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Linh vwc k§ thuat dwoc dé cap

Sang ché noi chung dé cap dén phuong phép tao ra dap tng mién dich & ddi
twong bang cach hoat hoa mién dich bim sinh. Cu thé, ché pham diéu bién mién dich

duoc sir dung dé kich thich mién dich bdm sinh & thanh phan thudc loai thiy sinh.
Ban chit k§ thuit ciia sang ché

Sang ché dé cap dén phwong phap st dung plasmit kich thich mién dich dé
diéu bién mién dich bim sinh & dbi twong loai thiy sinh. Plasmit kich thich mién
dich nay co thé chia trinh ty axit nucleic c¢6 do déng nhat v& mat trinh tu it nhét 12
80% v6i trinh tr SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4,
hodc két hop cua chung. Theo mét sb khia canh, plasmit kich thich mién dich nay c6
thé chira phan tir axit nucleic c6 do ddng nhét v& mat trinh tu it nhat 13 84% véi trinh
tu SEQ ID NO: 4. Theo mot sb khia canh, plasmit kich thich mién dich nay cé thé
chtra trinh tu SEQ ID NO: 1. Theo mot sb khia canh, plasmit kich thich mién dich
nay c6 thé chira trinh tw SEQ ID NO: 4. Theo mot s6 khia canh, plasmit kich thich
mién dich nay c6 thé chira trinh ty SEQ ID NO: 2. Theo mét sb khia canh, plasmit
kich thich mién dich nay c6 thé chira trinh tw SEQ ID NO: 3.

Theo cac khia canh khéc, plasmit kich thich mién dich c6 thé bao gém trinh tu
axit nucleic c6 d6 ddng nhét v& mit trinh ty it nhat 1a 80% véi trinh tw SEQ ID NO:
1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4 hoac t6 hop cia ching. Theo mot
s6 khia canh, plasmit kich thich mién dich nay c6 thé chira phan tir axit nucleic c6 do
ddng nhit v& mat trinh ty it nhat 12 84% véi trinh tw SEQ ID NO: 4. Theo mot sb
khia canh, plasmit kich thich mién dich ndy co thé chua trinh tu SEQ ID NO: 1.
Theo mét sb khia canh, plasmit kich thich mién dich nay c6 thé chira trinh tu SEQ
ID NO: 4. Theo mdt sb khia canh, plasmit kich thich mién dich nay c6 thé chira trinh
tu SEQ ID NO: 2. Theo mét sé khia canh, plasmit kich thich mién dich nay c6 thé
chira trinh tu SEQ ID NO: 3.

Theo mot sb khia canh, tot hon 1a plasmit kich thich mién dich nay khong
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chira trinh tu axit nucleic ma héa gen danh d4u c6 thé chon loc hoic ¢6 thé sang loc
chirc ning hodc c6 chidu dai day du. Theo cac khia canh khac, plasmit kich thich
mién dich nay chira trinh tu axit nucleic ma hoa gen danh d4u c6 thé chon loc hodc

c6 thé sang loc ma khong phai 1a gen khang chét khang sinh.

Ngoai ra, sang ché con dé cap dén cac cac duoc pham chira bét ky trong sb
cac plasmit kich thich mién dich, hodc céc trinh tw ADN, dugc md ta & day va chét

mang dugc dung.

Sang ché ciing dé cap dén cic ché pham diéu bién mien dich chira chat dan
cip cation liposom va bat ky trong s cac plasmit kich thich mién dich, hodc cac

trinh tw ADN, dugc mo ta ¢ day.

Theo mot sb khia canh, sang ché dé cap dén cac phuong phap st dung cac
plasmit kich thich mién dich, hodc céc trinh ty ADN, duge md td ¢ day. Phuong
phap st dung thich hop bao gom viéc dung dé diéu tri cho dbi twong thudc loai thiy
sinh. Viéc ding dé didu tri nay bao gdm diéu tri chdn doén, diéu tri chéng nhiém

trung, va diéu tri sau nhiém trung cho ddi trong hodc cac doi tuong.

Sang ché dé cap dén cic phuong phép kich thich hoac gay ra dap tmg mién
dich & db6i twong. Theo mot sb khia canh, cac phuong phép nay bao gbm viéc kich
thich dap Gmg mién dich & doi twong bing cach cho ddi twong dung ché phim diéu
bién mién dich duoc mé ta & day. Theo mdt sd khia canh, cac phuong phap nay bao
gbm viéc kich thich dap tmg mién dich & d6i twong bang cach cho dbi twong ding
plasmit kich thich mién dich, hodc trinh tu ADN dugc md ta ¢ day.

Cac dbi twong va cac du hiéu khac sé phéan nao duoc thé hién 16 rang va
phan nao duge chi ra duédi day.

M@ t vin tit cac hinh vé

Céc hinh v& dudi day tao thanh mot phan cua ban mo ta sang ché va dugc dua
vao nhim minh hoa thém vé cac khia canh nhét dinh cta sang ché. Séang ché c6 thé
duoc hidu rd hon bing cach tham khao mot hodc nhiéu hinh v& nay két hop vé6i phan

mb ta chi tiét cac phuong 4n cu thé dugc thé hién & day.
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FIG. 1 thé hién so db cta plasmit pMB75.6 (SEQ ID NO: 2);
FIG. 2 thé hién so dd cia plasmit pGCMB75.6 (SEQ ID NO: 1);
FIG. 3 thé hién so d6 cua plasmit pLacZ75.6 (SEQ ID NO: 4);

FIG. 4 minh hoa dudi dang d thi ty 1& phin tram tir vong hang ngy sau thi
nghiém kiém chung tinh mién dich d6i v6i bé ca MS5.

FIG. 5 minh hoa duéi dang db thi ty 1€ phan tram ti vong hing ngay sau thi
nghiém kiém chumg tinh mién dich dbi v6i bé ca M6.

FIG. 6 thé hién duong cong song sét Kaplan-Meier dbi voi ty 1& tir vong phéi
hop tir mdi nhém cua nghién ciru vacxin. Truc thang dumg 1a kha ning song sot &
thoi diém DPC cu thé (truc nadm ngang). Déu chit thap & cudi dudong cong thé hién

dit liéu d3 duoc kiém duyét (c4 séng viot qua 27 DPC). DPC: ngay sau thir nghiém.

FIG. 7 md ta so sanh ting cip gitta 12 nhoém cé tir nghién ctru vacxin, véi cac
nhém lién két (duwoc miéu ta dudi dang cac giao diém duoc hicn thi bang cac vong

tron mau xanh 14 cay) cho thiy khong c6 su khac biét dang ké giita chung (0=0.05).

FIG. 8 minh hoa dudi dang db thi ty 1€ phan tram sbéng sot turong d6i cua cac
nhom nghién ciru vacxin so v6i nhom dbi chimg duoc xir 1y bang dextroza 5%. Thuc
hién so sanh gitra ty 1€ t& vong liiy tich & cubi thi nghiém (RPSend). Sy khac biét
dang ké vé ty 1é tir vong lfly tich (o = 0,05) gilta nhom sir dung dextroza 5 % va cac
nhom xir Iy khac dugc chi ra voi dau *.

MO ta chi tiét sang ché

Theo sang ché, ché pham c6 kha ning gy ra dap Gmg mién dich & ddi twong
nhan, cling nhu cac phuong phéap st dung, da duogc phat hién. Cu thé 13, sang ché dé
cap dén céac ché phém axit nucleic, hodc cac ché phém diéu bién mién dich, va cac
tmg dung cta ching. Da phat hién ra rang c4c ché pham diéu bién mién dich c6 thé
duoc st dung dé didu bién hé théng mién dich ctia thanh phén thudc loai thiy sinh.
Sang ché 1a dac biét hitu dung trong viéc didu tri va ngan ngira cdc bénh lay nhiém
gAy ra boi cac vi sinh vét, nhu, nhung khong chi gi6i han O, virut, vi khuén, nAm

mbc, ndm, nAm men, cac ky sinh tring va cac loai vi sinh vat khac da biet trong linh
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vuc nay. Cac ché phdm va cac phwong phép sir dung céc ché pham di€u bién mién

dich dwoc ban luén chi tiét hon nhu dudi day.
1. Cac ché phim

Céc ché phdm hitu dung theo sang ché, nhu cac ché pham dugc mo ta & day,
thuong ¢6 thé duoc sir dung 1am lidu phap chén doan, liéu phap diéu tri chng nhiém
trimg, hoc liéu phap didu tri dbi v6i cc bénh truyén nhidm. Céc ché pham nay duge
d cap & day 1a céc ché phim didu bién mién dich. Cac ché phim diéu bién mién
dich nay chura it nhit mét plasmit kich thich mién dich hoic trinh tw ADN kich thich
mién dich, c6 kha ning gy ra dép Gng mién dich & ddi twong nhan. Theo mot s6
khia canh, dép tmg mién dich 1 dap timg mién dich bim sinh. Theo mt s6 khia
canh, d4p tmg mién dich 1a td hop gbm dap vmg mién dich bam sinh va dép tng
midn dich thu dugc. Theo mot s6 khia canh, cac ché phim didu bién mién dich c6 thé

con chira chat dan cap liposom.
A. Cac axit nucleic

Theo mot sb khia canh, sang ché dé cap dén cac phén t axit nucleic hiru dung
dé diéu tri hodc ngin nglra cac tc nhan gay ra bénh truyén nhiém. Céc phén tir axit
nucleic dugc mo ta & day co thé dugc chtra trong mot plasmit kich thich mién dich,
nhur ADN chudi don hodc chudi kép tuyén tinh, trinh tu éxit amin, axit ribonucleic
(ARN), hodc cac két hop ctia chung. Theo mot s6 khia canh, sang ché dé cap dén cac
phén tr axit nucleic, cdc vecto, va cac té bao chu (in vitro, in vivo, hoac ex vivo)

chira plasmit kich thich mién dich hodc trinh tw ADN kich thich mién dich.

Céc phan tr axit nucleic dugc mo ta trong ban mo ta nay dugc lam giau cac
motif CpG. Cac motif CpG ¢o thé cam ung su kich thich mién dich thong qua cac
thu thé gidm sat midn dich bao gdm céc thu thé gidng Toll dic hiéu, nhu TLRY va
TLR21. Ngoai cac phan ti axit nucleic dugec mo ta trong ban mo ta nay cling chtra
chira cac motif kich thich mién dich khong CpG. Theo mot sb khia canh, cac phan tir
axit nucleic chtra khoang 2-20% motif CpG trén tAn suét cta motif CpG duoc mong
doi trong cac trinh tu axit nucleic ngiu nhién. Theo mot s6 khia canh, cic phén tir

axit nucleic chira khoang 3, 4, 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
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25, 30, 35, 40%, hodc hon céc motif CpG trén tan suit cua motif CpG dugc mong
doi trong cac trinh ty axit nucleic ngau nhién. Theo mot s6 khia canh, c4c phan tir
axit nucleic chira khoang 10% céac motif CpG trén tan suat cia motif CpG dugc
mong doi trong céc trinh ty axit nucleic ngau nhién. Theo mot s6 khia canh, so véi
ADN dong vat c6 xuong sbng, quan sat thdy mirc 1am giau cac motif CpG la nhiéu
hon 10 14n. Theo mot sb khia canh, cac phan tir axit nucleic chira khoang 2 dén 50
14n, hoac nhiéu hon cac motif CpG so v6i ADN ctia dong vat c6 xuong séng. Theo
mot sb khia canh, cac phan tir axit nucleic chira khoang 3, 4, 5, 6, 7, 8,9,10,11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55 14n hozc hon cac motif CpG
so v6i ADN cua dong vat co xuong song.

Theo mot sb khia canh, sang ché dé cap dén cac plasmit kich thich mién dich,
hodc céc trinh tu ADN, ma khong chira gen khang chit khang sinh. Cac plasmit nay
c6 thé khong chira cac gen danh déu c6 thé chon loc hodic ¢6 thé sang loc bét ky. Vi
du, plasmit pPGCMB75.6 dugc md ta & day khong chira cac gen danh d4u c6 thé chon
loc hodc ¢6 thé sang loc chirc ndng hodc c6 chidu dai day du bét ky. Trinh tu cia

pGCMB75.6 dugc cung chp trén SEQ ID NO: 1.

Theo mdt sd khia canh, tdt hon 1a cac plasmit kich thich mién dich duoc mod ta
& day khong chira trinh ty axit nucleic méa hoa gen danh d4u c6 thé chon loc hoic ¢6
thé sang loc chirc nang hodc co chiéu dai déy du. Theo mot s6 khia canh, cac plasmit
kich thich mién dich nay khong chtra gen khang chit khang sinh. Vi du, cdc plasmit
nay khong chtra gen khang kanamyxin. Theo mot s6 khia canh, tot hon 1a cac plasmit

duoc mo ta & day khong ma hoa chét sinh mién dich.

Theo mot s6 khia canh, cac plasmit kich thich mién dich nay c6 thé chira trinh
tu axit nucleic ma héa gen danh d4u c6 thé chon loc hodc co6 thé sang loc ma khong
phai 1a gen khang chét khang sinh. Vi du, plasmit pLacZMB75.6 dugc md ta & day
chita gen LacZ 1a gen danh déu c6 thé sang loc. Ban do ciia pLacZMB75.6 dugc
cung cip trén FIG. 3 va trinh tu nucleotit ciia pLacZMB75.6 dugc cung cap dudi
dang SEQ ID NO: 4. Nhu duoc thé hién trén Fig. 3, pLacZMB75.6 la twong tu nhu
pGCMB75.6, nhung chtra gen danh d4u c6 thé sang loc LacZ.

Cén hiéu ro rdng céc trinh tu nucleotit cua pMB75.6 (SEQ ID NO: 2 OR SEQ

5
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ID NO: 3 (p MB75.6 v6i vi tri giéi han Ascl)), pPGCMB75.6 (SEQ ID NO: 1) hogc
pLacZMB75.6 (SEQ ID NO: 4) plasmit c¢6 thé dugc thay doi ¢ mot mire do nhéit
dinh ma khéng anh huéng bt lgi dang ké dén cac dac tinh kich thich mién dich cia
chung. Theo mot s khia canh, sang ché dé cap dén plasmit kich thich mién dich
chira trinh tu axit nucleic c6 do déng nhét vé mit trinh tu it nhét 12 89% véi trinh tu
ciia pGCMB75.6 (SEQ ID NO: 1). Tét hon la plasmit kich thich mién dich chira
trinh tu axit nucleic c6 it nhat 75%, it nhat 76%, it nht 77%, it nhat 78%, it nhat
79%, it nhAt 80%, it nhat 81%, it nhit 82%, it nhit 83%, it nhat 84%, it nht 85%, it
nhét 86%, it nhit 87%, it nhit 88%, it nhat 89%, it nhét 90%, it nhit 91%, it nhét
92%, it nhAt 93%, it nhat 94%, it nhat 95%, it nhit 96%, it nhit 97%, it nhat 98%,
hodc it nhat 99% d0 twong ddng vé trinh tu v6i trinh tu cia pGCMB75.6 (SEQ ID
NO: 1). Theo mot s6 khia canh, t&t hon nita 13 plasmit kich thich mién dich chta
trinh tw cia pGCMB75.6 (SEQ ID NO: 1).

Theo mot sb khia canh, sang ché d& cap dén plasmit kich thich mién dich
chtra trinh tu axit nucleic c6 do déng nhét vé mat trinh tu it nhét 13 84% véi trinh tu
cua pLacZMB75.6 (SEQ ID NO: 4). Tét hon 13 plasmit kich thich mién dich chira
trinh tu axit nucleic c6 it nht 75%, it nhit 76%, it nhit 77%, it nhat 78%, it nhat
79%, it nhét 80%, it nht 81%, it nht 82%, it nhit 83%, it nhit 84%, it nhat 85%, it
nhét 86%. it nhat 87%, it nhit 88%, it nhit 89%, it nhit 90%, it nhit 91%, it nhét
92%, it nhat 93%, it nhat 94%, it nhat 95%, it nht 96%, it nht 97%, it nhat 98%,
hodc it nhit 99% do twong ddng vé trinh tu véi trinh tu cua pLacZMB75.6 (SEQ ID
NO: 4). Theo mét s khia canh, tét hon nita la plasmit kich thich mién dich chtra
trinh tw cia pLacZMB75.6 (SEQ ID NO: 4).

Theo mot s6 khia canh, sang ché dé cap dén plasmit kich thich mién dich
chira trinh t axit nucleic ¢6 do ddng nhét vé& mit trinh tw it nhat 1a 80% véi trinh tw
cia SEQ ID NO: 2. Plasmit kich thich mién dich t6t hon 14 chtra trinh tu axit nucleic
c6 it nhit 75%, it nhat 76%, it nhat 77%, it nhit 78%, it nhat 79%, it nhat 80%, it
nhét 81%, it nhAt 82%, it nhat 83%, it nhat 84%, it nhit 85%, it nhat 86%, it nhat
87%. it nhét 88%, it nhat 89%, it nhat 90%, it nhat 91%, it nhat 92%, it nhat 93%, it
nhét 94%, it nhit 95%, it nhit 96%, it nhit 97%, it nht 98%, hodc it nhat 99% do

6/68



53868

tuong déng vé trinh ty v6i trinh tw cia SEQ ID NO: 2. Theo mot s6 khia canh,
plasmit kich thich mién dich tot hon nira 1a chira trinh tu ciia SEQ ID NO: 2.

Theo mdt sb khia canh, sang ché dé cap dén plasmit kich thich mién dich
chira trinh tu axit nucleic c6 do ddng nhit v& mat trinh tu it nhat 1a 80% v6i trinh tu
cta SEQ ID NO: 3. Plasmit kich thich mién dich t6t hon 13 chira trinh tu axit nucleic
¢6 it nhét 75%., it nhat 76%, it nhit 77%, it nhat 78%, it nhit 79%, it nhat 80%, it
nhat 81%, it nhat 82%, it nhit 83%, it nhat 84%, it nhit 85%, it nhat 86%, it nhat
87%. it nhat 88%, it nhit 89%, it nhat 90%, it nhit 91%, it nhat 92%, it nhat 93%, it
nhat 94%, it nhit 95%, it nhit 96%, it nhit 97%, it nhit 98%, hodc it nhat 99% do
tuong déng vé trinh ty véi trinh ty ctia SEQ ID NO: 3. Theo mot s6 khia canh,

plasmit kich thich mién dich t6t hon nita 13 chira trinh tu cia SEQ ID NO: 3.

Theo mot sb khia canh, sang ché dé cap dén plasmit kich thich mién dich
chtra trinh tu axit nucleic co it nhéit 89% do tuong déng vé trinh tu véi trinh ty cia
pGCMB75.6 (SEQ ID NO: 1). T6t hon 14 plasmit kich thich mién dich bao gdm trinh
tur axit nucleic c6 it nhit 75%, it nhat 76%, it nhit 77%, it nhat 78%, it nhat 79%, it
nhét 80%, it nhit 81%, it nhat 82%, it nhit 83%, it nhit 84%, it nhat 85%, it nhét
86%., it nhat 87%, it nhat 88%, it nhit 89%, it nhit 90%, it nhat 91%, it nhat 92%, it
nhat 93%, it nhit 94%, it nhat 95%, it nhit 96%, it nhat 97%, it nhat 98%, hoac it
nhét 99% do tuong dong vé trinh ty véi trinh tw cia pPGCMB75.6 (SEQ ID NO: 1).
Theo mot sb khia canh, tot hon nira 1 plasmit kich thich mién dich chtra trinh tu cta

pGCMB75.6 (SEQ ID NO: 1).

