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Linh vwe ky thuit dwgc dé cap

N6i chung, sang ché @& cap dén céac plasmit kich thich mién dich. C4c plasmit
nay khong chtra gen khang chét khang sinh. Céc plasmit ndy c6 thé chtra gen gen danh
déu c6 thd chon loc hodc c6 thé sang loc ma khong phai 13 gen khang chét khang sinh
(vi du, gen LacZ). Céach khéc, céc plasmit nay c6 thé khong chira cac gen danh déu c6

thé chon loc hodc c6 thé sang loc bat ky.
Tinh trang ky thuit ciia sing ché

Céac cdu hinh CpG khong dwoc metyl hoa thudng duoc thy & ADN vi khuin
nhidu hon rit nhiéu so véi ADN loai c6 xuong séng. Cac cdu hinh nay hoat héa céc co
ché phong vé cia vét chu va din dén cac d4p tmg mién dich bdm sinh hodc dép tmg
mién dich dat dugc. Cac cdu hinh Cp'G va cac tac dung kich thich mién dich ciia ching

dugc tdng hop trong bai bao cia Krieg, Ann. Rev. Immunol. 20:709-760 (2002).

Plasmit kich thich mi&n dich chita mét s6 kiéu hinh CpG da duoc phat trién va da
duoc ching minh 13 hitu hidu dé gy ra cac dép tng mién dich khi dugc dung cho céc
loai 1ng vii va bo, trong ché phim didu hoa mién dich chira plasmit va ti dugc dén
phén phat liposom c6 tinh cation. Xem US 2012/0064151 Al (céc loai 16ng vii) va US
2013/0295167 A1 (céc loai bo), ndi dung cla cc cong bb don nay dugc dinh kém theo
day hoan toan bang cach vién dan. Plasmit nay, pMB75.6, c6 d0 dai 4242 bp (base
pair: cip bazo) va chira 288 dinucleotit CpG. Ban dd ciia pMB75.6 dugc thé hién trén
FIG. 1 va trinh tu nucleotit cia pMB75.6 duogc cung cép 13 SEQ ID NO: 2. Nhu dugce
md ta trong US 2012/0064151, ché phdm diéu hoa mién dich chira pMB75.6 da géy ra
d4p ung mién dich khong dic hiéu vdi khang nguyén bao vé ga con trénh bi bénh
truyén nhiém khi dugc dung trong trimg. Dap tmg mién dich khdng dic hiéu véi khang
nguyén nay con duoc ting cudng bang cach dung it nhét mot tac nhén sinh hoc, nhu
vacxin. Ngoai ra, ché phdm diéu hoa mién dich chira plasmit pMB75.6 dd dugc phat
hién 14 c6 tac dung bd trg va 1am ting hidu luc cua vacxin. Twong ty, nhu duoc mo ta

trong US 2013/0295167, ché phdm diéu hoa mién dich chira pMB75.6 da gy ra dap
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mg mién dich khong ddc hiéu véi khang nguyén & gia sic bao v¢ gia stc tranh bi bénh
truyén nhiém.

Tuy nhién, nhu dwoc thé hién trén FIG. 1, plasmit pMB75.6 chira gen khang
kanamyxin (Kan®). Cac hé thdng chon loc va san xut dua trén chit khang sinh dang
ngay cang trd nén khong duge tan thanh do cac vén d& v& viéc truyén ngang gen khang
chét khéng sinh vao vi khuén trong méi trudng. Viée truyén ngang kha di ciia cic gen
khang chit khang sinh dang dic biét 1a méi quan tam ddi véi cac vecto ma duge tryc
tiép dung cho ddi tugng (vi du, cac plasmit kich thich mién dich nhu pMB75.6 hodc
cac vecto duge st dung cho liéu phdp gen hodc cho viéc ching ngira ADN). Do do,
trong linh vuc nay, can ¢6 cac plasmit kich thich mién dich ma c6 thé gay ra dap ung

mién dich & dbi twong va ddng thoi khong chita céc gen khang chit khang sinh.
Ban chit ky thuit ciia sing ché

Séng ché d& cép dén céc plasmit kich thich mién dich. Plasmit kich thich mién
dich nay c6 thé chira trinh ty axit nucleic ¢6 mirc do twong ddng vé trinh tu it nhét 13
89% so voi trinh tu néu trong SEQ ID NO: 1, SEQ ID NO: 4, hodc két hop cua ching.
Theo mét sé khia canh, plasmit kich thich mién dich nay c6 thé chira phan tir axit
nucleic ¢6 mirc dd twong ddng vé trinh ty it nhét 13 84% so véi trinh tu néu trong SEQ
ID NO: 4. Theo mdt sb khia canh, plasmit kich thich mién dich nay c6 thé chira trinh
tu néu trong SEQ ID NO: 1. Theo mét s6 khia canh, plasmit kich thich mién dich ndy
¢6 thé chira trinh ty néu trong SEQ ID NO: 4.

Theo céc khia canh khéc, plasmit kich thich mién dich c6 thé bao gdm trinh tu
axit nucleic ¢6 mirc dd twong ddng vé trinh tu it nhat 13 89% so véi trinh ty néu trong
SEQ ID NO: 1, SEQ ID NO: 4, hogc két hop clia chiing. Theo mét s6 khia canh,
plasmit kich thich mién dich nay c6 thé chira phan tir axit nucleic c6 muc d§ twong
dbng vé trinh tu it nhét 12 84% so véi trinh tu néu trong SEQ ID NO: 4. Theo mot )
khia canh, plasmit kich thich mién dich ndy c6 thé chura trinh tw SEQ ID NO: 1. Theo
mot sb khia canh, plasmit kich thich mién dich ndy c6 thé chira trinh tu SEQ ID NO: 4.

Theo mdt s6 khia canh, t6t hon 13 plasmit kich thich mién dich nay khong chira
trinh tu axit nucleic md héa gen danh dAu c6 thé chon loc hodc cb thé sang loc chirc

nang hodc co chidu dai ddy du. Theo c4c khia canh khéc, plasmit kich thich mién dich
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nay chira trinh tu axit nucleic ma héa gen danh dAu c6 thé chon loc hoic c6 thé sing

loc ma khong phai 13 gen khang chit khéng sinh.

Ngoai ra, sang ché con dé cap dén céc céc dugce phim chura bit ky trong sd céc
plasmit kich thich mién dich, hogc cac trinh tw ADN kich thich mién dich, dwoc md ta

theo sang ché va chit mang dugc dung.

Sang ché ciing d& cap dén cc ché phdm didu hoa mién dich chira ta dugc dan
phén phat liposom c6 tinh cation va bat ky trong sb cac plasmit kich thich mién dich,

hodc cac trinh ty ADN kich thich mién dich, dugc md ta theo sang ché.

Theo mot sb khia canh, sang ché d& cap dén cac phuong phap s dung céc
plasmit kich thich mién dich, hodc cac trinh tw ADN kich thich mién dich, dugc mo ta
theo séng ché. Cac phuong phap st dung thich hop bao gdm viée ding @ diéu tr bénh
cho déi twong. Viée dung dé diéu tri niy bao gdm didu tri chan doan, didu tri chéng

nhiém tring, va diéu tri sau nhiém trang cho mdt hodc nhiéu doi twong.

Sang ché dé cap dén cac phuong phap kich thich hodc gy ra dap ting mién dich
& dbi tugng. Theo mot s6 khia canh, cac phuong phip niy bao gdm viéc kich thich dép
{ng mién dich & ddi twong bing cach cho ddi tugng ding ché phim diéu hoa mién
dich dugc md ta theo sang ché. Theo mdt s6 khia canh, cdc phuong phép nay bao gdm
viée kich thich dép mg mién dich & d6i twong bing cach cho d6i tuong ding plasmit
kich thich mién dich, hogc trinh tw ADN kich thich mién dich dugc md ta theo séng

ché.

Céc dbi twong va céc ddu hiéu khéc s& phdn ndo dugc thé hién 15 rang va phin
nao duoc chi ra dudi day.
M& ti vin tit cic hinh vé

Céc hinh v& duéi ddy 12 mot phan clia bin md t& séng ché va dugc dwa vao nhim
minh hoa thém v& c4c khia canh nhét dinh ctia sang ché. Sang ché c6 thé duoc hiéu ro
hon bang cach vién din dén mot hodc nhidu hinh v& nay két hop véi phin mb ta chi
tiét cac phuong 4n cu thé dugc thé hién & day.

Fig. 1 thé hién ban d6 cua plasmit pMB75.6;

Fig. 2 thé hién ban dd ctia plasmit pPGCMB75.6;
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Fig. 3 thé hién ban dd cua plasmit pLacZ75.6; va,

Fig. 4 minh hoa bang dd thi ring cc ché phim diéu hoa mién dich duoc mé ta
theo sang ché 1am gia ting kha ning sdng s6t cua cac dbi twong st dung dugc thir
nghiém bang virut gdy bénh (FIG. 4A, va FIG. 4B).

M ta chi tiét sang ché

Theo séng ché, ché phdm ma c6 kha ning gay ra dap tmg mién dich & dbi tuong
str dung, cling nhu cac phuong phap sir dung, da dwoc phat hién. Cu thé 13, sang ché dé
cap dén cac ché phim axit nucleic méi, hodc cac ché phdm diéu hoa mién dich, va cac
ung dung ctia ching. D3 phat hién ra rang céc ché phim didu hoa mién dich nay co thé
chira cac trinh tu ADN dugc mo ta theo sang ché v6i ham luong GC, cac cAu hinh
CpG duoc ting cuong, va dugc nhin truyén ma khong chira trinh ty ma hoa hodc cac
gen khang chét khang sinh. C4c trinh tu axit nucleic theo sing ché c¢6 thé duge str dung
dé Kkich thich hodic ting cudng dap tmg midn dich & dbi tuong dé ngén ngira hodc diéu
tri bénh truyén nhidm véi do an toan dugc gia ting dang ké so véi cac phuong phap
ngédn ngua va diéu tri bénh khac da biét trong linh vuc ndy. Sang ché 13 dic biét hiru
dung trong viéc didu tri va ngdn nglra cdc bénh nhiém gay ra boi cac vi sinh vét, nhu,
nhung khong chi giéi han &, virut, vi khuén, ndm méc, nim, ndm men, cac ky sinh
tring va céc loai vi sinh vat khac da biét trong linh vuc ndy. Céc ché phdm va cac
phuong phap st dung céac ché phdm didu hoa mién dich dugc ban luan chi tiét hon nhu
dudi day.

Céc ché phim

Céc ché pham hitu dung theo séng ché, nhu cac ché phim dugc mb ta theo sang
ché, thuong c6 thé duoc sit dung 1am liéu phap chin doan, liéu phap diéu trj chéng
nhiém trung, hodc liéu phap didu tri dbi voi cac bénh truyén nhidém. Cac ché phim
dugc dé cip & ddy la cac ché phAm didu hoa mién dich. Cac ché phdm diéu hoa mién
dich nay chra it nhit mot plasmit kich thich mién dich ho#c trinh tw ADN kich thich
mién dich, c6 kha ning gdy ra dap ing mién dich & dbi twong sir dung. Theo mot s6
khia canh, cic ché phim didu hoa mién dich c6 thé con chia td dwoc din phan phat

liposom.
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Céc axit nucleic

Theo mot s6 khia canh, sang ché dé cap dén cac phén tir axit nucleic hitu dung aé
didu tri hoic ngin nglra cac tac nhan gy ra bénh truyén nhiém. Cic phan tir axit
nucleic dugc md ta theo sang ché c6 thé dugc chita trong mot plasmit kich thich mién
dich, nhu ADN chudi don hodc chudi kép tuyén tinh, trinh tw axit amin, axit
ribonucleic (ARN), hodc cac két hop ctia ching. Theo mot s6 khia canh, sang ché dé
cap dén céc phén tir axit nucleic, cc vecto, va cac té bao chu (in vitro, in vivo, hodc ex

vivo) chira plasmit kich thich mién dich hoic trinh tw ADN kich thich mién dich.

Theo mot sd khia canh, séng ché dé cap dén céac plasmit kich thich mién dich,
hodc céc trinh tw ADN kich thich mién dich, ma khong chira gen khang chit khang
sinh. Céc plasmit ndy c6 thé khong chira céc gen danh du c6 thé chon loc hogc ¢6 thé
sang loc bét ky. Vi dy, plasmit pGCMB75.6 dugc md ta theo sang ché khéng chira cac
gen danh dAu c6 thé chon loc hodc c6 thé sang loc chirc ning hodc c6 chiéu dai dﬁy da
bat ky. Trinh tu cia pGCMB75.6 dugc cung cip trén SEQ ID NO: 1.

Theo mot s khia canh, t5t hon 13 céc plasmit kich thich mién dich duoc mo ta
theo sang ché khong chira trinh tu axit nucleic ma héa gen danh dAu c6 thé chon loc
hodc c6 thé sang loc chirc ning hoic c6 chidu dai diy du. Theo mot s6 khia canh, céc
plasmit kich thich mién dich ndy khong chira gen khang chét khang sinh. Vi du, céc
plasmit nay khong chira gen khang kanamyxin. Theo mot s6 khia canh, t&t hon 13 cac

plasmit dugc md ta theo sdng ché khong ma hoa chét sinh mién dich.

Theo mot s6 khia canh, cac plasmit kich thich mién dich ndy cé thé chira trinh tu
axit nucleic mi héa gen danh dAu c6 thé chon loc hodc c6 thé sang loc ma khong phai
1a gen khang chét khang sinh. Vi du, plasmit pLacZMB75.6 dugc md ta theo sang ché
chtra gen LacZ la gen déanh dAu c6 thé sang loc. Ban db ciia pLacZMB75.6 dugc cung
cap trén FIG. 3 va trinh tu nucleotit ctia pLacZMB75.6 dugc cung clp dudi dang SEQ
ID NO: 4. Nhu duoc thé hién trén Fig. 3, pLacZMB75.6 13 tuwong tu nhuy pGCMB75.6,
nhung chira gen dénh déu c6 thé sang loc LacZ.

C6 thé hidu ring céc trinh tu nucleotit ciia plasmit pGCMB75.6 hodc plasmit
pLacZMB75.6 ¢6 thé dugc thay déi dén mic do nhit dinh ma khong c6 tac dong bat
loi dang ké dén cée ddc tinh kich thich midn dich ctia ching. Theo mdt s6 khia canh,



29576

séng ché dé cap dén plasmit kich thich mién dich chia trinh tu axit nucleic ¢6 mic do
tuong ddng vé trinh ty it nhit 1a 89% so véi trinh ty cia pGCMB75.6 (SEQ ID NO:
1). Tét hon 13, plasmit kich thich mién dich chira trinh tu axit nucleic c6 muc do tuong
ddng v& trinh tw it nhat 12 90%, it nht 12 91%, it nhit 14 92%, it nhét 1a 93%, it nhét 1
94%, it nhat 1a 95%, it nhat 1a 96%, it nhét 1a 97%, it nhit 12 98%, hojc it nhat 1a 99%
5o véi trinh tu cia pPGCMB75.6 (SEQ ID NO: 1). Theo mét s6 khia canh, tot hon nita
13 plasmit kich thich mién dich chira trinh ty 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 mirc do twong ddng vé trinh tur it nhét 1a 84% so véi trinh tu
ctia pLacZMB75.6 (SEQ ID NO: 4). Tét hon 13, plasmit kich thich mién dich chua
trinh tw axit nucleic ¢6 muc do twong ddng vé trinh tur it nht 12 85%, it nhét 1a 86%, it
nhét 13 87%, it nhét 13 88%, it nht 1a 89%, it nhét 12 90%, it nhit 1a 91%, it nhat la
92%, it nhét 13 93%, it nhét 1a 94%, it nhit 13 95%, it nht 1a 96%, it nht 1a 97%, it
nhat 12 98%, hogc it nhét 12 99% so véi trinh tw ctia pLacZMB75.6 (SEQ ID NO: 4).
Theo mdt sb khia canh, t6t hon nita 14 plasmit kich thich mién dich chira trinh ty cta

pLacZMB75.6 (SEQ ID NO: 4).

Theo mdt sb khia canh, sang ché dé cap dén plasmit kich thich mién dich chira
trinh tu axit nucleic ¢6 muc dd tuong dong v& trinh ty it nhit 14 89% so véi trinh tu
cia pPGCMB75.6 (SEQ ID NO: 1). Tét hon 13, plasmit kich thich mién dich chia trinh
tur axit nucleic c6 mirc d§ twong ddng vé trinh ty it nhit 12 90%, it nhat 1a 91%, it nhét
14 92%, it nhat 1a 93%, it nht 13 94%, it nhit 1a 95%, it nhit 1a 96%, it nht 1a 97%, it
nhét 12 98%, hodc it nhit 13 99% so véi trinh ty cia pGCMB75.6 (SEQ ID NO: 1).
Theo mdt sb khia canh, t6t hon nita 1 plasmit kich thich mién dich chra trinh tu cua

pGCMB75.6 (SEQ ID NO: 1).

