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Linh vue ky thuit dwoe dé cip

Sang ché dé& cap dén ché phdm hoic vacxin dé phong trir nhiém khuén
Mycoplasma hyopneumoniae (M hyo), virut circo typ 2 & lon (PCV2), va hoi ching rbi
loan sinh san va ho hip cia lon (Porcine Reproductive and Respiratory Syndrome Virut -
PRRSV) ¢ dong vat va lam ting kha nang tdng cin hodc 1am gidm murc thiét hai do lon
chét, phuong phép ching ngira dé phong cic bénh nhiém khuén nay, va kit dé sir dung

v6i cac phuong phép va ché phim nay.
Tinh trang k¥ thuit ciia sang ché

Virut circo, tén goi chung ciia ho virut ¢6 tén 1 Circoviridae va dugc tim thiy &
nhiéu loai dong vat va thuc vat, c6 dic trung 1a cac virion tron, khong cé vo véi duong
kinh trung binh nim trong khoang tir 17 dén 23,5 nm chira axit deoxyribonucleic vong,
soi don (ssADN). P4 biét bo gen ssADN cua virut circo 12 cic don vi sao chép ADN
virut nho nht.

D3 nhén dién dugce nhiéu loai virut circo & nhidu loai dong vat bao gém PCV.
PCV typ I (“PCVII” hodc “PCV2”), trai véi PCV typ I (“PCVI” hodc “PCV1”), lién
quan chit ch& dén Hoi chimg coi coc sau cai sita (Postweaning multisystemic wasting
syndrome - PMWS) & lon dang cai sita (xem bai bdo: Allan va cac dong tac gia, Eur. J.
Vet. Diagn. Investig. 1998, 10, 3-10; Ellis va c4c dong tac gia, Can. Vet. J. 1998, 39, 44-
51 va Morozov va cac ddng tac gia, J. Clin. Microbiol. 1998, 36, 2535-2541). PCV2 da
dugc cong nhén 1a tac nhan gdy bénh chinh cia PMWS, hién duge goi 1a PCVAD (bénh
lién quan dén Virut circo & lon) vi tén nay duoc Hiép hoi cac bac si thu y cia My (the
American Association of Swine Veterinarians - AASV) stra dbi vao thang 3 nam 2006.
Lon bj nhiém khuin PCV2 do tu nhién méc phai hoac do thir nghiém c6 bidu hién giam
can tién trién, thd nhanh, khé thé va vang da (Allan va cac dong tac gia 1998; Allan va
cac dong téc gia 1999; Ellis va cdc dong tic gia 1998; Ellis va cac ddng tac gia 1999).
Céc phét hién bénh 1y téng thé lién quan truc tiép dén khang nguyén PCV2 bao gbm bénh
viém hach, bénh viém phdi mé k&, bénh viém gan va bénh viém than (Allan va céc déng
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Mycoplasma hyopneumoniae, nguyén nhan gay bénh viém phéi do vi khudn, van
1a tAc nhin gy bénh quan trong trong nganh céng nghiép chidn nudi lgn. Sinh vit nhd,
phirc tap ndy x4m chiém cac té bao 16ng rung cua dudong hd hip, dan dén viéc 1am giam
ving tiép xuc cia hé mién dich. Cac tén thuong & phdi, thudng thdy & lon con, dic trung
& chd c6 hién tuong ting san cac té bao biéu mo va ting mirc d9 tich tu cac té€ bao don
nhan quanh mach va quanh tiéu phé quan. Sau khi nhiém khudn M. hyopneumoniae, da
quan sat dugc phan tng mién dich va giy ra su dé khang & lon. (Thacker, Anim Health
Res Rev. 2004 thang 12, 5 (2): 317-20 va Kobisch & Friis, Rev Sci Tech 1996 thang 12,
15 (4): 1569-605). Céc triéu chtng 1am sing va su phat trién thuong tén 12 do kha ning
giy bénh clia M. hyopneumoniae va cac phan tmg phong vé & phéi. Su lién quan cia
bénh viém phdi v& mat kinh t& bi tac dong & mirc 6 16n béi cac bénh nhiém khuan thir
phét phé bién tiép theo nhiém khudn M. hyopneumoniae ban dau. C6 sin cac xét nghiém
khac nhau dé chdn doan bénh viém phdi & timg lon riéng ré va theo nhém. Viée diéu tri
va phong bénh 1a khéng don gidn vi bénh viém phdi do vi khuan gy ra 12 bénh da yéu t6
(Maes va cac dong tac gia, Vet Q. 1996, 18 (3): 104-9).