Theo mdt sd khia canh, sing ché dé cap dén plasmit kich thich mién dich
chtra trinh tu axit nucleic co it nhét 84% db twong déng vé trinh tu véi trinh tr cua
pLacZMB75.6 (SEQ ID NO: 4). Tét hon 1 plasmit kich thich mién dich bao g6m
trinh tu axit nucleic c6 it nhit 75%, it nhat 76%, it nhét 77%, it nhat 78%, it nhat
79%. it nhét 80%, it nhit 81%, it nhat 82%, it nhit 83%, it nhat 84%, it nhat 85%, it
nhéat 86%., it nhat 87%, it nhit 88%, it nht 89%, it nhit 90%, it nhat 91%, it nhat
92%, it nhit 93%, it nhit 94%, it nhit 95%, it nhit 96%, it nhat 97%, it nhat 98%,
hodc it nhat 99% do tuong ddng vé trinh ty v6i trinh tu cia pLacZMB75.6 (SEQ ID
NO: 4). Theo mot sb6 khia canh, tdt hon nita 13 plasmit kich thich mién dich chira
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trinh ty ctia pLacZMB75.6 (SEQ ID NO: 4).

Theo mot sb khia canh, sang ché dé cap dén plasmit kich thich mién dich bao
gdm trinh tu axit nucleic c6 it nhit 80% do tuong dong vé trinh tu v6i trinh tu cia
SEQ ID NO: 2. Tét hon la plasmit kich thich min dich bao gdm trinh tu axit nucleic
c6 it nhat 75%, it nhit 76%, it nhit 77%, it nhat 78%, it nhat 79%, it nhat 80%, it
nhét 81%, it nhat 82%, it nhit 83%, it nhit 84%, it nhat 85%, it nhat 86%, it nhat
87%. it nht 88%, it nhat 89%, it nhat 90%, it nhét 91%, it nhat 92%, it nhat 93%, it
nhét 94%, it nhat 95%, it nhat 96%, it nhat 97%, it nhat 98%, hodc it nhat 99% do
tuong ddng vé trinh ty véi trinh ty ciia SEQ ID NO: 2. Theo mdt s6 khia canh,
plasmit kich thich mi&n dich t6t hon nita la bao gom trinh tw ctia SEQ ID NO: 2.

Theo mot s6 khia canh, sang ché dé cap dén plasmit kich thich mién dich bao
gbm trinh tu axit nucleic c6 it nhit 80% do twong dong vé trinh ty v6i trinh tu cla
SEQ ID NO: 3. Tét hon 1a plasmit kich thich mién dich bao gdm trinh tu axit nucleic
c6 it nhat 75%, it nhét 76%, it nhit 77%, it nhat 78%, it nhit 79%, it nhat 80%, it
nhét 81%, it nhat 82%, it nhit 83%, it nhit 84%, it nhit 85%, it nhat 86%, it nht
87%. it nhAt 88%, it nhat 89%, it nhat 90%, it nhét 91%, it nhat 92%, it nhat 93%, it
nhét 94%, it nhat 95%, it nhit 96%, it nhat 97%, it nhit 98%, hoac it nhat 99% do
tuong déng vé trinh tu véi trinh tu cia SEQ ID NO: 3. Theo mdt s6 khia canh,
plasmit kich thich mién dich t6t hon nita 12 bao gdm trinh tu cia SEQ ID NO: 3.

Khia canh quan trong khéc ctua sang ché dé xuét cac trinh tw ADN kich thich
mién dich hodc céac plasmit kich thich mién dich c6 kha nang kich thich dap ung
mién dich chtra c4c trinh ty axit nucleic ma lai trong cac diéu kién nghiém ngat voi
SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, hodc SEQ ID NO: 4. Cac trinh tu
axit nucleic thich hop bao gdm céc trinh ty ma twong ddng, vé co ban la tuong tu,
hoac giéng v§i cdc axit nucleic theo sang ché. Theo mot s khia canh, céc trinh tu
axit nucleic twong dong c6 mirc tuong tu vé trinh tu it nhat khoang 75%, 76%, 77%,
78%, 79%, 80% 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hoac 100% vo6i SEQ ID NO: 1 hoac
trinh tu bd sung trong tng. Theo cac khia canh khac, cac trinh tu axit nucleic twong

ddng c6 mirc twong tu vé trinh tu it nhat khoang 75%, 76%, 77%., 78%, 79%, 80%
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81%, 82%, 83%, 84%., 85%, 86%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, hoic 100% v6i SEQ ID NO: 4 hodc trinh tu bd sung tuong
tmg. Theo c4c khia canh khéc, céc trinh tu axit nucleic tuong ddng c6 mirc twong ty
vé trinh ty it nhit khoang 75%, 76%, 77%, 78%, 79%, 80% 81%, 82%, 83%, 84%,
85%, 86%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,
hodc 100% v6i SEQ ID NO: 2 hodc trinh tu bd sung twong tng. Theo cac khia canh
khéac, céc trinh tu axit nucleic tuong ddng c6 mirc tuong tu vé trinh tu it nhat khoang
75%, 76%, 77%, 18%, 79%, 80% 81%, 82%, 83%, 84%, 85%, 86%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% voi SEQ ID
NO: 3 hodc trinh ty bd sung tuong ung. D giéng nhau vé mait trinh tw c6 thé duoc
tinh béng cach st dung mot s6 thuét toan da biét trong linh vyc nay, nhu BLAST,
duwgc mo ta trong tai liéu cia Altschul, S. F., et al., J. Mol. Biol. 215:403-10, 1990.
Céac axit nucleic ¢6 thé khac nhau vé trinh tu so véi cac axit nucleic néu trén do sy
thoai héa ctia ma di truyén. N6i chung, trinh tu tham chiéu s& 13 18 nucleotit, thong
thuong hon 1a 30 nucleotit hodc hon thé, va c6 thé chira toan bo trinh tu axit nucleic

cua ché pham nham muc dich so sanh.

Céc trinh tu nucleotit ma c6 thé lai v6i SEQ ID NO: 1, SEQ ID NO: 2, SEQ
ID NO: 3, hoic SEQ ID NO: 4 duoc du tinh ¢ day. Cac diéu kién lai nghiém ngat
bao gdm céc didu kién nhu lai & 50°C hodc cao hon va SSC 0,1X (dung dich natri
clorua 15mM/dung dich natri xitrat 1,5mM). Vi du khac 1a G qua dém o 42°C trong
dung dich formamit 50%, SSC 5X (dung dich NaCl 150mM, dung dich trinatri xitrat
15mM), dung dich natri phosphat 50mM (pH 7.6), dung dich Denhardt 5X, dung
dich dextran sulfat 10%, va dung dich ADN tinh trung ¢4 hdi da duoc cét, lam bién
tinh 20pg/ml, sau d6 rira trong dung dich SSC 0,1X & khoang 65°C. Céc diéu kién
lai nghiém ngt duge 14y 1am vi du minh hoa la céc diéu kién lai ma c6 d6 nghiém
ngat it nhat 1a khoang 80%, 85%, 90%, hodc 95% so véi cac dieu kién cu thé néu
trén. Cac diéu kién lai nghiém ngat khac 1a da biét trong linh vyc nay va ciing c6 thé
duoc 4p dung dé dong nhat héa cac phan tuong ddng cua céc axit nucleic theo sang
ché (Cac phuong thirc hién tai trong 4n pham Molecular Biology, Unit 6, pub. John
Wiley & Sons, N.Y. 1989).
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Céc nucleotit dot bién ctia cac phan tir ADN duge mé ta & day c6 thé dugc sir
dung, v6i diéu kién 1a cac thé dot bién chira cac trinh tu axit nucleic van c6 kha ning
kich thich dap ing mién dich bam sinh nhu dugec mo ta & day. Trinh tw ADN cua thé
dot bién nhu vay thuong sé khac & mot hodc nhiéu nucleotit hodc axit amin. Cac thay
ddi vé trinh tu ¢6 thé 1a su thay thé, su xen doan, su x6a bo, hoac Kkét hop cua ching.
Céc k¥ thuat vé dot bién gen duoc tach dong la da dugc biét dén trong linh vuc nay.
Cac phuong phap dot bién dic hiéu vé vi tri c6 thé duogc thay trong c4c bai bdo cua
Gustin et al., Biotechniques 14:22, 1993; Barany, Gene 37:111-23, 1985; Colicelli et
al., Mol. Gen. Genet. 199:537-9, 1985; va Sambrook et al., Molecular Cloning: A
Laboratory Manual, CSH Press 1989, pp. 15.3-15.108 va tAt ca cac bai bao nay duoc
dinh kém theo diy bang cach vién dan. Tom lai, sang ché d& cap dén cac trinh tu axit
nucleic ¢6 kha nang kich thich dap img mién dich bam sinh & dbi twrong va cac bién
thé hodc cac thé dot bién ciia ching. Ngoai ra, sang ché con bao gdm cdc ARN trung
gian dugc ma hoa bdi céc trinh tur axit nucleic di duoc mo ta, ciing nhu cac trinh tw

axit amin thu dugc bat ky duge ma hoa.

Theo mot sb khia canh, néu trinh tu nucleotit cua plasmit kich thich mién dich

khac voi cac trinh tu duoc néu trong cac SEQ ID NO. 1, 2, 3, va 4, cac dinucleotit

CpG trong plasmit tdt hon 1a dugc giit nguyén. Cach khéc, néu trinh tr nucleotit cia

plasmit dugc bién db6i khién cho dinucleotit CpG bi loai bo thi trinh tu cua plasmit c6
thé duoc bién dbi ¢ vi tri khac sao cho tdng s6 dinucleotit CpG trong plasmit van 1a

nhu cii. Cac dinucleotit CpG khac ngoai cac dinucleotit da co san trong cac trinh tu

nucleotit cia pGCMB75.6 hodc pLacZMB75.6 ciing ¢ thé dugc dua vao plasmit..

Do d6, vi du, tot hon 1a cic plasmit kich thich mién dich dugc mo ta ¢ day chua it
nhat 13 khoang 200, it nhét 1a khoang 220, it nht la khoang 240, it nhat 1a khoang
260, it nhét 13 khoang 270, it nht 1a khoang 275, it nhat la khoang 280, it nhat la
khoang 283, {t nhét 1a khoang 285, hogc it nhat 1a khoang 288 dinucleotit CpG. Vi
du, plasmit kich thich mién dich c6 thé chira 283 dinucleotit CpG.

Theo mot sb khia canh, trong d6 trinh tw nucleotit cia plasmit kich thich mién
dich khac biét véi céc trinh tw duge dé xuit & déy, cac loai motif CpG trong plasmit

14 dwoc bién dbi @ didu bién sy hoat hoa téng hop clia cac phan tir theo doi ADN
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tuwong bao. Vi duy, s6 lwong cac motif CpG kich thich mién dich c6 thé duge ting 1én
dé gia tang su hoat héa cla céac cac phan tir theo d6i ADN bao tuong cu thé dap ung
v6i ngudng cu thé cua plasmit/ADN kich thich mién dich. Theo cach vi du, ) luong
cée motif CpG khong kich thich mién dich c6 thé duoc ting 1én dé lam giam sw hoat
hoéa ciia cac phan tir theo doi ADN bao tuong cu thé va/hodc 1am ting su hoat hoa

cia cac phan tir theo ddi ADN khaéc.

Cu thé 13, sang ché dé cap dén cac cac dugce pham chia bét ky trong sb céc
plasmit kich thich mién dich, hoic céc trinh ty ADN, dugc mo ta ¢ day va chét mang

duogc dung.
B. Chét diéu bién mién dich

Céac ché pham didu bién mién dich thich hop dé sit dung véi cac plasmit kich
thich mién dich dugc md ta & diy dugc md ta trong cac cong b6 don yéu cau cip
patent My s6 2012/0064151 A1 va 2013/0295167 Al, ndi dung cua cac cong bd don

nay duogc két hop theo day bang cach tham khéo dén toan bd ndi dung cia chung.

Ché phim diéu bién mién dich chtra chét dan cp cation liposom va it nhét
mot trong sb cac plasmit kich thich mién dich, hodc céc trinh ty ADN, dugc md ta ¢

day.

Chét dan cép liposom thich hgp bao gbm ché pham lipit ma c6 kha ning cp
cac phan tir axit nucleic dén cac mo cia dbi twong dugce diéu tri. Tt hon 13, chat dan
cap liposom c6 kha ning vAn 6n dinh trong ddi tuong véi thoi gian du dé cép phan t
axit nucleic va/hoac chét sinh hoc. Vi du, chit dan cép liposom la 6n dinh trong dbi
tuong st dung trong thoi gian it nhét 1a khoang nam phut, trong it nhét 13 khoang 1
gid, hodc trong it nhét 1a khoang 24 gio.

Chét dan phan phat liposom theo sang ché bao gém ché pham lipit ma c6 kha
nang dung hop v6i mang huyét tuong cua té bao dé phan phat phan tir axit nucleic
vao trong té bao. Néu phan tir axit nucleic ma héa mot hodc nhiéu protein thi tot hon
1a phitc hop axit nucleic:liposom ¢6 hi€u suat chuyén nhiém it nhét 14 khoang 1
picogram (pg) protein dugc biéu hién trén miligram (mg) protein toan b mod trén

microgram (ug) axit nucleic dugc cap. Vi du, hiéu sudt chuyén nhiém cua phuc hop
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axit nucleic: liposom ¢6 thé it nhat 12 khoang 10pg protein dugc biéu thi trén mg
protein toan bd md trén pg axit nucleic dugc cAp; hoic it nhét 13 khoang 50pg
protein dugc biéu hién trén mg protein toan bd md trén pg axit nucleic duge cp.
Hiéu suét chuyén nhiém ctia phtrc hop co thé thip dén mirc 1 femtogram (fg) protein
duge biéu hién trén mg protein toan bd mo trén pg axit nucleic duge cip, trong d6

cac luong néu trén duge wu tién hon.

Chét dan cip liposom dugc uu tién theo sing ché c6 duong kinh nim trong
khoang tir 100 dén 500 nanomet (nm). Vi du, chét dan cp liposom c6 thé c6 duong
kinh ndm trong khoang tir 150 dén 450nm hoic nim trong khoang tir 200 dén
400nm.

Cac liposom thich hop bao gbém liposom bat ky, nhu cac liposom thuong
dugc dung trong, vi du, cdc phuong phap cip gen di dugc chuyén gia c6 trinh d§
trung binh trong linh vyc nay biét dén. Cac chét dan cép liposom dugc wu tién bao
gbm cac lipit dang tai nhiéu phién (multilamellar vesicle: MLV) va céc lipit duoc €p
dun. Cac phuong phap san xuat MLV 14 da dugc biét 1 trong linh vuc nay. Cac chét
dan cip liposom dugc vu tién hon bao gdm cac liposom c¢6 thanh phéan lipit da cation
(tte 13, cac cation liposom) va/hodc cac liposom c6 khung cholesterol lién hgp véi
polyetylen glycol. Céac ché pham liposom cation dugc 14y 1am vi du bao gbm, nhung
khong chi giéi han o, N-[1-(2,3-dioleyloxy)propyl]-N,N,N-trimetylamoni clorua
(DOTMA) va cholesterol, N-[1-(2,3-dioleoyloxy)propyl] -N,N,N-trimetylamoni
clorua (DOTAP) va cholesterol, 1-[2-(oleoyloxy)etyl]-2-oleyl-3-(2-hydroxyetyl)-
imidazolini clorua (DOTIM) va cholesterol, dimetyldioctadexylamoni bromua
(DDAB) va cholesterol, va cac két hop ctia chung. Ché pham liposom dugc uu tién

nhét dé sir dung 1am chét dén cip bao gdm DOTIM va cholesterol.

Phan tir axit nucleic thich hop bao gbm bét ky trong s6 céac plasmit kich thich
mién dich dugc mo ta & day. Trinh tu axit nucleic ma hoa ma hoéa it nhat 1a mot phén
ctia protein hodc peptit, trong khi do trinh tuw khong ma héa khoéng ma hoa phan bét
ky cta protein hodc peptit. Theo sang ché, cac axit nucleic "khoéng ma hoa" c6 thé
bao gdm cac ving diéu hoa cua don vi phién ma, nhu vung khéi diém. Thuat ngi,

“yecto trong” c6 thé duoc st dung thay thé cho thuat ngit "khong mi hoéa", va cu thé
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1a dé chi trinh tu axit nucleic khong chira phin ma héa protein, nhu vecto plasmit
khong c6 doan dinh gen. Su biéu hién cia protein dugc ma hoa boi plasmit duge mo
ta trong ban mo ta nay la khong can thiét dé gay ra dap Ung mién dich; vi vy céc
plasmit khong cin chira trinh tu ma héa bat ky dugc lién két theo kiéu hoat dong
duoc vai trinh tu kiém soat phién ma. Tuy nhién, c6 thé dat duogc cac mat thudn 1gi
nita (ttc 13, 6 mién dich dugc tang cuong va dic hi¢u voi khang nguyén) bang cach
cho ché pham chira trinh ty axit nucleic (ADN-hodc ARN) mé hoa chét sinh mién
dich va/ hodc xytokin. Trinh ty axit nucleic ma hoa chét sinh mién dich va/hodc
xytokin nay co thé duogc chtra trong céac plasmit kich thich mién dich dugc mo ta &
day, hoac co thé dugc chira trong axit nucleic riéng biét (vi du, plasmit riéng biét)

trong ché pham.

C6 thé dat duoc su tao phirc liposom v6i cac plasmit kich thich mién dich,
hoi#c trinh tu ADN Kkich thich mién dich, dugc mo ta & day béng cach st dung cac
phuong phap chuin trong linh vuc nay hodc nhu dugc mo ta trong patent My sb
6,693,086, toan bo ndi dung cua patent nay dugc dinh kem theo day bang cach vién
dan. Nong do thich hop cua plasmit dé bd sung vao liposom bao gbm ndng do hiru
hiéu dé cép luong plasmit di cho dbi tuong sao cho gay ra dugc dap g mién dich
toan than. Vi du, plasmit véi lugng nam trong khoang tir 0,1pg dén 10pg c6 thé duoc
két hop voi liposom véi lugng khoang 8nmol, plasmit v6i luong nam trong khoang
tir 0,5pg dén Sug co thé dugc két hop véi liposom v6i lugng khodng 8nmol, hodc
plasmit véi luong khodng 1,0ug co thé duogc két hop véi liposom vé6i lugng khoang
gnmol. Ty 1& plasmit/lipit (ugplasmit:nmol lipit) trong ché pham c6 thé it nhat la
khoang 1:1 plasmit:lipit theo trong Iwgng (vi du, 1pg plasmit: Inmol lipit). Vi du, ty
1& plasmit/lipit c6 thé it nhét 1a khoang 1:5, it nhét la khoang 1:10, hodc it nhét 1a
khoang 1:20. Cac ty 1€ dugc biéu thi ¢ day duoc tinh theo lugng lipit cation trong
ché pham, va khong tinh theo tong lugng lipit trong ché pham. Ty 1é plasmit/lipit
trong ché pham theo séng ché thich hop 12 ndm trong khoang tir 1:1 dén khoang 1:80
plasmit:lipit theo trong lugng; nam trong khoang tir 1:2 dén khoang 1:40 plasmit:lipit
theo trong luong; nam trong khoang tur 1:3 dén khoang 1:30 plasmit:lipit theo trong

luong; hodc nam trong khoang tir 1:6 dén khoang 1:15 plasmit:lipit theo trong lugng.
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C. Téc nhan sinh hoc

Ché pham bét ky trong so cac ché pham dicu bien mién dich duwoc mé ta ¢ day
¢6 thé con chira it nhat 13 mot tac nhan sinh hoc, ngoai chat dan cap liposom va it

nhAt 1a mot trong s6 cac plasmit duge mo ta & day.