Theo mét sb khia canh, sang ché & cap dén plasmit kich thich mién dich chira
trinh tw axit nucleic c6 mirc do twong ddng v& trinh tu it nhat 1a 84% so vdi trinh tuw
ctia pLacZMB75.6 (SEQ ID NO: 4). Tét hon 13, plasmit kich thich mién dich chira
trinh tu axit nucleic ¢c6 mtc do twong déng v trinh tu it nhét 13 85%, it nhét 12 86%, it
nhat 13 87%, it nhit 12 88%, it nhat 1a 89%, it nhit 1a 90%, it nhit 1a 91%, it nht 1a
92%, it nhit 12 93%, it nhit 1a 94%, it nhit 13 95%, it nhit 13 96%, it nhit 1a 97%, it
nhét 12 98%, hogc it nhét 1a 99% so véi trinh ty ctia pLacZMB75.6 (SEQ ID NO: 4).
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Theo mot sb khia canh, t6t hon nita 13 plasmit kich thich mién dich chira trinh tu cua
pLacZMB75.6 (SEQ ID NO: 4).

Khia canh quan trong khac ciia sing ché dé xuét c4c trinh ty ADN kich thich
mi2n dich hoc céc plasmit kich thich mién dich c6 kha nang kich thich d4p ¢mg mién
dich chtra cac trinh ty axit nucleic ma lai trong cac didu kién nghiém ngit véi SEQ ID
NO: 1 hoic SEQ ID NO: 4. Céc trinh tu axit nucleic thich hop bao g6m céc trinh tu
ma tuong ddng, vé co ban 14 tuong tw, hodc gidng véi cac axit nucleic theo séng ché.
Theo mot s khia canh, céc trinh tu axit nucleic giéng nhau s& ¢6 mirc do tuong déng
vé mat trinh ty it nhét 13 khoang 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, hodc 100% so véi SEQ ID NO: 1 hodc trinh tu bd sung twong tmg. Theo
céc khia canh khac, céc trinh tw axit nucleic gidng nhau s& c6 mtc d twong dong vé
mit trinh ty it nhit 13 khoang 84%, 85%, 86%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, hodc 100% so vdi SEQ ID NO: 4 hodc trinh tu bd
sung twong ng. Mtc d tuong ddng vé mit trinh tw c6 thé duge tinh bang cach st
dung mot s6 thust toan da biét trong linh vuc ndy, nhu BLAST, dwgc md ta trong bai
béo cta Altschul, S. F., et al., J. Mol. Biol. 215:403-10, 1990. Céc axit nucleic c6 thé
khac nhau vé trinh tu so véi cac axit nucleic néu trén do sy thoai hoa ctia ma di truyén.
N6i chung, trinh tu tham chiéu s& 14 18 nucleotit, thong thudng hon 1a 30 nucleotit
hodc hon thé, va ¢6 thé chira toan bd trinh tu axit nucleic cua ché phém nhim muc

dich so sanh.

Céc trinh tu nucleotit ma c6 thé lai véi SEQ ID NO: 1 hodc SEQ ID NO: 4 dugc
du tinh & day. Cac didu kién lai nghiém nggt bao gdm céc diéu 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 khéc 13 u qua dém & 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 tring ca hdi da dugc cét, 1am bién tinh 20ug/ml, sau d6 rira trong dung dich
SSC 0,1X & khoang 65°C. Cac didu kién lai nghiém ngit dugc 14y 1am vi dy minh hoa
13 céc didu kién lai ma c6 dd nghiém ngat it nhit 12 khoang 80%, 85%, 90%, hodc 95%
so v6i cac didu kién cu thé néu trén. Cac diéu kién lai nghiém ngit khac 1a da biét

trong linh vuc nay va cling c6 thé duoc 4p dung dé dong nhAt héa cac phin tuong dong
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clia céc axit nucleic theo sang ché (Current Protocols in Molecular Biology, Unit 6,

pub. John Wiley & Sons, N.Y. 1989).

Céc nucleotit dot bién cta céc phan tr ADN dugc md ta theo sang ché ¢ thé
duogc st dung voi diéu kién 1 cac thé dot bién chira cac trinh tw axit nucleic van co
kha nang kich thich dap tmg mién dich nhu dugc md ta theo sng ché. Trinh twv ADN
ctia thd d6t bién nhu vay thudng s& khdc & mot hodc nhiéu nucleotit hodc axit amin.
Céc cai bién v& trinh tu c6 thé 13 su thay thé, su xen doan, su x6a bo, hoic két hop ctia
ching. Céc k¥ thuét vé dot bién gen dugc tach dong 1a da duge biét dén trong linh vuc
nay. Cac phuong phap dot bién diém dic hiéu c6 thé duoc thdy trong cac bai béo 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 tht ca cc bai bao ndy dugc
dinh kém theo ddy bing céch vién din. Tém lai, sang ché @& cap dén cac trinh tyr axit
nucleic ¢6 kha ning kich thich dap tmg mién dich & d6i tuong va céc bién thé hogc cac
thé dot bién cua ching. Ngoai ra, sang ché con bao gdm cdc ARN trung gian dugc ma
hoa bai cac trinh tu axit nucleic di dugc md ta, cling nhu céc trinh ty axit amin thu

duogc bit ky duoc ma hoa.

Néu trinh ty nucleotit ctia plasmit kich thich mién dich bién ddi tir cac trinh tu
duoc cung cdp trén cac SEQ ID NO. 1 va 4 thi t6t hon 13 cac dinucleotit CpG trong
plasmit dugc d& nguyén ven. Céch khéc, néu trinh tu nucleotit ctia plasmit dugc bién
i khién cho dinucleotit CpG bi loai b6 thi trinh tw ciia plasmit c¢6 thé duge bién ddi &
vi tri khac sao cho téng sb dinucleotit CpG trong plasmit van 12 nhu cfi. Cac
dinucleotit CpG khac ngoai cac dinucleotit dad c6 san trong céc trinh ty nucleotit cla
pGCMB75.6 hodc pLacZMB75.6 cling ¢c6 thé dugc dua vao plasmit. Do d6, vi du, t6t
hon 1a céc plasmit kich thich mién dich dugc mé ta theo sang ché chua it nhat 13
khoang 200, it nhét 1a khoang 220, it nht 1a khoang 240, it nhAt 1a khoang 260, it nhét
14 khoang 270, it nhét 13 khoang 275, it nhét 12 khoang 280, it nht 1a khoang 283, it
nhét 13 khoang 285, hoidc it nhit 13 khoang 288 dinucleotit CpG. Vi du, plasmit kich
thich mién dich ¢6 thé chira 283 dinucleotit CpG.
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Dic biét 13, sang ché d& cap dén céc cac dugc phdm chira bt ky trong s6 céc
plasmit kich thich mién dich, hodc céc trinh tw ADN kich thich mién dich, dugc md ta

theo sang ché va chat mang dugc dung.
B. Chét diéu hoa mién dich

Céc ché phdm didu hoa mién dich thich hop dé sir dung véi cac plasmit kich
thich mién dich dugc md ta theo sang ché duoc md ta trong US 2012/0064151 Al (cac
loai 16ng vii) va US 2013/0295167 A1 (céc loai bo), ndi dung cua cac cong b6 don nay

dwoc dinh kém theo ddy hoan toan bang cach vién dan.

Ché phim diéu hda mién dich chira t4 duge dan phan phat liposom c6 tinh cation
va it nhit mét trong s6 cac plasmit kich thich mién dich, ho#c cac trinh ty ADN kich

thich mién dich, dugc mo ta theo séng ché.

T4 duge din phan phat liposom thich hop bao gdm ché phim lipit ma c6 kha
niang phan phat cac phén tir axit nucleic dén céc mo cua dbi tuong duge didu tri. Tét
hon 13, t4 dugc din phan phéat liposom c6 kha ning vin 6n dinh trong ddi
tuong vdi thoi gian du dé phan phat phan tir axit nucleic va/hodc chit sinh hoc. Vi du,
t4 duge dan phan phat liposom 1a 4n dinh trong ddi tuong sit dung trong thoi gian it
nhét 13 khoang nim pht, trong it nhét 12 khoang 1 gi®, ho#c trong it nhét 12 khoang 24
gio.

T4 dugc din phan phat liposom theo sang ché bao gdm ché phdm lipit ma c6 kha
ning dung hop véi mang huyét tuong cua té bao dé phan phat phan tir axit nucleic vao
trong t& bao. Néu phan ti axit nucleic ma hoa mét hodc nhiéu protein thi t6t hon 13
phirc hop axit nucleic:liposom c6 hi¢u sudt chuyén nap it nhét 14 khoang 1 picogram
(pg) protein dugc biéu hién trén miligram (mg) protein toan by md trén microgram
(ug) axit nucleic duge phan phat. Vi dy, hiéu sudt chuyén nap cta phirc hgp axit
nucleic: liposom c6 thé it nhét 13 khoang 10pg protein dugc biéu thi trén mg protein
toan bd md trén pg axit nucleic dugc phan phat; hodc it nhét 13 khoang 50pg protein
dugc biéu hién trén mg protein todn by md trén pg axit nucleic dugc phén phat. Hiéu
sudt chuyén nap ctia phtrc hop ¢6 thé thip d&én mirc 1 femtogram (fg) protein dugc biéu
hién trén mg protein todn bd md trén pg axit nucleic dugc phan phat, trong dé cac

lugng néu trén duoc vu tién hon.
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Té duoc din phin phat liposom dugc wu tién theo sang ché ¢6 dudng kinh nim
trong khoang tir 100 dén 500 nanomet (nm). Vi du, t4 duwoc din phan phat liposom ¢
thé c6 dudng kinh nim trong khoang tr 150 dén 450nm hodc ndm trong khoang tir 200
dén 400nm.

Cac liposom thich hop bao gdm liposom bt ky, nhu céc liposom thuong duge
ding trong, vi du, cic phuong phap phan phat gen dd dugc chuyén gia c6 trinh do
trung binh trong linh vuc nay biét dén. Cac ta duoc din phan phat liposom dugc uu
tién bao gdm céc lipit dang tai nhidu 16p (multilamellar vesicle: MLV) va céc lipit
dugc ép dim. Cc phuong phap san xuét MLV 14 da dugc biét 18 trong linh vuc nay.
Céc t4 duge dan phan phat liposom dugc uu tién hon bao gdm c4c liposom cé thanh
phén lipit da cation (ttrc 13, c4c liposom c6 tinh cation) va/hodc céc liposom ¢ khung
cholesterol lién hop véi polyetylen glycol. Cac ché phém liposom cation dugc 14y 1am
vi du bao gdm, nhung khong chi gi6i han &, 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 cuia chuing. Ché phim liposom dugc uu

tién nhat dé sir dung 1am t4 dwoc din phan phat bao gdbm DOTIM va cholesterol.

Phan it axit nucleic thich hgp bao gdm bét ky trong s6 céac plasmit kich thich
mién dich dugc md ta theo sang ché. Trinh tu axit nucleic m4 héa ma héa it nhit 13
mdt phin ctia protein hodc peptit, trong khi d6 trinh tw khong ma héa khong mé hoa
phin bit ky clia protein hodc peptit. Theo sang ché, cac axit nucleic "khong ma héa"
¢6 thé bao gdm céc ving didu hoa ctia don vi phién ma, nhu ving khoi dau. Thuat
ngit, “vecto trdng” c6 thé duoc sit dung thay thé cho thuat ngit "khong ma hoa", va cu
thé 13 dé chi trinh ty axit nucleic khong chira phin ma héa protein, nhu vecto plasmit
khong c¢6 doan dinh gen. Sy biéu hién cua protein dugc ma hoa béng cac plasmit dugc
md ta theo sang ché khong 1a bét budc d& gy ra dap tmg mién dich khong dic hiéu véi
khang nguyén; do do, cac plasmit khong cin chtra cac trinh tw ma hoa bét ky ma c6
lién két v& mat hoat dong véi trinh tu kiém soat phién ma. Tuy nhién, c6 thé dat duoc
cac wru diém nita (ttc 13, 30 mién dich dugc ting cudng va dic hi¢u véi khéang nguyén)

bang cach cho ché phim chira trinh ty axit nucleic (ADN hodc ARN) ma hoa chit sinh
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mién dich v&/ hodc xytokin. Trinh tw axit nucleic ma héa chit sinh mién dich va/hodc
xytokin ndy c¢6 thé dwgc chira trong cac plasmit kich thich mién dich dwgc md ta theo
sang ché, hoic c6 thé duge chira trong axit nucleic riéng biét (vi du, plasmit riéng bigt)

trong ché pham.

C6 thé dat duoc su tao phiic hop liposom v6i cac plasmit kich thich mién dich
duge md ta theo sang ché bang cach st dung cac phuong phap chuén trong linh vuc
ndy hodc nhu dugc mo ta trong US 6,693,086, toan bd ndi dung clia patent nay dugc
dinh kém theo ddy bing cach vién din. Ndng do thich hop ciia plasmit dé bd sung vao
liposom bao gdm ndng do hitu hiéu dé phan phét lugng plasmit dii cho ddi tugng sao
cho gay ra dugc dap tng mién dich toan than. Vi du, plasmit v6i luong nam trong
khoang tir 0,1pg dén 10ug c6 thé duge két hop véi liposom véi lwgng khoang 8nmol,
plasmit véi luong nim trong khoang tir 0,5ug dén Spg c6 thé dwoc két hop véi
liposom véi lugng khoang 8nmol, hodc plasmit véi lwong khoang 1,0pg cb thé duoc
két hop véi liposom véi lugng khodng 8nmol. Ty 1& plasmit/lipit (ug plasmit:nmol
lipit) trong ché pham c6 thé it nhit 12 khoang 1:1 plasmit:lipit theo trong lugng (vi du,
1pg plasmit: Inmol lipit). Vi du, ty 1 plasmit/lipit c6 thd it nhét 13 khoang 1:5, it nhét
1a khoang 1:10, hodc it nhit 13 khoang 1:20. Céc ty 1& dugc biéu thi & day dugc tinh
theo lugng lipit cation trong ché phim, va khong tinh theo tdng lwong lipit trong ché
phdm. Ty 1& plasmit/lipit trong ché phm theo sang ché thich hop 1a nim trong khoang
tr 1:1 dén khoang 1:80 plasmit:lipit theo trong lwong; ndm trong khoing tir 1:2 dén
khoang 1:40 plasmit:lipit theo trong luong; nim trong khoang tir 1:3 dén khoang 1:30
plasmit:lipit theo trong lwong; hodc nim trong khoang tr 1:6 dén khoang 1:15
plasmit:lipit theo trong lugng.

C. Téc nhéan sinh hoc

Ché phim bét ky trong sb céc ché phim diéu hoa mién dich dwoc m6 ta theo séng
ché ¢6 thé con cha it nhit 1a mot tic nhan sinh hoc, ngoai t& dugc din phan phat
liposom va it nhat 1a mdt trong s6 cac plasmit duoc md ta theo sang ché.

Céc tac nhan sinh hoc thich hop 14 céc tdc nhdn ma hitu higu trong viéc ngén
nglra hodc diéu tri cac bénh & lodi 16ng vii hodc bo. Céc tac nhan sinh hoc ndy bao gdm
cac protein ting cuong mién dich, cac chit sinh mién dich, cdc vacxin, cac chét khéng

vi sinh vat hodc két hop bit ky ctia ching. Céc protein ting cuong mién dich thich hop
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la cac protein ma dd dugc biét dé tang cudng kha ning mién dich. Bing céach vi du
khong gidi han, xytokin, ma bao gdm ho céc protein, 1a ho protein ting cudng kha
nang mién dich da biét. Céc chét sinh mién dich thich hop 14 c4c protein ma géy ra dap
{ing mién dich thé dich va/hodc dép tmg mién dich té bao sao cho viéc ding chit sinh
mién dich cho dbi tuong tao dép tmg mién dich dc hiéu vdi chét sinh mién dich khédng
lai céc protein gidng hoic twong tu ma dugc bét gdp trong md clia ddi twong. Chét sinh
min dich c6 thé bao gdm khéng nguyén gay bénh dugc biéu hién bsi vi khuén, virut,
ky sinh trung hodc nidm. Céac khang nguyén dugc uu tién bao gdm céc khang nguyén
c6 ngudn gbc tir cée vi sinh vAt ma gay bénh truyén nhiém & dbi twong. Theo sang ché,
chét sinh mi2n dich ¢6 thé 1a phin bat ky cua protein, vén c6 hoic c6 ngudn gdc tong
hop, ma gay ra dp ing mién dich thé dich va/hodc dap tmg mién dich t& bao. Nhu
Véy, kich ¢& khang nguyén hodc chét sinh mién dich c6 thé nho nhur khodng 5-12 axit
amin va 16n nhu protein ¢6 chidu dai dAy du, bao gdm céc kich c& bét ky trong khoang
nay. Khang nguyén cé thé 13 multime protein hodc protein dung hop. Khang nguyén
c6 thé 13 khang nguyén dugc tinh ché. Cach khéc, protein ting cudng mién dich hodc
chét sinh mién dich c6 thé dugc ma héa bing plasmit kich thich mién dich hode bing
axit nucleic khac c6 trong ché phim didu hoa min dich. Néu protein ting cudng mién
dich hodc chét sinh mién dich dugc ma héa béng phéan tir axit nucleic trong ché phdm
diéu hoa mién dich thi trinh tu axit nucleic ma héa protein ting cudng mién dich hodc
chét sinh mi&n dich c6 lién két v& mit hoat dong véi trinh ty kiém soat phién ma, do
vy chét sinh mién dich dugc bidu hién & mo cua ddi twong, nhd d6 giy ra dap ung
midn dich dic hiéu v6i chét sinh midn dich & d6i tugng, ngoai dap tmg mién dich
khong dic hiéu. Cac k¥ thuat sang loc yéu t5 gay mién dich, nhu yéu td gdy mién dich
khang nguyén giy bénh hoic hoat tinh xytokin d& dwoc chuyén gia trong linh vuc nay

biét dén va bao gdm nhiéu loai thtr nghiém in vitro va in vivo.