M. hyopneumoniae ciing lién quan dén bénh ho hép phic hop & lon (Porcine
respiratory disease complex - PRDC), mot hoi chung ho hép da yéu t6 lién quan dén mot
vai thc nhan gay bénh ho hip. Céc tac nhan giy bénh dugc phan 1ap phd bién nhét tir lon
¢6 cac dbu hiéu 1am sang cia PRDC hoic lay nhiém cac té bao cua hé mién dich hoic
gdy ra bénh Iy mién dich dang ké. Do d6, virut gay hoi chiing 16i loan sinh san va ho hip
(PRRSV) va M. hyopneumoniae, hai tac nhin giy bénh phd bién nhét lién quan dén
PRDC, lam thay d6i kha ning ctia hé mién dich ho hip dé dap tng su ¢ mit ctia chiing

va su ¢6 mit cla cac tdc nhan gy bénh khac. Béng cach thay dbi hé mién dich hé hép,

lién quan dén PRDC (Thacker, Vet Clin North Am Food Anim Pract. 2001, 17(3):551-
65).

Phin 16n céc vacxin d3 biét phong trir M. hyopneumoniae duya trén cac ché phdm
chita té bao hoan chinh d& dwoc 1am bit hoat M. hyopneumoniae. Cac ngudn thuong
phim bao gdbm RESPIFEND (Fort Dodge, American Home Products), HYORESP
(Merial Ltd) hoic SPRINTVAC (MERIAL Ltd), M+PAC (Schering Plough),
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PROSYSTEM M (Intervet), INGELVAC M (Boehringer), RESPISURE (Pfizer Inc.), va
STELLAMUNE MYCOPLASMA (Pfizer Inc.).

Vi rat gy hoi chimg 16i loan sinh san va ho hép cta lon (PRRSV) 12 loai vi rit
gdy ra hoi chimg rdi loan sinh san va ho hép cta lon (PRRS), con duge goi 1 bénh heo
tai xanh. Bénh dai dich, quan trong v& mit kinh té nay 1am mét kha ning sinh san trong
dan gia suc gidng va gy suy yéu dutfmg hé hép cta lon con. Cac ddu hiéu 14m sang cua
PRRS bao gdm su mét kha ning sinh san & lgn nai nhu sy thai va sinh ra lon con bi chét
hodc kho dét, tai va 4m ho tim tdi. PRRSV 1a virut ARN nhd, c¢6 vd. N6 chira by gen
ARN huéng duong, s¢i don, v6i kich thude khoang 15 kilobazo. Bd gen nay chira muoi
khung doc mé (Meulenberg va cac ddng tac gia, Virology. 1993, 192 (1): 62-72, Lee and
Yoo, J Gen Virol 2005, 86 (11): 3091-6; Johnson va céac déng tac gia, J of Gen Virol.
2011, 92 (5), trang 1107-1116).

Pon yéu ciu cip patent My sé US 20130266603 dé cép dén ché phidm mién dich
tam tam tri gdm phin hoa tan chira ché phdm té bao nguyén ven Mycoplasma
hyopneumoniae (M. hyo), khang nguyén virut circo typ 2 ctia lon (porcine circovirus type

2 - PCV2) va khang nguyén virut PRRS.