Céc tac nhan sinh hoc thich hop 13 cdc tac nhan ma hiru hiéu trong viéc ngan
ngura hodc diéu tri bénh. Cac tac nhan sinh hoc nay bao gbm cac protein ting cudng
mién dich, cac chét sinh mién dich, cdc vacxin, cac chét khang vi sinh vét hoac t
hop bat ky ctia chiing. Céc protein tang cuong mién dich thich hop 1a céac protein ma
da duoc biét dé tang cuong kha ning mién dich. Bing cach vi du khong gidi han,
xytokin, ma bao gbm ho cac protein, 12 ho protein ting cuong kha nang mién dich da
biét. Cac chit sinh mién dich thich hop 1a cac protein ma giy ra dap ung mién dich
thé dich va/hodc dap img mién dich t bao sao cho viéc ding chét sinh mién dich cho
ddi trong tao dap tng mién dich dac hiéu véi chét sinh mién dich khang lai cac
protein gidng hodc twong ty ma duoc bat gdp trong md cua d6i tuong. Chét sinh
mién dich c6 thé bao gdm khang nguyén gy bénh duoc bidu hién boi vi khuén,
virut, ky sinh trung hodc ndm. Cac khang nguyén dugc uu tién bao gbdm cic khang
nguyén co ngudn goc tir cac vi sinh vat ma gy bénh truyén nhiém & db6i tugng. Theo
sang ché, chat sinh mién dich co6 thé 1a phan bat ky cia protein, von c6 hodc co6
ngudn goc tobng hop, ma giy ra dap tng mién dich thé dich va/hodc déap tng mién
dich t& bao. Nhu vay, kich c& khang nguyén hodc chat sinh mién dich c6 thé nhé nhu
khoang 5-12 axit amin va 1én nhu protein co chiéu dai diy du, bao gbm céc kich c&
bét ky trong khoang nay. Khang nguyén co thé 1a multime protein hodc protein dung
hop. Khang nguyén co thé 1a khang nguyén dugc tinh ché. Cach khac, protein ting
cuong mién dich hoic chét sinh mién dich ¢6 thé duogc ma hoa b%lng plasmit kich
thich mién dich hodc bing axit nucleic khéc c6 trong ché pham diéu bién mién dich.
Néu protein ting cudng mién dich hogc chét sinh mién dich dugc méa hoa bang phan
tir axit nucleic trong ché phim diéu bién mién dich thi trinh ty axit nucleic ma hoa
protein tang cuong mién dich hodc chét sinh mién dich c6 lién két vé& mat hoat dong
v6i trinh tu kiém soat phién ma, do vy chét sinh min dich dugc biéu hién & mo cia

dbi tuong, nhor o gay ra dap tmg mién dich dic hiéu véi chat sinh mién dich & doi
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tugng, ngoai dap tng mién dich khong dac hiéu. Cac k¥ thuat sang loc yéu t6 gy
mién dich, nhu yéu t6 gdy mién dich khang nguyén gy bénh hoac hoat tinh xytokin
da duoc chuyén gia trong linh vyc nay biét dén va bao gdm nhiéu loai thir nghiém in

vitro va in vivo.

Néu tac nhan sinh hoc 13 vacxin thi vacxin ¢ thé bao gém vacxin virut, vi
khuan hoidc ky sinh tring séng, gay nhiém hodc vacxin virut, vi khudn, hoic ky sinh
trung chét, dugc vo hoat hodc vacxin dudi don vi, hodc vacxin bat ky da biét trong
linh vuc. Mot hodc nhidu vacxin ¢ thé duge st dung két hop véi ché phim diéu
bién mién dich theo sang ché. Vacxin thich hgp bao gbdm cac vacxin da biét trong

linh vuc dung cho loai thiy sinh.

Téc nhan sinh hoc ¢6 thé 14 chét khang vi sinh vét. C4c chat khang vi sinh vat
thich hop bao gdm: cic quinolon, tot hon 13 cac floquinolon, B-lactam, va cac chét

khang sinh macrolit-lincosamit-streptogramin (MLS).

Cac quinolon thich hgp bao g6m benofloxaxin, binfloxaxin, cinoxaxin,
ciprofloxaxin, clinafloxaxin, danofloxaxin, difloxaxin, enoxaxin, enrofloxaxin,
fleroxaxin, gemifloxaxin, ibafloxaxin, levofloxaxin, lomefloxaxin, marbofloxaxin,
moxifloxaxin, norfloxaxin, ofloxaxin, orbifloxaxin, pazufloxaxin, pradofloxaxin,
perfloxaxin, sarafloxaxin, sparfloxaxin, temafloxaxin, va tosufloxaxin. Cac
floquinolon dugc uu tién bao gém ciprofloxaxin, danofloxaxin, enrofloxaxin,

moxifloxaxin, va pradofloxaxin. Cac naphthyridon thich hop bao gbm axit nalidixic.

Céac B-lactam thich hop bao gdm cac penixilin (vi du, amoxixilin, ampixilin,
azloxilin, benzathin penixilin, benzylpenixilin, carbenixilin, cloxaxilin, co-amoxiclav
[tirc 1a amoxixilin/axit clavulanic], dicloxaxilin, flucloxaxilin, methixilin, mezloxilin,
nafxilin, oxaxilin, phenoxymetylpenixilin, piperaxilin, procain penixilin, temoxilin,
va ticarxilin); cac cephalosporin (vi du, cefaclor, cefalonium, cefamandol, cefapririn,
cefazolin, cefepim, cefixim, cefotaxim, cefoxitin, cefpirom, cefpodoxim, cefquinom,
ceftazidim, ceftiofur, ceftriaxon, cefuroxim, cephalexin, cephalothin, va defotetan);
cac carbapenem va cac penem (vi du, doripenem, ertapenem, faropenem, imipenem,
va meropenem); cac monobactam vi du aztreonam, nocardicin A, tabtoxinin-f-

lactam, va tigemonam); va cac chat rc ché f-lactamaza vi du axit clavulanic,
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sulbactam, va tazobactam). Cac B-lactam dugc wu ti€n bao gdm céc cephalosporin,

dic biét 1a, cefazolin.

Cac chét khang sinh MLS thich hop bao gdm clindamyxin, lincomyxin,
pirlimyxin, va cac chét khang sinh macrolit bét ky. Chat khang sinh lincosamit dwgc
wu tién 1a pirlimyxin.

Céc chit khang vi sinh vat khac bao gdm cac aminoglycosit, clopidol,
dimetridazol, erythromyxin, framycetin, furazolidon, halofuginon, 2-pyridon,
robenidin, sulfonamit, tetraxyclin, trimethoprim, cac pleuromutilin khic nhau vi du
tiamulin va valnemulin), va streptomyxin khac nhau vi du monensin, narasin, va

salinomyxin).
I1. Cac phuong phap

Muc dich clia sing ché 1a d& xuét cac ché phim diéu bién mién dich, cac
plasmit (hodc trinh tw ADN) kich thich mién dich, va cac phuong phap kich thich
mién dich va tao ra kha nang mién dich bao vé cho nhiing dbi twong chua bi nhiém,
kha nang mién dich bédo vé cho dbi twong da bi nhiém, kha ning mién dich ting
cuong cho d6i tegng chua bi nhiém, kha ning mién dich ting cudng cho d6i tuong
da bi nhidm, kha nang mién dich trj lidu cho déi tugng bi nhidm, hogc t6 hop cua
ching. Do viy, cac ché phim theo sang ché c6 thé duoc st dung dé gay mién dich
phong bénh cho dbi tuong hodc dugc st dung dé diéu tri bénh & d6i tuong. Cac
phuong phap dugc md ta trong ban md ta nay bao gbm viéc dung plasmit kich thich
mién dich, hodc trinh tw ADN, dugc md ta trong ban mo ta nay cho dbi tuong, va

kich thich hé mién dich & dbi tuong.
A. Phuong phap kich thich hé mién dich ctia dbi twong

Sang ché dé cap dén phuong phép kich thich, hodc tang cuong, hé mién dich,
& d6i twong nhan. Cac phuong phap nay bao gbm viéc cho dbi twong dung luong
hitu hiéu cia ché phdm diéu bién mién dich dwoc mo ta trong ban mo ta nay. Theo
mét sé khia canh, ché pham didu bién mién dich kich thich dap tmg mién dich & doi
tuong nhén va dap Gmg mién dich nay gitp chéng lai su 14y nhiém. Theo mot s6 khia

canh, ché phim didu bién mién dich hoat héa cac phan tir theo doi ADN bao tuong.
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Theo mot s6 khia canh, ché phém diéu bién mién dich lam ting cudng mic do hoat
dong cua it nhét 12 mdt tac nhan sinh hoc nhu vacxin, khi duge dung trudgc vacxin
nay, dugc dung ddng thoi v6i vacxin, duge ding sau khi chung ngira, hodc duogc tron
vé6i vacxin. Theo mdt sd khia canh, cac phuong phap nay d& xuét chién lugc diéu tri
bénh m&i dé bao vé dbi trong su dung tranh bi cdc bénh truyén nhiém va diéu tri
bénh & cong ddng bi bénh truyén nhiém. Theo mét s khia canh, cac phwong phap
nay dé xuit phuong phap bao vé nhanh hon, dai hon va tét hon chong lai bénh khi
chit didu bién midn dich dugc st dung két hop véi vacxin, so v6i viéc su dung

vacxin ma khong cuing vé6i ché pham diéu bién mién dich.

Pép tmg mién dich ¢6 thé dugc hoat héa & doi tuong nhan bing cach dung
lrong hitu hiéu cua ché phdm diéu bién mién dich, ché phdm nay chira bét ky trong
s6 cac chét din cép liposom dugc md ta & day, bét ki trong sb cac plasmit kich thich
mién dich (ho#c céc trinh tw ADN) duge mo ta & day, va bét ky trong sb cac tac nhan
sinh hoc dugc md ta & ddy. Du tinh 13 tic nhan sinh hoc co6 thé dugc tron véi hodc
duoc dimg ddng thoi voi chat didu bién mién dich hogc doc lap v6i chat dicu bién
midn dich. Viéc dung doc 1ap c6 thé truéc hodc sau khi ding chat diéu bién mién
dich. Ciing du tinh 14 viéc ding nhiéu hon mot 1an chat diéu bién mién dich hodc tac
nhan sinh hoc ¢6 thé duoc 4p dung. Hon nira, nhiéu hon mdt tac nhan sinh hoc c6 thé
duoc ding ddng thoi voi chét didu bién mién dich, dung trude khi dung chét diéu
bién mién dich, ding sau khi dung chét diéu bién mién dich, hodc dung cung lic voi
chét diéu bién mién dich.

B. Phuong phap cai thién kha nang song sot ciia d6i twong

Sang ché d& cap dén phwong phap céi thién kha nang séng st ctia thanh phan
thudc loai thuy sinh. Céc phuwong phap cai thi¢n kha nang séng sot bao gbm viéc cho
d6i tugng dung lwong hiru hiéu cia ché phdm diéu bién mién dich dugc mo ta trong
ban mo ta nay. Theo mot sb khia canh, cac phuong phap nay tao ra kha nang song
sot duoc cai thién cua dbi tugng nhan so véi dbi twong khong nhin ché phém didu
bién mién dich.

C. Phuong phép cai thién san luong
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Sang ché dé cap dén phuong phap cai thién san lugng cua thanh phan thudc
loai thily sinh duge nudi trong méi truong nude. Phuong phap cai thién san luong
bao gdm viéc cho d6i twong dung luwong hitu hiéu cia ché pham diéu bién mién dich
duoc mo ta trong ban mo ta nay. Theo mot sb6 khia canh, phwong phap nay tao ra
nang suét dugc cai thién cua dbi tuong nhan so véi dbi tuwong khong nhin ché phém
didu bién mién dich. Céc phuong phép dénh gi4 nang sudt duge cai thién la da biét
trede day. Nguoi co hiéu biét trung binh trong linh vyc s& nhén ra rang san luong
dugc cai thién co thé dugc xac dinh khi so sanh sitc khde, trong lugng, kich thudc,
chét luong thit, va cac thong s6 khac gifta cac dbi tugng nhan ché phém didu bién

mién dich va cac ddi twong khong nhan ché phém diéu bién mién dich.
D. Phuong phép cai thién hiéu qua st dung thirc an

Sang ché dé cap dén phwong phap cai thién hiéu qua s dung thirc &n cua
thanh phéan thudc loai thiy sinh duoc nudi trong moi trudng nuac. Phuong phéap cai
thién hiéu qua st dung thirc dn bao gém viéc cho dbi tuong dung lugng hiru hi€u cua
ché phim didu bién mién dich dugc md ta trong ban md ta nay. Theo mot s6 khia
canh, phuong phap nay tao ra hiéu qua sir dung thirc an dugc cai thién cua dbi twong
nhan so v6i doi tugng khong nhan ché pham diéu bién mién dich. Cac phuong phép
dénh gi4 hiéu qua st dung thirc an 12 da biét truée day. Nguoi c6 hiéu biét trung binh
trong linh vuc s& nhén ra ré‘mg hiéu qua st dung thtrc an duoc cai thién ¢6 thé duoc
xac dinh khi so sanh sirc khoe, trong lugng, kich thude, chét luong thit, va cac thong
s6 khac gitta cac ddi twong nhan ché phdm diéu bién mién dich va céc d6i tuong

khong nhan ché phim diéu bién mién dich.
E. Phuong phap cai thién ty 1& séng sot

Sang ché d& cap dén phuong phap cai thién ty 1& sng sét cia thanh phan
thudc loai thuy sinh duge nudi trong mdi trudng nude. Phuong phap cai thién ty 1€
sdng sét bao gbdm viéc cho dbi tugng dung lugng hitu hiéu cla ché phdm diéu bién
mién dich dugc mod ta trong ban mo ta nay. Theo mot sb khia canh, phuwong phap nay
tao ra ty 16 séng sot dugce cai thién cua dbi twgng nhan so voi d6i twong khong nhan
ché phim diéu bién mién dich. Cac phuong phap danh gia ty 1€ sbng sét duge cai

thién 13 da biét trusc day. Ngudi c6 hiéu biét trung binh trong linh vuc s€ nhan ra
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rang ty 1& song s6t dugc cai thién c6 thé dugc xac dinh khi so sanh suc khoe, trong
lwong, kich thuéce, chat luong thit, va cac thong so khac gifra cac do6i tuong nhan ché
pham diéu bién mién dich va cac doi tugng khong nhan ché pham diéu bién mién

dich.

Luong hitu hiéu cua bét ky trong s6 cac ché phém didu bién mién dich dugc
mb ta & day c6 thé duoc dung cho déi twong. Lugng hitu hiéu 1a du dé hoat hoa dap
ung mién dich & débi tuong nhan. Cac phuong phap do su hoat hoa nhu vay la da
duoc biét dén trong linh vyc. Ngoai ra, nguoi ¢6 hiéu biét trung binh trong linh vuc
nay sé hiéu réng lugng hiru hiéu sé& tuy thudc vao tudi tac, thé trong, loai cua déi
tuong va giai doan nhiém bénh, ciing nhu cac yéu t5 khac da biét trong linh vuc nay.
Céc luong hitu hiéu thich hop c6 thé nim trong khoang tir 0,1ug dén 1000pg trén
mbi dbi tuong. Theo mot sb khia canh, luong hitu hiéu c6 thé nam trong khoang tur
0,1 pg dén khoang 10 pg, tir khoang 0,1 pg dén khoang 5 pg, tir khoang 0,5 pg dén
khoang 5 pg, tir khoang 0,25 pug dén khoang 5 pg, tir khoang 0,05 pg dén khoang 10
ug, tr khodng 5 g dén khoang 15 pg, tir khoang 10 pg dén khoang 15 ng, tr khoang
10 pg dén khoang 20 pg, tir khoang 20 pg dén khoang 30 pg, tir khoang 30 pg dén
khoang 40 pg, tr khoang 40 pg dén khoang 50 pg, tir khoang 50 pg dén khoang 70
ug, tr khoang 70 ug dén khoang 90 g, tr khoang 50 pg dén khoang 100 g, tur
khoang 100 pg dén khoang 150 pg, tir khoang 150 pg dén khoang 200 pg, tir khoang
200 pg dén khoang 250 pg, tir khoang 250 ug dén khoang 300 pg, tir khoang 300 ug
dén khoang 350 ug, tir khoang 350 g dén khoang 400 pg, tir khoang 400 ug dén
khoang 450 g, tir khoang 450 pg, dén khoang 500 pg, tir khoang 500 pg dén khoang
550 g, tir khoang 550 pg dén khodng 600 pg, tir khoang 600 pg dén khoang 650 pg,
tir khoang 650 pg dén khoang 700 pg, tir khoang 700 pg dén khoang 750 pg, tir
khoang 750 pg dén khoang 800 pg, tir khoang 800 pg dén khoang 850 pg, tir khoang
850 pg dén khoang 900 pg, tir khoang 900 ug dén khoang 950 pg, tir khoang 950 g
dén khoang 1000 pg. Tét hon 1a, theo mot s6 khia canh, lwong hiru hiéu nim trong
khoang tr 0,5pg dén khoang 10ug.

F. Céc diéu kién st dung

Céac phuong phap theo sang ché hoat hoa dap tng mién dich & dbi twong sao
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cho déi tugng nay dugce bao vé khoi bénh ma chiu trach nhiém gay ra dap tmg mién
dich. Nhu duoge st dung & day, cum tir “dugc bao vé tranh bi bénh” chi viéc lam
giam cac triéu ching ctia bénh; 1am giam sy x4y ra bénh; lam giam d6 ning trén 1am
sang hodc trén bénh ly cta bénh; hodc lam giam su nhiém phai tac nhin gy bénh.
Viée bao vé dbi twong 6 thé chi kha ning ciia ché pham diéu tri theo sang che, khi
duoc dung cho dbi tuong, dé ngin ngtra viéc bi bénh, chira bénh, va/hodc lam thuyén
giam hodc lam gidm cac triéu chimg cua bénh, cac d4u hiéu 1am sang, bénh ly, hoac
nguyén nhan gdy bénh. Do d6, viéc bao vé dbi twong dé tranh bi bénh bao gdm ca
viéc ngan ngira xdy ra bénh (phong bénh) va diéu tri dbi twong ma da c6 bénh (chita
bénh). Thuét ngit "bénh" chi tinh trang sai léch bét ky khoi tinh trang sirc khée thong
thuong & dbi tugng va bao gdm tinh trang trong d6 c6 mat cac triéu ching bénh,
cling nhu céc tinh trang bénh trong d6 c6 xay ra sy sai léch, vi du, su nhiém, su dot
bién gen, khuyét tat di truyén, v.v.) da xay ra, nhung céc tri¢u chirng nay chua dugce
biéu hién.

