dung lidu dugc 14y ngiu nhién 5:1 dé nhan vacxin hodc gia duoc. Céac dbi
tugng trong nhém dung lidu Al nhan diéu tri duge 14y ngau nhién tuong Gng cia
chang (10 d6i twong nhan vacxin 5/5pg va 2 dbi tuong nhén gia dugc). Tiép theo 1a
danh gi4 tinh an toan cho cac dbi twong b'fmg cach xem lai céc triéu chung dugc ghi lai
trén phan hd trg nhé (cac ngay tir 0 dén 7) va tién st bénh tam thoi tir cac 1an thim
bénh vao cac ngay 7, 21, 28, 35, va 56. Xem xét lai dir liéu an toan qua bo kiém tra
tinh an toan trung tdm (CSM). 7 ngdy sau khi dung liéu 2 (ngay nghién ciru 35) di liu
an toan 13 c¢6 dé& xem lai tir cac dbi tuong trong nhom dung lidu Al va dugc xem 1a
ch‘?ip nhan duogc, cac dbi tugng trong nhém dung lidu A2 1 thich hop dé nhan liéu khéi
du cta ho. Cing quy tic 4p dung ddi véi lidu dung trong cic nhém dung lidu tiép
theo; cu thé, 7 ngay sau khi ding lidu 2 (ngay nghién ciru 35) dit liéu an toan 1a c6 dé
xem lai tir nhém ding liéu, nhém dung lidu tiép theo 1 thich hop dé nhan lidu khéi

dau cua ho.

O cubi giai doan thir nghiém trong Nhém nghién ctru A, khoang 10 dbi twong
trong mdi nhom ding liéu nhén vacxin (tdng 1a 40 vacxin) va 2 dbi twong trong mdi

nhom nhdn nuéc mudi (tong 1a khodng 8 d6i twong d6i chirng nhan nude mudi).

Céc d6i twong duy tri tro gitip nh¢ hang ngdy c6 cic triéu chig kéo dai bao gdm
4 phan Gng phu ti€m khu trii, nhu 13 dau, yéu, do, va sung, va 10 diu hiéu hoac triéu
chirng toan than bao gém nhiét d0 miéng hang ngay, dau dau, mét, dau co, 6n lanh,
dau khép va triéu chimg & da day rudt 1a ndn mura, ndn, tiéu chay, cing co/dau ¢ bung
d6i vai cac ngay 0 dén 7 sau mdi lidu vacxin VLP Norovirut nhi gid dung trong co
hoic kiém soat. Hién tuong dé va sung & vi tri tiém duge do va duge ghi lai hang ngay

trong 7 ngay sau mdi lan tiém.

Tién st bénh tam thoi thu dugc & mdi 1an tham kham sau d6 vao céc ngay 7+3,
2143, 2843, 35+3, 56+7, 180+14, va 393+14 va & cudc goi dién thoai tiép sau vao cac
ngdy 265 +14; cac ddi tugng dugc hoi vé ching bénh tam thoi, thim bénh cia bac si,
tac dung phu trim trong bit ky (SAE), va sy khéi phat cac tinh trang bénh méi rd rét.
Cac d6i twong c6 CBC véi WBC khac nhau va s6 lugng tiéu ciu, va BUN huyét thanh,

creatinin, glucoza, AST, va ALT duogc dénh gia khi sang loc va vao cac ngay 21 va 35
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(khoang 7 ngdy sau mdi lidu) dé danh gia tinh thich hop tiép tuc va tinh an toan, twong
ung.

Mau tir cac ddi twong dugc gom trude khi diung vacxin vao ngay 0 va vao céac
ngay 7+3, 21+3, 28+3, 35+3, 56+7, 180+14, va 393 +14 dé do khang thé huyét thanh
(IgG, IgA, va IgM riéng & va két hop) cho Vacxin VLP Norovirut nhi gi4 dung trong
co bang cac thir nghiém hép thy mién dich lién két enzym (ELISA). Hoat tinh phong
bé hydrat cacbon huyét thanh va céc khang thé HAI huyét thanh ciing dugc do. Pbi
v6i cac dbi tugng trong Nhém nghién ctu A, té bao tiét khang thé (ASC), cic gen

d4anh ddu dinh cu, té bao B ghi nhd va dap ing mién dich t& bao dugc thi nghiém.

Céc phuong phap duéi ddy dugc sir dung dé phan tich cic mau mau duoc gom tir

céc ca thé dugc gdy mién dich hoic céc c4 thé nhan gia duoc.
Do khang thé huyét thanh bing thir nghiém ELISA

Viéce do céc khang thé dén norovirut béng thir nghiém ELISA duoc tién hanh d6i
vOi tht ca cac dbi tuong, st dung VLP Norovirut tai td hop duogc tinh ché (GL.1 va
GIL4 riéng &) lam cac khang nguyén dich dé sang loc cac miu duge ma hoa. Cuy thé
13, VLP Norovirut trong chit dém phu cacbonat c6 do pH bang 9,6 duoc st dung dé
pht cac dia vi chuén do. Rira, phong bé, va u cac dia duoc pht bang céc dung dich da
dugc pha lodng 2 1an theo ddy cua huyét thanh thir nghiém tiép theo 1 rira va 1 voi
chét phan tng khang thé thu cép két hop enzym dic hiéu dbi véi téng IgG, IgGl,
IgG2, IgG3, IgG4, IgA va IgM & ngudi. Céc dung dich co chit thich dang duge bb
sung, mau duoc hién, cic dia dugc doc va cac hiéu gia IgG, IgA va IgM diém cudi
dugc x4c dinh khi so sdnh v6i dudng cong chuin so sanh dbi v6i mbi nhom khang thé.
Hiéu gi4 trung binh nhan (GMT), s6 1an ting hiéu gi4 trung binh nhan (GMFR) va tbc
do dé}g ung huyét thanh d6i v6i mdi nhém duoc xac dinh. Dép tng huyét thanh dugc
xéc dlnh 1a ting 4 14n hiéu gia khang thé so v&i hidu gia trude khi dugc tao mién dich.
Hoat tinh phong bé clia cac khang nguyén nhém mau Histo hydrat cacbon (HBGA)
Norovirut