. ~ . s s
N ° ~ A A k4 A A A A A 2 ~ A A
Trong vai ndm qua, viéc lan rng cia mét s6 bénh nhiém khuén & lon da dan dén

viéc can phai phat trién vacxin da tri thich tmg va phac dd ching ngira kém theo. Cac
phéc db nay bao gdm viéc ching ngira lon trude khi trudong thanh, trong do c¢6 nhimg kho
khan vé hau cén, vi du, sb lugng lon can ching ngtra cao. Mot vAn dé thuc té khac 13 hién
tuong nhidu khi nhiéu vacxin dugc st dung déng thoi cho mdt lon dé didu tri mot vai
bénh nhiém khuin. Trong vacxin va mién dich hoc, dy 1a hién tuong da biét r5 va khong
thé doan trude duge goi 1a “hién tugng nhiéu hiéu qua.” Trong vi€c st dung déng thoi
vacxin (vi duy, khi hai hodc nhiéu vacxin duoc sit dung cung nhau, hoac tron 14n véi nhau
trong cung mot ché phém hodc trong viéc st dung lan lugt nhu tiém 1an dau hoic tiém
nhic lai theo sang ché), hai loai vacxin ndy cé thé c6 hién tugng nhifu. Hién tuong ndy
14n dau tién dugc ghi nhan & vacxin bai liét Sabin tam tri néu sb luong virut kiéu huyét
thanh 2 trong vacxin da dugc giam dé ngan khong cho nd bi hién tuong nhiéu véi viée
“lay” céc virut kiéu huyét thanh 1 va 3 trong vacxin.

Céc tac nhan 1ay nhiém & lon, dic biét 1a virut, khong chi 4nh hudng manh dén

nganh céng nghiép trang trai, ma con gy ra cac rui ro-tiém an v€ sitc khée cOng dong
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cho con ngudi. Do d6, viée phét trién phuong phap phong ngira PMWS hodc PCVAD va
ching ngira cho PCV 12 didu can thiét.

Ciing cin c6 loai vacxin duy nhdt dé phong trir da nhiém khuin PCV2,
Mycoplasma hyopneumoniae (M hyo), va hoi chimg 16i loan sinh san va hé hip cia lon
(PRRSV). Vacxin nhu vay s& loai bé dugc bude sir dung da lidu va do d6 1am giam déang
ké chi phi va lao dong lién quan dén viéc ching ngira vacxin cho lon trén toan thé gi6i.
Van cin ¢6 loai vacxin da tri hiéu nghiém va hiéu qua, dé st dung dbi voi lugng 16n lon
va ¢6 hiéu qua vé mit chi phi.

Ban chét ky thuit cia sing ché

Sang ché dé xuat ché phim hozc vacxin M hyo da tri chira: 1) khang nguyén M
hyo, va ii) it nh4t mét trong sd: khang nguyén PCV2, khang riguyén PRRSV, hodc dang
két hop cia ching.

Sang ché ciing dé xuét ché phim hodc vacxin chira khang nguyén PRRSV séng da

duoc cai bién va khang nguyén PRRSV d3 dugc 1am bt hoat.

Sang ché da cho thay loi ich bét ngd ciia viéc ching nglra M. hyopneumoniae dugc
st dung trong vacxin da tri dé bao vé lon phong trir nhiéu tic nhan gay bénh, lam ting
kha ning ting can va lam gidm muc thiét hai do lon chét. Bt ngd 13, sang ché ciing da
chimg minh duoc ring khi khang nguyén PRRSV sbng di dugc cai bién va khang nguyén
PRRSV d3 duoc 1am bét hoat dugc st dung cung nhau thi ty ié chét cta lgn duge giam.

Sang ché dé xuét phuong phap chung nglra lon, hodc gy ra ddp Ung sinh mién
dich hodc bao vé & lgn, bao gdm it nhét mot bude sit dung ché phém hoic vecto theo
sang ché.

Sang ché cling dé xuét kit hoic bd chung ngtra, c6 thé bao g@)m mét hodc nhiéu lo
vacxin chira vacxin M hyo, vacxin PCV2, va vacxin PRRS.