Néu tac nhan sinh hoc 1a vacxin thi vacxin ¢6 thé bao gdm vacxin virut, vi khuén
hodc Ky sinh tring séng, gdy nhiém, vacxin virut, vi khuin, hodc ky sinh tring chét,
dugc vO hoat. Mot hodc nhiéu vacxin, cac vacxin virut séng hoic chét, co thé dugc s
dung két hop véi ché phdm didu hoa midn dich theo sang ché. Cac vacxin thich hop
bao gdm cac vacxin da duoc biét dén trong linh vuc ndy dung cho céac loai long vii

hoac bo.
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Céac vacxin duogc 1ay 1am vi du cho cac loai 16ng vii bao gbm, nhung khong chi
giGi han ¢, cac vacxin dugc dung trong linh vue dé bao vé khang lai virut gdy bénh
Marek (MDV-Marek’s disease virus), virut gy bénh New Castle (NDV-New Castle
disease virus), virut gay bénh thiéu mau & ga (CAV-chick anemia virus), virut gy
bénh Gumboro & ga (IBDV-infectious bursal disease virus), virut gdy bénh vi€ém phé
quéan truyén nhiém (IBV-infectious bronchitis virus), virut herpes & ga tdy (HVT-
turkey herpesvirus), virut gy bénh viém thanh khi quin truyén nhiém (ILTV-
infectious laryngotracheitis virus), virut gdy bénh viém nfo tiy & loai 1ong vii (AEV-
avian encephalomyelitis virus), virut gdy bénh déu ga (FPV-fowlpox virus), virut gay
bénh ciim va tu huyét tring & loai 1ong vii (AIV-fowl cholera, avian influenza virus),
nhém cac virut nhd, virut gdy ciim gia cdm (ALV-avian leucosis virus), virut gdy bénh
luéi ndi md (REV-reticuloendotheliosis virus), adenovirut trén loai 16ng vii va virut
gdy bénh viém rudt xuét huyét (HEV-hemorrhagic enteritis virus), cdu tring, va cac
bénh khac da biét trong linh vuc ndy. Theo vi du khéc, vacxin c6 thé 1a vacxin nhu
duoc mo ta trong US 5,427,791, US 6,048,535 va US 6,406,702. Vi du, vacxin dé bao
vé chéng lai bénh Marek c6 thé dugc sir dung két hop v6i ché phim diéu hoa mién

dich theo sang ché.

Vacxin duoc 14y 1am vi du dbi v&i cac loai bd bao gdm, nhung khong chi gidi
han &, c4c vacxin dugc st dung trong linh vyc nay dé bao vé chdng lai bénh viém mili
do virut truyén nhiém & bd (IBR-infectious bovine rhinotracheitis) (virut herpes bo typ
1 (BHV1-Type 1 bovine herpes virus)), virut 4 cim typ 3 (PI3-parainfluenza virus type
3), virut hop bao ho hép & bd (BRSV-bovine respiratory syncytial virus), virut gdy
bénh tiéu chay & bd (BVDV-bovine viral diarrhea virus, Typ 1 va 2), Histophilus
somni, Mycoplasma bovis, va cac bénh khac da biét trong linh vuc ndy. Vi dy, vacxin
& bao vé chéng lai Mannheimia haemolytica c6 thé dugc sir dung két hop véi ché

pham diéu hoa mién dich theo sdng ché.

Téc nhén sinh hoc ¢6 thé 13 chit khang vi sinh véat. Cac chét khang vi sinh vét
thich hgp bao gbm: cac quinolon, tdt hon 14 cac floquinolon, B-lactam, va céc chat

khang sinh macrolit-lincosamit-streptogramin (MLS).

Cac quinolon thich hgp bao gom benofloxaxin, binfloxaxin, cinoxaxin,

ciprofloxaxin, clinafloxaxin, danofloxaxin, difloxaxin, enoxaxin, enrofloxaxin,
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fleroxaxin, gemifloxaxin, ibafloxaxin, levofloxaxin, lomefloxaxin, marbofloxaxin,
moxifloxaxin, norfloxaxin, ofloxaxin, orbifloxaxin, pazufloxaxin, pradofloxaxin,
perfloxaxin, sarafloxaxin, sparfloxaxin, temafloxaxin, va tosufloxaxin. Cac
floquinolon dugc uwu tién bao gdm ciprofloxaxin, danofloxaxin, enrofloxaxin,

moxifloxaxin, va pradofloxaxin. Cac naphthyridon thich hgp bao gdm axit nalidixic.

Cac PB-lactam thich hop bao gdm cac penixilin (vi dy, 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); cic cephalosporin (vi du, cefaclor, cefalonium, cefamandol, cefapririn,
cefazolin, cefepim, cefixim, cefotaxim, cefoxitin, cefpirom, cefpodoxim, cefquinom,
ceftazidim, ceftiofur, ceftriaxon, cefuroxim, cephalexin, cephalothin, va defotetan);
céc carbapenem va céc penem (vi du, doripenem, ertapenem, faropenem, imipenem, va
meropenem); cic monobactam vi du aztreonam, nocardicin A, tabtoxinin-f-lactam, va
tigemonam); va céc chét e ché B-lactamaza vi du axit clavulanic, sulbactam, va
tazobactam). Cac B-lactam dugc wu tién bao gdm céc cephalosporin, dic biét 1a,

cefazolin.

Cac chit khang sinh MLS thich hgp bao gdm clindamyxin, lincomyxin,
pitlimyxin, va céc chit khang sinh macrolit bat ky. Chat khang sinh lincosamit dugc
uu tién 1a pirlimyxin.

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

salinomyxin).
Céac phuong phap

Muc dich cta sang ché 1a d& xuét cac ché phim didu hoa mién dich, céc plasmit
(hodc trinh ty ADN) kich thich mién dich, va cdc phuong phap ma gy ra kha nang
mién dich bao vé cho d6i tuong chua bi nhidm, kha ning mién dich bao vé& cho a6i

tuong bi nhidm, kha ning mién dich ting cudng cho dbi twong chua bi nhiém, kha
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ning mién dich ting cudng cho d6i tuong d bi nhiém, kha ning mién dich diéu tri cho
d6i twong bi nhiém, hodc céc két hop cua ching. Do viy, céc ché phim theo séng ché
c¢6 thé duge sir dung dé gy mién dich phong bénh cho d6i tugng hodc duogc st dung
dé didu tri bénh & d6i twong. Cac phuong phap dugc md ta theo sang ché bao gém viéc
cho dbi twong ding plasmit kich thich mién dich, hodc trinh tw ADN kich thich mién

dich dugc md ta theo séng ché.
A. Céc phuong phap kich thich mién dich

Sang ché dé cap dén cac phuong phap gy ra dap tmg mién dich & dbi tuong st
dung. Cac phuong phép nay bao gdm viéc cho d6i twong dung lwong hitu hidu cta ché
pham didu hoa mién dich dé gay ra dap tng mién dich. Theo mdt s6 khia canh, ché
phdm diéu hoa mién dich gay ra dép Gmg mién dich khong dic hiéu véi khang nguyén
ma chi hitu hiéu. Theo mot sé khia canh, ché phim diéu hoa mién dich 1am tdng cudng
muc do hoat dong cua it nhét 1 mot tac nhan sinh hoc nhu vacxin, khi dugc ding
truge vacxin ndy, duge dung ddng thoi véi vacxin, duge ding sau khi ching ngira,
holic duoc trdn véi vacxin. Theo mot sb khia canh, cic phuong phép nay d€ xuét chién
luge didu tri bénh méi d& bao vé ddi tuong st dung tranh bi cac bénh truyén nhiém va
diéu tri bénh & cdng ddng bi bénh truyén nhiém. Theo mot s6 khia canh, cac phwong
phap nay dé xuét phuong phap bao vé nhanh hon, dai hon va t5t hon chdng lai bénh
khi chit diéu hoa mién dich dugc st dung két hop v&i vacxin, so v6i viéc sir dung

vacxin ma khong kém v6i ché pham diéu hoa mién dich.

Pap ung mién dich ¢6 thé dugc gy ra & ddi tuong st dung bing cach ding
luong hitu hiéu cua ché phim didu hoa mién dich, ché phadm nay chira bat k¥ trong sb
cac ta duoc din phan phét liposom dugc md ta theo sing ché, bt ky trong sb céc
plasmit kich thich mién dich (hoic céc trinh tw ADN kich thich mién dich) dugc mo ta
theo sang ché, va bit ky trong s6 céc tac nhan sinh hoc duge md ta theo sang ché. Du
tinh 13 tac nhan sinh hoc c6 thé dugc trdn véi hodc duge ding ddng thdi véi chét dicu
hoa mién dich hodc doc 1ap véi chit didu hoa mién dich. Viéc dung doc 1ap co thé
trude hodc sau khi dung chit diéu hoa mién dich. Ciing du tinh 13 viéc ding nhiéu hon
mot 14n chét didu hoa mién dich hodc téc nhan sinh hoc c6 thé dugc 4p dung dé mo
rong kha ning mién dich dugc ting cudng. Hon nita, nhiéu hon mdt tic nhan sinh hoc

¢6 thé duoc ding déng thi véi chét didu hoa midn dich, ding truée khi ding chét
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didu hoa mién dich, ding sau khi ding chit diéu hoa mién dich, hodc dung cing luc
v6i chét diéu hoa mién dich.

Luong hitu hiéu ctia bit ky trong s cac ché phim didu hoa mién dich dugc mé ta
theo sang ché c6 thé dugc dung cho dbi twong. Luong hitu hiéu 1a di dé gdy ra dp
{mg mién dich & dbi twong sir dung. Luong hitu hiéu niy 12 luong bt ky ma gdy ra
d4p tmg mién dich & dbi twong st dung. C4c phuong phap x4c dinh dép img mién dich
12 d3 duoc biét 18 trong linh vuc nay. Ngoai ra, chuyén gia trong linh vuc ndy s& hiéu
rang luong hitu hiéu s& tiy thudc vao tudi tac, thé trong, giai doan nhiém bénh, cling
nhu cac yéu t6 khac da biét trong linh vuc nay. Céc lugng hitu hiéu thich hop ¢6 thé
ndm trong khoang tir 0,1pg dén 1000pg trén mdi d6i tuong. Theo mot s6 khia canh,
luong hitu hiéu ¢6 thé nim trong khoang tir 0,1pg dén khoang 10pg, tir khoang 0,1ug
dén khoang Spg, tir khoang 0,5pg dén khoang 5ug, tir khoang 0,25pg dén khoang 5ug,
tir khodng 0,05ug dén khoang 10ug, tir khoang Sug dén khoang 15pg, tir khodng 10ug
dén khoang 15ug, tr khoang 10pg dén khoang 20ug, tir khoang 20pg dén khoang
30pg, tir khoang 30pg dén khoang 40pg, tir khoang 40pg dén khoang 50pg, tir khoang
50pg dén khoang 70pg, tir khoang 70ug dén khoang 90ug, tir khodng 50ug dén khoang
100ug, tir khodng 100pg dén khoang 150ug, tir khoang 150pg dén khoang 200pg, tir
khoang 200pg dén khoang 250ug, tr khoang 250ug dén khoang 300ug, tir khoang
300pg dén khoang 350ug, tir khoang 350ug dén khoang 400ug, tir khoang 400pg dén
khoang 450ug, tir khoang 450ug, dén khoang 500pg, tir khodng 500ug dén khoing
550pg, tir khoang 550pug dén khoang 600ug, tir khoang 600pg dén khoang 650pg, tr
khoang 650pg dén khoang 700ug, tir khoang 700ug dén khoang 750ug, tir khoing
750ug dén khoang 800pg, tir khoang 800ug dén khoang 850pg, tir khoang 850ug dén
khoang 900pug, tr khodng 900ug dén khoang 950pg, tir khodng 950ug dén khoang
1000pg. Tét hon 13, theo mot s khia canh, luong hitu hiéu ndm trong khoang tir 0,5pg
dén khoang 10pg. Hon nita, theo cac khia canh khdc, t6t hon 13 lwong hiru hiéu nim
trong khoang tur 50ug dén khoang 100ug. Va, theo cac khia canh khéc, t6t hon 1a
luvong hitu hiéu nam trong khoang tir 40pg dén khoang 70ug.

Theo mdt sb khia canh, dép ing mién dich ¢6 thé duoc gdy ra & mot loai trong
mdt sb loai 16ng vii bing cach dung lugng hitu hiéu ctia ché phim bét k¥ trong s cac

ché phdm diéu hoa mién dich dwgc md ta theo sang che cho loai ndy trong s6 cac loai
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16ng vii. Lugng hitu hi¢u 1a du dé gay ra dap tng mién dich & mot loai trong sd cac
loai 16ng vii. Vi du, luong hitu hiéu ciia didu hoa mién dich dbi véi cac loai 1ong vii ¢6
thé nim trong khoang tir 0,05ug dén khoang 10pg, tir khoang 0,1ug dén khoang Spg,
tir khoang 0,5pg dén khoang 1,5pg, hodic tir khoang 1,0pg dén khoang 10pg. Bang
cach vi du, cac lugng hitu hiéu thich hop cho d6i tuong 1a cac loai 1ong vil c6 thé 1a
khoang 0,1pg, 0,2ug, 0,3pg, 0,4pg, 0,5ug, 0,6ug, 0,7ug, 0,8ug, 0,9ug, 1,0ug, 1,.2pg,
1,4pg, 1,6pug, 1,8ug, 2,0ug, 2,5ug, 3,0ng, 3,5ug, 4,0ug, 4,5ug, 5,0ug, 5.5pg, 6,0ug,
6,5ug, 7,0pg, 7,5ug, 8,0ug, 8,5ug, 9,0ug, 9,5ug, 10,0pg, 9,5ug, 10,0pg, 10,5pg,
11,0pg, 12pg, 13pg, 14pg, hodc 15pug.

Theo mot sb khia canh, dép (g mién dich ¢ thé dugc giy ra & mdt lodi trong sb
céc loai bod bing cach cho loai ndy ding lwgng hitu hiéu cia ché phim bét ky trong sb
céc ché phdm didu hoa mién dich dugc mo ta theo sang ché. Lugng hitu hiéu 1a du dé
gdy ra dap ing mién dich & mot loai trong s6 céc loai bo. Vi duy, luong hitu hiéu cua
chét didu hoa mién dich déi véi cac loai bd c6 thé ndm trong khoang tir khoéng 1pg
dén khoang 1000pg trén mdi con, tir khoang Spg dén khoang 500pg trén mdi con, tir
khoang 10pg dén khoang 100ug trén mdi con, tir khodng 10pg dén khoang 50pg trén
mdi con, hogc tir khoang 40pg dén khoang 60ug trén mdi con. Vi du 13, cdc lugng hitu
hiéu thich hop cho déi twong ma thudc loai bd c6 thé 1a khoang 30ug, 35ug, 40ug,
45ug, 50pg, 55ug, 60ug, 65ug, 70ug, 75ug, 80ug, 85ug, 90ug, 95ug, 100pg, 110ug,
120pg, 130ug, 140pg, 150ug, 160pg, 170pg, 180ug, 190ug, 200ug hodc dén t6i da
500pg, hodc ti da dén 1000pg.