Céc thir nghiém phong bé dé do kha ning cta khang thé huyét thanh @rc ché NV
VLP gén két v6i hydrat cacbon tong hop H tip 1 hoic H tip 3 dugc tién hanh nhu dugc
md t& trén day (Reeck et al. (2010) J Infect Dis, Vol. 202(8):1212-1218). Cu thé 13,
NV VLP dbi véi cac thir nghiém phong bé dugc 0 véi thé tich tvong duong cta huyét
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thanh, va dugc pha loang hai lan theo day tir dung dich pha lodng ban déu 1a 1:25. Rua
cac dia vi chuin do 96 giéng duoc phu Neutravidin va pht biang 2,5 pg/mL polyvalent
H tdng hop tip 1-PAA-biotin hodc polyvalent H tip 3-PAA-biotin. Bb sung c4c dung
dich VLP huyét thanh. Rira cac dia va huyét thanh tho da dong dic hidu véi NV VLP
duge bd sung, rira, va tiép theo 1a G véi IgG dé khang thé lién hgp peroxidaza cai
ngwa. Mau duogc phat trién véi co chét tetrametylbenzidin peroxidaza dang long va
duoc dimg bang 1M axit phosphoric. Mat do quang hoc dugc do & 450. Déi chimg
duong tinh va ddi chimg 4m tinh dugc tién hanh. 50% hiéu gid phong bé (BT50) dugc
xac dinh, va chi dinh lam hiéu gia & d6 OD dugc doc (sau khi b di ph'c‘in tréng) 12 50%
dbi chung duong tinh. Hiu gia béng 12,5 duoc chi dinh cho cic miu véi BT50 it hon
25. Xac dinh hiéu gi4 trung binh nhan (GMT), sd lan ting hiéu gi4 trung binh nhén
(GMFR) va tdc d6 dap tng huyét thanh déi v6i mdi nhém. DP4p tng huyét thanh duoc
x4c dinh 1a tang 4 14n hiéu gia khang thé so véi hiéu gi4 trude khi duogc tao mién dich.
Mau huyét thanh kiém soét phong bé dugc st dung 1am ddi chtng noi. Thir nghiém dé
khing dinh ddc hidu phong bé dugc tién hé‘mh nho st dung cling quy trinh d6i véi thir
nghiém phong bé véi cac ngoai 16 dudi day: sau khi pht biang hydrat cacbon, huyét
thanh dwoc 4 truc tiép trén dia khong c6 0 so bd déu tién v6i VLP. Sau khi ria, VLP

dugc U trén dia va dugce xac dinh nhu ddi véi thir nghiém phong bé.
Thit nghiém trc ché ctia khang thé trong viéc ngung két hdng cau (HAI) boi Norovirut

Céc khang thé dugc tao ra nho vacxin dugc thtr nghiém vé kha nang Uc ché
ngung két hdng ciu RBC dang O & nguoi bang VLP Norovirut nhu duge md ta trén
déy (EI Kamary et al. (2010) J Infect Dis, Vol. 202(11): 1649-58). Cac hiéu gia HAI
dugc tinh nhu sy déo ngugce clia pha lodng cao nhat ma e ché ngung két hdng ciu véi

mau RBC am tinh duoc nén va duge thé hién lam GMT, GMFR va tiang > 4 lan.

Norovirut GI.1 va VLP GIL4 dugc pha lodng theo ddy riéng ré& va dugc @ v6i thé
tich twong dwong cua 0,5% huyén phi RBC & ngudi trong dia day chit V 96 giéng.
Luong cac khang nguyén VLP Norovirut tuong tng v6i 4 don vi HA duoc x4c dinh va
khing dinh bing chuin d6 nguoc. Huyét thanh thir nghiém dugc 1am bét hoat bing
nhiét & 56°C trong 30 phit va duogc xit Iy v6i huyén pht Kaolin 25% méi dugce tao. Dé
loai di céc tac nhan wrc ché huyét thanh, cac mau thi nghiém dugc hép phu so bd véi
RBC. Thir nghiém HAI duoc tién hanh nhu sau: huyét thanh dugc xr Iy so bd (dugc
pha lodng 2 14n trong PBS c6 d6 pH bing 5,5) dugc bd sung vao cac dia V 96 giéng va
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dugc 0 v6i thé tich twong duong cia khang nguyén Norovirut GI.1 va VLP GIL 4,
teong Ung, chira 4 don vi HA. Huyén phi chira 0,5% RBC duoc bd sung vao mdi
giéng va cac dia dugc u trong 90 phut nita & 4°C. Cac giéng chi chira PBS hodc khang
nguyén khong c6 huyét thanh dwoc dung lam dbi ching 4m tinh va d6i chimg dwong
tinh, twong (mg. Hi€u gi4 trung binh nhan (GMT), s6 14n tang hiéu gi4 trung binh nhan
(GMFR) va tc d6 dap tmg huyét thanh ddi véi mdi nhom dugc xdc dinh. bép ting
huyét thanh dugc xac dinh 14 ting 4 1in hiu gi4 khang thé so voi hiéu gid trudce khi

dugc tao mién dich.
Thir nghiém té bao tiét khang thé

PBMC duogc phan 18p tir khoang 60 mL mau da dugc chdng déng vao cac ngay 0,
7+3, 28+3, va 35+3 sau khi dung Vacxin VLP Norovirut nhi gia dung trong co hoic gia
duoc. Thu dugc khoang 25mL mau dbi véi cac thir nghiém PBMC méi va 35mL mau
dbi v6i bao quan lanh ctia PBMC. Céc thir nghiém ASC xdc dinh c4c t& bao tiét khang
thé dén VLP Norovirut (Tacket et al. (2000) J. Infect. Dis., Vol. 182:302-305; Tacket et
al. (2003) Clin. Immunol., Vol. 108:241-247; El Kamary et al. (2010) J Infect Dis, Vol.
202(11): 1649-58). PBMC méi dugc danh gia ddi v6i tin s6 ASC va x4c dinh cac gen
danh d4u dinh cu tir tp hop phu cua cac dbi tugng. Dugc bao quan lanh PBMC tr cac
b1 twong tham gia trong Nh6m nghién ciru A dugce danh gia d6i v6i tan s6 ASC. Toc do
va phuong tién dap ting sb lwong ASC trén 10° PBMC & mdi thoi diém dbi véi mdi
nhém dugc md ta. Pép ting duong tinh duge xdc dinh 1am két qua dém ASC sau vacxin
trén 10® PBMC cu thé it nhét 3 d6 léch chuin (SD) cao hon hiéu gi4 trung binh truée khi
ding vacxin duge dém dbi voi tit ca cac dbi tuong (trong log hé mét) va it nhit 8 vét
ASC, ma tuong (mg vé6i hidu gia trung binh cua céc giéng ddi ching 4m tinh duoc kich
thich b&i moi truong (2 vét) cong 3 SD nhu duge xé4c dinh trong cac thir nghiém tuong
tu.