Céac phuong phép theo sang ché c6 thé duoc st dung dé ngan ngira bénh, kich
thich kha nang mién dich té bao tac dong khang lai bénh, giam trir b¢nh, lam thuyén
giam bénh, va ngin ngira bénh thir phat do sy xudt hién cua bénh nguyén phat.

Theo mdt sb khia canh, cac phuong phap duoc mo ta & day co thé dugc st
dung dé cai thién dép tmg mién dich bam sinh ¢ doi twong khi dung dong thoi voi
vacxin so voi viée chi ding mdi vacxin. Theo mot sb khia canh, cdc phuong phéap
dugc mo ta 6 day co thé duogc sur dung dé cai thién dap ung mién dich thu dugc & débi
twgng khi dung ddng thoi voi vacxin so v6i viée chi dung mdi vacxin. Noi chung,
vacxin khi dugc dung khong lap tirc bao vé dbi tuong vi nd can thoi gian dé kich
thich mién dich thu dugc. Thuat ngit “cai thién” trong sang ché duoc dung dé chi su
gay ra dap tmg mién dich bdm sinh & ddi twong cho dén khi vacxin bét dau bao vé
dbi twong va/hodc kéo dai thoi gian bao v€, qua kha nang mién dich thu duoc, co

duogc boi vacxin.

Theo mot sb khia canh, cdc phuong phép theo séng ché bao gdm viéc dung
ché pham dé bao vé chbng lai sw nhiém dbi v6i rat nhidu tac nhan gy bénh. Ché

pham dugc dung c6 thé c6 hodc c6 thé khong chira khang nguyén dic hiéu dé gay ra
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d4ap ung mién dich dic hiéu. Dy tinh la cac phuong phap theo sang ché s& bao vé dbi
twong str dung tranh bi bénh do cic tac nhén vi sinh vat truyén nhiém gay ra bao
g6m, nhung khong chi gigi han &, cac virut, vi khuén, nm, va ky sinh trang. Chuyén
gia trong linh vuc nay s&€ nhan thirc duge va hiu o ring ché pham diéu bién mién
dich, nhw dugc mé ta & dy, 13 hitu hiéu déi v6i nhidu téc nhan truyén nhiém, s6
luong céc téc nhan nay 1a nhidu dén mirc khong thé liét ké. Céc tic nhan truyén
nhiém duoc dé xuit & day dugc dé xuét nham muc dich léy lam vi du va dugc dé

xuat ma khong 1am han ché pham vi sir dung.
G. St dung

C6 thé sir dung bing nhidu cdch khac nhau. Tt nhién 1a, céch thirc cu thé
dugc chon sé& tuy thudc vao cac tac nhan sinh hoc cu thé duoc chon, tudi tac va tinh
trang strc khoe noéi chung cua dbi tugng, tinh trang bénh 1y cu thé dugc diéu tri va
lidu lwong can thiét @& c6 hiéu luc diéu tri. Cac phuong phap theo sing ché c6 thé
duoc thuc hanh béng cach sur dung cach thuc sir dung bét ky ma tao ra muc hoat héa
dap ung mién dich hiru hiéu ma khong géy ra céc tac dung phu khong thé chap nhan
vé mit 1am sang. Cac ché pham c6 thé duoc trinh bay mot cach thuén tién dudi dang
lidu don vi va ¢o thé duge bao ché bang phuong phap bét ky trong sb cac phuong

phép da duoc biét rat ro trong linh vuc nay.

Ché phim diéu bién mién dich c6 thé duoc dung trong tinh mach, trong co,
trong chan bi, trong mang bung, dudi da, bang cach phun, trong trimg, qua duong
miéng, trong mét, trong khi quéan, trong mili, bing cach ngam, hép thu qua da hodc
mang trong bé, hodc bing cac phuong phap khac da biét trong linh vuc. Theo mot
khia canh, chat didu bién mién dich duoc dung dudi da. Theo khia canh khac, chét
didu bién mién dich c6 thé dugc dung trong co. Theo khia canh khac, chat diéu bién
mién dich dugc dung duéi dang thuc phun. Theo khia canh khéc, chat diéu bién
midn dich c6 thé duge ding qua duong miéng. Theo khia canh khéc, chét diéu bién

mién dich c6 thé duge ding qua duong dudi da.

Theo mot khia canh, ban than chit diéu bién mién dich c6 thé duoc dung cho
dbi tuong trwée khi thir (hodc gay nhidm). Theo khia canh khéc, ban than chat diéu

bién mién dich c6 thé duoc ding cho déi trong sau khi thir (hodc gay nhiém). Theo
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khia canh khac, ban than chat didu bién mién dich c6 thé dugc ding cho doi tugng
ddng thoi vai khi thir (hodc gdy nhiém).

Theo mt s khia canh, ché phdm didu bién mién dich ¢6 thé dugc ding dong
thoi voi viée chung ngira truede khi thir. Theo mot s6 khia canh, ché pham diéu bién
mién dich c6 thé dugc dung ddng thoi véi viéc ching ngira dbng thoi véi khi thi.
Theo mot sb khia canh, viéc ding déng thoi ¢6 thé bao gém viéc dung vacxin va
chit diéu bién mién dich & cing vi tri tong quat trén dbi twong & hai diém khac nhau
canh nhau (tGc 1a, cac vi tri tiém & gan nhau trén ¢d cua dbi tuong), & cac phia dbi
dién cua dbi twgng ¢ cung vi tri téng quat (ttc 1a, trén moi phia cua cé), hodc trén
cac khu vuc khac nhau cua cung dbi tuong. Theo mot sb khia canh, ché phém diéu
bién mién dich c6 thé dugc dung trudc khi ching ngira va thir. Theo mot s6 khia
canh, ché phim didu bién mién dich c6 thé duge dung sau khi ching ngira nhung
truée khi thir. Ché phim didu bién midn dich c6 thé duge dung cho ddi tugng sau khi

thir, dbi twong nay da duge chung ngira trudce khi thu (hodc gay nhiém).

Chuyén gia trong linh vuc nay sé hiéu rd rang cach dung c6 thé thay doi tuy
thudc vao ddi twong va strc khoe hodc tinh trang cia d6i tuong. Pudng dung dugc deé

xut 1a nham muc dich lay lam vi du va khong nham giéi han.

Viée ching ngira c6 thé duge thuc hién & do tudi bat ky. Vacxin c6 the duge
dung dudi da, bang cach phun, qua dudng miéng, trong mét, trong khi quan, trong
mili, trong tring, bang cach ngdm hodc bing cac phuong phap khac da biét trong
linh vuc. Céac vacxin dung qua dudng mi€ng coO thé duoc dung trong thirc an hodc
nuéce. Hon niva, du tinh ring cic phuong phap theo sang ché co thé duge st dung
dua trén lich trinh chung ngtra thong thuong.

Ché phém didu bién mién dich cling ¢6 thé dugc dung dusi da, dung trong
mat, trong khi quan, trong miii, trong tritng, hodc cac phuong phép khac da biét
trong linh vuc. Vi duy, ché phdm didu bién mién dich c6 thé dugc dung trong trimg.
Cach khac, ché phim diéu bién mién dich c6 thé dugc ding dudi dang ché pham

phun.

Viéc dung cho trimg cé thé trudce khi thit (hodc gdy nhiém) hodc sau khi thir.
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Chat didu bién min dich c6 thé duoc dung cho dbi tuong tir khoang 1 dén
khoang 14 ngay trude khi thir nghiém hodc tir khoang 1 dén khoang 14 ngay sau khi
thir nghiém. Vi du, chit diéu bién mién dich c6 thé dugc dung tir khoang 1 dén
khoang 7 ngay trude khi thir hodc tir khoang 1 dén khoang 7 ngay sau khi tht. Thich
hop 13, chat didu bién mién dich duoc ding 1,2, 3,4, 5, 6, 7 ngay trudc khi thir hoac
1,2,3,4,5,6,7ngay sau khi thtr.

Céc hé cap khéc c6 thé bao gdm céac hé cAp giai phong theo thoi gian, hé cap
giai phéng kéo dai, hodc hé cép giai phong cham. Céc hé ndy ¢6 thé tranh dugc viée
dung lap lai cac ché pham do d6 gia tang tinh thuén tién. Nhiéu loai hé giai phong la
d3 c6 va da biét dbi voi chuyén gia c6 trinh d¢ trung binh trong linh vuc nay. Cac hé
nay bao gém cac hé trén co s¢ polyme nhu poly(lactit-glycolit), cdc copolyoxalat,
polycaprolacton, polyesteramit, —polyorthoeste, axit polyhydroxybutyric, va
polyanhydrit. C4c vi nang tir cac polyme néu trén chira dugc chit dugc mo ta trong,

vi du, patent My s6 5,075,109.

Céc hé cap con bao gdm cac hé khong phai polyme do la cac lipit chira cac
sterol nhu cholesterol, cac este cholesterol, va axit béo hoac chit béo trung tinh nhu
mono-, di-, va tri-glyxerit; cac hé giai phong hydrogel; cac h¢ silastic; cac hé trén co
sO peptit; cac chét phu sap; cac vién nén sir dung cac chét két dinh va t4 dugc thong
thuong; cac vién céy duoc dung hop mot phﬁn; va cac hé twong tu. Céc vi du cu thé
bao gdbm, nhung khong chi giéi han &, cdc hé¢ dn mon trong d6 tac nhan theo sang
ché duogc chira dudi dang trong chét nén nhu cac hé duoc mo ta trong cac patent My
s 4,452,775, 4,675,189, va 5,736,152, va cac hé khuéch tan trong d6 thanh phan
hoat tinh thdm & téc d6 dugc kiém soat qua polyme nhu dugc md ta trong patent My
s6 3, 854,480, 5,133,974, va 5,407,686. Ngoai ra, cac hé cép cung trén co sé bom c6

thé dugc st dung, mot so hé nay dugc lam thich ing V01 Viéc cay.

Céc thay dbi khac c6 thé duoc thuc hién trong ché pham, cic san pham va céc
phuong phép néu trén ma khong tréch khoi pham vi clia sing ché, du tinh rang tat ca
céc vAn dé chira trong phan md ta néu trén va trong cac vi du dugc néu dudi diy s€
dwoc hiéu 12 chi nhim minh hoa va khong c6 nghia lam gi6i han pham vi cua sang

ché.
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Cac dinh nghia

Thuéat ngit “lugng hitu hiéu” chi luvong can thiét hodc du dé nhin dugc tac
dung sinh hoc mong mubn. Vi du, lugng hitu hiéu cua chit diéu bién mién dich dé
diéu tri hodc ngin ngira bénh truyén nhiém 1a luong lugng can thiét dé gay ra su phat
trién cta dap ing mién dich khi phoi nhiém véi vi sinh vat, nhd d6 gly ra sy giam
lugng vi sinh vat trong dbi twong va tot hon 1a gy ra su tiét trir vi sinh vat. Lugng
hitu hiéu ddi vé6i img dung cu thé bét ky c6 thé thay dbi thy thudc vao cac yéu t6 nhu
bénh hodc tinh trang bénh ly duoc diéu tri, kich ¢& cua d6i twong, hodc do nang cia
bénh hoic tinh trang bénh Iy. Chuyén gia c6 trinh d¢ trung binh trong linh vuc nay
¢6 thé x4c dinh bing kinh nghiém luong hitu hiéu ciia chat diéu bién mién dich ma

khong can tht nghiém qua mirc.

Thuat ngit “xytokin” chi ho protein ting cuong mién dich. Ho xytokin bao
gbm yéu t6 phét trién chat sinh huyét, cac interleukin, céc interferon, cic phan tir lién
ho globulin mién dich, cc phan tir ho yéu 6 hoai tir khoi u va cac chemokin (ttc la
cac protein ma diéu hoa sy di trii va su hoat hoa cia cac té bao, dic biét 1a cac té bao
thuc bao). Cac xytokin duoc 14y 1am vi du bao gbém, nhung khong chi gi¢i han o,
interleukin-2 (IL-2), interleukin-12 (IL-12), interleukin-15 (IL-15), interleukin-18
(IL-18), interferon-o (IFNa), va interferon-y (IFNy).

Thuat nglt “gay ra” co thé duge st dung thay thé cho céc thuét ngit hoat hoa,

kich thich, sinh ra hodc tang cuong diéu hoa.

Thuét ngir “gay ra dap Gng mién dich” ¢ ddi tugng chi viéc kiém soat ho#c tac
dong mot cach cu thé dén hoat tinh ctia dap mg mién dich, va c6 thé bao gém su
hoat héa dép tng mién dich, ting cuong diéu hoa dép Gmg mién dich, tang cuong dap
tng mién dich va/hodc thay ddi dap tmg mién dich (nhu bang cach gay ra kiéu dap
{mg mién dich ma dén luot n6 lai lam thay ddi kiéu dap tmg mién dich pho bien &
d6i tugng tir dép tng midn dich ma gy hai hogc khong hiéu quéa doi v6i thanh dap

tmg mién dich ma c6 lgi hodc c6 tinh chat bao v¢).

Thuat ngir “lién két v& mat hoat dong” chi su lién két cua phan tir axit nucleic

voi trinh tu kiém soét phién ma theo cach ma phéan tr nay c6 thé duoc biéu hién khi
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duge chuyén nhidm (ttc 13, dugc bién nap, tai nap hoac chuyén nhiém) vao té bao
chu. Cac trinh tu ddi ching phién mi 1a céc trinh tu ma kiém soat su bat dau, kéo
dai, va két thic ca qud trinh phién ma. Cac trinh ty kiém sodt phién ma dac biét
quan trong la cac trinh tu ma kiém soat su bat dau phién mi, nhu céc trinh tu hoat
hoa, tang cuong, thuc hién va kim ham. Nhiéu loai trinh tur kiém soat phién ma nay
da dugc chuyén gia trong linh vuc nay biét dén. Cac trinh ty kiém so4t phién ma
duge uwu tién bao gdm céc trinh ty ma c6 tac dung & cac té bao loai long vii, ¢, dong
vat ¢6 va, vi khuén, virut, thuc vat, va con trung. Mac du céc trinh tu kiém soat phién
ma bat k¥ c6 thé dugce st dung theo sang ché, nhung cac trinh ty nay c6 thé bao gdm
cac trinh tu kiém soét phién mi c6 trong tu nhién dugc két hop vé mit ty nhién véi

trinh tw m4 héa chat sinh mién dich hodc protein kich thich mién dich.

Cac thuét ngit “phan tir axit nucleic” va “trinh tu axit nucleic” ¢6 thé dugc six
dung thay thé nhau va bao gém ADN, ARN, hodc cac dAn xuét cia ADN hoic ARN.
Céac thuat ngit con bao gbdm cac oligonucleotit va cac trinh ty 16n hon nhu cac
plasmit, nhu cc plasmit kich thich mién dich dugc mo ta & ddy, va chira ca hai phan
tir axit nucleic ma ma hoa protein hodc méanh cua n6, va cac phan tir axit nucleic ma
chtra cac vung didu hoa, cac intron, hoic ADN hodc ARN khong ma hoa khac.
Thong thuong 13, oligonucleotit ¢6 trinh tyr axit nucleic tir khoang 1 dén khoang 500
nucleotit, va thong thuong hon nita 1a ¢6 it nhét 12 khoang 5 nucleotit trén chiéu dai
ctia n6. Phan tir axit nucleic c6 thé thu dugc tir ngudn bt ky, bao gdm cac ngudn
dong vat c6 vu, cd, vi khuén, con trung, virut, thuc vét, téng hop hodc két hop céac
nguodn nay. Phan ti axit nucleic ¢o thé dugc tao ra bang cac phuong phap thuong da
duoc biét dén trong linh vuc nay nhu k¥ thuat ADN tai t6 hop (vi du, phéan Umg chudi
polymeraza (polymerase chain reaction: PCR), khuéch dai, tdch dong) hodc tong hop
héa hoc. Céc phén tu axit nucleic bao gbm cac phan tit axit nucleic tw nhién va cac
chét déng dang véi ching, bao gff)m, nhung khoéng chi gidi han ¢, cac bién thé alen tu
nhién va cac phan tir axit nucleic dugc cai bién trong d6 céac nucleotit da dugc xen
vao, cét bo, thay thé, hoic nghich dao theo cach sao cho cac cai bién nay hau nhu
khéng can thiép vao kha nang cta phén tir axit nucleic dé gay ra dap mg mién dich

hitu dung trong cac phuong phap theo sang ché. Cac chit twong dong axit nucleic ¢6
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thé dugc tao ra bang cach st dung mot sd phuong phap da biét dbi v6i chuyén gia
trong linh vwc nay (xem, vi du, Sambrook et al., Molecular Cloning: A Laboratory
Manual, Cold Spring Harbor Labs Press, 1989), 4n pham nay dugc dinh kém theo

day bang cach vién dan.

Céc thuat ngit “chét danh du c6 thé chon loc” va “gen danh déu co thé chon
loc” chi gen ma ma hoa san pham ma bao vé sinh vat trong d6 gen nay duoc biéu
hién tranh khoi tac nhéan chon loc (vi du, chét khang sinh) hodc tranh khéi tinh trang
ma thudng sé tiéu diét sinh vat hodc tre ché su phat trién cia no. Cac gen danh dau
c6 thé chon loc 13 cac gen khang chét khang sinh thong thuong nhét, vi du, cac gen
khang kanamyxin, cdc gen khang ampixilin, cic gen khang chloramphenicol, cac gen
khang tetraxyclin, v.v.). Do do, vi du, néu cac té bao E. coli duge dem thuc hién bién
nap dé dua plasmit ma hoa gen khang kanamyxin vao va sau do phat trién trén hodc
trong moi trudng chira kanamyxin, thi chi cac té bao E. coli ma da dugc dua plasmit
vao thanh cong v biéu hién gen khéng kanamyxin s& séng s6t. Cac thuét ngir “chat
danh dau c6 thé chon loc” va “gen danh dAu c6 thé chon loc” con bao gém cac gen
ma ma hoa cho cac enzym co6 lién quan dén su téng hop hop chat ma 1a thiét yéu cho
su phat trién cta sinh vat. Khi duge dua vao trong vi sinh vat di dudng thu dong ma
khong thé téng hop hop chét thiét yéu, cac gen nay cho phép sinh vat phat trién trong
moi truong ma da duoc b6 sung hop chat thiét yéu. Vi du, cac té bao vi khuan ma 1a
dinh dudng thu dong ddi v6i axit amin lysin do sy dot bién trong hodc su khong cé
mat cia enzym c6 lién quan dén quy trinh sinh tong hop lysin thuong la khong thé
phat trién duoc trén moi truong ma chua duge b sung lysin. Néu vi khuan nay dugc
dem thuc hién bién nap dé dwa vao plasmit ma hoa enzym c6 lién quan dén quy trinh
sinh tdng hop lysin thi vi khuAn ma da dua plasmit vao thanh cong va bicu hién
enzym nay s€ séng sot khi dugce phat trién trén moi trrong ma chua dugc bb sung
lysin. Cac thuat ngit “chét danh dau c6 thé chon loc” va “gen dénh déu c6 thé chon
loc” con bao gém cac gen ma cho phép chon loc gy doc/giai doc. Vi du, gen ccdB
ma hoéa protein ma li€n két v6i ADN gyraza, enzym thiét yéu cho su phan chia té
bao. Khi lién két v6i ADN gyraza, san pham gen ccdB 1am suy yéu su sao chép gen

va gy ra su chét t€ bao. Do d6, vi khuan bicu hién san phdm gen ccdB khong thé
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song s6t. Gen ccd4 ma hoa protein (“chat giai d6¢”) ma tac dung nhu la chét trc ché
tu nhién cia san phdm gen ccdB. Do do, néu vi khudn c6 gen ccdB trong hé gen cua
ching duogc dem thuc hién bién nap dé dua plasmit ma hoa sén pham gen ccdA vao
thi chi céac t& bao ma da dua plasmit vao thanh cong va biéu hién gen ccdA s& séng

sot.