MO ta vit tit cac hinh vé

Phan mé t4 chi tiét sau, dugc dua ra dé 1am vi du, va khong nhim gi6i han pham

vi cia sang ché & cac phuong 4n cu thé duoc mé ta, co thé dugc hidu 13 cling véi cac

hinh v& kém theo, dugc dua vao ban mo ta nay bang cach vién dn, trong do:
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Fig.1 12 biéu dd thé hién di liéu cta gPCR dugc thuc hién trén huyét thanh dugc
14p vao ngay dau tién cta nghién ctru.

Fig.2 12 biéu dd thé hién ndng d6 chuin FFN tir huyét thanh dugc 1ap vao ngdy 0
va 2l.

Fig.3 12 biéu db thé hién ty 1¢ ting can trung binh giita c4c nhém lgn.

Fig.4 13 biéu db thé hién trong lugng trung binh clia cac nhém lgn & cac ngay 0 va

61 ctia nghién clru nay.

Fig.5 1a biéu d6 thé hién viéc so sanh c&n ndng cua lgn cudi cung dua trén tinh

trang chung nglra Mycoplasma.

Fig.6 1a bang thé hién trinh tu SEQ ID NO. dugc chi dinh cho mdi trinh ty ADN

va protein.
Fig.7A-7C thé hién su sdp xép trinh tir va cAy phat sinh loai.
M5 ta chi tiét sang ché

Can luvu ¥ ring trong ban mo ta nay va dic biét 1 trong Yéu ciu bao ho, thuat ngit
nhu “bao gdm”, “duoc bao gdm”, “chira” va thuat ngit trong tu 6 thé ¢6 nghia dugc quy
dinh v6i n6 trong luét sang ché My; vi du: ching c6 thé ¢ nghia 1a “chta”, “duge chira”,
“chtra” va thut nglr tuong tu; va thuit nglr nhu “chira chu yéu” va “chi yéu chira” co
nghia duge chi dinh cho ching theo luat sang ché My, vi du: céc quy dinh nay cho phep
cac yéu td khong can dugce néu mot cach 16 rang, nhung loai trir cac yéu t6 dugce tim thiy

trong tinh trang k¥ thuat hodc anh hudéng dén déu hiéu co ban hodc méi cua séng ché.

Thuat ngit sb it “mot” bao gém ca sb nhiéu, trir khi cé quy dinh rd trong ban mo
ta. Tuong tu, tir “hodc” dugc du dinh dé bao gém “va” trir khi c6 quy dinh rd trong ban
md ta. Tir “hodc” duge st dung trong ban mé ta dé chi mot phan bét ky ctia danh muc cu

thé va ciing bao gdm t6 hop bét ky ciia cac phan trong danh muc nay.

Thuét nglt “dong vat” dugc st dung trong ban mé ta nay bao gbm tat ca cac dong
vat ¢6 v, chim va ca. Pong vat nhu dugc st dung trong ban md ta nay co thé dugc chon
tr nhém bao g@)m ngua (vi dy, ngua), chd (vi du, chd, cho sdi, cdo, chd so1, cho rimg),
meéo (vi dy, su tur, hd, méo nha, méo hoang, meo 16n khéc va céac giéng meo khac bao

gom bao géba va meéo rung), bo (vi du, gia sic, trdu), lon (vi dy, heo), loai ctru (vi du,
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ctru), loai dé (vi du, dé), lac da (vi du, lac da khong budu), chim (vi du, ga, vit, ngdng, ga
tay, chim cut, ga 161, vet, chim sé, chim ung, qua, da diéu, chim ému va da diéu dau meo),
linh treéng (vi du, bd ban hau, phi hau, khi, vuon, khi khong dudi), ngudi, va ca. Thuat
ngit “dong vat” ciing bao gdbm dong vAt riéng biét trong tit ci cac giai doan clia su phat
trién, ké ca giai doan phoi va bao thai.

Thudt ngit “lon” hodc “lgn con” dugc st dung trong ban mo ta dé chi dong vat co
ngudn gbc tir lon, trong khi “lon sita” dugc st dung dé chi lon néi trong d6 tudi sinh san
va c0 kha ning sinh séan.