Do céac té bao B ghi nhé dac hi€u véi Norovirut

Mau d3 dugc chéng dong dugc gom dbi voi cac dbi twong chi trong Nhoém
nghién ctru A (khoang 25 mL vao cac ngay 0, 28, 56 va 180) dé do té bao B ghi nhé
vao cac ngay 0, 28, 56 va 180 sau khi vacxin st dung thir nghiém ELISpot ma trudc
d6 da tién hanh kich thich khang nguyén in vitro (Crotty et al. (2004) J. Immunol.
Methods, Vol. 286:111-122.; Li et al. (2006) J. Immunol. Methods, Vol. 313:110-118).
Té bao don nhan mau ngoai vi (5x10° t& bao/mL, 1mL/giéng trong cac dia 24 giéng)
dugc U trong 4 ngdy véi cac khang nguyén VLP Norovirut GI.1 va GIL.4 riéng r& dé
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cho phép mé rong nhan dong té bao B ghi nh¢ dic hiéu khéng nguyén va phan hoa
thanh té bao tiét khang thé. Cac mau dbi chimg bao gdm té bao dugc 1 trong ciing cac
diéu kién khong c6 mit khang nguyén va/hodc céc té bao duge U véi khéng nguyén
khéng lién quan. Theo sau kich thich, rita, dém, va chuyén céc té bao vao cac dia
ELISpot dugc phii bang Norwalk VLP. Pé xac dinh tin s cia céac té bao B ghi nhé
ddc hiéu virut trén tong té bao limphd B tiét Ig, t& bao B lan rong cling .dut(_)rc b sung
vao céc giéng dugc phu bing cac khang thé IgG khang ngudi va IgA khang ngudi. Cac
khéng thé lién két dwgc kham ph4 ra voi IgG khang nguodi hodc IgA khéng nguoi duge
d4nh ddu HRP tiép theo 12 co chét thich dang. Lién hop vao cac nhom phu IgA va IgG
(IgAl, IgA2 va IgG1-4) con dugc st dung dé xac dinh céc dép tng nhém phu dac hiéu
khéng nguyén ma c6 thé lién quan véi co ché hiéu qua riéng biét va cac vi tri mdi mién
dich. Dém cac vét bing thiét bi doc ELISpot. Quin thé t& bao lan rong dbi v6i mdi dbi
tugng dugc thir nghiém bang cach dém dong té bao dé khing dinh phenotip té bao B
ghi nhé cua chung, nghia 1a CD19+, CD27+, IgG+, IgM+, CD38+, IgD, trong sb céac
dang khac (Crotty et al. (2004) J. Immunol. Methods, Vol. 286:111-122.; Li et al.
(2006) J. Immunol. Methods, Vol. 313:110-118). '

Dap tmg mién dich té bao

M4u da duge chéng déng (khoang 25 mL vao cac ngay 0, 28, 56, va 180) tur cac
ddi tuong trong Nhom nghién ciru A dugce gom 1am cac mau dugc mi hoa va PBMC
dugc phan 14p va duge bao quan lanh trong nito 16ng dé danh gia sau d6 c6 thé vé cac
dap tmg CMI dén cac khang nguyén VLP Norovirut GI.1 va GIL4. C4c thit nghiém ma
duoc tién hanh bao gdm cac dap ing tang sinh PBMC va cac d4p tng xytokin dén cac
khéng nguyén VLP Norovirut GI.1 va GIL.4 bing cich do cic mirc interferon (IFN)-y
va intolokin (IL)-4 trong sb cac dang khac theo cac k¥ thuat duoc thibt 18p (Samandari
et al. (2000) J. Immunol., Vol. 164:2221-2232; Tacket et al. (2003) Clin. Immunol.,
Vol. 108:241-247). Cac dap tmg té bao T ciing dugc danh gia.
Két qua

Dénh gi4 tinh an toan bao gdm céc triéu chiig kéo dai khu trt va toan than trong
7 ngdy va céc triéu chiing khong kéo dai trong 28 ngay sau mdi lidu. Tac dung phu
trdm trong quan sat duogc trong 12 thang. Kha ning tao mién dich dugc danh gia voi
huyét thanh thu duoc trude va sau mdi vacxin dbi véi cac khang thé Pan-ELISA (IgG,
IgA va IgM két hop) va té bao don nhan mau ngoai vi (PBMC) d6i véi t& bao tiét
khang thé (ASC) IgG va IgA nhd ELISpot.
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T4t c4 4 nhém dung lidu duge xép ddi véi Nhom nghién ciru A véi 2 dit liéu an
toan sau liéu sn c6 tir tit ca 4 nhom dung liéu (tdng 40 vacxin). Trong s6 40 vacxin,
dau hozc yéu 1a tridu ching khu tra phd bién nhét dugc bao céo sau khi ding hodc 1a
khi dung liéu, trong khi triéu ching sung hosc do 1a khong thuong xuyén. Khong c6
triéu ching khu trd trdm trong dugc bao cdo. Tridu ching toan than nhu dau diu, dau
co, hodc kho chiu sau khi dung hodc 1a khi dung lidu dugc bao cdo béi it hon mot nira
vacxin. Khong c¢6 vacxin dugc bao cdo 1a gay sét. Khong c6 SAE lién quan dugc bio

cao.

Nhu dugce thé hién trén cac hinh vé& tir FIG.1 dén FIG.3, céc dap ing khang thé
Pan-ELISA tri nh¢ manh (két hop IgG, IgA, va IgM) quan sét dugc & ca cac khéng
nguyén VLP 7 ngay sau khi ding lidu thir nhat cta phan lidu thip nhét (cac VLP 5ug
GIL.1 + 5ug GIL4). Liéu thtr hai khong cho dap ting sau liéu manh. Cac két qua tuong
tw quan sat dugc dbi véi khang nguyén dac hidu huyét thanh IgG va dap tng huyét
thanh IgA duoc do riéng ré (cac hinh vé tir FIG.4 dén FIG.9). Cac dép tmg phu thudc
liu quan sat dwoc ddi véi cac dap tmg khéng thé dén c4 hai khang nguyén (c4c hinh
v& tir FIG.1 dén FIG.9). Tuy nhién, dap ung t6i da dén GI.1 VLP xuét hién dé dat duoc
liéu thap hon so vé6i dap ung t&i da dén VLP GIL4 (15ug dbi lai 50pg). Ngac nhién 13,
mdt lidu duy nhét vacxin Norovirut nhi gi4 diing trong co tao ra hidu gia khang thé dac
hiéu khang nguyén ngac nhién 13 16n hon 13 rét so véi hiéu gia duoc tao ra boi hai lidu
dung vacxin VLP don gid dugc ding trong miii bao gém liéu VLP cao hon 20 Iin
(FIG.10; so sanh nhém LV03-104 5ug v6i nhém LV01-103 100pg). Hon nita, lidu
thdp (5pg), vacxin Norovirut nhi gia dung trong co tao ra hiéu gia khang thé dic hiéu
v6i Norovirut twong tu vé6i khi dugce tao ra & ngudi duoc phoi nhiém véi Norovirut tu
nhién (FIG.10).