Céc thuat ngit “chit danh du c6 thé sang loc” va “gen danh diu co6 thé sang
loc” dung dé chi gen ma ma hoa san pham ma cho phép nguoi quan sat phan biét
duoc cac té bao biéu hién gen danh dAu c6 thé sang loc va cac té bao khong biéu hién
gen danh déu c6 thé sang loc. Cac hé gen danh du c6 thé sang loc cling duoc biét rd
trong linh vuc nay va bao gém, vi du, cdc gen lacZ va cac gen ma hoa cac huynh
quang nhu protein huynh quang xanh 14 cay (GFP-green fluorescent protein), protein
huynh quang vang (YFP-yellow fluorescent protein), protein huynh quang dé (RFP-
red fluorescent protein), protein huynh quang xanh da troi (BFP-blue fluorescent

protein), hodc protein huynh quang xanh luc (CFP-cyan fluorescent protein).

Nhu dugce st dung & day, thuat ngit “cai thién nang suat” dung dé chi su cai
thién vé s6 do nhu strc khoe, trong lugng, kich thudc, chét luong thit, hodc thong $6
khac gitta céc ddi tuong nhan ché phdm diéu bién mién dich va cac doi twong khong

nhéan ché pham diéu bién mien dich.

Nhu dugc sir dung & day, thuat ngit “cai thién kha nang song sot” dung dé chi
kha nang song sot dugc cai thién clia doi twong nhén so véi doi tuong khong nhin

ché pham diéu bién mién dich.

Nhu duoc st dung & ddy, thut ngit "ddi twong" dung dé chi thanh phan thudc
lodi thity sinh, bao gdm loai bat ky trong mot s6 luong déng ké loai thuy sinh. Céc
d6i twong c6 thé 1a thanh phan bét ky trong sb cac loai thuy sinh, cho du la nudi
trong nha hodc hoang da, va co thé duge nudi nham muc dich thuong mai dé gay
gibng, 14y thit hodc l4y trimg. Vi du vé loai thily sinh bao gdm, ma khéng gi¢i han ¢,
loai ca, dong vat giap xac, dong vat than mém bét ky, sdng trong nudc ngot hoac
nuée bién. Loai dién hinh bao gdbm, ma khong gidi han 6, ca bao gbm thanh phan bat
ky thudc loai Phylum Chordata, Sub Phylum Vertebrata, va Super Class Pisces.

Bing cach néu 1am vi du, ma khong nham gidi han, cac loai ca nhu vay bao gdm ca
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da tron, c4 nheo M¥, cé béng den, ca béng vang, ca béng nau, cé chép, ca diéc, ca
hdi khong di cwr, ¢4 hoi van, ca hdi nau, c4 hdi subi ddm, ca hoi di cu, ca hoi Pai Tay
Duong, c4 hdi Coho, ¢4 hdi chinooK (hodc ca hoi king), ca hanh, c4 rutilut, ca ché,
ca vugc mang, ca ludi trau bién, c4 bon, ca cam Nhat Ban, ca vuoc, ¢ vuge miéng
nhd, c4 vorge miéng to, ca virge soc, cé soc, cd mang sita, ca ro phi, ca dbi, ca chinh,
ca tuyét, va cac cac loai ca khac bat ky hodc cac loai thuy sinh ma sang ché nay co
thé duoc 4p dung s& dwoc biét rd boi ngudi o hiéu biét trung binh trong linh vuec.
Theo mdt sb khia canh, cac dbi tuong co thé duoc chin doan bi bénh truyén nhiém,
c¢6 thé ¢6 nguy co mic bénh truyén nhidm, hoic c6 thé dang bi bénh truyén nhidm.
Céc dbi twong c6 thé co do tudi bt ky bao gom thoi ky trong trimg, thoi ky so sinh,
thoi ky thanh nién, thoi ky trudng thanh, thoi ky trung tudi, hodc thdi ky gia.

Bang 1: Trinh tw ADN plasmit

Plasmit SE | Trinh tw
Q
ID
NO.
pMB75.6 2 ctaaattgtaagcgttaatattttgttaaaattcgcgttaaatttttgttaaatcagcetcattttttaac

caataggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatagggttga
gtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaacgtcaaaggg

cgaaaaaccgtctatcagggcgatggcccactacgtgaaccatcaccctaatcaagttttttg
gggotcgaggtgccgtaaagcactaaatcggaaccctaaagggagecccecgatttagaget
tgacggggaaageeggegaacgtggcgagaaaggaagggaagaaagcgaaaggage

gggcgctagggcgcetggeaagigtageggtcacgetgegegtaaccaccacaccegecg
cgcttaatgegecgcetacagggegegteccattegecattcaggetgegeaactgtiggga

agggcgatcggtgcgggcctcttcgcetattacgecagetggegaaagggggatgtgetge
aaggcgattaagttgggtaacgccagggtittcccagtcacgacgtigtaaaacgacggcec

agtgagcgcegcegtaatacgactcactatagggegaattgggtaccgggecceccctcgag
caggatctatacattgaatcaatattggcaattagccatattagtcattggttatatagcataaat
caatattggctattggccattgcatacgttgtatctatatcataatatgtacatttatattggetcat
gtccaatatgaccgcecatgttgacattgattattgactagttattaatagtaatcaattacggggt
cattagttcatagcccatatatggagttccgegttacataacttacggtaaatggecegectgg
ctgaccgeccaacgacccccgeccattgacgtcaataatgacgtatgttcccatagtaacge
caatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcecactiggeag
tacatcaagtgtatcatatgccaagtccgececcctattgacgtcaatgacggtaaatggeecg
cctggcattatgeccagtacatgaccttacgggactttcctacttggeagtacatctacgtatta
gtcatcgcetattaccatggtgatgeggttitggcagtacatcaatgggcgtggatageggtit

gactcacggggatitccaagtctccaccccattgacgtcaatgggagtitgttttggeaccaa
aatcaacgggactttccaaaatgtcgtaacaactccgecccattgacgcaaaigggeggta
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ggcgtgtacggtgggagetctatataagcagagcetcgtttagtgaaccgtcagatcgectg
gagacgccatccacgcetgttttgacctccatagaagacaccgggaccgatccagecteece

tcgaagccgatctgataacggtaccgataagetggeggccegattaagctacagaagttggt
cgtgaggcactgggcaggtaagtatcaaggttacaagacaggtttaaggagaccaataga
aactgggcttgtcgagacagagaagactcttgegtttctgataggcacctattggtcttactga
catccactttgectttctetccacaggtgtccactcccaggticaattacagetcttaageagece
gcaagcttgatatcgaattcctgecageecgggggatccactagtictagageggecgecac
cgeggtggagcetcgaattatcagatcgattaataactatgetcaaaaattgtgtacctitagett
tttaatttgtaaaggggttaataaggaatatttgatgtatagtgccttgactagagatcataatca
gccataccacatttgtagaggttttactigetttaaaaaacctcccacacctecccctgaacct
gaaacataaaatgaatgcaattgtigttgttaacttgtttattgcagcttataatggttacaaataa
agcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtce
aaactcatcaatgtatcttatcatgtctggatcatcagatctgecggtcicectatagtgagtcg
tattaatttcgataagccaggttaacctgcattaatgaatcggcecaacgegeggggagaggc
ggtttgegtattgggcgctettcegettectegetecactgactegetgegeteggtegttegge
tgcggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcagggg
ataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggcecaggaaccgtaaaaa
ggecgegttgetggegtttttccataggetcegeccecctgacgagcatcacaaaaatcgac
gctcaagtcagaggtggegaaacccgacaggactataaagataccaggegtttccecctg
gaagctcectegtgegetcetectgttccgaccectgecgcettaccggatacctgtcegecttict
ccettegggaagegtggegcttictcatagetcacgetgtaggtatctcagtteggtgtaggt
cgttcgetecaagetgggcetgtgtgcacgaaccccccgttcagecegaccgetgegectta
tcecggtaactatcgtettgagtccaacceggtaagacacgacttatcgecactggeagceage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagtictigaagtgg
tggcctaactacggcetacactagaagaacagtatttggtatctgegetctgetgaagecagtt
accttcggaaaaagagttggtagcetcttgatccggecaaacaaaccaccgetggtageggtg
gtttttttgtttgcaagcageagattacgegeagaaaaaaaggatctcaagaagatcctttgat
cttttctacggggtctgacgetcagtggaacgaaaactcacgttaagggattttggtcatgag
cgegectaggcttttgcaaagatcgatcaagagacaggatgaggatcgtticgcatgattga
acaagatggattgcacgcaggttctecggecegettgggtggagaggctattcggcetatgact
gggcacaacagacaatcggctgctetgatgecgecgtgticeggcetgtcagegeaggggc
gececggttctttttgtcaagaccgacctgteccggtgecctgaatgaactgecaagacgaggea
gcgeggctategtggetggecacgacgggegttecttgegeagetgtgetcgacgttgtca
ctgaagcgggaagggactggctgctattgggcgaagtgccggggcaggatctectgteat
ctcaccttgetectgecgagaaagtatccatcatggetgatgcaatgeggeggetgeatacg
cttgatccggctacctgeccattcgaccaccaagegaaacatcgeatcgagegageacgta
ctcggatggaagecggtettgtcgatcaggatgatctggacgaagagcatcaggggcicg
cgecagecgaactgttcgecaggcetcaaggegagceatgeccgacggcegaggatcetegte
gtgacccatggegatgectgettgecgaatatcatggtggaaaatggecgcttitctggatic
atcgactgtggecggetgggtgtggeggaccgctatcaggacatagegttggetacceegtg
atattgctgaagagcetiggeggegaatgggctgaccgceticctegtgcetttacggtategee
gcteecgattecgeagegeategecttctatcgecttettgacgagtictictgagegggactct
gggottcgaaatgaccgaccaagegacgceccaacctgecatcacgagatttcgaticcace
geegecttctatgaaaggttgggcttcggaategtittcegggacgeeggetggatgatect
ccagegeggggatcteatgetggagttettcgeccaccetaggegegcetcatgageggata
catatttgaatgtatttagaaaaataaacaaataggggticcgcgcacatttccccgaaaagt
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gccac

pGCMB75.6 |1 tgaccgcccaacgacccccgeccatigacgtcaataatgacgtatgticecatagtaacgee
aatagggactttccattgacgtcaatgggtggagtatttacggtaaactgeccactiggeagt
acatcaagtgtatcatatgccaagtccgecccctattgacgtcaatgacggtaaatggeeeg
cctggcattatgcecagtacatgaccttacgggactttcctacttggeagtacatctacgtatta
gtcatcgctattaccatggtgatgcggtittggcagtacatcaatgggegtggatageggtit
gactcacggggatttccaagtctccaccccatigacgtcaatgggagttigtttiggcaccaa
aatcaacgggactttccaaaatgtcgtaacaactccgecccattgacgcaaatgggeggta
ggcgtgtacggtgggaggtctatataagcagagcetegtitagtgaaccgtcagatcgectg
gagacgccatccacgcetgttttgacctccatagaagacaccgggaccgatccagectecce
tcgaagcecgatctgataacggtaccgataagetggeggecegattaagetacagaagttggt
cgtgaggcactgggcaggtaagtatcaaggttacaagacaggtttaaggagaccaataga
aactgggcttgtcgagacagagaagactcttgegttictgataggcacctatiggicttactga
catccactttgectttctctccacaggtgtecactcccaggttcaattacagetcttaageagec
gcaagcttgatatcgaattcctgecagecegggggatccactagtictagageggecgecac
cgeggtggagetcgaattatcagatcgattaataactatgetcaaaaattgigtacctttagett
titaatttgtaaaggggttaataaggaatatttgatgtatagtgecttgactagagatcataatca
gccataccacatttgtagaggttttacttgctitaaaaaacctcccacaccteccectgaacct
gaaacataaaatgaatgcaattgttgttgttaacttgtitatigcagcttataatggttacaaataa
agcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggttigtce
aaactcatcaatgtatcttatcatgtctggatcatcagatctgecggtcetcectatagtgagicg
tattaatttcgataagccaggttaacctgcattaatgaatcggecaacgegeggggagaggc
ggtttgcgtattgggcegctcticegettectegetecactgactegetgegeteggtegttcgge
tgeggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcagggg
ataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaa
ggccgegttgetggegtttticcataggctccgeccccctgacgagceatcacaaaaatcgac
gctcaagtcagaggtggegaaacccgacaggactataaagataccaggegtticccectg
gaagctcectegtgegetetectgttecegaccctgecgcettaccggatacctgtecgectttct
cccttcgggaagegtggegcttictcatagetcacgetgtaggtatctcagticggtgtaggt
cgttcgeteccaagetgggetgtgtgcacgaacccececgttcagececgacegetgegectta
tccggtaactategtettgagtccaacccggtaagacacgacttatcgecactggeagceage
cactggtaacaggattagcagagcgaggtatgtaggeggtgctacagagtictigaagtgg
tggectaactacggcetacactagaagaacagtatttggtatctgegetetgeigaagecagtt
accttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtg
gttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgat
cttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattitggicatggg
cgecgectaggcttttgcaaagatcgatcaagagacaggatgaggatcgtticgcagcttttc
attctgactgcaacgggcaataagtctctgtgtggattaaaaaaagagigictgatagcagct
tctgaactggttacctgccgtgagtaaattaaaattttattgacttaggtcactaaggegecttg
cgctgaggttgcgtegtgatatcatcagggcagaccggttacatccecctaacaagetgtat
aaagagaaatactatctcattggegttgcccgeacctgacagtgegacgtigggetgegtec
gtcgaccaacggtaccgaggtaacagcccaatctatccatgatcteggecaggeegggtc
ggccgttatgcageccggcetegggtatgaagecattaaggagecgacccagegegacceg
ggcggecggtecacgetgectetgetgaagectgectgtecactecetgegeggegtaceeg
ccgttetcatcgagtaggcetecggatcgegaceccggacgggecctgggeccaggageg
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gcctatgacaaatgecgggtagegatceggeattcageattgactgegeacggatccagtc
cttgcaggagccttatgccgaccgtagecaaaaaatgageccgagecgatcgegagtigtg
atccggtccegecgattgecggtegegatgacggtectgtgtaagegttatcgtiaccaattg
tttaagaagtatatacgctacgaggtacttgataactictgcgtagcatacatgaggtitigtat
aaaaatggcgggcgatatcaacgcagtgtcagaaatccgaaacagtctgcgggactctgg
ggttcgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccacege
cgcecttctatgaaaggttggocttcggaategttitccgggacgecggetggatgatecteca
gegeggggatctcatgetggagttcttcgeccaccectaggegegctcatgageggatacat
atttgaatgtatttagaaaaataaacaaataggggttccgegceacatticcccgaaaagtgec
acctaaattgtaagcgttaatattttgttaaaattcgegttaaatttttgttaaatcagctcatttttta
accaataggccgaaatcggcaaaatcecttataaatcaaaagaatagaccgagatagggtt
gagtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaacgtcaaag
ggcgaaaaaccgtctatcagggegatggceccactacgtgaaccatcaccctaatcaagtttt
ttggggtcgaggtgccgtaaagcactaaatcggaaccctaaagggageccecgatttaga
gcttgacggggaaagecggegaacgtggcgagaaaggaagggaagaaagegaaagga
gegggegcetagggcegetggcaagtgtageggtcacgetgegegtaaccaccacaccege
cgegcttaatgegecgcetacagggcegegteccaticgecattcaggetgegeaactgiigg
gaagggcgatcggtgcgggccticticgetattacgecagetggegaaagggggatgtgct
gcaaggcgattaagttgggtaacgccagggttitcccagtcacgacgtigtaaaacgacgg
ccagtgagcgegcegtaatacgactcactatagggegaattgggtaccgggceccecectcg
agcaggatctatacattgaatcaatattggcaattagccatattagtcattggttatatagcata
aatcaatattggctattggccattgcatacgtigtatctatatcataatatgtacatttatattggcet
catgtccaatatgaccgcecatgttgacattgattattgactagttattaatagtaatcaattacgg
ggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggeccgee

tgge

pLacZMB75. | 4 tgaccgcccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgee
6 aatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccactiggeagt
acatcaagtgtatcatatgccaagtccgecccectattgacgtcaatgacggtaaatggcecg
cctggcattatgcccagtacatgaccttacgggactttcctacttggcagtacatctacgtatta
gtcatcgctattaccatggtgatgeggttitggcagtacatcaatgggegtggatageggttt
gactcacggggatttccaagtctccaccececattgacgtcaatgggagtttgtittggcaccaa
aatcaacgggactttccaaaatgtcgtaacaactccgecccattgacgcaaatgggceggta
ggcgtgtacggtgggagetctatataagcagagcetcgtttagtgaaccgtcagategectg
gagacgccatccacgctgttttgacctccatagaagacaccgggaccgatccagectecce
tcgaagccgatctgataacggtaccgataagetggeggccgattaagetacagaagtiggt
cgtgaggcactgggcaggtaagtatcaaggttacaagacaggittaaggagaccaataga
aactgggcttgtcgagacagagaagactcttgegttictgataggcacctattggtcttactga
catccactttgectttctctccacaggtgtccactcccaggticaattacagcetcttaageagece
gccaaaacaaaattcctcaaaaatcatcatcgaatgaatggtgaaataatttccctgaataact
gtagtgttttcagggcgceggcataataattaactatgctcaaaaattgtgtacctttagctittta
atttgtaaaggggttaataaggaatatttgatgtatagtgcctigactagagatcataatcagec
ataccacatttgtagaggttttacttgctitaaaaaacctcccacacctceccctgaacctgaa
acataaaatgaatgcaattgttgtigttaactigtttattgcagcttataatggitacaaataaage
aatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaac
tcatcaatgtatcttatcatgtctggatcatcagatctgecggtctecctatagigagtcgtatta
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atttcgataagccaggttaacctgcattaatgaatcggccaacgegeggggagaggcggtt
tgegtattgggegcetettccgettcctegetcactgactegetgegeteggtegticggetge
ggcgageggtatcagetcactcaaaggeggtaatacggitatccacagaatcaggggata
acgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgiaaaaagge
cgegttgetggegtttttccataggetccgecccectgacgageatcacaaaaatcgacgct
caagtcagaggtggcgaaacccgacaggactataaagataccaggegtiiccccctggaa
gctecctegtgegcetctectgticegacecetgecgcettaccggatacctgteegectttctece
ttcgggaagegtggcegctttctcatagetcacgetgtaggtatctcagticggigtaggtegtt
cgctccaagetgggctgtgtgcacgaaccecccgttcageccgaccgetgegecttatccg
gtaactatcgtcttgagtccaacccggtaagacacgacttatcgecactggecageagecact
ggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggiggc
ctaactacggctacactagaagaacagtatttggtatctgegcetetgetgaagecagttacett
cggaaaaagagttggtagctcttgatccggcaaacaaaccaccgetggtageggtggtttit
ttgtttgcaagcageagattacgecgcagaaaaaaaggatcicaagaagatcctttgatcttttc
tacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgggcgeg
cctaggcettttgcaaagatcgatcaagagacaggatgaggatcgtticgcagcetiticatictg
actgcaacgggcaataagtctetgtgtggattaaaaaaagagtgictgatagcagcttctgaa
ctggttacctgccgtgagtaaattaaaattttattgacttaggtcactaaggegectigegetga
ggttgegtegtgatatcatcagggceagaccggttacatccccctaacaagetgiataaagag
aaatactatctcattggegttgcccgceacctgacagtgegacgttgggctgegicegtcgac
caacggtaccgaggtaacagcccaatctatccatgatctcggecaggecgggtcggecgtt
atgcagcccggcetecgggtatgaagcecattaaggagcecgacccagegegaccgggecggc
cggtcacgetgectetgetgaagectgectgteacteectgegeggegtaccegecgttete
atcgagtaggctccggatcgegacccecggacgggecectgggeccaggageggcectatg
acaaatgccgggtagegatccggceattcageattgactgecgeacggatccagtectigeag
gagccttatgeccgaccegtagcaaaaaatgageccgagecgategegagttgtgatceggt
ccegecegattgecggtegegatgacggtectgtgtaagegttategttaccaattgtttaaga
agtatatacgctacgaggtacttgataacttctgegtagcatacatgaggttttgtataaaaatg
gcgggcgatatcaacgcagtgtcagaaatccgaaacagtctgegggactctggggticga
aatgaccgaccaagcgacgcccaacctgecatcacgagatttcgattccaccgecgectte
tatgaaaggttgggcttcggaategttitccgggacgecggctggatgatcctccagegeg
gggatctcatgetggagttettcgeccaccctaggegegcetcatgageggatacatattiga
atgtatttagaaaaataaacaaataggggttccgegcacatttccccgaaaagtgecaccta
aattgtaagcgttaatattttgttaaaattcgcgttaaatttttgttaaatcagctcattttttaacca
ataggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatagggttgagt
gttgttccagtttggaacaagagtccactattaaagaacgtggactccaacgicaaagggcg
aaaaaccgtctatcagggcgatggcccactacgtgaaccatcaccctaatcaagttittiggg
gtcgaggtgccgtaaagceactaaatcggaaccctaaagggagecccegatttagagcetiga
cggggaaagecggegaacgtggcgagaaaggaagggaagaaagcgaaaggageggeg
cgctagggegetggceaagtgtageggtcacgetgegegtaaccaccacaccegeegegce
ttaatgcgecgcetacagggegegteccattegecatticaggetgegeaactgtigggaagg
gecgateggtgegggcctettegetattacgecagetggegaaagggggatgtgetgcaag
gcgattaagttgggtaacgecagggtiticccagtcacgacgtigtaaaacgacggecagt
gagcgcgcegtaatacgactcactatagggcegaattgggtaccgggeeccccectcgaggtc
gacggtatcgataagcttgatatcgaattcctgcageccgggggatccactagtictagage
ggccgecaccgeggtggagcetecagetttigticectitagigagggitaattigegegetigg
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ttgcgttgcge

cgtaatcatggtcatagetgtitcctgtgtgaaatigttatccgetcacaaticcacacaacata
cgagccggaagceataaagtgtaaagectggggtgectaatgagtgagetaactcacattaa

Vi du thwe hién sang ché
Céc vi du khong gidi han duéi diy duoc dé xuat d& minh hoa thém sang ché.
Vi du 1. Déanh gia c4 hdi Pai Ty Duong nhén chit diéu bién mién dich ADN khi

dugc bao ché véi khang nguyén IPNV bét hoat bang cach str dung thir nghiém dong
cu tra v6i IPNV.

Muc dich ctia nghién ctru nay 1a nham xéac dinh hiéu lyc cua chat dieu bién

mién dich ADN duge dung cho cé hdi di cu trude khi déng cu tra voi IPNV.

Chdt dieu bién mién dich

Chét diéu bién mién dich ADN duoc sir dung trong nghién ciru nay 1a phirc
hop phitc hgp ADN plasmit liposom chtra trinh ty dinucleotit CpG. ADN plasmit 1a
plasmit pMB75.6 duge biéu thi béi SEQ ID NO: 2. Phirc hgp ADN plasmit liposom

duogc bao ché trong dung dich dextroza 5%.

DAau Montanide dugc st dung trong nghién ctru nay (Montanide ISA 763 A)
1a diu c6 kha nang chuyén hoa that ma 1a t4 duoc loai I tao ra dap Ung mién dich
manh va trong thoi gian dai. Montanide ISA 763 A VG, dugc cung cip boi Seppic,
chira ddu tiém duoc c6 kha nang chuyén hoa (khong chira dau khodng) va chit nhii
hoéa cuc ky tinh khiét thu duge tir manitol va axit oleic tinh khiét c6 nguodn goc thue

n

vat.

Khang neuyén IPNV

IPNV (virus lay nhiém gay hoai tir tuy - Infectious pancreas necrosis virus)
duoc nhan 1én trong dong t& bao CHSE-214 cho dén khi hiéu lyc giy bénh & té bao
dat 100% (CPE) . Khang nguyén duoc bat hoat trong formalin va sau d6 dugc bao
ché két hgp véi mot trong sb cac chét diéu bién mién dich da néu & trén & néng do

khong dbi trong sudt cic qua trinh xtt Iy khac nhau.
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Alpha Ject® 2-2

Vacxin sin ¢6 trén thi truong nay duge ding lam miu ddi chimg. Vacxin nay
13 thé nhii trong trong dau duoc ding dé ngin ngira ty 1é tir vong & ¢4 do bénh nhot

va nhiém IPNV.

Bdo ché vacxin chira khdng nguyén IPNV

Khang nguyén IPNV duoc bao ché & dang vacxin don tri phéi hop vé6i chét
diéu bién mién dich ADN hodc dau Montanide & ba néng do/ty 1¢ khac nhau. M6 ta

vén tat vé ché pham xir 1y duogc chi ra trong bang 2.

Bang 2. Ché phdm vacxin.

34/68

Ché phiam vacxin
Khang Ta duoc
nguyén S6  lidu | Thé
Nhém |IPNV  (hat | Chit diéu bién mién | Montadine | 0,05 ml | tich
dieu tri | virus  trén | dich ADN ISA 763 A | can dung | cudi
liéu  lwong pg mi-1 ng trong | VG (ml)
0,05 ml 0,05 ml | (dau:nwéc)
110
A 0 0 0 0 (90 +20) |5,5
110
B 0 2 0 0 (90 +20) |5,5
110
C 0 20 1 0 (90 +20) |5.,5
110
D 0 200 ] 0 (90+20) |55
110
E 1,5x108 0 0 0 (90 +20) | 5,5
120
F 1,5x108 2 0 0 (90+30) |6
120
G 1,5x108 20 1 0 (90+30) |6
120
H 1,5x108 200 1 0 (90+30) |6
110
I 1,5x108 0 0 40:60 (90 +20) 5.5
110
J 1,5x108 0 0 50:50 (90 +20) | 5.5
110
K 0 0 70:30 (90 +20) |5.5
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1,5x108

110
L Alpha Ject® 2-2 (90 +20) |11

Pong vdat nghién curu

Ca hoi Pai Tay Duong (Salmo salar) thu duoc chua duge ching ngira va tinh
trang mién dich dugc chu thich bing tai liéu béi nha cung cdp. C4 trudng thanh vé
mat gidi tinh, bi thuong hodc bi bién dang duoc loai khoi nghién ctu. C4 dugc chia
thanh 12 nhém diéu tri (nhém diéu tri A dén L) mbi nhom gdm 30 con trong ba bé,
tdng s6 360 con ca diéu tri trong bé. Mot nhom khac gdm 72 con c4 duge sir dung 13
ngudn phat tan virus, hodc ca phat tin IPNV mot cach tich cuwc, & mdi bé trong ba bé.
Trudce khi st dung vacxin, ¢4 thir nghiém duge gy té va danh dau bang nhin PIT hai

tuan trude ngay diéu tri.

Thiét ké nghién ciku

C4 duge bod déi trong toi thidu 48 gid trude khi dung vacxin. Nhom diéu tri
duoc cho ding cac lidu vacxin hodc chét dbi chimg khac nhau dugc mo ta trong bang
2 trén day vao ngay diéu tri. Vacxin hodc cac chét ddi chimg duge ding trong mang
bung theo bang 2. Tién hanh nghién ctru trong ba bé. Mdi bé ¢6 12 nhém thi nghiém
gdm 30 con cd mdi nhom. Hai bé duge ding nhu cac mau 1ap lai cho thi nghiém
dung liéu thtr thach (cdc bé 1 va 2, bang 3). Bé thir ba duoc dung dé ldy mau trong

nghién ctru diéu bién mién dich (bé 3, bang 3).

Béng 3. Thiét ké nghién ctru. Chat didu bién mién dich ADN dugc viét tit 1a ADN

trong bang nay.

Nhom | Vacxin/chat doi chirng S6 con ca | Bé va nghién ciru

A Dextroza 5% 30 Bé 1 - lidu thu

ADN (2 pg ml) 30 thach IPNV doi voi

thir nghiém vacxin
ADN (20 pg ml™) 30

@

w)

ADN (200 pg ml!) 30 Ca phat tan virus

- ) dugc tiém IPNV
Khang nguyén IPNV 30 v6i ndng do khoang

ey
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F Khang nguyén IPNV/ADN (2 pg ml) 30 107 TCIDso ml*!
G Khéang nguyén IPNV/ADN (20 pg mi!) 30
H Khang nguyén IPNV/ADN (200 pg ml ) 30
I Khang nguyén IPNV/dau Montanide (40%) | 30
J Khang nguyén IPNV/dau Montanide (50%) | 30
K Khéng nguyén IPNV/dau Montanide (70%) | 30
L Vacxin thuong mai theo nhan 30
Cé phat tan virus 72
A Dextroza 5% 30
B ADN (2 pg ml'h) 30
C ADN (20 pg ml?) 30
D ADN (200 pg ml) 30 i .

] N Bé 2 - litu thu
E Khéng nguyén [PNV 30 thach IPNV déi véi
F Khang nguyén IPNV/ADN (2 pg ml™) 30 thir nghiém vacxin
G Khang nguyén IPNV/ADN (20 ug ml!) 30 _

Ca phat tan virus
H Khang nguyén IPNV/ADN (200 pug ml!) 30 dugc tiém IPNV
I Khang nguyén IPNV/diu Montanide (40%) | 30 v6i nong do khodng
- 107 TCIDso ml°
J Khang nguyén IPNV/dau Montanide (50%) | 30
K Khang nguyén IPNV/ddu Montanide (70%) | 30
L Vacxin thuwong mat theo nhan 30
Cé phét tan virus 72
A | Dextroza 5% 30
ding trong nghién

C ADN (20 pg ml™) 30 ciru diéu bién mién
D ADN (200 pg ml) 30 dich
E Khang nguyén [PNV 30 Ca phét tin virus
F Khang nguyén IPNV/ADN (2 pg ml!) 30 duge tiém IPNV

] N r v6i nong do khoang
G Khang nguyén IPNV/ADN (20 pg ml™) 30 107 TCIDso ml-!
H Khéng nguyén IPNV/ADN (200 pg ml!) 30
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Khang nguyén IPNV/dau Montanide (40%) | 30

Khang nguyén IPNV/dau Montanide (50%) | 30

K Khang nguyén IPNV/dau Montanide (70%) | 30

L Vacxin thwong mai theo nhan 30

Cé phat tan virus 48

Céc thi nghiém dung lidu thir thach dugc thuc hién dé cap dén viéc chuyén
sang nuéc bién sau toi thidu 600 do-ngay, khoang 6 tuan sau khi chiing ngira va diéu
khién chu ky sang. C4 dwoc bo doi trong tdi thiéu 25 gio trude khi thir nghiém. Tét
ca cac bé duoc cho dung lidu thir thach & cing thoi diém. C4 phat tan virus dugc
tiém trong mang bung virus da duoc nudi cdy va duge danh diu bang cach cit vay
m& & thoi diém dung lidu thir thach. Sau khi tiém va danh dau, c4 phét tan virus dugc
dua vao cac bé. Ca c6 ngudn gbe tir bé 1 va 2 duge phan phdi vao cac bé M5 va M,

va ca cd nguon goc tir bé 3 dugc chuyén dén bé M2.

Ldy méu

DPéi véi mdi thoi diém, ca duoc loc ra va cdc mau mo, chéng han tién than,
gan va lach, thu dugc dugce dung dé 1ap profin mién dich. Méau dugc thu nhan dé
phan tich huyét thanh va/hodc hé phién ma. O mdi thoi diém, 5 con cé trén mdi miu
diéu tri dwoc lwa chon va l4y miu. Trude khi ching ngira, 10 con c4 tir quan thé
chung dugc 14y mAu. Sau khi chiing ngira, cac mau tir bé s6 3 dugce thu nhan & 24 va
48 gior sau khi ching ngira. Sau khi thtt thach, cic mau tur bé 1 va 2 duge ldy dé xac
nhan t6n thét tiéu chudn (10% ty 1é tr vong). Cac mau tir bé 3 duoc thu nhan & 3 va
7 ngay sau khi thir thach. O cubi giai doan thir thach, ca séng sé6t duoc lua chon va

lay mau.

Chon loc dién hinh c4 chét tr cac bé thir thach véi IPNV (bé 1 va 2) duge 1dy méau
than va duoc thir nghiém trong thir nghiém IPNV Ag ELISA. Thuc hién chon loc &
thoi diém bat dau, thoi didm gitta, va thoi diém cudi khi ty 1é chét dat dén téng s 1a
10% cé (30 con/bé).

Chon loc dién hinh c4 chét trong subt qua trinh thir thach (~10% tong s6 ca tham gia
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vao thir nghiém) dugc kiém tra vi khuén hoc.
Két qua

Sau khi dua c4 phat tan virus vao, nghién ctru thir thach duge dé tién trién cho
dén khi ty 16 chét chimng lai hoac dat 100% trong nhém ddi chiig 4m tinh. Pat dugc
trang thai binh on vé ty 1& chét & gitta khoang thoi gian tir ngay 22 va ngdy 28 sau
khi 1ay nhiém & bé 1 va 2 (FIG. 4 & FIG. 5).

C4 da chét duoc 14y mAu bang cach sir dung thir nghiém IPNV Ag ELISA va
phan tich vi khun hoc. Thir nghiém IPNV Ag ELISA cho thiy 75,5% c4 & bé M6
dwong tinh v6i IPNV, 62.5% c4 & bé M5 va chi ¢6 35,2% ca & bé M2 (bang 4). Céc
mau duoc 14y tir 10% c4 chét duge dua di phan tich vi khudn hoc. Ty 1& phan trim
mau khéng c6 su phét trién cta vi khudn duoc 14y tir ca & cac bé khac nhau 1 77,5%,
64,9% va 98,1% dbi voi cac bé M5, M6 va M2 twong tmg (Bang 5). Phan 16n ty 16

chét dugc ghi nhan sau do6 1a am tinh doi véi sy phat trien cua vi khuan.

Bang 4. Két qua IPNV Ag ELISA.

Bé 3101?%1 gsl‘iigfnd“‘-”c Téng s6 dwong tinh
M5 40 (26,5%) 25 (62,5%)
M6 57 (37,7%) 43 (75,5%)
M2 54 (35,8%) 19 (35,2%)

Bang 5. Két qua vi khuan hoc tir cac bé M5, M6 va M2.

38/68

Ngay Téng sb ca Téng s6 miu 4m | Téng
Bé lay mau dwoc tinh ~ véi  vi dwong_tinh véi
thir khuan vi khuin
nghiém
01/07/2014 3 3
02/07/2014 5 4
03/07/2014 3 3
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04/07/2014 1 1 -
05/07/2014 4 4 -

Ms | 08/07/2014 7 - 7
09/07/2014 5 5 -
18/07/2014 11 11 -
21/07/2014 1 0 1

Téng 40 31 (77,5%) 9 (22,5%)
cong
01/07/2014 12 7 5
08/07/2014 12 - 12
13/07/2014 8 7 1
14/07/2014 6 4 2

M6 15/07/2014 4 4
16/07/2014 8 8 -
17/07/2014 5 5 -
18/07/2014 2 2 -

Téng 57 37 (64,9%) 20 (35,1%)
cong
03/07/2014 2 2 -
04/07/2014 1 1 -
05/07/2014 1 1 -

M2 10/07/2014 4 4 ]
15/07/2014 4 4 -
23/07/2014 42 41 1
Téngcong 54 53 (98,1%) 1(1,9%)

hiéu va so sanh thoi gian séng sét tir mdi nhom diéu tri (nhém A dén L). Nhu duogc
quan sét trén FIG. 6, xac suat sdng sot duoc tach biét & hai quan thé khac nhau. Quan

thé v6i x4c suit sbng s6t thip hon bao gdm cé duoc diéu tri bing dextroza (A) hodc
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3 1idu lugng khac nhau cia chit didu bién mién dich ADN khdn kém khing nguyén
(B, C va D) trong khi quan thé thé hién x4c suit sdng s6t 16n hon bao gbm cac nhom
dwoc didu tri chi v6i khang nguyén IPNV (E), khang nguyén IPNV duoc bao ché véi
chét diéu bién mién dich ADN (F, G va H) hoic voi ddu Montanide (I, J va K), va
vacxin thuong mai (L). Khi so séanh tong thé, sy khac biét c6 nghia théng ké duoc
nhan thiy & cac dudmg cong do sdng sét gitta 12 mau diéu tri khac nhau (Chi binh

phuong =110,6 df = 11; tri sb p (<0,0001) = 2,2x10-16).

Céc mau diéu tri duoc chia thanh 2 cum riéng biét (FIG. 7). Mot cum bao
gdm cac mau duoc didu tri bing dextroza (A) ciing nhu 13 tit ca cac mau diéu tri
bing chét diéu bién mién dich ADN khong kém theo khang nguyén (B, C, D). Cum
kia bao gbm ca chi duoc diéu tri bang khang nguyén IPNV (E), vacxin dugc bao ché
v6i chat diéu bién mién dich ADN (F, G, H), khang nguyén dugc bao ché voi

Montanide (I, J, K), va vacxin thuong mai (L).

Khac biét dang ké giita hai cum nay 1 hién nhién vi viy khéng dinh rang do
séng sot cua c4 dugc cai thién dang ké bang cach chung ngira so v6i nhém doi
chimg am tinh tuy nhién khong nhén thdy su khac biét giita cac ché phim vacxin

khac nhau .