B. Céc diéu kién str dung

Cac phuong phép theo sing ché gay ra dap tmg mién dich & dbi twong tir d6 dbi
tugng ndy dugc bao vé tranh bi bénh ma méc phai méi gay ra dép Gmg mién dich. Nhu
duoc st dung & day, cum tir “dugc bao vé tranh bi bénh” chi viéc lam giam céc triéu
ching ctia bénh; 1am gidm sy xay ra bénh; lam gidm do néng trén lam sang hodc trén
bénh 1y cua bénh; hodc lam gidm su nhiém phai tic nhin giy bénh. Viéc bao vé dbi
tuong c6 thé chi kha ning cta ché phim diéu tri theo séng ché, khi duoc ding cho ddi
tuong, trong viéc ngin ngira viéc bi bénh, chita bénh, va/hodc 1am thuyén gidm hodc
lam giam céc triéu chimg cta bénh, cac dAu hiéu 1am sang, bénh ly, hodc nguyén nhan

gy bénh. Vi du, khong gidi han, cac dAu hiéu 1am sang cua bénh & dudng ho hép cta
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bo (BRD-Bovine Respiratory Disease) bao gdm céc tén thuwong & phdi, nhiét o ting,
suy nhuoc (vi du chan &n, gidm dap tmg véi céc kich thich bénh ngoai, tai ru), chay
nuGe mii, va dic trung ho hip (vi dy tAn sb ho hép, nd luc hd hép). Cac ché phim diéu
hoa mién dich duoc mo ta theo sang ché ¢ thé dugce ding cho gia sic ma duoc nghi
ngd 13 c6 phoi nhiém véi BRD dé ngan ngira hodc lam giam do ning cla cac d4u higu
1am sang néu trén ctia BRD. Bing cach vi du thém nita, khong gi6i han, cac dAu hiéu
1am sang cua bénh Marek & cac d6i tuong loai 16ng vii bao gbm su giam kha ning né
trimg va gidm khd ning sdng st ctia chim. Céc ché phim diéu hoa mién dich dwgc md
ta theo sang ché c6 thé duge ding cho cac d6i tuong loai 16ng vii ma dugc nghi ngd 1a
¢6 phoi nhiém véi virut gy bénh Marek d& ngan ngira hodic 1am gidm do ning cla cac

dau hiéu 1am sang néu trén cua bénh Marek.

Do d6, viéc bao vé dbi tugng dé tranh bi bénh bao gbm ca viéc ngin ngira xay ra
bénh (phong bénh) va didu tri dbi twong ma da c6 bénh (chita bénh). Cu thé, viéc bao
vé dbi tuong dé tranh bi bénh duoc hoan thién b?mg viéc gdy ra dap Ung mién dich &
d6i twong bing céch tao ra dap tmg mién dich c6 loi hodc dap tng mién dich bao vé
ma ¢6 thé, trong mdt s trudng hop, gép phin ngin chin, giam, G ché, hodc phong bé
d4p tmg mién dich c6 hai hoc d4p img mién dich qua hoat. Thuat ngit "bénh" chi tinh
trang sai 1éch bt ky khoi tinh trang sttc khoe thong thuong & dbi tuong va bao gébm
tinh trang trong d6 c6 mit céc triéu ching bénh, cling nhu céc tinh trang bénh trong do6
su sai 1éch, vi du, su nhidm, sy dot bién gen, khuyét tat di truyén, v.v.) di xay ra,

nhung céc triéu chimg nay chua dugc biéu hién.

Céac phuong phép theo sang ché c6 thd duoc sit dung dé ngin nglra bénh, kich
thich kha nang mién dich t& bao tic dong khéang lai bénh, gidm trlr bénh, lam thuyén
giam bénh, va ngan nglra bénh thir phat do su xudt hién ctia bénh nguyén phat.

Theo mot sb khia canh, cac phuong phép duge md ta theo sang ché c6 thé duoc
st dung dé cai thién dap mg mién dich dat dwoc & ddi tuong khi ding ddng thoi véi
vacxin so vé6i viée chi ding mdi vacxin. Néi chung, vacxin khi dugc dung khong lép
tirc bao vé déi twong vi n6 cin thoi gian dé kich thich mién dich dat dwoc. Thuat ngit
“cai thién” trong sang ché dugc dung @8 chi su gy ra dap ung mién dich bam sinh &
d6i tuong cho dén khi vacxin bit diu bao vé dbi tuong va/hodc kéo dai thoi gian bao

vé, qua kha nang mién dich dat dugc, ¢6 dugce boi vacxin.
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Theo mot s khia canh, cac phuong phép theo sang ché bao gdm viéc ding ché
pham d& bao vé chéng lai su nhidm dbi v6i rét nhidu tic nhan gay bénh. Ché phdm
duoc ding c6 thé c6 hodc c6 thé khong chira khang nguyén dac hiu dé gy ra déap Gng
mién dich dic hiéu. Dy tinh 1a cac phuong phép theo sang ché s& bao vé dbi tuong sir
dung tranh bi bénh do céc tdc nhén vi sinh vét truyén nhiém gy ra bao gbm, nhung
khong chi gidi han &, cac virut, vi khuén, ndm, va ky sinh tring. Chuyén gia trong linh
vuc nay s€ nhén thirc duoc va hidu 5 rdng ché phdm diéu hoa mién dich, nhu duoc md
ta theo sang ché, 1 hitu hiéu dbi véi nhidu tac nhan truyén nhiém, sd lwong céc tic
nhan nay 1a nhiéu dén murc khong thé 1iét ké. Cac tac nhan truyén nhiém dugc dé xuét
& day duoc d& xuét nham muc dich léy lam vi dy va duoc d& xuit ma khong 1am han

ché pham vi st dung.

Céac bénh nhiém virut dugc léy lam vi du & cac loai 1ong vii bao gbm, nhung
khong chi gidi han &, cac bénh do su nhiém virut gdy bénh thiéu mau truyén nhiém &
ga (CIAV-chicken infectious anemia virus), virut gdy bénh Marek (MDV-Marek’s
disease virus), virut herpes & ga (HCV- herpesvirus chicken), virut gdy bénh herpes &
ga tdy (HTV-herpesvirus turkey), virut gdy b¢nh Gumboro & ga (IBDV-infectious
bursal disease virus), virut gy bénh New Castle (NDV-New Castle disease virus),
virut gdy bénh viém phé quan truyén nhiém (IBV-infectious bronchitis virus), virut
gdy bénh viém thanh khi quéan truyén nhiém (ILTV-infectious laryngotracheitis virus),
virut gdy bénh viém ndo tity & loai 16ng vii (AEV-avian encephalomyelitis virus), virut
gdy bénh dau ga (FPV-fowlpox virus), virut gdy bénh cum va tu huyét tring & loai
long vii (AIV-fowl cholera, avian influenza virus), nhém céc virut nho, virut gay cim
gia cdm (ALV-avian leucosis virus), virut gdy bénh ludi ndi md (REV-
reticuloendotheliosis virus), adenovirut trén loai 16ng vii va virut gdy bénh viém rudt
xuit huyét (HEV-hemorrhagic enteritis virus), pneumovirut, virut gy bénh ddu trén
chim bd ciu (pigeon pox virus), cac thé tai td hop cta ching, va céc loai virut khac da
biét trong linh vuc nay gay ra.

Céc bénh nhiém vi khuén duoc léy lam vi du & loai l6ng vii bao gém, nhung
khong chi gidi han &, cac bénh do su nhi®m vi khuén gram duong, vi khuin gram am,
hoic nidm nhu Bordetella spp., Campylobacter jejuni, Clostridium botulinum,

Clostridium colinum, Clostridium perfringens, Erysipelothrix insidiosa, Escherichia

-20-



29576

coli, Hemophilus gallinarum, Mycoplasma gallisepticum, Mycoplasma meleagridis,
Mycoplasma synoviae, Pasteurella multocida, Riemerella anatipestifer, Salmonella
spp., Salmonella enteritidis, Salmonella gallinarum, Salmonella pullorum, va cac vi

khudn khéc d3 biét trong linh vuc nay gay ra.

Céc bénh nhidm ndm hodic nim mébc dugc 14y lam vi du & loai 16ng vii bao gdm,
nhung khong chi gi¢i han 6, cdc bénh do su nhiém Aspergillus flavus, Aspergillus
fumigates, Candida albicans, va cac 1oai nédm hodc nidm méc truyén nhiém khac da
biét trong linh vuc nay gly ra. Cac tinh trang bénh ly duge 14y 1am vi du bao gdm,
nhung khong chi giéi han &, cic tinh trang bénh 1y do cac doc t6 tir vi khuén gram
duong, vi khudn gram 4m, hoic nam nhu doc t6 tir Clostridium botulinum, doc 16 tir
Clostridium perfringens, doc 16 ruét tir Escherichia coli, cdc doc t6 ném tir Fusarium,
ddc t6 bach cAu tir Pasteurella, cac ddc tb Staphylococcus, va cac doc t6 khac da biét

trong linh vuc nay giy ra.

Céc ky sinh tring dugc 14y 1am vi du & céc loai 16ng vil bao gdm, nhung khong
chi gi6i han &, Ascaridia galli, Capillaria annulata, Capillaria contorta, Capillaria
obsignata, coccidia spp., Eimeria meleagridis, Heterakis gallinae, Syngamus trachea,

va céc loai ky sinh tring khac d3 biét trong linh vuc nay.

Céc bénh nhiém virut duoc 14y 1am vi du & céc loai bd bao gbm, nhung khong
chi giéi han &, cac bénh do sy nhiém virut gy bénh ludi xanh, adenovirut bo,
calicivirut bd, coronavirut bd (BCV-bovine coronavirus), enterovirut bo, virut herpes
bo typ 1 (BHV1-Type 1 bovine herpes virus), virut herpes bo typ 4 (BHV4-Type 4
bovine herpes virus), virut gdy bénh bach cdu & bo, parvovirut bd, reovirut bo, virut
hop bao ho hép & bd (BRSV-bovine respiratory syncytial virus), rhinovirut bo, virut
gdy bénh tiéu chay & bd typ 1 (BVDV1-bovine viral diarrhea virus Type 1), virut gay
bénh tiéu chay & bd typ2 (BVDV2-bovine viral diarthea virus Type 2), viém miii do
virut truyén nhiém & bo (IBR-infectious bovine rhinotracheitis), virut gay s6t cép tinh
(malignant catarrhal fever virus), virut 4 cim typ 3 (PIV3-parainfluenza virus type 3),
virut dai, virut gdy bénh viém miéng mun nuéc (VSV-vesicular stomatitis virus), cac

dang t4i td hop ctia chung, va céc loai virut khéc da biét trong linh vuc ndy gay ra.

Céc bénh nhiém vi khudn dugc ldy l1am vi du & céc loai bo bao gdm, nhung

khong chi gii han @, cac bénh do su nhiém vi khuan gram dwong, vi khuan gram ém,
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hodc vi khudn mycobacteria nhu Arcanobacterium pyogenes, Bacillus anthracis,
Bacillus anthrax, Brucella abortus, Campylobacter fetus, Campylobacter jejuni,
Clostridium botulinum, Clostridium chauveoi, Clostridium colinum, Clostridium
hemolyticum, Clostridium novyi, Clostridium perfringens, Clostridium septicum,
Clostridium tetani, Corynebacterium, Escherichia coli, Fusobacterium necrophorum,
Fusobacterium spp., Histophilus somni, Histophilus spp., Leptospira spp.,
Mannheimia haemolytica, Moraxella spp., Muellerius spp., Mycobacterium
paratuberculosis, Mycobacterium spp., Mycoplasma bovirhinis, Mycoplasma bovis,
Mycoplasma dispar, Mycoplasma spp., Pasteurella multocida, Salmonella spp.,
Treponema spp., Ureaplasma diversum, va céac loai vi khudn khéc d3 biét trong linh

vuc nay gay ra.

Céac bénh nhiém ndm hozic nam moc lay 1am vi du & cac loai bo bao gom, nhung
khong chi gi6i han &, cic bénh do sw nhiém Actinobacterim spp., Aspergillus spp., va
Histomonas spp., va cac loai nam hodc nam moc truyén nhiém khéc d4 biét trong linh

vuc ndy gay ra.

Céc ky sinh tring duoc 14y 1am vi du & céc loai bd bao gdm, nhung khong chi
giéi han &, Anaplasma spp., Anaplasma marginale, Babesia spp., Chorioptes spp.,
Cooperia, Cysticercus spp., Damalinia bovis, Dermatophilus spp., Dictylocaulus spp.,
Eimeria spp., Eperythrozoon spp., Fascioloides spp., Haemonchus spp., Melophagus
spp., Muellerius spp., Nematodirus spp., Neospora spp., Oestrus spp., Ostertagia spp.,
Psoroptes spp., Sarcoptes spp., Serpens spp., Strongyloides spp., Toxoplasma spp.,
Trichophyton spp., Trichostrongylus, Trichuris spp., va Tritrichomonas spp., va cac

loai ky sinh tring khac d biét trong linh vyc nay.

Céc tic nhan gy bénh nhiém dugce 14y 1am vi du & c4c loai bd con bao gdm cac
tac nhan gy bénh viém v, viém tir cung, bénh crypto (cryptosporidiosis), va cac bénh
nhidm bat ky khac ma c4c loai bd dé bi mic phai.

C. Su dung

C6 thé st dung bang nhidu cach khic nhau. T4t nhién 13, cach thic cu thé duge

chon s& tuy thudc vao céac tadc nhan sinh hoc cu thd dwoc chon, tudi tac va tinh trang

strc khoe noi chung cua dbi trong, tinh trang bénh 1y cu thé duoc didu tri va lidu luong
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cAn thiét dé c6 hiéu luc diéu tri. Cac phuwong phép theo sang ché c6 thé dugc thuc hanh
bang cach st dung céach thic sir dung bét ky ma tao ra mirc dap Umg mién dich hitu
hiéu ma khong giy ra cac tac dung phu khong thé chip nh4n vé mit 1am sang. Céc ché
phém c6 thé duoc trinh bay mét cch thudn tién dudi dang lidu don vi va c6 thé dugc
bao ché bang phwong phép bét ky trong s6 cac phuong phap da dugce biét rat rd trong
linh vuc nay.

Ché phdm diéu hoa mién dich c6 thé dugc dung trong tinh mach, trong co, trong
chan bi, trong phiic mac, duéi da, bing céch phun, trong trimg bang phuong phip nang
16ng, qua duong miéng, trong mit, trong khi quan, trong mii, hogc bang cac phuong
phép khac da biét trong linh vuc nay. Theo mot khia canh, chit diéu hoa mién dich
duoc ding duéi da. Theo khia canh khac, chit diéu hda mién dich ¢6 thé dugc ding
trong co. Theo khia canh khéac, chit didu hoa mién dich duoc dung dudi dang thudc
phun. Theo khia canh khac, chit didu hoa mién dich c6 thé dugc dung qua dudng
miéng.

Theo mot khia canh, ban than chit didu hoa mién dich c6 thé duge ding cho déi
tuong trude khi thir (hodc gdy nhidm). Theo khia canh khac, ban than chat diéu hoa
mién dich c¢6 thé dwoc ding cho d6i tuong sau khi thir (hodc giy nhiém). Theo khia
canh khéc, ban than chit didu hoa mién dich c6 thé duge dimg cho dbi twong dong thoi
v6i khi thir (hodc gy nhiém).

Theo mot sb khia canh, ché phim diéu hda midn dich c6 thé dugc dung dong thoi
véi viée chung ngira trude khi thir. Theo mot s6 khia canh, ché phim diéu hoa mién
dich c6 thé duge ding ddng thoi véi vide chiing nglra ddng thoi véi khi thir. Theo mot
sb khia canh, viéc dung déng thoi ¢ thé bao gém viéc dung vacxin va chét diéu hoa
mién dich & khu vuc tdng quat nhu nhau trén déi twong & hai diém khac nhau canh
nhau (tic la, cac vi tri tiém & gin nhau trén c¢b cua dbi tuong), & cic phia d6i dién ctia
dbi tugng trén khu vuc tbng quat nhu nhau (tic 14, trén mdi phia cta cd), hogc trén céc
khu vuc khac nhau cta cung d6i twong. Theo mot s6 khia canh, ché phdm didu hoa
mién dich c6 thé duogc ding trude khi chung ngira va thir. Theo mot s6 khia canh, ché
phim diéu hoa midn dich c6 thé duoc ding sau khi ching ngira nhung truée khi thr.
Ché phdm didu hoa min dich c6 thé duge ding cho ddi tugng sau khi thir, d6i tuong

nay di dugc chiing ngira trude khi thir (hodc gdy nhiém).
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Chuyén gia trong linh vuc nay s€ hidu 6 ring cach ding cé thé thay dbi tiy
thudc vao dbi tuong va strc khoa hodc tinh trang cua d6i tuong. Cach dung dugc aé
xut dbi voi cac loai 16ng vil va cac loai bo 1a nhdm muc dich léy 1am vi du va duoc dé

xut khong han ché.

Viée chiing ngira cac loai 16ng vii ¢6 thé dugc thuc hién & d6 tudi bat ky. Viée
ching ngira ¢6 thé duge thyc hién dbi véi cac phoi 18 ngay tudi (trong trimg) va cao
hon thé dbi vai vi sinh vat séng va 3 tudn va 1au hon dbi véi vi sinh vat da vo hoat
hodc typ vacxin khéc. DPbi véi viée chiing ngira trong trimg, viéc chung ngira c6 thé
duogc thuc hién & tuln tring cubi ctia sy phat trién. Vacxin c¢6 thé dugc ding dudi da,
bing phwong phép nang 10ng, béng cach phun, qua dudong miéng, trong mit, trong khi
quan, trong mili, trong trimg, hodc bing c4c phuong phap khac da biét trong linh vuc
ndy. Céc vacxin ding qua dudng miéng c6 thé dugc dung trong nudce ubng. Hon nita,
du tinh rdng cac phwong phép theo sing ché c6 thé duogc sir dung dua trén lich trinh

chuing ngtra thong thudng.