Céac d4p tng IgG va IgA ELISpot manh cdn quan sat duoc & ngay 7 sau lidu thi
nhit ctia phan liéu thip nhit (5ug) ddi voi ca hai khang nguyén VLP (Bang 2). Pic
biét, dap tmg té bao tiét khang thé (ASC) thién vé& IgA dbi lai IgG va ASC thé hién
dinh cu niém mac (alpha 4/beta7) va phehotip thu thé hoa dong (CCR10) nhu dugc
danh gia bang cach dém dong té bao (FIG.11; Bang 3). Nhu duoc thé hién trong Bang
3, sb lugng ASC 16n hon thé hién cac gen dénh d4u dinh cu niém mac (beta 7+,
CD62E-) so v6i cac gen danh déu dinh cu d6i ngdu niém mac/ngoai vi (beta 7+,
CD62L+). Bang 4 thé hién ty 1¢ phan trim cia cac té bao B ghi nhé trén 10° bach cau
don nhé4n to mau ngoai vi ma dap ng véi cac khang nguyén VLP. Ty 1& phin trim 16n

ctia t& bao B ghi nhé dic hiéu khang nguyén con biéu hién cac gen danh ddu dinh cu
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niém mac so voi doi ngau niém mac/ngoai vi hodc cac gen danh dau dinh cu ngoai vi.

Dap mg twong ty con quan sat duge & ngudi nhan lidu 15pug va 50pg (cic Bang tir 2

dén 4).

Béng 2. Ngdy 7, dic tinh dap tmg PBMC. S6 té bao tiét khang thé x4p xi (ASC)/triéu

CD19+ té bao.
ASC/triéu CD19+ té bao - Ngay | Phén trim dap | Vacxin dic
7 ung vacxin hiéu
Té bao B dic hiéu IgA IgG IgA IgG bac bac Phqﬁn tram cua
v6i Norovirut GIL.1 GIL1 GIl4 | GII.4 (hiéu véijhi€u voi téng PBMC
GL.1 | GIIL4 tuan hoan
Higu gid trung | 30947 | 13807 | 10947 | 3945 | 4,48% | 1,49% | 5,96%
binh nhén liéu A1l
Spg (n=5)
Do léch chuén lidu | 6674 | 9780 | 3651 | 2261
AlSpg
Higu gid trung | 25296 | 17004 | 7108 | 4336 |4,23% | 1,14% | 537%
binh nhén liéu A2
15pg (n=4)
Do léch chuén lidu | 10846 | 18770 | 6055 | 5697
A2 15ug
Higu gid trung | 36158 | 20572 | 14103 | 2549 | 5,67% | 1,67% | 7.34%
binh nhan liéu A3
50ug (n=4)
Do léch chuén lidu | 11470 | 418 | 7627 | 2230
A3 50ug
Higu gid trung | 34183 | 9566 | 26213 | 11310 | 4,37% |3,75% | 8,13%
binh nhén lidu A4
150pg (n=4)
Do léch chuén lidu | 32938 | 4466 | 89769 | 15226
A4 150pg
Gia dugc (n=2) 0 152 0 108 |0,02% | 0,01% | 0,03%
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Khi khong c6 thir nghiém trung hoa virut truc tiép sin c6 do khong c6 kha ning
nudi cdy Norovirut in vitro, cac thir nghiém chirc ning duoc ding dé thay thé dbi véi
cac thtt nghiém trung hoa virut dugc tién hanh dé do cac khang thé chirc ning trong

vacxin.

Str dung thtr nghiém hoat tinh phong bé khang nguyén hydrat cacbon H dugc md
ta trén day, dé do wrc ché lién két VLP GL.1 vao khang nguyén H qua trung gian la
khéng thé huyét thanh dugc tao ra nhd vacxin. Dit liéu duge thé hién 1am sb 14n tdng
hiéu gi4 trung binh nhan (geometric mean fold rise- GMFR) va dap ung huyét thanh
(tang 4 1an) trong Bang 5, va 14 hiéu gia trung binh nhan (geometric mean titer - GMT)
trong Bang 6. Ngac nhién 1, sau chi mot 1an tiém ché phdm vacxin trong co, hoat tinh
phong bé hydrat cacbon 3 rét quan sat dugc trong tit ca cac nhom ding lidu; thuc té,
viéc ding lidu thir hai ciia vacxin khong 1am ting o rét hoat tinh phong bé so véi cac
mirc sau lidu 1. Viée @rc ché hoat tinh lién két duoc duy tri qua toan b giai doan thu

nghiém, 1én dén 56 ngay sau khi dung lidu 1.
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Bang 6. Hoat tinh phong bé hydrat cacbon (HBGA BT50), hiéu gia trung binh nhéan
GI.1 khang Norovirut (GMT)

Ngay nghién ctru
, 28 ngaysau | 7 ngay sau | 28ngay sau
Trude khi | 7 ngay saukhi| 21 ngay sau | khidunglieu | khi dung liéu | khi dung lieu
dunglieul | dinglieul |khidungliéul| 1 (Trude khi | 2 (35 ngay sau | 2 (56 ngay sau
dung lieu 2) | khi ding liéu 1) | khi ding liéu 1)
o aeA GMT
Nhém diéu N| (95% |N GMT N GMT N GMT N GMT N GMT
tri CI)O (95% CI) (95% CI) (95% CI) (95% CD) (95% CI)
vacxin VLP | 9| 289 |9 | 768,55 |9 | 723,77 |9 568 91 577,1 |9 4783
5/5 meg (12,7, (344,1, (398,1, (321,8, (351,2, (293,3,
65,9) 1716) 1316) 1003) 948.,3) 780,1)
vacxin VLP | 8 | 249 | 8| 826,1 |8 | 6343 8| 4598 | 7| 6103 |7| 2309
15/15 meg (12,7, (524.9, (285,9, (225,3, (354,6, (105,2,
48,7) 1300) 1407) 938,6) 1050) 506,7)
vacxin VLP 10| 17,3 |10} 6692 |10| 483,7 |10 3624 |[10| 3289 |9|184(972,
50/50 mcg 9,9, (329,1, (258,7, (192,9, (191,9, 348,3)
30,3) 1361) 904,2) 680,7) 563,8)
vacxin VLP | 8 | 15,5 |7 435 8| 300,7 | 8| 252,7 | 8| 291,5 |8| 369,7
150/150 mcg (11,1, (262,5, (173,9, (146,7, (171,5, (233,8,
21,8) 720,8) 520) 435,2) 495.,4) 584,6)
Gia dugc 8129(9,1,| 9 (24,6(9,8,19[22,5(88,]922,2(89,| 8 |24,6(84, |8 18,3
92,8) 62,1) 57,3) 55,5) 72,6) (10,1,
33,3)

Céc ket qua dua trén tat ca cac doi twong nhén ca hai liéu cua san pham nghién ciru.

Hai diém dir liéu cua doi twong bi loai trir do kha ning bi 14n giita cac mau.