Do sbéng s6t twong dbi tinh theo ty 1& phan tram duoc tinh toan & tat ca cac
nhém diéu tri & cubi cua thi nghiém (RPSend) (FIG. 8). Su khac biét déng ké duoc
xac dinh gitta nhém déi chimg dm tinh dugc diéu tri bang 5% dextroza va tat ca cac

nhém duogc diéu tri bang ché pham vacxin.

Thang do Speilberg duoc dung dé danh gia anh huong bat 1o ¢o thé co cia
cac ta dugc dugc sir dung dé diéu ché vacxin. Khong quan sat théy tac dung thir phat
cu thé nao. Thuong tén md hau nhu khong tdn tai v6i diém bam dinh va bién déi sic
t6 chi & murc 2 khong thuong xuyén (mic thip) trong san phdm thuong mai va diém
dbi voi chét diéu bién mién dich ADN & muc 1 (Bang 6). Khong c6 ton du vacxin

phat hién duoc trong ca bat ky duoc lay mau.
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Bang 6. Diém Spielberg dbi v6i cac bé M5 va M6.
Bé Nhém |86 ¢4 dwgc | Sy bam dinh ndi | Sy doi mau Tén dw
cham diém tang (0-6) (0-3) vacxin (0-2)

E 5 0 0 0
F 7 0 0 0
G 17 0 0 0

M5 H 16 1trong2concd |1tronglconca |0
I 12 1 trong 1 concd | 1trong 1 conca 0
J 14 0 0 0
K 9 1 trong2conca |1tronglconca |0
L 9 1 trong4conca |1trong7concd |0

2 trong 5 concad |2 trong 2 con ca

A 1 0 3 trong 1 con ca 0
E 5 0 0 0
F 7 0 0 0
G 8 0 0 0

M6 H 5 Itrong 1 conca |0 0
I 13 1trong 1 conca |0 0
J 0 1trong 1conca |0
K 5 0 0 0
L 10 1 trong 7conca | 1trongS5concd |0

2 trong 3 conca |2 trong 1 con ca

A 1 0 3 trong 1 con ca 0
B 1 0 0 0
D 1 0 0 0
E 14 0 0 0

Dir F 21 0 0 0

ligw 16 13 0 0 0
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két H

19 I trong3conca |1tronglconcd |0
hop
I 25 1trong2concd | 1tronglconcd ([0
J 22 0 1trong 1 conca |0
K 14 1trong2concad |1tronglconcd |0
L 19 1 trong 11 conca | 1trong 12conca |0
2 trong 8 conca | 2 trong 3 con ca

K&t ludn

Trong nghién ciru nay, hiéu lyc cia chat diéu bién mién dich ADN dugc bao
ché v6i IPNV bét hoat dudi dang vacxin & c4 hdi Pai Tay Duong da dugc danh gia.
Khi chit diéu bién mién dich ADN duge dung mdt minh (céac mau diéu tri B, C va
D) n6 tao ra su bao vé t6i thiéu, véi ty 16 chét nim trong khoang tir 93,3 dén 100%
va x4c suft sdng sot khong khac dang ké so voi nhém d6i ching chi ding dextroza.
Diéu nay duoc cho 14 do dép Gng mién dich bAm sinh dugc gdy ra boi chat diéu bién
mién dich ADN hau hét s& bi st dung trude thoi diém thir thach (588 do-ngay hodc
khoang 7 tudn sau khi ching ngira) mic di né khong duge danh gid trong nghién
clru nay.

Nhu duoc mo ta trén FIG. 8, su ¢6 mat cua mot minh khang nguyén bat hoat
IPNV la di dé lam gia ting dang ké xac sudt sdng st ciia ¢4 da dugc ching nglra v6i
RPSend thém 21,4% so v6i nhém dung dextroza 5%. Su bdo vé dugc gia ting hon
nita v&i ché phdm chira chét didu bién mién dich ADN d dugc bd sung t4 dugce
(F=28,7%, G=42,9%, H=41,1%) va Montanide (I=42,9%, J=39,3%, K=23,2%). Vé
khia canh d6 an toan, khong c6 van dé gi dugc ghi nhan va chit diéu bién mién dich
ADN duge xem 1 an toan dé dung cho ca.

Nghién ctru nay chi ra tng dung tiém ning cta chét diéu bién mién dich ADN
dé dung 1am ta duoc cho vacxin dung cho c4, né c6 kha ning giup gy ra dap tng
mién dich & c4 hdi Pai Tay Duong ciing nhu tao ra profin d9 an toan khi dugce ding

& lidu 10 ug hodc thap hon.
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Trong sang ché nay, cum tir chita danh tir va cac tir "néu trén", "da néu" duoc
du tinh 12 gobm mot hodc nhiéu danh tir tuong mg. Céc thuat ngit "chira", "bao gdm"
va "c6" duoc du tinh 13 ¢é nghia bao gdbm va c6 nghia la c6 thé cd cac yéu to b6 sung
ngoai cac yéu to da liét ké.

Dua vao phan mo ta trén day, nguoi ta s€ thay rang mot s6 doi tugng theo
sang che dat dugc va cac ket qua co 1oi khac ciing dat dugec.

Céc thay doi khac c6 thé dugc thuc hién trong sadn pham, cac ché pham va cac
phuong phap néu trén ma khoéng tréch khoi pham vi cua sang che, du tinh rang tat ca
cac van dé chira trong phan mé ta néu trén va trong cac hinh vé di kem s& dugc hiéu

la chi nham minh hoa va khong ¢6 nghia lam gigi han pham vi cia sang ché.
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YEU CAU BAO HO
1. Ché phidm diéu bién mién dich dé dung v6i mot tac nhan giy mién dich trong diéu
tri hodic ngan ngira sy 14y nhidm & c4, trong d6 ché pham diéu bién mién dich nay
chira trinh tu axit nucleic kich thich mién dich c6 d6 dong nhét vé trinh tu it nhét 1a
80% voi trinh tu duogc chon tir nhém gém SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID
NO: 3, va SEQ ID NO: 4, va mot chit din cép liposom chira céc cép lipit duoc chon
tr nhém bao gdm N-[1-(2,3-dioleyloxy)propyl]-N,N,N-trimetylamoni clorua
(DOTMA) va cholesterol; N-[1-(2,3-dioleoyloxy)propyl]-N,N,N-trimetylamoni
clorua (DOTAP) va cholesterol; 1-[2-(oleoyloxy)etyl]-2-oleyl-3-(2-
hydroxyetyl)imidazolini clorua (DOTIM) va cholesterol; va

dimetyldioctadecylamoni bromua (DDAB) va cholesterol.

2. Ché phim diéu bién mién dich theo diém 1, trong d6 ché phdm diéu bién mién

dich nay con chtra chit mang duoc dung.

3. Ché phdm diéu bién mién dich theo diém 1, trong d6 ché phdm didu bién mién
dich nay chira trinh tu axit nucleic kich thich mién dich c6 mtrc déng nhét v& trinh tu
it nhat 12 90% v&i trinh tw duge chon tir nhém gdbm SEQ ID NO: 1, SEQ ID NO: 2,
SEQ ID NO: 3, va SEQ ID NO: 4.

4. Ché pham diéu bién mién dich theo diém 1, trong d6 ché phim diéu bién mién
dich nay chira trinh tu axit nucleic kich thich mi&n dich c6 mirc dong nht vé trinh tu
it nhat 12 95% v&i trinh tw duge chon tir nhém gdm SEQ ID NO: 1, SEQ ID NO: 2,
SEQ ID NO: 3, va SEQ ID NO: 4.

5. Ché pham diéu bién mién dich theo diém 1, trong d6 ché pham diéu bién mién
dich nay chua trinh ty axit nucleic kich thich mién dich c6 mirc déng nhét vé trinh tu
it nhit 12 98% Vi trinh tw duoc chon tir nhém gdm SEQ ID NO: 1, SEQ ID NO: 2,
SEQ ID NO: 3, va SEQ ID NO: 4.

6. Ché pham diéu bién mién dich theo diém 1, trong d6 ché pham diéu bién mién
dich nay chtra trinh tu axit nucleic kich thich mién dich ¢6 mirc dong nhat vé trinh tu

it nhat 1a 99% voéi trinh tu duge chon tir nhém gém SEQ ID NO: 1, SEQ ID NO: 2,
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SEQ ID NO: 3, va SEQ ID NO: 4.

7. Ché phém diéu bién mién dich theo diém 6, trong do trinh ty axit nucleic kich

thich mién dich chira SEQ ID NO: 1.

8. Ché phim diéu bién mién dich theo diém 6, trong d6 trinh tw axit nucleic kich

thich min dich chira SEQ ID NO: 2.

9. Ché phém diéu bién mién dich theo diém 6, trong do6 trinh tu axit nucleic kich

thich mién dich chira SEQ ID NO: 3.

10. Ché phém didu bién mién dich theo diém 6, trong d6 trinh ty axit nucleic kich

thich mién dich chita SEQ ID NO: 4.

11. Ché phim didu bién miln dich theo didm bét ki trong s6 cac diém tir 1 dén 10,
trong d6 chit din cdp liposom chtia N-[1-(2,3-dioleyloxy)propyl]-N,N,N-
trimetylamoni clorua (DOTMA) va cholesterol.

12.Ché phidm didu bién mién dich theo didm bt ky trong s6 cac diém tir 1 dén 10,
trong d6 chit din cép liposom chira N-[1-(2,3-dioleoyloxy)propyl]-N,N,N-
trimetylamoni clorua (DOTAP) va cholesterol.

13. Ché phim diéu bién mién dich theo diém bat ky trong s& cac diém tir 1 dén 10,
trong do chit dan cdp liposom chira 1-[2-(oleoyloxy)etyl]-2-oleyl-3-(2-
hydroxyetyl)imidazolini clorua (DOTIM) va cholesterol.

14. Ché phim diéu bién mién dich theo diém bét ky trong sb cac diém tir 1 dén 10,
trong d6 chit dan cip liposom chira dimetyldioctadecylamoni bromua (DDAB) va

cholesterol.
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<110>
<120>
<130>
<160> 17
<170>
<210> 1

<211> 4242
<212> ADN

<213>

<220>
<223>

<400> 1
tgaccgccca

ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
cgattaagct
caggtttaag
tgataggcac
tcccaggttce

gggggatcca

ttaataacta

BAYR

acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccc
acagaagttg
gagaccaata
ctattggtct
aattacagct
ctagttctag

tgctcaaaaa

53868

Danh muc trinh tu

PatentIn version 3.5

Trinh tu nhé&n tao

cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
ctcgaagccg
gtcgtgaggce
gaaactgggc
tactgacatc
cttaagcagc
agcggccgcec

ttgtgtacct

tcaataatga
gtggagtatt
ccgccccecta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
atctgataac
actgggcagg
ttgtcgagac
cactttgcct
cgcaagcttg
accgcggtgg

ttagcttttt

1

Trinh tyu nucleotit cua plasmit pGCMB75.6

cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaacaa
atataagcag
ttgacctcca
ggtaccgata
taagtatcaa
agagaagact
ttctctccac
atatcgaatt
agctcgaatt

aatttgtaaa

catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctccgcccca
agctcgttta
tagaagacac
agctggcggce
ggttacaaga
cttgcgtttc
aggtgtccac
cctgcagccc
atcagatcga

ggggttaata
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aggaatattt
gaggttttac
aatgcaattg
agcatcacaa
aaactcatca
agtcgtatta
gagaggcggt
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttccccecect
cctgtccgcece
tctcagttcg
gcccgaccge
cttatcgcca
tgctacagag
tatctgcgcet
caaacaaacc
aaaaaaagga
cgaaaactca
caagagacag
ctctgtgtygg
agtaaattaa
gatatcatca

ctcattggcg

gatgtatagt
ttgctttaaa
ttgttgttaa
atttcacaaa
atgtatctta
atttcgataa
ttgcgtattg
ctgcggcgag
gataacgcag
gccgcecgttge
cgctcaagtc
ggaagctccc
tttctceccett
gtgtaggtcg
tgcgccttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
gatgaggatc
attaaaaaaa
aattttattg

gggcagaccg

ttgcccgcecac

53868

gccttgacta
aaacctccca
cttgtttatt
taaagcattt
tcatgtctgg
gccaggttaa
ggcgctcttc
cggtatcagc
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgecgcetce
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gtttcgcagce
gagtgtctga
acttaggtca
gttacatccc

ctgacagtgc

gagatcataa
cacctccccce
gcagcttata
ttttcactgc
atcatcagat
cctgcattaa
cgcttectceg
tcactcaaag
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgttccg
ggcgctttct
gctgggctgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttge
cttttctacg
gggcgcgect
ttttcattct
tagcagcttc
ctaaggcgcc

cctaacaagc

gacgttgggce
2

tcagccatac
tgaacctgaa
atggttacaa
attctagttyg
ctgccggtcet
tgaatcggcc
ctcactgact
gcggtaatac
ggccagcaaa
cgccccccectg
ggactataaa
accctgccge
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aggcttttgce
gactgcaacg
tgaactggtt
ttgcgctgag
tgtataaaga

tgcgtccgte

cacatttgta
acataaaatg
ataaagcaat
tggtttgtcc
ccctatagtg
aacgcgcggg
cgctgcgctce
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
cccccecgttea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
aaagatcgat
ggcaataagt
acctgccgtg
gttgcgtcgt
gaaatactat

gaccaacggt
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accgaggtaa
cccggctecgg
ctgcctctgce
taggctccgg
cgggtagcga
atgccgaccg
attgccggtc
tatacgctac
ggcgggcgat
aaatgaccga
tctatgaaag
gcggggatct
tttgaatgta
ccacctaaat
gctcattttt
ccgagatagg
actccaacgt
caccctaatc
ggagcccccg
agaaagcgaa
ccaccacacc
tgcgcaactg
aagggggatg
gttgtaaaac
ccgggccccece

gtcattggtt

cagcccaatc
gtatgaagcc
tgaagcctgce
atcgcgaccc
tccggcattce
tagcaaaaaa
gcgatgacgg
gaggtacttg
atcaacgcag
ccaagcgacg
gttgggcttc
catgctggag
tttagaaaaa
tgtaagcgtt
taaccaatag
gttgagtgtt
caaagggcga
aagttttttg
atttagagct
aggagcggge
cgccgcegcett
ttgggaaggg
tgctgcaagg
gacggccagt
cctcgagcag

atatagcata

53868

tatccatgat
attaaggagc
ctgtcactcc
cggacgggcce
agcattgact
tgagcccgag
tcctgtgtaa
ataacttctg
tgtcagaaat
cccaacctgc
ggaatcgttt
ttcttcgcececce
taaacaaata
aatattttgt
gccgaaatcg
gttccagttt
aaaaccgtct
gggtcgaggt
tgacggggaa
gctagggcgce
aatgcgccgce
cgatcggtgce
cgattaagtt
gagcgcgcgt
gatctataca

aatcaatatt

ctcggccagg
cgacccagcg
ctgcgcggcyg
ctgggcccag
gcgcacggat
ccgatcgcga
gcgttatcgt
cgtagcatac
ccgaaacagt
catcacgaga
tccgggacgce
accctaggceg
ggggttccge
taaaattcgc
gcaaaatccc
ggaacaagag
atcagggcga
gccgtaaagce
agccggcgaa
tggcaagtgt
tacagggcgce
gggcctcttc
gggtaacgcc
aatacgactc
ttgaatcaat

ggctattggc
3

ccgggtcggce
cgaccgggcg
tacccgcecegt
gagcggccta
ccagtccttg
gttgtgatcc
taccaattgt
atgaggtttt
ctgcgggact
tttcgattcc
cggctggatg
cgctcatgag
gcacatttcc
gttaaatttt
ttataaatca
tccactatta
tggcccacta
actaaatcgg
cgtggcgaga
agcggtcacg
gtcccattcg
gctattacgc
agggttttcc
actatagggc
attggcaatt

cattgcatac

cgttatgcag
gccggtcacg
tctcatcgag
tgacaaatgc
caggagcctt
ggtcccgcecg
ttaagaagta
gtataaaaat
ctggggttcg
accgccgcect
atcctccagce
cggatacata
ccgaaaagtg
tgttaaatca
aaagaataga
aagaacgtgg
cgtgaaccat
aaccctaaag
aaggaaggga
ctgcgcgtaa
ccattcaggc
cagctggcga
cagtcacgac
gaattgggta
agccatatta

gttgtatcta

56/68

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080



53868

tatcataata tgtacattta tattggctca tgtccaatat gaccgccatg ttgacattga

ttattgacta gttattaata gtaatcaatt acggggtcat tagttcatag cccatatatg

gagttccgcg ttacataact tacggtaaat ggcccgcectg gc

<210> 2
<211>
<212>
<213>

ADN
<220>
<223>

<400> 2
ctaaattgta

attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
cccceccgattt
agcgaaagga
cacacccgcce
caactgttgg
gggatgtgct
taaaacgacg
gcccccececcte
ttggttatat
ataatatgta
tgactagtta
tccgegttac
cattgacgtc

gtcaatgggt

4242

agcgttaata
caataggccg
agtgttgttc
gggcgaaaaa
tttttggggt
agagcttgac
gcgggcgcta
gcgcttaatg
gaagggcgat
gcaaggcgat
gccagtgagc
gagcaggatc
agcataaatc
catttatatt
ttaatagtaa
ataacttacg
aataatgacg

ggagtattta

Trinh tu nhén tao

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaagcc
gggcgctgge
cgccgctaca
cggtgcgggce
taagttgggt
gcgcgtaata
tatacattga
aatattggct
ggctcatgtc
tcaattacgg
gtaaatggcc
tatgttccca

cggtaaactg

Trinh tu nucleotit cua plasmit pMB75.