Ché phém didu hoa midn dich ciing c6 thé duge ding duéi da, bing phuong phap
nang 16ng, bang cich phun, trong mét, trong khi quan, trong miii, trong trimg, hodc
béng cic phuong phap khac da biét trong linh vuc nay cho loai 16ng vii. Vi dy, ché
phim diéu hoa midn dich c6 thé dugc ding trong trimg. Cach khac, ché phim diéu hoa

mién dich c6 thé dugc ding duéi dang ché phdm phun.

Ché phém diéu hoa mién dich ¢6 thé dugc ding trong trimg cho phdi loai 1ong vii
& tudn trang cudi clia su phét tridn ctia né. Vi du, ché phdm didu hoa mién dich c6 thé
dugc dung trong tring cho phdi 18 ngay tudi hodc 19 ngay tudi. Viéc dung cho trimg
¢6 thé trude khi thir (hodc gay nhiém) hodc sau khi thur.

Chét didu hoa mién dich c6 thé duoc ding cho dong vat thudc loai 1ong vii hodc
loai bo tir khoang 1 dén khoang 14 ngay trude khi thir hogc tir khodng 1 dén khoang 14
ngdy sau khi thir. Vi dy, chit diéu hoa mién dich c6 thé duge ding tir khoang 1 dén
khoang 7 ngay trudc khi thir hodc tir khoang 1 dén khoang 7 ngay sau khi thir. Thich
hop 13, chét didu hoa mién dich dwoc dung 1, 2, 3, 4, 5, 6, 7 ngay trudc khi thit hodc 1,
2,3,4,5, 6,7 ngay sau khi thir.
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Viéc chiing ngira cac loai bd ¢6 thé dugc thuc hién & do tudi bt ky. Vacxin ¢6
thé duoc ding trong tinh mach, trong co, trong chén bi, trong phtic mac, dudi da, bing
cach phun, qua dudong miéng, trong mét, trong khi quan, trong mi, hodc bing céc
phuong phép khac da biét trong linh vuc ndy. Hon nita, dy tinh rang cac phuong phap

theo sang ché c6 thé duge sir dung dwa trén lich trinh chiing ngilra thong thuong.

Céc hé phan phét khac c6 thé bao gdm cac hé phan phat giai phong theo thoi
gian, hé phan phat giai phéng kéo dai, hodc hé phan phat giai phong chdm. Cac hé nay
¢6 thé tranh dugc viée ding lap lai céc ché phdm do d6 gia ting tinh thuan tién. Nhiéu
loai hé giai phéng 1a da co va da biét dbi v6i chuyén gia c6 trinh do trung binh trong
linh vuc nay. Cac hé nay bao gdm céc hé trén co s& polyme nhu poly(lactit-glycolit),
cac  copolyoxalat,  polycaprolacton,  polyesteramit,  polyorthoeste, axit
polyhydroxybutyric, va polyanhydrit. Cac vi nang tir cac polyme néu trén chira dugc
chét duge mé ta trong, vi dy, US 5,075,109.

Cac hé phan phat con bao gdm cac hé khong phai polyme d6 14 céc lipit chira céc
sterol nhu cholesterol, cic este cholesterol, va axit béo hodc chét béo trung tinh nhu
mono-, di-, va tri-glyxerit; cac hé giai phong hydrogel; cac h¢ silastic; cac hé trén co
s& peptit; cac chit phu sap; cac vién nén st dung cic chét két dinh va ta dugc thong
thuong; céc vién cdy dugc dung hop mot phdn; va cac hé twong tu. Cac vi du cu thé
bao gdm, nhung khdng chi giéi han &, cic hé dn mon trong d6 tac nhén theo sang ché
dugc chira dudi dang trong chat nén nhu cac hé duoc md ta trong US 4,452,775, US
4,675,189 va US 5,736,152, va cac hé khuéch tan trong d6 thanh phan hoat tinh thim &
tdc d6 duoc kidm soat qua polyme nhu duge md ta trong US 3, 854,480, US 5,133,974
va US 5,407,686. Ngodi ra, cdc hé phan phét cung trén co s¢ bom co thé duoc st
dung, mot s6 hé nay duogc 1am thich Gmg vdi viée céy.

Céc thay ddi khac c6 thé duoc thuc hién trong ché phérn, cac san phém va cac
phwong phép néu trén ma khong tréch khoi pham vi cla sang ché, du tinh réng tit ca
céc vAn d& chta trong phin md td néu trén va trong céc vi du dugc néu dudi day s€

duoc hidu 14 chi nhim minh hoa va khong c6 nghia lam giéi han pham vi clia sang che.
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Dinh nghia

Thuat ngit “luong hitu hi€u” chi luong cin thiét hodc du @ nhan duoc tac dung
sinh hoc mong mudn. Vi du, lugng hitu hiéu cua chit didu hoa min dich @& didu tri
hodc ngédn nglra bénh truyén nhiém 13 Iwong luong cin thiét 4 gay ra su phat trién cta
dap ung mién dich khi phoi nhi€m véi vi sinh vat, nho d6 gy ra su giam lugng vi sinh
vat trong dbi tuong va t6t hon 1 giy ra su tiét trr vi sinh vét. Luong hitu higu d6i véi
tmg dung cu thé bit ky c6 thé thay ddi tily thudc vao cac yéu t6 nhw bénh hogc tinh
trang bénh 1y dugc didu tri, kich c& cta déi twong, hodic do nang clia bénh hogc tinh
trang bénh ly. Chuyén gia c6 trinh do trung binh trong linh vyc nay c6 thé xac dinh
bang kinh nghiém lugng hiru higu cta chit didu hoa mién dich ma khong cin thir
nghiém qué muec.

Thuét ngit “xytokin” chi ho protein ting cudng mién dich. Ho xytokin bao gdm
yéu t6 phit trién chit sinh huyét, cac interleukin, c4c interferon, cac phan tir lién ho
globulin mi&n dich, cc phan tir ho yéu tb hoai tir khdi u va cac chemokin (tic 1a cdc
protein ma didu hoa sy di tra va sw hoat hoa cia céc té bao, dic biét 1a céc t€ bao thuc
bao). Cac xytokin dugc ldy lam vi du bao gdm, nhung khong chi gi¢i han &,
interleukin-2 (IL-2), interleukin-12 (IL-12), interleukin-15 (IL-15), interleukin-18 (IL-
18), interferon-o. (IFNa), va interferon-y (IFNy).

Thuat ngtr “gdy ra” co thé dugc st dung thay thé cho cic thuat ngit hoat héa,

kich thich, sinh ra hodc tdng cudong diéu hoa.

Thuét ngit “gdy ra dap tng mién dich” & dbi twong chi viée kiém soat hoic tac
dong mot cach cu thé dén hoat tinh ctia dap tmg mién dich, va c6 thé bao gdm su hoat
héa déap tmg mién dich, ting cudng diéu hoa dap img mién dich, ting cudong dép Ung
mién dich va/hodc thay dbi dép tmg mién dich (nhu bing cach gay ra kiéu dap tmg
midn dich ma dén luot né lai lam thay déi kidu dap tmg mién dich phd bién & dbi
tuong tir dap tmg mién dich ma gay hai hodc khong higu qua d6i v6i thanh dap ung
mian dich ma c6 loi hodc c6 tinh chit bao v§).

Thuét ngt “lién két v& mit hoat dong” chi sy lién két ctia phén tir axit nucleic voi
trinh tur kidm soét phién mé theo c4ch ma phan tir nay c6 thé dugc biéu hién khi dugc

chuyén nhiém (tirc 13, duge bién nap, tai nap hodc chuyén nhiém) vao t€ bao chu. Céc
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trinh tu d6i chimg phién mi 14 c4c trinh ty ma kiém soét su bat dau, kéo dai, va két
thic ciia qua trinh phién ma. Céc trinh tu kiém soat phién ma dic biét quan trong la
céc trinh tw ma kiém soat sy bét du phién m3, nhu cac trinh ty hoat héa, ting cuong,
thuc hién va kim ham. Nhiéu loai trinh tw kim soat phién ma ndy di dugc chuyén gia
trong linh vuc nay biét dén. Cc trinh tu kiém soét phién ma dugc wu tién bao gdm céc
trinh tuy ma c6 tac dung & céc té bao loai 16ng vii, ca, dong vat ¢6 vu, vi khuén, virut,
thuc vat, va con trung. Méc du céc trinh tu kidm so4t phién m3 bét ky c6 thé duoc sir
dung theo sang ché, nhung cac trinh tw nay c6 th8 bao gdm c4c trinh tu kiém soat
phién ma c6 trong tu nhién dugc két hop v& mit ty nhién véi trinh tu ma héa chét sinh

mién dich hodc protein kich thich mién dich.

Céac thuat ngit “phan tir axit nucleic” va “trinh tu axit nucleic” c6 thé dugc st
dung thay thé nhau va bao gém ADN, ARN, hoic cac dan xuét ctia ADN hoic ARN.
Céc thuét ngtr con bao gém cac oligonucleotit va cac trinh ty 16n hon nhu céc plasmit,
nhu cac plasmit kich thich mién dich dugc md ta theo sang ché, va chira ca hai phan tir
axit nucleic ma ma hoéa protein hodc manh ciia nd, va cac phan tir axit nucleic ma chira
cac ving didu hoa, cac intron, hoic ADN hodc ARN khong mi héa khic. Thong
thuong 13, oligonucleotit cé trinh ty axit nucleic tir khoang 1 dén khoang 500 nucleotit,
va thong thuong hon nita la c6 it nhét 13 khoang 5 nucleotit trén chidu dai cta né. Phan
tir axit nucleic c6 thé thu duoc tir ngudn bit k¥, bao gdm cc ngudn dong vat c6 vu, ca,
vi khuin, con tring, virut, thuc vat, tdng hop hoic két hop cac ngudn ndy. Phan tir axit
nucleic c6 thé dwgc tao ra bing céc phuong phap thudng da duge biét dén trong linh
vuc nay nhu ky thuat ADN téi t8 hop (vi du, phan tmg chudi polymeraza (polymerase
chain reaction: PCR), khuéch dai, tach dong) hoic tdng hop hoa hoc. Céc phan tir axit
nucleic bao gdm cac phan tir axit nucleic tw nhién va cac chét dong dang véi ching,
bao gém, nhung khong chi gidi han &, cac bién thé alen tu nhién va céc phan tir axit
nucleic dugc cai bién trong d6 cac nucleotit d& dugc xen vao, cat bo, thay thé, hodc
nghich do theo céach sao cho céc cdi bién nay hdu nhu khong can thiép vao kha ning
cua phan tir axit nucleic dé gay ra dap ing mién dich hitu dung trong cic phwong phap
theo sang ché. Cac chit trong ddng axit nucleic ¢6 thé duoc tao ra bang cach sir dung

mdt s6 phuong phap di biét d6i v6i chuyén gia trong linh vuc ndy (xem, vi du,
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Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Labs

Press, 1989), 4n phim nay dugc dinh kém theo ddy bang céach vién dan.

Céc thuat ngit “chit d4anh diu c6 thé chon loc” va “gen danh d4u c6 thé chon loc”
chi gen ma mé héa san phim ma bao vé sinh vat trong d6 gen nay dugc biéu hién tranh
khéi tac nhan chon loc (vi du, chit khang sinh) hogc tranh khoi tinh trang ma thuong
s& tiéu diét sinh vat hodc rc ché su phat trién ctia nd. Cac gen danh dAu c6 thé chon loc
1a cac gen khang chét khang sinh théng thudng nhét, vi dy, cic gen khdng kanamyxin,
cac gen khang ampixilin, cic gen khang chloramphenicol, cic gen khang tetraxyclin,
v.v.). Do @6, vi du, néu cac té bao E. coli dugc dem thuc hién bién nap dé dua plasmit
m3 héa gen khang kanamyxin vao va sau d6 phat trién trén hodc trong mdi trudng
chira kanamyxin, thi chi cac té bao E. coli ma d3 duoc dua plasmit vao thanh cong va
biéu hién gen khang kanamyxin s& sdng s6t. C4c thuat ngit “chét danh diu c6 thé chon
loc” va “gen danh du c6 thd chon loc” con bao gdm céc gen ma ma hoéa cho céc
enzym c6 lién quan dén sy tdng hop hop chit ma 14 thiét yéu cho su phat trién cia sinh
vat. Khi duoc dua vao trong vi sinh vét di dudng thu dong ma khong thé téng hop hop
chét thiét yéu, cac gen nay cho phép sinh vét phat trién trong moi trudong ma da duge
b sung hop chét thiét yéu. Vi du, cac té bao vi khudn ma 13 dinh dudng thy dong doi
véi axit amin lysin do sy dot bién trong hozc su khong c6 mit cua enzym c6 lién quan
dén quy trinh sinh tdng hop lysin thudng 1a khong thé phat trién dwoc trén mdi trudng
ma chua duge bd sung lysin. Néu vi khudn nay duge dem thuc hién bién nap dé dua
vao plasmit ma hoa enzym c6 lién quan dén quy trinh sinh tng hop lysin thi vi khuin
ma di dua plasmit vao thanh cdng va biéu hién enzym nay s& sdng s6t khi duge phat
trién trén mai trudng ma chua dugc bd sung lysin. Cac thuét ngit “chit danh déu c6 thé
chon loc” va “gen dénh ddu c6 thé chon loc” cdn bao gdm céc gen ma cho phép chon
loc gy doc/giai doc. Vi du, gen ccdB md hoéa protein ma lién két véi ADN gyraza,
enzym thiét yéu cho su phén chia té bao. Khi lién két véi ADN gyraza, san phim gen
ccdB 1am suy yéu su sao chép gen va gy ra su chét té bao. Do d6, vi khuin biéu hién
san phim gen ccdB khong thé séng sét. Gen ccd4 ma héa protein (“chét giai doc”) ma
tac dung nhu la chét trc ché ty nhién cua san phdm gen ccdB. Do do, néu vi khuén c6

gen ccdB trong hé gen ciia chiing duge dem thyc hién bién nap dé dua plasmit ma héa
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san pham gen ccdA vao thi chi cac t€ bao ma dd dua plasmit vao thanh cong va bi€u

hién gen ccdA s€ song sot.

Céc thut ngit “chit danh dau c6 thé sang loc” va “gen dénh dAu c6 thé sang loc”
chi gen ma ma hoa san phim ma cho phép ngudi quan sat phan biét dugc cac té bao
bidu hién gen d4nh ddu c6 thé sang loc va cac t& bao khong biéu hién gen danh diu c6
thé sang loc. Cac hé gen ddnh d4u c6 thé sang loc ciing dugc biét 13 trong linh vyc nay
va bao gbm, vi du, cic gen lacZ va cic gen md héa cac huynh quang nhu protein
huynh quang xanh 14 cdy (GFP-green fluorescent protein), protein huynh quang vang
(YFP-yellow fluorescent protein), protein huynh quang do (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 duoc sir dung & day, thuat ngit "dbi twong" chi sinh vat song c¢6 hé thin kinh
trung wong. Cu thé 13, d6i twong bao gdm, nhung khong chi gi6i han &, ngudi hodc
bénh nhan va cac dong vat bau ban. Cac dong vit bau ban c6 thé bao gdm céc dong vat
¢ vl nubi trong nha, vi dy, chd, meéo, ngua), cac dong vat c6 vi c6 gia tri thuong mai
dang k&, vi dy, cc loai 16ng v, cic 10ai bd, bo sita, bo thit, cic dong vét thé thao), cac
dong vat ¢6 vu c6 gia tri khoa hoc déng ké (vi dy, cac chiing nudi nhét hodc tw do clia
c4c loai gdy nguy hiém), hodc céc dong vat c6 va c6 gid tri khéc. Céc dbi tugng thich
hop con bao gdm: chudt nhét, chudt cdng, chd, méo, cac lodi méng gudc nhu gia stc,
lon, ciru, ngua, va dé, cac loai gdm nhdm nhu tho va tho rimg, cac loai gam nhdm
khac, va loi linh truéng nhu khi, tinh tinh, va khi hinh ngudi. Cac d6i tuong c6 thé 1a
loai bit ky trong s6 céc loai 16ng vii, nudi trong nha hozc hoang di, va c6 thé duoc
nudi nhim muc dich thuong mai dé gy gibng, 14y thit hodc 14y trimg. Cac loai 16ng vii
duoc 14y 1am vi du bao gbm, nhung khong chi giéi han &, ga, ga tay, ngdng, vit, ga 16i,
chim ctt, bd cau, da diéu, chim nhét trong 10ng, chim trong vuon thu va cac loai twong
tu. Céc dbi tugng c6 thé 13 loai bét ky trong s6 cac lodi bd, nuéi trong nha hodc hoang
d3, va c6 thé duogc nudi nhim muyc dich thuong mai d8 gay gibng, 14y thit hodc 1y sita.
Céc loai bd duge 14y 1am vi du bao gdm, nhung khéng chi gidi han ¢, loai linh dwong,
trau, bd T4y Tang, gia stc, bd rimg bizon, va cac loai twong tu. Céc loai gia stc bao
gém, nhung khong chi giéi han ¢, bo sita, bo duc, bé duc, bé cai, bo duc thién, gia suc

14y thit, gia stc 14y sita, va cac loai tuong tu. Cac d6i tugng co thé 13 loai bét ky trong
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sb céc loai thity san, bao gdm, nhung khong chi giéi han &, cac loai c4, loai giap xac,
loai nhuyén thé bit ky sdng trong mdi trudng nude ngot hodc nude min. Theo mot sb
khia canh, cac d6i tuong c6 thé dugc chin do4n bi bénh truyén nhiém, ¢6 thé c6 nguy
co méc bénh truyén nhi®m, hodc c6 thé dang bi bénh truyén nhiém. Céc dbi tuong cb
thé c6 dd tudi bat ky bao gdm thoi ky trong tir cung, thoi ky so sinh, thoi ky thanh
nién, thoi ky trudng thanh, thoi ky trung tudi, hodc thoi ky gia.
Vi du thwe hién sang ché

Céc vi du khong gidi han dudi day duoc @ xuAt d& minh hoa thém sing ché.
Vi du 1: Didu ché plasmit pGCMB75.6.