Tuong tu, hoat tinh phong bé hydrat cacbon cia khang thé huyét thanh khéang lai

VLP GIL4 dugc do. Dép g rd rét quan sat dugc trong tit ca cac nhom dung liéu nhu

dugc do béi GMFR va dap tg huyét thanh (Bang 7) ciing nhu GMT (Bang 8). Tuong

tu v6i phong bé lién két GI.1 qua trung gian 13 khang thé dugc mé ta trén day, phong

bé manh hoat tinh lién két hydrat cacbon VLP GII.4 dugc xé4c dinh chi sau mét liéu, va

lidu thir hai khong xuét hién su cai thién hoat tinh phong bé.
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Béng 7. Hoat tinh phong bé hydrat cacbon (HBGA BT50), s6 14n ting hiéu gi4 trung binh
nhan GI1.4 khéng Norovirut (GMFR) va dap tng huyét thanh (ting 4 14n)

Ngay nghién ctru
7 ngay sau khi 21 ngay sau khi 28 ngay sau khi |7 ngay sau khi dung | 28 ngay sau khi
ding liéu 1 ding lidu 1 ding lidu 1 lidu 2 dung lidu 2
(Trudce khi dung (35 ngay sau khi | (56 ngay sau khi
lidu 2) ding liéu 1) dung lidu 1)
Nhém | N | GMF |ting4 | N | GMF | ting4 | N | GMF | ting4 | N | GMFR | ting 4 |N| GMF | ting 4
didu trj R | lan R lan R lan (95% | lan R 1an
(95% | (95% (95% | (95% (95% | (95% Ch | (95% (95% | (95%
CDh | C) CDh CD CDh CD CD Ch | CI)
Vacxin |9 | 5 333 19 59 | 556 | 9| 47 | 444 |9 | 47 444 1915 (1,6, 55,6
VLP 5/5 (1,6, | (7,5, (1,7, | (21,2, (1,4, | (13,7, (1,6, | (13,7, 15,9) | (21,2,
" meg 16,1) | 70,1) 20,3) | 86,3) 15,7) | 78,8) 13,8) | 78.,8) 86,3)
Vacxin 11 | 62,5 |8(92@3,] 62,5 | 8 | 74 | 62,5 |7 |7(@2,1,| 57,1 |7| 5,6 | 57,1
VLP 2,7, | (24,5, 27,9) | (24,5, 2,5, | (24,5, 23) | (184, (2,3, | (184,
15/15 453) | 91,5) 91,5) 21,8) | 91,5) 90,1) 14) | 90,1)
meg
Vacxin |10| 18,6 | 70,0 |10} 12,2 | 70,0 | 10| 84 | 70,0 | 10| 87 70,0 [9] 5,2 | 66,7
VLP (4,9, | (34,8, (3.8, | (34,8, (2,9, | (34,8, (2,9, | (34,8, (2,2, (29,9,
50/50 70,8) | 93,3) 39,4) | 93,3) 24,1) | 93,3) 26,1) | 93,3) 12) | 92,5)
meg
Vacxin 10,1 | 57,1 | 8| 55 | 50,0 | 8 | 44 | 50,0 | 8 | 473 37,5 |8] 3,1 | 25,0
VLP 2, | (18,4, (1,9, | (15,7, (1,6, | (15,7, 1,7, | (.5, (1,3, | (3,2,
150/150 51,8) | 90,1) 16,5) | 84,3) 12,2) | 84,3) 10,7) | 75,5) 7,2) | 65,1)
meg
Gia duogc 1 0,0 |8 |L,1(L,] 0,0 | 8| 1,3 12,5 | 8 1,8 12,5 {812(0,7,| 12,5
0,9, | (0,0, 1,3) | (0,0, 0,9, | (0,3, 0,5, | (0,3, 6,1) | (0,3,
1,1) | 36,9) 36,9) 2,1) | 52,7) 6,7) | 52,7) 52,7)

Céc ket qua dya trén tat cd cac doi twong nhan ca hai liéu cta san pham nghién ciu.

Hai di€m dir liéu ctia doi tugng bi loai trir do kha ning bi 14n gitta cac mau; mot trong cac diém dir liéu

ndy 1a mau dudng co sé tao ra ddi twong khong c6 dit lidu vé sb 1an tang d6i véi thoi didm bét ky.

Bang 8. Hoat tinh phong bé hydrat cacbon (HBGA BT50), hiéu gia trung binh nhan
GII.4 khang Norovirut (GMT)

Ngay nghién ciru
Trudc khi 7 ngay sau | 21 ngay sau | 28 ngay sau | 7 ngay sau khi | 28 ngay sau khi
dung lidu 1 | khi dung lidu | khi dung liéu | khi ding liéu | dung lidu 2 (35 | dung liéu 2 (56
1 1 1 (Truwde khi | ngay sau khi ngay sau khi
ding liéu2) | dunglidul) | dungliéul)
Nhém |N| GMT |[N| GMT (N| GMT |[N| GMT |N GMT |N GMT
diéu tri (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
vacxin | 9 [40,3(18, |9 | 202,1 9| 2369 |9 189,7 |9 188,7 |9 201,6
VLP 5/5 90) (106,3, (1334, (1086, (118,7, (116,4,
mcg 384,3) 420,6) 331,3) 300,1) 349,5)
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Ngay nghién ctru

Trudc khi 7 ngay sau | 21 ngay sau | 28 ngay sau | 7 ngay sau khi | 28 ngay sau khi
dung lidu 1 | khi dung lidu | khi dung lidu | khi dung liéu | ding liéu 2 (35 | dung lidu 2 (56
1 1 1 (Trude khi | ngay sau khi ngay sau khi
dung liéu2) | dunglidul) | dunglidu 1)

Nhém |N| GMT |N| GMT |N| GMT |N| GMT |N GMT [N GMT

didu tri (95%CI)| | (95%CI)| [(95%CI)| |(95% CI) (95% CI) (95% CI)
vacxin | 8| 23,7 |8| 260,1 |8| 2181 [8| 1754 |7| 1823 |7|1463 (92,4,
VLP (12,8, (95,1, (104,2, (82,7, (89,1, 231,5)
15/15 43,8) 711,1) 456,3) 372) 372,8)
mcg

vacxin |10| 28,4 10| 527,2 |10| 3452 |10 2383 |10| 246,5 9 160,2

VLP (13,1, Q71,1, (195,5, (1394, (138,7, (1074,
50/50 61,5) 1025) 609,6) 407,3) 438,2) 238,8)
mcg

vacxin | 8 63 (24,8, |7 | 721,8 |8 | 347,7 |8 277 8 267.9 8 193,5

VLP 160,4) (344,6, (186,1, (145,6, (158,7, (121,6,
150/150 1512) 649,5) 527) 452,2) 308,2)
mcg '

Giaduwge | 8| 24,1 |9| 228 |9 249 |9| 29,1 |8| 44(12,6, |8]| 482 (16,7,
(12,9, 45) (12,6, (12,7, (15,1, 154,2) 139,5)
41,6) 48,7) 56,1)

Céc ket qua dya trén tat ca cdc doi tugng nhén ca hai li€u cta san pham nghién ciru.
Hai diém dit liéu cta do6i twong bi loai trir do kha ning bi 14n giita cac mau.