attcgcgtta
aatcccttat
caagagtcca
gggcgatggce
taaagcacta
ggcgaacgtg
aagtgtagcg
gggcgcgtcece
ctcttcgcta
aacgccaggg
cgactcacta
atcaatattg
attggccatt
caatatgacc
ggtcattagt
cgcctggcectyg
tagtaacgcc

cccacttgge

4

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagg
gtcacgctgce
cattcgccat
ttacgccagce
ttttcccagt
tagggcgaat
gcaattagcc
gcatacgttg
gccatgttga
tcatagccca
accgcccaac
aatagggact

agtacatcaa

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
tcaggctgcg
tggcgaaagg
cacgacgttg
tgggtaccgg
atattagtca
tatctatatc
cattgattat
tatatggagt
gacccccgcc
ttccattgac

gtgtatcata

57/68

4140

4200

4242

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



tgccaagtcc
agtacatgac
ttaccatggt
ggggatttcc
aacgggactt
gtgtacggtg
gacgccatcc
cgaagccgat
cgtgaggcac
aactgggctt
ctgacatcca
taagcagccg
cggccgecac
gtgtaccttt
cttgactaga
acctcccaca
tgtttattgce
aagcattttt
atgtctggat
caggttaacc
cgctcttccg
gtatcagctc
aagaacatgt
gcgtttttcce
aggtggcgaa

gtgcgctctce

gccccectatt
cttacgggac
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
acgctgtttt
ctgataacgg
tgggcaggta
gtcgagacag
ctttgcecttt
caagcttgat
cgcggtggag
agctttttaa
gatcataatc
cctcccecectg
agcttataat
ttcactgcat
catcagatct
tgcattaatg
cttcctecgcet
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg

ctgttccgac

53868

gacgtcaatg
tttecctactt
tggcagtaca
cccattgacg
cgtaacaact
ataagcagag
gacctccata
taccgataag
agtatcaagg
agaagactct
ctctccacag
atcgaattcc
ctcgaattat
tttgtaaagg
agccatacca
aacctgaaac
ggttacaaat
tctagttgtyg
gccggtctcec
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
cccceccectgac
actataaaga

cctgccgcett

acggtaaatg
ggcagtacat
tcaatgggcg
tcaatgggag
ccgccccecatt
ctcgtttagt
gaagacaccg
ctggcggcecg
ttacaagaca
tgcgtttctg
gtgtccactc
tgcagcccgg
cagatcgatt
ggttaataag
catttgtaga
ataaaatgaa
aaagcaatag
gtttgtccaa
ctatagtgag
cgcgcgggga
ctgcgctcecgg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt

accggatacc

5

gcccgcectgyg
ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgtcag
ggaccgatcc
attaagctac
ggtttaagga
ataggcacct
ccaggttcaa
gggatccact
aataactatg
gaatatttga
ggttttactt
tgcaattgtt
catcacaaat
actcatcaat
tcgtattaat
gaggcggttt
tcgttcggcet
aatcagggga
gtaaaaaggc
aaaatcgacg
ttcccecectgg

tgtccgectt

cattatgccc
gtcatcgcta
tttgactcac
caccaaaatc
ggcggtaggc
atcgcctgga
agcctcceccect
agaagttggt
gaccaataga
attggtctta
ttacagctct
agttctagag
ctcaaaaatt
tgtatagtgce
gctttaaaaa
gttgttaact
ttcacaaata
gtatcttatc
ttcgataagc
gcgtattggg
gcggcgagceg
taacgcagga
cgcgttgctg
ctcaagtcag
aagctccctce

tctcecetteg
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ggaagcgtgg
cgctccaagce
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
ttcgcatgat
tattcggcta
tgtcagcgca
aactgcaaga
ctgtgctcga
ggcaggatct
caatgcggcg
atcgcatcga
acgaagagca
ccgacggcga
aaaatggccg
aggacatagc
gcttcctegt
ttcttgacga
caacctgcca
aatcgttttc

cttcgcccac

cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gcgcgectag
tgaacaagat
tgactgggca
ggggcgcceeg
cgaggcagcg
cgttgtcact
cctgtcatct
gctgcatacg
gcgagcacgt
tcaggggctc
ggatctcgtc
cttttctgga
gttggctacc
gctttacggt
gttcttctga
tcacgagatt
cgggacgccg

cctaggcgcyg

53868

tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct
gcttttgcaa
ggattgcacg
caacagacaa
gttctttttg
cggctatcgt
gaagcgggaa
caccttgctc
cttgatccgg
actcggatgg
gcgccagccg
gtgacccatg
ttcatcgact
cgtgatattg
atcgccgcetc
gcgggactct
tcgattccac
gctggatgat

ctcatgagcg

tgtaggtatc
cccgttcagce
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
agatcgatca
caggttctcc
tcggctgcectce
tcaagaccga
ggctggccac
gggactggct
ctgccgagaa
ctacctgccc
aagccggtcet
aactgttcgce
gcgatgcctg
gtggccggcet
ctgaagagct
ccgattcgca
ggggttcgaa
cgccgcecttce
cctccagcgce

gatacatatt

6

tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgcectcet
aacaaaccac
aaaaaggatc
aaaactcacg
agagacagga
ggccgcettgg
tgatgccgcece
cctgtccggt
gacgggcgtt
gctattgggce
agtatccatc
attcgaccac
tgtcgatcag
caggctcaag
cttgccgaat
gggtgtggcg
tggcggcgaa
gcgcatcgcece
atgaccgacc
tatgaaaggt
ggggatctca

tgaatgtatt

gtaggtcgtt
cgccttatcce
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagce
tcaagaagat
ttaagggatt
tgaggatcgt
gtggagaggc
gtgttccgge
gccctgaatg
ccttgcgcag
gaagtgccgg
atggctgatg
caagcgaaac
gatgatctgg
gcgagcatgc
atcatggtgg
gaccgctatc
tgggctgacc
ttctatcgcce
aagcgacgcc
tgggcttcgg
tgctggagtt

tagaaaaata

59/68
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53868

aacaaatagg ggttccgcgce acatttccce gaaaagtgcce ac

<210> 3
<211>
<212>
<213>

ADN
<220>
<223>

<400> 3
tgaccgccca

ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
cgattaagct
caggtttaag
tgataggcac
tcccaggtte
gggggatcca
ttaataacta
aggaatattt
gaggttttac
aatgcaattg

agcatcacaa

4242

acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctceccce
acagaagttg
gagaccaata
ctattggtct
aattacagct
ctagttctag
tgctcaaaaa
gatgtatagt
ttgctttaaa
ttgttgttaa

atttcacaaa

Trinh ty nhén tao

cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
ctcgaagccg
gtcgtgaggce
gaaactgggc
tactgacatc
cttaagcagce
agcggccgcc
ttgtgtacct
gccttgacta
aaacctccca
cttgtttatt

taaagcattt

Trinh tu nucleotit cua plasmit pMB75

tcaataatga
gtggagtatt
ccgccceccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
atctgataac
actgggcagg
ttgtcgagac
cactttgcct
cgcaagcttg
accgcggtgg
ttagcttttt
gagatcataa
cacctccccc
gcagcttata

ttttcactgc

7

.6 _AscI

cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaacaa
atataagcag
ttgacctcca
ggtaccgata
taagtatcaa
agagaagact
ttctctccac
atatcgaatt
agctcgaatt
aatttgtaaa
tcagccatac
tgaacctgaa
atggttacaa

attctagttg

catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctccgcccecca
agctcgttta
tagaagacac
agctggcggce
ggttacaaga
cttgcgttte
aggtgtccac
cctgcagccc
atcagatcga
ggggttaata
cacatttgta
acataaaatg
ataaagcaat

tggtttgtcc

60/68

4242

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



aaactcatca
agtcgtatta
gagaggcggt
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttccccect
cctgtccgece
tctcagttcg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgcgct
caaacaaacc
aaaaaaagga
cgaaaactca
caagagacag
ccggccgcett
tctgatgccg
gacctgtccg
acgacgggcg
ctgctattgg
aaagtatcca
ccattcgacc

cttgtcgatc

atgtatctta
atttcgataa
ttgcgtattg
ctgcggcgag
gataacgcag
gccgcecgttgce
cgctcaagtc
ggaagctccc
tttctcecectt
gtgtaggtcg
tgcgccecttat
ctggcagcag
ttcttgaagt
ctgctgaagce
accgctggta
tctcaagaag
cgttaaggga
gatgaggatc
gggtggagag
ccgtgttecg
gtgccctgaa
ttccttgege
gcgaagtgcc
tcatggctga
accaagcgaa

aggatgatct

53868

tcatgtctgg
gccaggttaa
ggcgctcttce
cggtatcagc
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgcgete
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gtttcgcatg
gctattcggce
gctgtcagcg
tgaactgcaa
agctgtgctc
ggggcaggat
tgcaatgcgg
acatcgcatc

ggacgaagag

atcatcagat
cctgcattaa
cgcttceccteg
tcactcaaag
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgttcecg
ggcgctttct
gctgggctgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttgce
cttttctacg
gggcgcgect
attgaacaag
tatgactggg
caggggcgece
gacgaggcag
gacgttgtca
ctcctgtcat
cggctgcata
gagcgagcac

catcaggggc
8

ctgccggtct
tgaatcggcece
ctcactgact
gcggtaatac
ggccagcaaa
cgcccccectyg
ggactataaa
accctgceccgce
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aggcttttgce
atggattgca
cacaacagac
cggttctttt
cgcggctatc
ctgaagcggg
ctcaccttgc
cgcttgatcc
gtactcggat

tcgcgccagce

ccctatagtg
aacgcgcggg
cgctgcgcetce
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
cccecegttcea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
aaagatcgat
cgcaggttct
aatcggctgce
tgtcaagacc
gtggctggcece
aagggactgg
tcctgecgag
ggctacctgc
ggaagccggt

cgaactgttc
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gccaggctca
tgcttgccga
ctgggtgtgg
cttggcggcg
cagcgcatcg
aaatgaccga
tctatgaaag
gcggggatct
tttgaatgta
ccacctaaat
gctcattttt
ccgagatagg
actccaacgt
caccctaatc
ggagcccceccg
agaaagcgaa
ccaccacacc
tgcgcaactg
aagggggatg
gttgtaaaac
ccgggccccec
gtcattggtt
tatcataata
ttattgacta

gagttccgcg

aggcgagcat
atatcatggt
cggaccgcta
aatgggctga
ccttctatcg
ccaagcgacg
gttgggcttc
catgctggag
tttagaaaaa
tgtaagcgtt
taaccaatag
gttgagtgtt
caaagggcga
aagttttttg
atttagagct
aggagcgggce
cgccgcecgett
ttgggaaggg
tgctgcaagg
gacggccagt
cctcgagcag
atatagcata
tgtacattta
gttattaata

ttacataact

53868

gcccgacggce
ggaaaatggc
tcaggacata
ccgcttecte
ccttcttgac
cccaacctgce
ggaatcgttt
ttcttcgece
taaacaaata
aatattttgt
gccgaaatcg
gttccagttt
aaaaccgtct
gggtcgaggt
tgacggggaa
gctagggcgce
aatgcgccgce
cgatcggtgce
cgattaagtt
gagcgcgcecgt
gatctataca
aatcaatatt
tattggctca
gtaatcaatt

tacggtaaat

gaggatctcg
cgcttttctg
gcgttggcta
gtgctttacg
gagttcttct
catcacgaga
tccgggacgce
accctaggcg
ggggttccge
taaaattcgc
gcaaaatccc
ggaacaagag
atcagggcga
gccgtaaagce
agccggcgaa
tggcaagtgt
tacagggcgc
gggcctcttce
gggtaacgcc
aatacgactc
ttgaatcaat
ggctattggc
tgtccaatat
acggggtcat

ggcccgectg

tcgtgaccca
gattcatcga
cccgtgatat
gtatcgccgce
gagcgggact
tttcgattcc
cggctggatg
cgctcatgag
gcacatttcc
gttaaatttt
ttataaatca
tccactatta
tggcccacta
actaaatcgg
cgtggcgaga
agcggtcacg
gtcccattcg
gctattacgc
agggttttcc
actatagggc
attggcaatt
cattgcatac
gaccgccatg

tagttcatag

gc

tggcgatgcecc
ctgtggccgg
tgctgaagag
tcccgattceg
ctggggttcg
accgccgcect
atcctccagce
cggatacata
ccgaaaagtyg
tgttaaatca
aaagaataga
aagaacgtgg
cgtgaaccat
aaccctaaag
aaggaaggga
ctgcgcgtaa
ccattcaggc
cagctggcga
cagtcacgac
gaattgggta
agccatatta
gttgtatcta
ttgacattga

cccatatatg
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<210> 4

<211> 4242
<212> ADN
<213>

<220>
<223>

<400> 4
tgaccgccca

ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
cgattaagct
caggtttaag
tgataggcac
tcccaggttce
tcgaatgaat
taattaacta
aggaatattt
gaggttttac
aatgcaattg
agcatcacaa
aaactcatca

agtcgtatta

acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgce
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccecce
acagaagttg
gagaccaata
ctattggtct
aattacagct
ggtgaaataa
tgctcaaaaa
gatgtatagt
ttgctttaaa
ttgttgttaa
atttcacaaa
atgtatctta

atttcgataa

53868

Trinh ty nhdn tao

cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
ctcgaagccg
gtcgtgaggc
gaaactgggc
tactgacatc
cttaagcagce
tttccctgaa
ttgtgtacct
gccttgacta
aaacctccca
cttgtttatt
taaagcattt
tcatgtctgg

gccaggttaa

tcaataatga
gtggagtatt
ccgccccecta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
atctgataac
actgggcagg
ttgtcgagac
cactttgcct
cgccaaaaca
taactgtagt
ttagettttt
gagatcataa
cacctccccce
gcagcttata
ttttcactgce
atcatcagat

cctgcattaa

10

Trinh tyu nucleotit cua plasmit pLacZMB75.6

cgtatgttcce
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaacaa
atataagcag
ttgacctcca
ggtaccgata
taagtatcaa
agagaagact
ttctctccac
aaattcctca
gttttcaggg
aatttgtaaa
tcagccatac
tgaacctgaa
atggttacaa
attctagttg
ctgccggtcet

tgaatcggcc

catagtaacg
tgcccacttyg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctccgeccca
agctcgttta
tagaagacac
agctggcggce
ggttacaaga
cttgcgtttce
aggtgtccac
aaaatcatca
cgcggcataa
ggggttaata
cacatttgta
acataaaatg
ataaagcaat
tggtttgtcc

ccctatagtyg

aacgcgcggg
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1320



gagaggcggt
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttccccecct
cctgtccgcece
tctcagttcg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgcgct
caaacaaacc
aaaaaaagga
cgaaaactca
caagagacag
ctctgtgtgg
agtaaattaa
gatatcatca
ctcattggcg
accgaggtaa
cccggctegg
ctgcctctgce
taggctccgg
cgggtagcga

atgccgaccg

ttgcgtattg
ctgcggcgag
gataacgcag
gccgcecgttge
cgctcaagtc
ggaagctccc
tttctecccett
gtgtaggtcg
tgcgccttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
gatgaggatc
attaaaaaaa
aattttattg
gggcagaccyg
ttgcccgceac
cagcccaatc
gtatgaagcc
tgaagcctgce
atcgcgaccc
tccggecattce

tagcaaaaaa

53868

ggcgctcttce
cggtatcagc
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgcegcetce
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gtttcgcagc
gagtgtctga
acttaggtca
gttacatccc
ctgacagtgc
tatccatgat
attaaggagc
ctgtcactcc
cggacgggcc
agcattgact

tgagcccgag

cgcttccteg
tcactcaaag
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgttcecg
ggcgctttct
gctgggctgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttgce
cttttctacg
gggcgcgect
ttttcattcet
tagcagcttc
ctaaggcgcc
cctaacaagc
gacgttgggc
ctcggccagg
cgacccagcg
ctgcgcggceg
ctgggcccag
gcgcacggat

ccgatcgecga
11

ctcactgact
gcggtaatac
ggccagcaaa
cgcccccecectg
ggactataaa
accctgccgce
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aggcttttgce
gactgcaacg
tgaactggtt
ttgcgctgag
tgtataaaga
tgcgtccecgtce
ccgggtcgge
cgaccgggcg
tacccgcecegt
gagcggccta
ccagtccttg

gttgtgatcc

cgctgcgcetce
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
ccccegttcea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
aaagatcgat
ggcaataagt
acctgccgtg
gttgcgtcgt
gaaatactat
gaccaacggt
cgttatgcag
gccggtcacg
tctcatcgag
tgacaaatgc
caggagcctt

ggtcccgecg

64/68
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attgccggtc
tatacgctac
ggcgggcgat
aaatgaccga
tctatgaaag
gcggggatct
tttgaatgta
ccacctaaat
gctcattttt
ccgagatagg
actccaacgt
caccctaatc
ggagccceceg
agaaagcgaa
ccaccacacc
tgcgcaactg
aagggggatg
gttgtaaaac
ccgggecece
ggggatccac
tagtgagggt
tgttatccgc
ggtgcctaat
<210> 5

<211> 20

<212> ADN
<213>

gcgatgacgg
gaggtacttg
atcaacgcag
ccaagcgacg
gttgggcttc
catgctggag
tttagaaaaa
tgtaagcgtt
taaccaatag
gttgagtgtt
caaagggcga
aagttttttg
atttagagct
aggagcggge
cgccgegcett
ttgggaaggg
tgctgcaagg
gacggccagt
cctcgaggtc
tagttctaga
taattgcgcg
tcacaattcc

gagtgagcta

53868

tcctgtgtaa
ataacttctg
tgtcagaaat
cccaacctgce
ggaatcgttt
ttcttcgcecc
taaacaaata
aatattttgt
gccgaaatcg
gttccagttt
aaaaccgtct
gggtcgaggt
tgacggggaa
gctagggcgce
aatgcgccgce
cgatcggtgc
cgattaagtt
gagcgcgcegt
gacggtatcg
gcggccgceca
cttggcgtaa
acacaacata

actcacatta

Trinh ty nhé&n tao

gcgttatcgt
cgtagcatac
ccgaaacagt
catcacgaga
tccgggacgce
accctaggcg
ggggttccge
taaaattcgc
gcaaaatccc
ggaacaagag
atcagggcga
gccgtaaagce
agccggcgaa
tggcaagtgt
tacagggcgce
gggcctcectte
gggtaacgcc
aatacgactc
ataagcttga
ccgcggtgga
tcatggtcat
cgagccggaa

attgcgttgce

12

taccaattgt
atgaggtttt
ctgcgggact
tttcgattcc
cggctggatg
cgctcatgag
gcacatttcc
gttaaatttt
ttataaatca
tccactatta
tggcccacta
actaaatcgg
cgtggcgaga
agcggtcacg
gtcccattcg
gctattacgc
agggttttcc
actatagggc
tatcgaattc
gctccagcectt
agctgtttcc

gcataaagtg

gc

ttaagaagta
gtataaaaat
ctggggttcg
accgccgcect
atcctccagce
cggatacata
ccgaaaadgtg
tgttaaatca
aaagaataga
aagaacgtgg
cgtgaaccat
aaccctaaag
aaggaaggga
ctgcgcgtaa
ccattcaggc
cagctggcga
cagtcacgac
gaattgggta
ctgcagcccg
ttgttccett
tgtgtgaaat

taaagcctgg
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<220>
<223>

<400>

Poan mdi

5

gtgcgcggaa cccctatttg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

6

20

ADN

Trinh tu nhé&n tao

Poan mdi

6

gcgtacccgce cgttctcatc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

7

20

ADN

Trinh ty nhdn tao

Poan mdi

7

gtctgacgct cagtggaacg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

8

22

ADN

Trinh ty nhé&n tao

Poan mdi

8

gttccagttt ggaacaagag tc

<210>
<211>
<212>
<213>

<220>
<223>

9

20

ADN

Trinh ty nhén tao

Poan mdi

53868
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66/68

20

20

20

22



<400>

9

ggcaattagc catattagtc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

10

22

ADN

Trinh tu nhé&n tao

Poan mdi

10

gcagagctcg tttagtgaac cg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

11

21

ADN

Trinh ty nhén tao

Poan mdi

11

gatcataatc agccatacca c

<210>
<211>
<z212>
<213>

<220>
<223>

<400>

12

27

ADN

Trinh tu nhén tao

Poan moi

12

cgtcttgagt ccaacccggt aagacac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

13

24

ADN

Trinh tu nhén tao

Poan mdi

13

ccacaggtgt ccactcccag gttc

53868
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53868

<210> 14

<211> 21

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Doan mdi

<400> 14
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