Ban d6 cua pGCMB75.6 duoc thé hién trén FIG.2. Trong pGCMB75.6, gen
khang kanamyxin cua pMB75.6 (xem FIG.1) da dugc thay thé bang trinh tw khong ma
héa tir E. coli K-12. Pé tao ra plasmit pPGCMB75.6, diém gi6i han cit don Ascl dugc
dua vio pMB75.6 & diém 5° clia gen khéng kanamyxin dé tao ra pMB75.6_Ascl (SEQ
ID NO: 3). b8 dua diém gi6i han Ascl vao, adenin c6 mit trong trinh tu cua
pGCMB?75.6 duoc dot bién thanh guanin, nhd d6 thay dbi trinh tw AGCGCGCC trong
plasmit pGCMB75.6 thanh GGCGCGCC. Cai bién nay duoc thyc hién bang cach s
dung phuong phap trén co s& dot bién gen bang cach nbi trong qua trinh khuéch dai.

DPoan mdi don dugc st dung, doan nay mang diém gi6i han Ascl & phan gifta cta no.

Manh Ascl (GGCGCGCC) / Xhol (CTCGAG) dai 1779 nt (nt: nucleotit) dugc
tbng hop boi cong ty Life Technologies GmbH (Darmstadt, Germany). Manh nay chira
ndm ving bao gdm trinh ty khong mé héa tir E. coli K-12 (cac viung trao dbi 1-5, duoc
viét tit 1a “exc. 1,” “exc. 2,” v.v. trén FIG.2), géc sao chép F1, va gen lacZ da duoc cat
(xem FIG. 2). Trong truong hop ving trao dbi 4, trinh tu E. coli dugc thay dbi bang
tay & mot sb vi tri dé tang luogng GC cua plasmit. Ngoai ra, trong vung trao d6i 2,
nucleotit don dugc thay dbi dé cét bo diém gi6i han Dral, sao cho s& chi c6 mot diém

Dral don trong plasmit.

Nhu duge thé hién trén Fig. 2, pGCMB75.6 chira mot s6 nhan t6 didu hoa (gbc
sao chép F1, doan khéi diu CMV, va gbc sao chép pUC) va diém da tach dong.
pGCMB75.6 ciling chira gen lacZ dugc c4t. Tuy nhién, pGCMB75.6 khong chira cic
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gen d4nh du 6 thé chon loc hodic 6 thé sang loc v& mit chire ning hodc c6 chiéu dai
day du bat ky. pGCMB75.6 c6 do dai 4242 bp va chira 283 dinucleotit CpG.

Mot dong duong tinh, mang diém Ascl méi duoc dua vao (pMB75.6_Ascl) duge
tiéu hity bang Ascl (GGCGCGCC) / Xhol (CTCGAG) dé tao ra manh 2463 chira doan
khoi diu CMV, diém da tach dong, va gbe sao chép pUC (xem FIG. 2). Manh téng
hop AscI (GGCGCGCC) / Xhol (CTCGAG) 1779 nt cling duge ti€u huy bang Ascl /
Xhol.

Ca hai manh (manh vecto 2463 nt va manh xen vao 1779 nt) dugc rira giai bang
gel st dung gel agaroza 1% bing cach st dung kit chiét gel QIAquick cta Qiagen.
Qua trinh nbi dugc thyuc hién bing cach sir dung 600ng ménh 1779 nt va 400ng méanh
vecto pMB75.6_Ascl 2463 nt v6i tdng thé tich 1a 20pl, qua d&m & 16°C. Sau d6 20pl
nay dugc thim tich trong 2 gid d6i véi 20ml H20 trén d4, va sau d6 duge trdn véi Spl
té bao DHSa E. coli kha bién dién tir va 40ul H,O (Invitrogen F-f80lacZAM15 A
(lacZYA-argF) U169 recAl endAl hsdR17 (tk-, mk+) gal- phoA supE44 A- thi-1
gyrA96 relAl; Lot no. 1376481, Part no. 44-0097). Sau khi bién nap va tai sinh 1 gio
trong mdi truong SOC, cac té bao duoc cdy 1én cac dia LB khong chira kanamyxin &

mirc d6 pha lodng 12 10~*. Mirc d9 pha loéng nay cho phép tich cic dong riéng €.

PCR khuén lac duge thuc hién trén cac dong riéng r& bing cach sir dung céac

doan mdi duéi day duoc liét ké trong bang 1.

Bang 1. Poan mdi PCR.

AH-13 nguoc GTGCGCGGAACCCCTATTTG (SEQ ID NO: 5)

AH-22 xudi GCGTACCCGCCGTTCTCATC (SEQ ID NO: 6)

Céac vi tri ctia cac doan mdi AH-13 nguogc va AH-22 xudi dugc thé hién trén FIG.
2. Hdn hop so ché chira polymeraza Taq dwoc sit dung. Cac phan phan mg PCR dugc
nap 18n gel agaroza 1% chita ethidi bromua. Cac dong duong tinh d4 mang plasmit

chinh x4c (pGCMB?75.6) thé hién san phim 606 bp.

Téng s trén 10.000 dong dugc sang loc dé x4c dinh ba dong duong tinh. Ba

dong duong tinh ndy dugc truyén tic thi dén cac dia LB méi va dugc sir dung dé tao

-31-



29576

ra 3 Ngan hang t& bao nghién ciru (RCB-Research Cell Bank; Sys 3733, Sys 3734 va
Sys 3735).

Pdng thoi, mdi trudng duge ciy ba dong ndy va ADN plasmit dugc tao ra. Viéc
xé4c nhan trinh tu diy di cia mdi dong phy trong s6 ba dong phu niy duoc thuc hién

béang céch sir dung cac doan mdi duéi day duoc liét ké trong bang 2.

Bang 2. PCR d xé4c nhan trinh tu.

AH-12 xudi GTCTGACGCTCAGTGGAACG (SEQ ID NO: 7)

AH-13 ngugc | GTGCGCGGAACCCCTATTTG (SEQ ID NO: 5)

AH-15 GTTCCAGTTTGGAACAAGAGTC (SEQ ID NO: 8)

AH-16 GGCAATTAGCCATATTAGTC (SEQ ID NO: 9)

AH-17 GCAGAGCTCGTTTAGTGAACCG (SEQ ID NO: 10)

AH-18 GATCATAATCAGCCATACCAC (SEQIDNO: 11)

AH-19 CGTCTTGAGTCCAACCCGGTAAGACAC (SEQIDNO: 12)
AH-20 CCACAGGTGTCCACTCCCAGGTTC (SEQ ID NO: 13)

AH-21 ngugc | CTAGTCAAGGCACTATACATC (SEQ ID NO: 14)

AH-22 xudi GCGTACCCGCCGTTCTCATC (SEQ ID NO: 6)

AH-23 TCCACAGAATCAGGGGATAACG (SEQ ID NO: 15)

Vi du 2: Tao plasmit pLacZMB75.6.

DPé tao ra plasmit pLacZMB75.6 (FIG. 3; SEQ ID NO: 4), manh Xhol
(CTCGAG) / Dral (TTTAAA) 1307 nt dugc tbng hop boi cong ty Life Technologies
GmbH (Darmstadt, Germany). Manh 1307 nt nay chira mot phin cua gen lacZ (265
nt). Do do, khi duoc nbi vao pGCMB75.6, méanh nay kéo dai gen LacZ dugc c4t ndm
ngugc dong véi diém giéi han Xhol va cho phép gen LacZ dugc biéu hién (so sanh
FIG. 2 va FIG. 3). Ngodi ra, 91 nt ctia diém da tach dong duoc trao ddi voi trinh ty
khong ma hoa E. coli, dé loai tinh twong ddng vé trinh tw véi ving gen LacZ méi duge
dua vao va tranh su tai t6 hop. Ngoai ra, ving 5> cta doan khai diu CMV duoc cét bd
(265 nt) dé tao ra plasmit c6 kich thudc gibng nhu plasmit pPGCMB75.6.
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pGCMB?75.6 va méanh dugc téng hop 1311 nt déu duoc tiéu huy bsi Xhol va
Dral. Ca hai manh déu dugc rira giai gel bang gel agaroza 1% bang céch st dung kit
chiét gel QIAquick cua Qiagen.

Qué trinh ndi duoc thuc hién bang cach sir dung 240ng manh 1311 nt va 240 ng
ménh vecto véi tdng thé tich 1a 20pl, qua dém & 16°C. 3ul ndy duge trdn véi 10pl té
bao DH50, E. coli kha bién dién t (Invitrogen F-f80lacZAM15 A (lacZYA-argF)
U169 recAl endAl hsdR17 (rk-, mk+) gal- phoA supE44 A- thi-1 gyrA96 relAl; Lot
no. 1376481, Part no. 44-0097) va 40ul dung dich Glyxerin 10%. Sau khi bién nap va
tai sinh 1 gi¢ trong mdi truong SOC, cac té bao dugc cdy 1én céc dia LB X-Gal/IPTG
khong chira kanamyxin & mitc d9 pha lodng 1a 102 va 10~ Mitc d¢ pha loang nay cho

phép tach cac dong riéng r€.

Viéc dinh dang céc khudn lac vé6i plasmit duge thuc hién bing céch chon loc
xanh da trdi/tring va PCR khuén lac duge thuc hién @ xac nhan bang cach st dung

cac doan mdi dudi ddy dugc liét ké trong bang 3.

Bang 3. C4c doan mdi PCR d& xac nhan khuén lac.

AH-15 GTTCCAGTTTGGAACAAGAGTC (SEQID NO: 8)

AH-39 GCTCACTCATTAGGCACCCCAGG (SEQID NO: 16)

Céc vi tri ctia cac doan mdi AH-15 va AH-39 dugc thé hién trén FIG. 3. Hon hop
so ché chira polymeraza Taq duge sit dung. Cac phin phan tmg PCR dugc nap 1én gel
agaroza 1% chira ethidi bromua. Cac dong duong tinh dd mang plasmit chinh xac
(pLacZMB75.6) thé hién san pham 777 bp.

Bén dong duong tinh nay duge dinh dang va truyén tic thi dén cac dia LB méi
va duge sir dung dé tao ra cdc Ngan hang té bao nghién ciru (RCB; Sys 3736; Sys
3737, Sys 3738 va Sys 3739).

Pdng thoi, mdi trudong dugc ciy bbn dong nay va ADN plasmit duoc tao ra. Viéc
xé4c nhan trinh tu ddy da cla mdi trong s6 bdn dong phu dugc thuc hién bing cach st
dung céc doan mdi giéng nhu d6i v6i pGCMB75.6 nhung thay vi sir dung doan mdi
AH-16 (SEQ ID NO: 10), doan mdi AH-24 dugce st dung (xem bang 4).
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Béng 4. Poan mdi PCR dbi véi AH-24

AH-24 CGCGTAATACGACTCACTATAG (SEQID NO. 17)

Vi du 3: Ché phim diéu hoa mién dich

Chét didu hoa mién dich 13 ché phim chua lipit c6 tinh cation va trinh ty ADN
khong méi hoa duge md ta theo sang ché. Céc thanh phn lipit didu hoa mién dich tbng
hop [1-[2-[9-(Z)-octadecenoyloxy]]-2-[8](Z)-heptadecenyl]-3-[hydroxyetyl]
imidazolini clorua (DOTIM) va cholesterol trung tinh téng hop dugc phdi ché dé tao
ra c4c liposom c6 dudng kinh khoang 200nm (xem, US 6,693,086). Thanh phin ADN
13 pPGCMB75.6 hodc pLacZMB75.6. Do ¢6 dién tich &m, ADN plasmit két hop vdi cac
liposom ¢6 dién tich dwong (c6 tinh cation) (xem, US 6,693,086).

Vi du 4: Str dung ché phdm didu bién min dich cho miu dong vat c6 va dé gia ting

kha ning séng sét trong qua trinh thir véi virut.

Hiéu qua cuia céc ché phim diéu hoa mién dich dugc md ta theo sing ché duoc
danh gia & mAu dong vat c6 vl dugce thir voi tic nhan gy bénh. Chudt duge ding ché
phim didu hoa midn dich, chira ADN pGCMB75.6 va céc liposom c6 tinh cation, bing
céch tiém trong phtic mac. Ché phim diéu hoa mién dich duge ding véi ndng do
0,01ug, 0,02ug, 0,04pg, va 1,00pg. Cac con chudt d6i ching duge ding dung dich
NaCl 0,9% bang céach tiém trong phic mac. Hai muoi bbn gio sau khi ding ché phim
didu hoa mién dich, tit ca cac con chudt duge thir bang cach tiém virut vao qua phc
mac (0,2ml 10** KIDso/ml). Virut thir 13 Pseudorabies (PR). Mirc d§ kha nang sdng s6t
duoc thé hién trén FIG. 4. Cc con chudt nhan ché phdm diéu hoa mién dich dwgc md
ta theo sang ché ¢6 kha ning séng sét phu thude liéu cao hon so v6i cac con chudt dbi

chung.

Vi du 5: Viéc ding ché phdm diéu hoa mién dich cho loai 16ng vii 1am ting kha ning

nd trimg va kha nang sdng s6t trong qud trinh thir v&i tic nhén gdy bénh.

Hiéu luc cta cac ché phidm diéu hoa mién dich dugc mo ta theo sang ché duogc
danh gia trén mo hinh loai 16ng vii dugc thir v6i tac nhin gy bénh bang cach phun
vao ngay E19 (ngdy phoi thai 19). Cic qua tring ga dugc dung ché phdm diéu hoa
mién dich, chita ADN pGCMB75.6 va céc liposom c¢6 tinh cation, bang cach dung
trong trimg vao ngay E18 (ngay phoi thai 18). Cac qua trimg dbi chimg nhan chit pha
lodng d6i chimg gia dugc (D5W) (trong trimg). C4 hai canh truong BHI (dang phun)

-34-



29576

dugc st dung lam chét thir gia (T1). Chi tiét vé& cac nhom diéu tri thir nghiém dugce thé
hién trén bang 5 dudi day.

Bang 5. M6 ta viéc di€u tri bang ché phim diéu hoa mién dich trén loai 16ng vil.

Nhém Sé luong Viéc dung trong Thuc")cq S6 S6 lwong S6
xirly | trimg & moi | tring (ngay E18) | phunthe | luwong khay luong
thir nghiém hiénsu | phong? | nd/khay | cho
vao ngay thir (ngdy con’® quay*
E18! E19)
T1 896 Dung dich pha| Canh 56 7/14 14
lodng d6i chimg | truong
gia dugc (D5W) | BHI (gid)
T2 896 Dung dich pha| APEC’ 56 7/14 14
lodng do6i chung
gia dugc (D5W)
T3 896 1,0 mecg JV-| APECS 56 7/14 14
77/qua trimg
T4 896 0,1 mcg JV-| APEC 56 7/14 14
77/qué trimg
T5 896 1,0 mcg Lot| APEC’ 56 7/14 14
X5872/qua trimg
T6 896 0,1 mecg Lot| APEC 56 7/14 14
X5972/qua tring
T7 896 1,0 mcg Lot| APEC’ 56 7/14 14
X5928/qua trimg
T8 896 0,1 mcg Lot| APEC’ 56 7/14 14
X5928/qua trimg

I Ngay thtr 18 cia qué trinh 4p trimg; 2 16 qué trémg trén mdi phong; * 64 qua
trimg trén mdi khay con (dwgc phan chia thanh hai nhém trén mdi khay); * S6 con ga
con né ra tir mdi phin ctia khay dugc chuyén dén mot chd quay; 5 Escherichia coli gay

bénh cho loai 16ng vii (APEC-Avian pathogenic Escherichia coli).