Thir nghiém e ché ngung két hdng ciu (HAI) con duoc sit dung cho thir nghiém
dap tmg ctia khang thé huyét thanh tir cac dbi tugng duoc dung vacxin khang lai cac
khang nguyén dich VLP Norovirut. Tuong tw v6i cic nghién ciru lién két khang
nguyén hydrat cacbon H, chi mét lidu vacxin VLP tao ra cac khang thé c6 tac dung Grc
ché ngung két hdng cau trong tit ca cac nhém dung lidu, nhu duge do bdéi GMFR
(Bang 9), ting 4 lan (Bang 9), va GMT (Bang 10). Mic du mirc tc ché ngung két hdng
cau dugc duy tri dén ngay cudi cung duoc thir nghiém (28 ngdy sau khi dﬁng lidu 2, 56
ngdy sau khi ding liu 1), lidu vacxin VLP tht hai khong xuét hién sy cai thién murc

d0 rc ché ngung két hdng cdu do khang thé dugc tao ra béi vacxin.
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Bang 10. Thir nghiém tc ché ngung két hdng cdu, cho hidu gi4 trung binh nhén GI.1

khang Norovirut (GMT)
Ngay nghién ciru
Truéc khi | 7ngaysau | 21 ngdysau | 28 ngay sau | 7 ngay sau khi | 28 ngay sau khi
dung liéu 1 |khi dung liéu | khi dung liéu | khi dung liéu | dung liéu 2 (35 | dung liéu 2 (56
1 1 1 (Tru6e khi | ngay sau khi ngay sau khi
dung lieu2) | dunglidu 1) dung liéu 1)
Nhém didu [ N| GMT |N| GMT |N| GMT |N| GMT |N GMT |N GMT
tri (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
vacxin | 9| 264 |9 1435 [9| 1853 |9 | 162, 157 (80,3, |9 | 167,4 (88,4,
VLP 5/5 (14,1, (53,6, (88,6, (83,3, 307,1) 316,8)
meg 49,4) 383,8) 387,6) 315,6)
vacxin | 8 11,9 | 8| 1053 |8 | 113,1 |8 84,2 103,3 71 99,2 (46,9,
VLP 15/15 (6,1, (56,1, (42,5, 31,1, (43,3, 209,7)
mcg 23,4) 197,6) 301,3) 227,6) 246,6) -
vacxin (10} 7,2(5,3, |10 160 |10 119,2 |10| 99,7 |10 103,8 9| 81,1(38,8,
VLP 50/50 9,6) (79,4, (60,4, (51,8, (58,4, 169,5)
mcg 322,6) 235,1) 191,8) 184,5)
vacxin | 8 /92(7,5, |7 | 1141 |[8| 1016 |8 77,2 77,2 (51,8, | 8| 67,3 (44,7,
VLP 11,3) (50,9, (62, (51,8, 115) 101,3)
150/150 255,7) 166,4) 115)
mcg
Gia dugc | 8 16,8 |9 16,6 |9 16,1 9 116,6(11, 15,4 (10, |8 16,2 (10,8,
(10,1, (11,7, (10,7, 25) 23,7) 24.,4)
28,1) 23,7) 24,1)

Céc két qua dya trén tat ca cac doi tugng nhén ca hai liéu cia san pham nghién ctu.

Hai dieém dit liéu cta doi tuwong bi loai trir do kha nang bi lan giita cac mau.

Con c6 thé dat duoc e ché ngung két hdng cdu khi VLP dich 14 virut khong

ghép d6i duge. Khang thé huyét thanh duogc tao ra nhd vacxin ma e ché ngung két

hdng ciu bang ching virut VLP Houston, nhu duoc do béi GMFR va dap tng huyét

thanh (Bang 11) ciing nhu GMT (Bang 12). Trong trudng hop ndy, cac lidu vacxin

VLP cao hon tao cho céc dap tng manh hon, cu thé 1a nhu duoc do béi viee tdng 4 lan

hoic GMT. GMFR va ting 4 14n con duoc ting rd rét khi VLP dich 1a chung virut

2003 Cincinnati, nhu dwgc do chi 7 ngay sau khi dung liéu 1 (Bang 13).
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Bang 12. Thit nghiém trc ché ngung két hdng ciu (ching virut VLP Houston), v&i hiéu
gi4 trung binh nhan GII.4 khang Norovirut (GMT)

Ngay nghién ctru
Trude khi | 7ngay saukhi | 21 ngay sau | 28 ngay sau khi | 7 ngay saukhi | 28 ngdy sau khi
dung lieul | dunglieul |khidunglieu| dung liéu 1 dung liéu 2 dinglieu2 (56
1 (Trudgce khi (35 ngay sau | ngay sau khi
dung liéu 2) | khi dung liéu 1) | dung li€u 1)
Nhém |N| GMT |N| GMT |N| GMT | N GMT |N GMT |N| GMT
diéu tri (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CD
vacxin | 9 | 143,5 1774 | 9| 180,8 | 9 180,8 |9 189,1 91 180,8
VLP 5/5 97,9, (122,7, (114,4, (114.,4, (119,2, (122,7,
mcg 210,3) 256,5) 285,6) 285,6) 299,9) 266,3)
vacxin | 8 | 129,8 2183 | 8| 2075 8 2002 |7 1695 |7| 1872
VLP (86,4, (129,2, (134,8, (132,8, (114,1,252) (119,1,
15/15 mcg 194,9) 368,8) 319,3) 301,7) 294,2)
vacxin 10| 161,9 |10 323,8 |10| 252,5 |10 | 273,9 |10 242,5 91 1952
VLP (119,7, (156,5, (130,4, (150,9, (150,2, (125,
50/50 meg 219) 669,8) 489,2) 497,2) 391,5) 304,9)
vacxin | 8 | 210,6 853,5 | 8| 5462 | 8 406,3 8 406,3 8| 354,1
VLP (108,8, (297.4, (237.6, (201,5, (180,3, (184,6,
150/150 407,5) 2449) 1255) 819,1) 915,4) 679,5)
meg
Giddugc | 8 | 1489 150,1 |9 157 9 167,4 | 8| 183,695, |8| 1624
(73,8, (80,1, (77,9, 91,4, 354,5) (88,5,
300,3) 281,1) 316,5) 306,4) 297,9)

Céc ket qua dua trén tat ca cac doi tuong nhén ca hai li€u cua san pham nghién ciru.

Hai diém di¥ liéu ctia doi tugng bi loai trir do kha nang bi 14n giita cac mau.

Bang 13. Mitc d¢ trc ché ngung két hdng cu & gia dugc so v6i & vacxin VLP 50/50pg

Céc két qua dbi voi nhém didu tri 7 ngay sau khi ding lidu 1

Thir nghiém trc ché ngung két hong ciu (chung virut VLP 2003 Cincinnati), §6 lan
tang hiéu gia trung binh nhan GII.4 khang Norovirut (GMFR) va dap Gng huyét thanh

trung binh nhan hiéu qua (ting 4 14n)

Nhém diéu tri N GMFR (95% CI) | tang 4 14n (95% CI)
Gia dugc 2 1,0 (0,6, 1,8) 0,0 (0,0, 84,2)
Vacxin VLP 50/50ug 10 4.4 (1,6,11,9) 50,0 (18,7, 81,3)

Céc két qua tir nghién ciru nay chimg t6 rang vacxin VLP Norovirut nhj gi4 ding

trong co thudng dung nap tét. Dir liéu vé kha ning tao mién dich d& xuét ring lidu
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vacxin don c6 thé 1a dii dé bao vé nguoi trudng thanh c6 huyét thanh dwong tinh. Céc
két qua tir hoat tinh phong bé hydrat cacbon va thir nghiém e ché ngung két hdng ciu
dé xuét bang chimg khac nita rang liéu vacxin don tao ra khang thé huyét thanh vé6i
hoat tinh khang Norovirut tiém ning. Dd manh va d6 nhanh cta céc dap tng mién dich
quan sat dugc sau mot lidu duy nhét dung ngoai dudng tiéu héa & nguoi 1a rit 4n tuong
s0 vdi cac dap ing mién dich sém hon duge bao co boi vide ding vacxin VLP phtc
cho miii & phan liéu VLP cao hon nhiéu (El Kamary et al. (2010) J Infect Dis, Vol.
202(11): 1649-1658). Cac dap ting nay con cao hon cac dap tng dugce tao ra boéi VLP
Norovirut dung qua duong miéng (Tacket et al. (2003) Clin Immunol 108:241-247;
Ball et al. (1999, Gastroenterology 117:40-48) ciing nhu cac dap (ng duoc tao ra bdi
VLP Norovirut dugc san xuit ra béi thuc vat chuyén gen (Tacket et al. (2000) J Infect
Dis 182:302-305). Cu thé, ché phim vacxin dung trong co nay san xuét ra cac dp tng
trf nh¢ trong pham vi 7 ngdy tao mién dich va céc déap tmg khang thé huyét thanh tbi
da quan sat dugc sau liéu ding don, bao gdm dap tGng IgA 13 rét va hoat tinh phong bé
hydrat cacbon chic ning va hoat tinh (rc ché ngung két héng cau. Do d6, vacxin
Norovirut nhi gi4 nay dugc tao ra dap mg mién dich bao vé manh & ngudi ma 1a cao

hon dap tng mién dich duoc tao ra boi vacxin Norovirut hién c6 bat ky.

Vi du 2. Nghién ctru liéu béc thang, tinh an toan va kha ning tao mién dich cta vacxin

Norovirut dang hat gid virut nhi gid ding trong co ¢ ngudi (Nghién ciru LV03-104)

Vi du duéi day dé xudt phan du tinh con lai cia nghién ctru 1am sang dugc mo ta
trong Vi du 1, trong d6 nghién ctru lidu bac thang, da vi tri, duoc léy ng'?lu nhién duoc
tién hanh & ngudi truong thanh > 18 tudi vé tinh an toan va kha ning tao mién dich
clia 4 mirc phén liéu ciia Vacxin VLP Norovirut nhi gia dung trong co (IM) dugc bd
tro td duge 12 monophosphoryl lipit A (MPL) va nhém hydroxit (AIOH), so véi gia
dugc. Cac dbi twong s& nhan 2 lidu cta vacxin hodc gia duge, bang cach tiém bip
(IM), 28 ngay riéng st dung kim 38mm (1,5in). Vi du nay chi v6i ham y dé minh hoa
hon nita cic nguyén ly cta sang ché.

Nhom nghién ctru A dd hoan chinh giai doan thtr nghiém trong nghién ciru va
dugc md ta trén day trong Vi dy 1. Nhém nghién ctru B chira khoang 20 d6i twong &
do tudi tir 50 dén 64. Nhom nghién ctru C chira khoang 30 ddi twong & do tudi 65 dén

85. Toan bo khoang 98 ddi twong dugc dwa vao trong nghién ctru.
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Trong Nhém nghién ctru B, khoang 20 déi twong & do tudi tir 50 dén 64 duoc xép
va dugc ldy ngiu nhién 1:1 dé nhan vacxin (N=10) hoic gia dugc (N=10). 7 ngay sau
khi dung lidu 2 (ngay nghién ctru 35) dit 1iéu an toan 1a c¢6 dé xem lai tir cac dbi tugng
trong Nhom nghién ctru B, cac ddi twong trong Nhém nghién ciru C 12 thich hop dé
nhén lidu khoi dau cta ho. Trong Nhom nghién ctru C, khoang 30 déi tuong & do tudi
65 dén 85 dugc xép va dwoc 1iy ngiu nhién 1:1:1 d& nhan vacxin dugc bd sung ta
dugc MPL va AIOH (N=10), hodc vacxin dugc ) sung t4 dugc AIOH riéng, nghia la
khong ¢c6 MPL (N=10), hoic gia dugc (N=10). Nong do khang nguyén ctia VLP
Norovirut va cia AIOH trong 2 ché phdm Vacxin dé duoc danh gia trong Nhom

nghién ctru C 13 déng dang; chi sy ¢6 mat hodc khong ¢6 mit cia MPL 13 khac nhau.

Vacxin VLP Norovirut nhi gia chira VLP nhém gen I, kiéu gen 1 (GL1) va nhém
gen II, kiéu gen IV (GIL4) lam céc khang nguyén chira, va Monophosphoryl Lipit A
(MPL) va nhom hydroxit (AIOH) lam cac ta dugc, natri clorua (NaCl) va L-histidin (L-
His) lam chat dém (d6 pH bang 6,3-6,7), etanol va nudc dé tiém. VLP GIL4 bao gbém
trinh tu capsit SEQ ID NO: 1, ma ¢6 ngudn gbc tir ba ching GIL4.

Mot lidu duy nhét vacxin dwoc chon d& danh gi4 hon nita trong cac Nhom nghién
ctru B va C 12 phan lidu thip nhét trong Nhom nghién ciru A, ma tao ra dap ng mién
dich manh nhit va tai sinh cu thé ciing dwoc dung nap nhin chung 1a tét. Di¥ liéu ngay
56 vé tinh an toan va kha ning tao mién dich tir c4c ddi tuong trong Nhém nghién ctru
A dugc xem lai bdi CSM/SMC va phan liéu nhi gia dugc chon dé danh gia trong cac

Nhém nghién ctru B va C.