Thanh phan ADN clia ché phim diéu hoa mién dich duogc chita trong mot trong
sb ba dong duogc phan lap cia ADN pGCMB75.6 (tirc 12 Jv77, X5872, hodc X5928).
Nhu c6 thé thiy dugc tir két qua duogc tong két trong bang 6 dudi day, ty 1& no trung
binh va ca ty 1& sdng sét trung binh d&u duoc cai thién dbi véi trimg dugc dung ché
phim diéu hoa mién dich dugc mo ta theo sang ché so véi trimg chi nhén su didu tri

dbi chimg.
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Bang 6. Ty 16 né va ty 18 sdng sét & loai 16ng viL.*

Nhémxuly | N Tyletd |Tyléty | Tyletr | Tyléta | Tyléta Ty 1€
vong & qua | vong& | vong vong vong nodi tr
trinh ap qua | sauquéd | sauqua chung (t/b) | vong
(t/b) trinh p | trinh ap | trinh ap chung
**) (t/b) **) **)
01-Pbi 14 12,5% 0,7% 13,2%
ching khong
thir
02-Déi 14 | 22,5% 27,8% 43,5%
ching thu
(Thr)
03-Jv77: 14 20,2% -2,3% | 26,5% | -1,3% 40,6% -2,9%
1,0pg Thur
04-Jv77:0,1 | 14 20,8% -1,7% | 224% | -5,4% 38,6% -4,9%
ug Thir ' (p=0,0368)
05-X5872: | 14 17,6% -4,9% | 22,1% | -5,7% 36,3% -7,2%
1,0pg Thir (p=0,0110) (p=0,0023)
06-X5872: | 14 23,0% 0,5% | 24,6% | -3,2% 42,0% -1,5%
0,1 pg Thtx
07-X5928: | 14 15,5% -7,0% | 22,3% | -5,5% 33,9% -9,6%
1,0pg Thir (p=0,0003) (p<0,0001)
08-X5928: | 14 21,2% -1,3% | 27,7% | -0,1% 43,0% -0,5%
0,1 ug Thu

*T4t ca céc thir nghiém hiéu luc déu dat (so sanh giita hai nhém d6i chung). Khac biét dang
ké so v6i nhém dbi chiing thir.
** khac so v6i nhém dbi chiing-thir
t/b: trung binh

Trong séng ché ndy, cum tir chtra danh tir va c4c tir "néu trén", "dd néu" dugc du
tinh 13 gdm mot hodc nhiéu danh tir twong tmg. Céc thuat ngit "chira", "bao gbm" va
"cd" duge du tinh 1a c6 nghia bao gbm va c6 nghia 1a c6 thé c6 cac yéu t6 bd sung
ngoai cac yéu td da liét ke.

Dua vao phin mé ta trén day, ngudi ta s& thdy ring mot sb d6i twong theo sang

ché dat duoc va cac két qua c6 loi khac cling dat dugc.

Céc thay dbi khac c6 thé dugc thuc hién trong san phém, céc ché phdm va céc

phuong phép néu trén ma khong vuot qua pham vi cua sang ché, du tinh ring tit ca
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cac van dé chura trong phan mo ta néu trén va trong céc hinh vé& di kém s& duge hicu la

chi nhdm minh hoa va khdng ¢6 nghia 1am giéi han pham vi cua sang che€.
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YEU CAUBAO HQ

1. Phan tir axit nucleic kich thich midn dich bao gdbm mirc d6 twong ddng trinh tu it
nhit 89% so v&i trinh tu néu trong SEQ ID NO: 1 va it nhét 200 CpG dinucleotit,
trong d6 phén tir axit nucleic kich thich mién dich nay khong chura chi thi c6 thé chon
loc hodc c6 thé sang loc dugc bat ky c6 chiu dai diy du bat ky, va trong d6 phan tu
axit nucleic kich thich mién dich nay khong ma héa chét sinh mién dich.
2. Phan tir axit nucleic kich thich mién dich theo diém 1, trong d6 phan tir axit nucleic
nay c¢6 mic do tuong ddng trinh tyr it nhat 91% so véi trinh ty néu trong SEQ ID NO: 1.
3. Phén tir axit nucleic kich thich mién dich theo diém 1, trong d6 phén tir axit nucleic
nay bao gdbm SEQ ID NO: 1.
4. Ché pham kich thich mién dich chira:

a. phan tir axit nucleic c6 mirc do twong déng trinh tu it nhit 89% so véi trinh tu

SEQ ID NO: 1 va it nhét 200 CpG dinucleotit; va

b. ta dugc din phan phét liposom ¢4 tinh cation.
5. Ché phim kich thich min dich theo diém 4, trong d6 phén tir axit nucleic c6 muc
do twong ddng trinh ty it nhét 91% so v&i trinh tw néu trong SEQ ID NO: 1.
6. Ché pham kich thich mién dich theo diém 4, trong d6 phan ti axit nucleic bao gbm
SEQID NO: 1.
7. Ché phém kich thich mién dich theo diém 4, trong d6 ta duoc dan phan phat
liposom chira céc cdp lipit duoc chon tir nhém bao gbdm N-[1-(2,3-dioleyloxy)propyl]-
N,N,N-trimetylamoni clorua (DOTMA) va cholesterol; N-[1-(2,3-dioleoyloxy)propyl]-
N,N,N-trimetyl amoni clorua (DOTAP) va cholesterol; 1-[2-(oleoyloxy)etyl]-2-oleyl-
3-(2-hydroxyetyl)imidazolini clorua (DOTIM) va cholesterol; va dimetyldioctadexyl-
amoni bromua (DDAB) va cholesterol.
8. Phan tir axit nucleic theo diém 1, trong d6 phan tir nay co it nhét 260 CpG
dinucleotit.
9. Phan tir axit nucleic theo diém 1, trong d6 phan tor nay cé it nhét 280 CpG

dinucleotit.

10. Phan tir axit nucleic theo diém 1, trong d6 phan tir nay c6 283 CpG dinucleotit.
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DANH MUC TRINH TU

MIEN DICH CHUA PHAN TU NAY

<130>
<160> 17
<170>
<210> 1
<211>

<212>
<213>

ADN
<220>
<223>

<400> 1
tgaccgccca

ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
cgattaagct
caggtttaag
tgataggcac
tcccaggttc
gggggatcca
ttaataacta

aggaatattt

ga

4242

BAYR 6436.PRO

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

gatgtatagt

PatentIn version 3.5

Trinh ty nhén tao

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

gccttgacta

tcaataatga
gtggagtatt
ccgcccececta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
atctgataac
actgggcagg
ttgtcgagac
cactttgcct
cgcaagcttg
accgeggtgg

ttagcttttt

gagatcataa

Trinh tu nucleotit clha plasmit pGCMB75.6

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

tcagccatac

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

cacatttgta

PHAN TU AXIT NUCLEIC KfcH THfcH MIEN DICH VA CHE PHAM KicH THICH

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
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ggttttac ttgctttaaa aaacctccca cacctccccce tgaacctgaa acataaaatg

aatgcaattg
agcatcacaa
aaactcatca
agtcgtatta
gagaggcggt
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttccccect
cctgtcecgcece
tctcagttcg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgcgcet
caaacaaacc
aaaaaaagga
cgaaaactca
caagagacag
ctctgtgtgg
agtaaattaa
gatatcatca
ctcattggcg
accgaggtaa
cccggctcgg
ctgcctctge
taggctccgg

cgggtagcga

ttgttgttaa
atttcacaaa
atgtatctta
atttcgataa
ttgcgtattg
ctgcggcgag
gataacgcag
gccgegttge
cgctcaagtc
ggaagctccc
tttctcecett
gtgtaggtcg
tgcgccttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
gatgaggatc
attaaaaaaa
aattttattg
gggcagaccg
ttgcccgcac
cagcccaatc
gtatgaagcc
tgaagcctgce
atcgcgaccc

tccggceatte

cttgtttatt
taaagcattt
tcatgtctgg
gccaggttaa
ggcgctcttce
cggtatcagc
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgegcetc
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gtttcgcagce
gagtgtctga
acttaggtca
gttacatccc
ctgacagtgc
tatccatgat
attaaggagc
ctgtcactcc
cggacgggce

agcattgact

gcagcttata
ttttcactgc
atcatcagat
cctgcattaa
cgcttccteg
tcactcaaag
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgttecg
ggcgctttct
gctgggctgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttgce
cttttctacg
gggcgegect
ttttcattct
tagcagcttc
ctaaggcgcc
cctaacaagc
gacgttgggc
ctcggccagg
cgacccagcg
ctgcgcggcg
ctgggcccag

gcgcacggat
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atggttacaa
attctagttg
ctgccggtct
tgaatcggcc
ctcactgact
gcggtaatac
ggccagcaaa
cgcccecectg
ggactataaa
accctgceccgce
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aggcttttgce
gactgcaacg
tgaactggtt
ttgcgctgag
tgtataaaga
tgcgtccgte
ccgggtcgge
cgaccgggcg
tacccgecegt
gagcggccta

ccagtccttg

ataaagcaat
tggtttgtcc
ccctatagtg
aacgcgceggg
cgctgcgcectce
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
cccecegttea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
aaagatcgat
ggcaataagt
acctgccgtg
gttgcgtcgt
gaaatactat
gaccaacggt
cgttatgcag
gccggtcacg
tctcatcgag
tgacaaatgc

caggagcctt

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



atgccgaccg
attgccggtce
tatacgctac
ggcgggcgat
aaatgaccga
tctatgaaag
gcggggatct
tttgaatgta
ccacctaaat
gctcattttt
ccgagatagg
actccaacgt
caccctaatc
ggagcccccg
agaaagcgaa
ccaccacacc
tgcgcaactg
aagggggatg
gttgtaaaac
ccgggccccce
gtcattggtt
tatcataata
ttattgacta
gagttccgcg
<210> 2

<211>

<212>
<213>

ADN

<220>
<223>

<400> 2

4242

tagcaaaaaa
gcgatgacgg
gaggtacttg
atcaacgcag
ccaagcgacg
gttgggcttc
catgctggag
tttagaaaaa
tgtaagcgtt
taaccaatag
gttgagtgtt
caaagggcga
aagttttttg
atttagagct
aggagcgggce
cgccgcgett
ttgggaaggg
tgctgcaagg
gacggccagt
cctcgagcag
atatagcata
tgtacattta
gttattaata

ttacataact

29576

tgagcccgag
tcctgtgtaa
ataacttctg
tgtcagaaat
cccaacctgce
ggaatcgttt
ttcttcgece
taaacaaata
aatattttgt
gccgaaatcg
gttccagttt
aaaaccgtct
gggtcgaggt
tgacggggaa
gctagggcgce
aatgcgccgce
cgatcggtgce
cgattaagtt
gagcgcgcegt
gatctataca
aatcaatatt
tattggctca
gtaatcaatt

tacggtaaat

Trinh ty nhén tao

ccgatcgcga
gcgttatcgt
cgtagcatac
ccgaaacagt
catcacgaga
tccgggacgce
accctaggcg
ggggttccge
taaaattcgce
gcaaaatccc
ggaacaagag
atcagggcga
gccgtaaagce
agccggcgaa
tggcaagtgt
tacagggcgc
gggcctcttce
gggtaacgcc
aatacgactc
ttgaatcaat
ggctattggc
tgtccaatat
acggggtcat

ggcccgectg
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gttgtgatcc
taccaattgt
atgaggtttt
ctgcgggact
tttcgattcc
cggctggatg
cgctcatgag
gcacatttcc
gttaaatttt
ttataaatca
tccactatta
tggcccacta
actaaatcgg
cgtggcgaga
agcggtcacg
gtcccattcg
gctattacgc
agggttttcce
actatagggc
attggcaatt
cattgcatac
gaccgccatg
tagttcatag

gc

Trinh tu nucleotit cta plasmit pMB75.6

ggtccecgecg
ttaagaagta
gtataaaaat
ctggggttcg
accgccgcect
atcctccage
cggatacata
ccgaaaagtg
tgttaaatca
aaagaataga
aagaacgtgg
cgtgaaccat
aaccctaaag
aaggaaggga
ctgcgcgtaa
ccattcaggc
cagctggcga
cagtcacgac

gaattgggta

agccatatta

gttgtatcta
ttgacattga

cccatatatg

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4242



ctaaattgta
attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
cccccgattt
agcgaaagga
cacacccgcce
caactgttgg
gggatgtgct
taaaacgacg
gcccccccte
ttggttatat
ataatatgta
tgactagtta
tccgegttac
cattgacgtc
gtcaatgggt
tgccaagtcc
agtacatgac
ttaccatggt
ggggatttcc
aacgggactt
gtgtacggtg
gacgccatcc
cgaagccgat
cgtgaggcac
aactgggctt
ctgacatcca

taagcagccg

agcgttaata
caataggccg
agtgttgttc
gggcgaaaaa
tttttggggt
agagcttgac
gcgggcgceta
gcgcttaatg
gaagggcgat
gcaaggcgat
gccagtgagc
gagcaggatc
agcataaatc
catttatatt
ttaatagtaa
ataacttacg
aataatgacg
ggagtattta
gccccecctatt
cttacgggac
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
acgctgtttt
ctgataacgg
tgggcaggta
gtcgagacag
ctttgccttt

caagcttgat

29576

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaagcc
gggcgetgge
cgccgctaca
cggtgcgggce
taagttgggt
gcgcgtaata
tatacattga
aatattggct
ggctcatgtc
tcaattacgg
gtaaatggcc
tatgttccca
cggtaaactg
gacgtcaatg
tttcctactt
tggcagtaca
cccattgacg
cgtaacaact
ataagcagag
gacctccata
taccgataag
agtatcaagg
agaagactct
ctctccacag

atcgaattcc

attcgcgtta
aatcccttat
caagagtcca
gggcgatggc
taaagcacta
ggcgaacgtg
aagtgtagcg
gggcgcgtee
ctcttcgcecta
aacgccaggg
cgactcacta
atcaatattg
attggccatt
caatatgacc
ggtcattagt
cgcctggcetg
tagtaacgcc
cccacttggce
acggtaaatg
ggcagtacat
tcaatgggcg
tcaatgggag
ccgccccatt
ctcgtttagt
gaagacaccg
ctggcggceceg
ttacaagaca
tgcgtttctyg
gtgtccactc

tgcagcccgg

-47-

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagyg
gtcacgctgc
cattcgccat
ttacgccagce
ttttcccagt
tagggcgaat
gcaattagcc
gcatacgttg
gccatgttga
tcatagccca
accgcccaac
aatagggact
agtacatcaa
gcccgectgg
ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgtcag
ggaccgatcc
attaagctac
ggtttaagga
ataggcacct
ccaggttcaa

gggatccact

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
tcaggctgcg
tggcgaaagg
cacgacgttg
tgggtaccgg
atattagtca
tatctatatc
cattgattat
tatatggagt
gacccccgcece
ttccattgac
gtgtatcata
cattatgccc
gtcatcgcta
tttgactcac
caccaaaatc
ggcggtagge
atcgcctgga
agcctcccecct
agaagttggt
gaccaataga
attggtctta
ttacagctct

agttctagag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



cggccgccac
gtgtaccttt
cttgactaga
acctcccaca
tgtttattgc
aagcattttt
atgtctggat
caggttaacc
cgctcttceg
gtatcagctc
aagaacatgt
gcgtttttcee
aggtggcgaa
gtgcgctctce
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
ttcgcatgat
tattcggcta
tgtcagcgca
aactgcaaga
ctgtgctcga

ggcaggatct

cgcggtggag
agctttttaa
gatcataatc
cctcccecectg
agcttataat
ttcactgcat
catcagatct
tgcattaatg
cttccteget
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gcgcgcectag
tgaacaagat
tgactgggca
ggggcgceecg
cgaggcagcg
cgttgtcact

cctgtcatct

29576

ctcgaattat
tttgtaaagg
agccatacca
aacctgaaac
ggttacaaat
tctagttgtg
gccggtctcece
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
cccccecectgac
actataaaga
cctgccgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct
gcttttgcaa
ggattgcacg
caacagacaa
gttctttttg
cggctatcgt
gaagcgggaa

caccttgctc

cagatcgatt
ggttaataag
catttgtaga
ataaaatgaa
aaagcaatag
gtttgtccaa
ctatagtgag
cgcgcgggga
ctgcgctcgg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcage
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
agatcgatca
caggttctcc
tcggctgcetce
tcaagaccga
ggctggccac

gggactggct

ctgccgagaa

-48-

aataactatg
gaatatttga
ggttttactt
tgcaattgtt
catcacaaat
actcatcaat
tcgtattaat
gaggcggttt
tcgttcggcet
aatcagggga
gtaaaaaggc
aaaatcgacg
ttccecectgg
tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgcetcet
aacaaaccac
aaaaaggatc
aaaactcacg
agagacagga
ggcecgettgg
tgatgccgcce
cctgtcecggt
gacgggcgtt
gctattgggc

agtatccatc

ctcaaaaatt
tgtatagtgc
gctttaaaaa
gttgttaact
ttcacaaata
gtatcttatc
ttcgataagc
gcgtattggg
gcggcgageyg
taacgcagga
cgcgttgetg
ctcaagtcag
aagctccctc
tctcectteg
gtaggtcgtt
cgccttatcce
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagc
tcaagaagat
ttaagggatt
tgaggatcgt
gtggagaggc
gtgttccggce
gccctgaatg
ccttgcgcag
gaagtgccgg

atggctgatg

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540



caatgcggcg
atcgcatcga
acgaagagca
ccgacggcga
aaaatggccg
aggacatagc
gcttecctegt
ttcttgacga
caacctgcca
aatcgttttc
cttcgcccac
aacaaatagg
<210> 3

<211>

<212>
<213>

ADN
<220>
<223>

<400> 3
tgaccgccca

ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
cgattaagct
caggtttaag

tgataggcac

4242

gctgcatacg
gcgagcacgt
tcaggggctc
ggatctcgtc
cttttctgga
gttggctacc
gctttacggt
gttcttctga
tcacgagatt
cgggacgccg
cctaggcgcg

ggttccgcgce

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

ctattggtct

29576

cttgatccgg
actcggatgg
gcgccagcecg
gtgacccatg
ttcatcgact
cgtgatattg
atcgccgcete
gcgggactct
tcgattccac
gctggatgat
ctcatgagcg

acatttcccc

Trinh tu nhén tao

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

tactgacatc

ctacctgccc
aagccggtct
aactgttcgc
gcgatgcctg
gtggccggcet
ctgaagagct
ccgattcgca
ggggttcgaa
cgccgcectte
cctccagcecge
gatacatatt

gaaaagtgcc

Trinh tu nucleotit cua plasmit pMB75.

tcaataatga
gtggagtatt
ccgcccccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
atctgataac
actgggcagg
ttgtcgagac

cactttgcct

-49-

attcgaccac
tgtcgatcag
caggctcaag
cttgccgaat
gggtgtggcg
tggcggcgaa
gcgcatcgcc
atgaccgacc
tatgaaaggt
ggggatctca
tgaatgtatt

ac

6_AscI

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

ttctctccac

caagcgaaac
gatgatctgg
gcgagcatgce
atcatggtgg
gaccgctatc
tgggctgacc
ttctatcgcece
aagcgacgcc
tgggcttcgg
tgctggagtt

tagaaaaata

catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctccgccecca
agctcgttta
tagaagacac
agctggcggce
ggttacaaga
cttgcgtttc

aggtgtccac

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4242

60

120

180

240

300

360

420

480

540

600

660

720

780



tcccaggtte
gggggatcca
ttaataacta
aggaatattt
gaggttttac
aatgcaattg
agcatcacaa
aaactcatca
agtcgtatta
gagaggcggt
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttccceccet
cctgtccgcec
tctcagttcg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgcgcet
caaacaaacc
aaaaaaagga
cgaaaactca
caagagacag
ccggccgcett
tctgatgccg
gacctgtccg

acgacgggcg

aattacagct
ctagttctag
tgctcaaaaa
gatgtatagt
ttgctttaaa
ttgttgttaa
atttcacaaa
atgtatctta
atttcgataa
ttgcgtattg
ctgcggcgag
gataacgcag
gccgegttge
cgctcaagtc
ggaagctccc
tttctcectt
gtgtaggtcg
tgcgecttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
gatgaggatc
gggtggagag
ccgtgttccg
gtgccctgaa

ttcecttgege

29576

cttaagcagc
agcggccgcec
ttgtgtacct
gccttgacta
aaacctccca
cttgtttatt
taaagcattt
tcatgtctgg
gccaggttaa
ggcgctcttce
cggtatcagc
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgcgcetce
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gtttcgcatg
gctattcgge
gctgtcagcg
tgaactgcaa

agctgtgctce

cgcaagcttg
accgcggtgg
ttagcttttt
gagatcataa
cacctccccce
gcagcttata
ttttcactgce
atcatcagat
cctgcattaa
cgcttccteg
tcactcaaag
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgttecg
ggcgctttcet
gctgggctgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttgce
cttttctacg
gggcgcgecet
attgaacaag
tatgactggg
caggggcgcec
gacgaggcag

gacgttgtca

-50-

atatcgaatt
agctcgaatt
aatttgtaaa
tcagccatac
tgaacctgaa
atggttacaa
attctagttg
ctgccggtcect
tgaatcggcc
ctcactgact
gcggtaatac
ggccagcaaa
cgccccecectg
ggactataaa
accctgeccge
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aggcttttge
atggattgca
cacaacagac
cggttctttt
cgcggctatc

ctgaagcggg

cctgcagccc
atcagatcga
ggggttaata
cacatttgta
acataaaatg
ataaagcaat
tggtttgtcc
ccctatagtg
aacgcgceggyg
cgctgcgcete
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
cccecegttcea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
aaagatcgat
cgcaggttct
aatcggctgc
tgtcaagacc
gtggctggcee

aagggactgg

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



ctgctattgg
aaagtatcca
ccattcgacc
cttgtcgatc
gccaggctca
tgcttgccga
ctgggtgtgg
cttggcggcg
cagcgcatcg
aaatgaccga
tctatgaaag
gcggggatct
tttgaatgta
ccacctaaat
gctcattttt
ccgagatagg
actccaacgt
caccctaatc
ggagcccccg
agaaagcgaa
ccaccacacc
tgcgcaactg
aagggggatg
gttgtaaaac
ccgggccccee
gtcattggtt
tatcataata
ttattgacta

gagttccgcg

gcgaagtgcc
tcatggctga
accaagcgaa
aggatgatct
aggcgagcat
atatcatggt
cggaccgcta
aatgggctga
ccttctateg
ccaagcgacg
gttgggcttc
catgctggag
tttagaaaaa
tgtaagcgtt
taaccaatag
gttgagtgtt
caaagggcga
aagttttttg
atttagagct
aggagcgggc
cgccgegcett
ttgggaaggg
tgctgcaagg
gacggccagt
cctcgagcag
atatagcata
tgtacattta
gttattaata

ttacataact

29576

ggggcaggat
tgcaatgcgg
acatcgcatc
ggacgaagag
gcccgacggce
ggaaaatggc
tcaggacata
ccgcttecte
ccttcttgac
cccaacctgce
ggaatcgttt
ttcttecgecee
taaacaaata
aatattttgt
gccgaaatcg
gttccagttt
aaaaccgtct
gggtcgaggt
tgacggggaa
gctagggcge
aatgcgccgce
cgatcggtgce
cgattaagtt
gagcgcgcgt
gatctataca
aatcaatatt
tattggctca
gtaatcaatt

tacggtaaat

ctcectgtcecat
cggctgcata
gagcgagcac
catcaggggc
gaggatctcg
cgcttttcetg
gcgttggcta
gtgctttacg
gagttcttct
catcacgaga
tccgggacgce
accctaggcg
ggggttccge
taaaattcgc
gcaaaatccc
ggaacaagag
atcagggcga
gccgtaaagce
agccggcgaa
tggcaagtgt
tacagggcgc
gggcctctte
gggtaacgcc
aatacgactc
ttgaatcaat
ggctattggc
tgtccaatat
acggggtcat

ggcccgectg

-51-

ctcaccttgc
cgcttgatcc
gtactcggat
tcgcgccagce
tcgtgaccca
gattcatcga
cccgtgatat
gtatcgccge
gagcgggact
tttcgattcce
cggctggatg
cgctcatgag
gcacatttcc
gttaaatttt
ttataaatca
tccactatta
tggcccacta
actaaatcgg
cgtggcgaga
agcggtcacg
gtcccattcg
gctattacgc
agggttttcce
actatagggc
attggcaatt
cattgcatac
gaccgccatg
tagttcatag

gc

tcctgeccgag
ggctacctgc
ggaagccggt
cgaactgttc
tggcgatgcec
ctgtggccgg
tgctgaagag
tcccgattceg
ctggggttcg
accgccgcect
atcctccagce
cggatacata
ccgaaaagtg
tgttaaatca
aaagaataga
aagaacgtgg
cgtgaaccat
aaccctaaag
aaggaaggga
ctgcgcgtaa
ccattcaggc
cagctggcga
cagtcacgac
gaattgggta
agccatatta
gttgtatcta
ttgacattga

cccatatatg

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
4140
4200

4242



<210> 4
<211>
<212>
<213>

ADN
<220>
<223>

<400> 4
tgaccgccca

ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
cgattaagct
caggtttaag
tgataggcac
tcccaggttc
tcgaatgaat
taattaacta
aggaatattt
gaggttttac
aatgcaattg
agcatcacaa
aaactcatca
agtcgtatta
gagaggcggt
ggtcgttcgg

agaatcaggg

4242

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

gataacgcag

29576

Trinh tu nhén tao

cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
ctcgaagccg
gtcgtgaggc
gaaactgggc
tactgacatc
cttaagcagc
tttcectgaa
ttgtgtacct
gccttgacta
aaacctccca
cttgtttatt
taaagcattt
tcatgtctgg
gccaggttaa
ggcgctcttce
cggtatcagc

gaaagaacat

tcaataatga
gtggagtatt
ccgccccecta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
atctgataac
actgggcagg
ttgtcgagac
cactttgcect
cgccaaaaca
taactgtagt
ttagcttttt
gagatcataa
cacctccceccecce
gcagcttata
ttttcactgc
atcatcagat
cctgcattaa
cgcttcctcg
tcactcaaag

gtgagcaaaa

-52-

Trinh tu nucleotit cua plasmit pLacZMB75.6

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

ggccagcaaa

catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctccgceccecca
agctcgttta
tagaagacac
agctggcggc
ggttacaaga
cttgcgtttc
aggtgtccac
aaaatcatca
cgcggcataa
ggggttaata
cacatttgta
acataaaatg
ataaagcaat
tggtttgtcc
ccctatagtg
aacgcgcggg
cgctgcgcete
ggttatccac

aggccaggaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



ccgtaaaaag
caaaaatcga
gtttcccect
cctgtccgece
tctcagttcg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgcgcet
caaacaaacc
aaaaaaagga
cgaaaactca
caagagacag
ctctgtagtgg
agtaaattaa
gatatcatca
ctcattggcg
accgaggtaa
cccggcectcgg
ctgcctectge
taggctccgg
cgggtagcga
atgccgaccg
attgcecggtce
tatacgctac
ggcgggcgat
aaatgaccga
tctatgaaag

gcggggatct

tttgaatgta

gccgcegttge
cgctcaagtc
ggaagctccc
tttctcecctt
gtgtaggtcg
tgcgccttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
gatgaggatc
attaaaaaaa
aattttattg
gggcagaccyg
ttgcccgceac
cagcccaatc
gtatgaagcc
tgaagcctgce
atcgcgaccc
tcecggceattce
tagcaaaaaa
gcgatgacgg
gaggtacttg
atcaacgcag
ccaagcgacg
gttgggcttc
catgctggag

tttagaaaaa

29576

tggcgttttt
agaggtggcg
tcgtgcgcete
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gtttcgcagc
gagtgtctga
acttaggtca
gttacatccc
ctgacagtgc
tatccatgat
attaaggagc
ctgtcactcc
cggacgggcece
agcattgact
tgagcccgag
tcctgtgtaa
ataacttctg
tgtcagaaat
cccaacctgce
ggaatcgttt
ttcttecgecce

taaacaaata

ccataggctc
aaacccgaca
tcctgttceceg
ggcgctttct
gctgggctgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttge
cttttctacg
gggcgegecet
ttttcattct
tagcagcttc
ctaaggcgcc
cctaacaagc
gacgttgggc
ctcggccagg
cgacccagcg
ctgcgcggcg
ctgggcccag
gcgcacggat
ccgatcgcga
gcgttatcgt
cgtagcatac
ccgaaacagt
catcacgaga
tccgggacgce

accctaggcg

ggggttcege

-53-

cgccccecectg
ggactataaa
accctgeccgce
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aggcttttgc
gactgcaacg
tgaactggtt
ttgcgctgag
tgtataaaga
tgcgtcegtce
ccgggtcggce
cgaccgggcg
tacccgcecegt
gagcggccta
ccagtccttg
gttgtgatcc
taccaattgt
atgaggtttt
ctgcgggact
tttcgattcc
cggctggatg
cgctcatgag

gcacatttcc

acgagcatca
gataccaggc
ttaccggata
gctgtaggta
ccceccegttcea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
aaagatcgat
ggcaataagt
acctgcegtg
gttgcgtcgt
gaaatactat
gaccaacggt
cgttatgcag
gccggtcacg
tctcatcgag
tgacaaatgc
caggagcctt
ggtcccgecg
ttaagaagta
gtataaaaat
ctggggttceg
accgccgcect
atcctccagce
cggatacata

ccgaaaagtg

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300



ccacctaaat
gctcattttt
ccgagatagg
actccaacgt
caccctaatc
ggagcccccg
agaaagcgaa
ccaccacacc
tgcgcaactg
aagggggatg
gttgtaaaac
ccgggeccec
ggggatccac
tagtgagggt
tgttatccge
ggtgcctaat
<210> 5

<211> 20

<212> ADN
<213>

<220>
<223>

<400> 5
gtgcgcggaa

<210> 6
<211> 20
<212> ADN
<213>

<220>
<223>

<400> 6
gcgtacccgce

<210> 7

tgtaagcgtt
taaccaatag
gttgagtgtt
caaagggcga
aagttttttg
atttagagct
aggagcgggce
cgccgcegcett
ttgggaaggyg
tgctgcaagg
gacggccagt
cctcgaggtc
tagttctaga
taattgcgcg
tcacaattcc

gagtgagcta

Poan mdi

cccctatttg

Doan mdi

cgttctcatc

29576

aatattttgt
gccgaaatcg
gttccagttt
aaaaccgtct
gggtcgaggt
tgacggggaa
gctagggcge
aatgcgccge
cgatcggtgce
cgattaagtt
gagcgcgcegt
gacggtatcg
gcggccgcca
cttggcgtaa
acacaacata

actcacatta

Trinh tuy nhén tao

Trinh ty nhén tao

taaaattcgc
gcaaaatccc
ggaacaagag
atcagggcga
gccgtaaagce
agccggcgaa
tggcaagtgt
tacagggcgc
gggcctctte
gggtaacgcc
aatacgactc
ataagcttga
ccgcggtgga
tcatggtcat
cgagccggaa

attgcgttge

gttaaatttt
ttataaatca
tccactatta
tggcccacta
actaaatcgg
cgtggcgaga
agcggtcacg
gtcccattcg
gctattacgc
agggttttce
actatagggc
tatcgaattc
gctccagctt
agctgtttcce
gcataaagtg

gc

tgttaaatca
aaagaataga
aagaacgtgg
cgtgaaccat
aaccctaaag
aaggaaggga
ctgcgcgtaa
ccattcaggc
cagctggcga
cagtcacgac
gaattgggta
ctgcagcccg
ttgtteccett
tgtgtgaaat

taaagcctgg

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4242

20

20



<211>
<212>
<213>

<220>
<223>

<400>

20
ADN
Trinh ty nhédn tao

Poan mdi

7

gtctgacgct cagtggaacg

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

<220>
<223>

<400>

8

22

ADN

Trinh tu nhén tao

Poan mdi

8

gttccagttt ggaacaagag tc

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

<220>
<223>

<400>

9

20

ADN

Trinh ty nhén tao

Poan mdi

9

ggcaattagc catattagtc

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

<220>
<223>

<400>

10

22

ADN

Trinh ty nhén tao

Doan mdi

10

gcagagctcg tttagtgaac cg

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

<220>
<223>

<400>

11

21

ADN

Trinh ty nhé&n tao

Doan mdi

11

gatcataatc agccatacca c

29576

-55-

20

22

20

22

21



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

<220>
<223>

<400>

cgtcttgagt ccaacccggt aagacac

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

<220>
<223>

<400>

12

27

ADN

Trinh tu nhédn tao

Poan mdi

12

13

24

ADN

Trinh ty nhdn tao

Doan mdi

13

ccacaggtgt ccactcccag gttc

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

<220>
<223>

<400>

14

21

ADN

Trinh tu nhdn tao

Poan mdi

14

ctagtcaagg cactatacat c

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

<220>
<223>

<400>

15

22

ADN

Trinh ty nhén tao

Poan mdi

15

tccacagaat caggggataa cg

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

<220>
<223>

<400>

16

23

ADN

Trinh ty nhén tao

Doan mdi

16

gctcactcat taggcacccc agg

29576

-56-

27

24

21

22

23



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

<220>
<223>

<400>

29576

17

22

ADN

Trinh tuy nhén tao

Doan mdi

17

cgcgtaatac gactcactat ag

-57-

22