Céc ddi tugng giit trg gitip nhd hang ngay c6 cac triéu chimg kéo dai bao gdm 4
phan tng phu tiém khu tr, nhu 13 dau, yéu, do, va sung, va 10 d4u hiéu hoic triéu
ching toan than bao gém nhiét d0 miéng hang ngay, dau dau, mét, dau co, 6n lanh, dau
khép va trigu ching & da day rudt nén mira, non, tiéu chay, cimg co/dau & bung dbi véi
ngay 0 qua 7 sau mdi lidu vacxin VLP Norovirut nhi gi4 ding trong co hodc kiém soét.
Viung dé va sung & vi tri tiém dugc do va duzqc ghi lai hang ngay trong 7 ngay sau mdi
1an tiém.

Tién str bénh tam thoi thu dwoc & mbi l4n tham bénh tiép sau vao cac ngay 7+3,
21+3, 28+3, 35+3, 56+7, 180+14, va 393+14 va & cudc goi dién thoai tiép sau vao cac

ngay 265 +14; céc dbi tuong dugce hoi vé chiing bénh tam thoi, tham bénh ctia béc si,
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tac dung phu trAm trong bit ky (SAE), va viéc khéi phét céc tinh trang bénh mai ro rét.
Céc dbi tugng c6 CBC véi WBC khac nhau va sb lugng tiéu ciu, va BUN huyét thanh,
creatinin, glucoza, AST, va ALT dénh gid & sang loc va vao cac ngay 21 va 35
(khoang 7 ngay sau mdi lidu) dé danh gié tinh thich hop tiép tuc va tinh an toan, tvong
ung.

Mau tir cac dbi twong duge gom truée khi dung vacxin vao ngay 0 va vao céc
ngdy 7+3, 2143, 28+3, 35+3, 56+7, 180+14, va 393 +14 dé do khang thé huyét thanh
(IgG, IgA, va IgM riéng r€ va két hop) cho Vacxin VLP Norovirut nhi gia dung trong
co bang cac thir nghiém hip thy mién dich lién két enzym (ELISA). Hoat tinh phong
bé hydrat cacbon huyét thanh va cac khang thé HAI huyét thanh ciing dugc do.

Céc phuong phap dugc md ta trén day ddi voi Nhom nghién ciru A duoc sir dung
@& phan tich cdc miu mau duoc gom tir cac ca thé duge gdy mién dich hoic céc c4 thé
nhan gia dugc. Cac két qua ciia nghién ctru s& duoc dung trong quy trinh phat trién 1am

sang dé dung che pham vacxin theo sang ché.

Pham vi ctia sang ché khong bi giéi han & cac phuong 4n cu thé duge mé ta chi voi
ham y 13 nhitng minh hoa khia canh riéng ctia sang ché, va cic phuong phap tuong
dwong chirc ning va céc thanh phén 1a nim trong pham vi cia sang ché. Thuc té, cac
dang bién dbi khac nhau ciia sang ché, ngoai cac dang duoc thé hién va dugce mé ta theo
séng ché, s& 14 hién nhién déi v6i ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuat
ndy cin cr vao phan mo ta trén ddy va cac hinh v& kém theo nhd sir dung céac thu
nghiém thong thuong. Cac dang bién d6i va twong dwong ciing dwoc ham y nim trong
pham vi ctia cac diém yéu cu bao ho dudi day.

T4t ca cc cong bd, cac patent va cac don patent dugc néu trong ph?m mo t4 nay
dwoc dua vao ddy bang cach vién din cho phin mé ta nay cho cung bdi canh 14 néu
mdi cong bd, patent hodc don patent riéng dugc chi ra dic hiéu va riéng dé dugc két
hop véo sang ché dé tham khao.

Phén liét ké va trinh bay céc tai liéu tham khéo theo sang ché khong nén hiéu
ring cAc tai liéu nay 1a tinh trang k¥ thuat cua sang ché.
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YEU CAU BAO HO
1. Ché pham bao gbém hat gia virut (virus-like particle: VLP) Norovirut nhém gen I va
VLP Norovirut nhém gen II, trong d6 VLP Norovirut nhém gen I va nhoém gen II nay
¢6 mit trong ché phim véi cac lwong khac nhau, va trong d6 VLP Norovirut nhém gen
I c6 mit trong ché phdm véi lugng khoang 15 pg va VLP Norovirut nhém gen II ¢6
mit trong ché phim v6i lwong khoang 50pg.
2. Ché phim theo diém 1, trong d6 VLP Norovirut nhém gen I 1a GL.1.
3. Ché phim theo diém 1, trong d6 VLP Norovirut nhém gen II 1a GIL4.
4. Ché pham theo diém 1, trong d6 ché phdm nay con bao gdm chét ta dugc.
5. Ché pham theo diém 4, trong d6 t4 duoc nay khong phai 1a ngoai doc té vi khuén.
6. Ché phém theo diém 4, trong d6 t4 dugc dugc chon tr nhém bao gém
monophosphoryl lipit A (MPL), lipit A tong hop, chit gia lipit A hodc chit twong tu
lipit A, flagelin, mudi nhom, xytokin, saponin, cdc dan xut muramyl dipeptit (MDP),
CpG oligo, lipopolysacarit (LPS) ctia vi khudn gram 4m, polyphosphazen, nhil twong,
virosome, cochleat, poly(lactit-co-glycolit) (PLG) cac vi hat, cac hat poloxame, cac vi
hat, c4c liposome, nhii tuong dau trong nudc, MF59, va squalen, 3DMPL va QS21.
7. Ché phim theo diém 1, trong d6 ché phdm nay bao gdm chit dém dugc chon tir
nhém bao gém L-histidin, imidazol, axit suxinic, tris, axit Xitric, bis-tris, pipes, mes,
hepes, glyxin amit va trixin.

8. Ché phim theo diém 7, trong d6 chit dém 1a L-histidin hoic imidazol.
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FIG.1
A Nghién ciru vacxin Norovirut LVO3 - 104
Hiéu gia trung binh nhan Pan-Ig khang-GI.1 NoV
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FIG.2

A Nghién ciru vacxin Norovirut LVO3 - 104
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FIG.3
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FIG.4

Nghién ctru vacxin Norovirut LVO3 - 104
A Hiéu gia trung binh nhan IgA khing GI.1 NoV
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FIG.5

Nghién ctru vacxin Norovirut LVO3 - 104
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FIG.6
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FIG.7

A Nghién ctru vacxin Norovirut LVO3 - 104
Hiéu gia trung binh nhin IgG khing GL.1 NoV
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FIG.8

A Nghién ciru vacxin Norovirut LVO3 - 104
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FIG.11A
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FIG.11B
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