Thuat ngir “polypeptit” va “protein” dugc sir dung hoén dbi cho nhau trong ban
md ta ndy dé chi polyme ctia cac gbc axit amin lién ké.

99 ¢

Thuat ngt “axit nucleic”, “nucleotit”, va “polynucleotit” dugc st dung hoan ddi
cho nhau va d& chi ARN, ADN, ADN b6 sung, hoic cARN va din xut ctia chung, nhur
c4c trinh tr chira mach chinh d3 dugc cai bién. Cin hiéu ring sang ché dé& xuit
polynucleotit bao gdm trinh tr bd sung véi trinh tr dugc md ta trong ban md ta ndy.
“Polynucleotit” dugc sir dung trong ban mo ta d& chi ca soi thuan chiéu (ddu 5° dén dau
3%) va soi bd sung nguoc chidu (d4u 3’ dén diu 5°). Polynucleotit theo sang ché c6 thé
duoc tao ra bang cac cach khac nhau (vi du, bing cach téng hop bing héa hoc, bang cach
tach dong vo tinh gen v.v.) va c6 thé cé cac dang khac nhau (vi du, mach thiang hoic

mach nhanh, s¢i don hodc sg¢i kép, hodc thé lai cia ching, doan moi, dau do v.v.).

Thuat nglt “ADN bd gen” hodc “bd gen” duge st dung hoan ddi cho nhau va bdé
chi théng tin di truyén c6 thé di truyén duoc cia sinh vat chi. ADN bd gen bao gdm
ADN cua nhén (ciing duoc goi 13 ADN nhiém séc thé) nhung ciing 13 ADN ciia thé hat
(vi dy, luc lap) va co quan té bao khac (vi du, ty thé). ADN bd gen hoac bd gen dugc du
dinh trong sang ché ciing sir dung dé chi ARN cua virut. ARN c6 thé 13 ARN soi duong
tinh hodc s¢i 4m tinh. Thudt ngt “ADN bd gen” dugc sir dung trong ban mo ta dé chi
ADN bd gen chura trinh tu bd sung vdi trinh tu duge mo ta trong ban mo ta nay. Thuét
ngit “ADN b gen” ciing sir dung dé chi ARN théng tin (mARN), ADN bd sung (cADN),
va ARN bb sung (cARN).

Thudt ngit “gen” duoc sit dung trong ban mé ta dé chi doan bit ky cua
polynucleotit lién quan dén chirc ning sinh hoc. Do d6, gen hodc polynucleotit bao gdm

intron va exon nhu trong trinh tu bd gen, hodc chi céc trinh tu ma hoa nhu trong CADN,
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nhu khung doc mé (open reading frame - ORF), di tir bd ba m3 héa bat dau (bo ba mi
héa metionin) va két thic bang tin hiéu két thic (b ba ma hoéa két thic). Gen va
polynucleotit c6 thé ciing bao gbm cac ving diéu hoa sy biéu hién cua chung, nhu khoi
mao phién m3, dich ma va két thiic phién mi. Do d6, gen ciing bao gbm doan khéi dau va
ving gin két ribosom (n6i chung cac yéu t6 diéu hoa nay nim trong khoang khoang tir 60
dén 250 nucleotit bd ba m3 hda bit dau phia trude cua trinh ty hodc gen ma hod; ving Két
thiic phién mé (n6i chung ving két thic dugc dinh vi & khoang 50 nucleotit phia sau ctia
bd ba ma hoa két thiic cua trinh trr hodc gen ma hoa). Gen hodc polynucleotit ciing sir
dung dé chi manh axit nucleic biéu hién ARN théng tin hodc ARN chirc ning, hoic ma

héa protein cu thé, va bao gém trinh tir diéu hoa.

Thuét nglr “ADN khac loai” dugc st dung trong ban mo ta dé chi ADN c6 ngudn
géc tir sinh vat khac nhau, nhu dang té bao khéc' nhau hodc cac loai khic nhau tir thé
nhan. Thuét ngir ndy ciing st dung dé chi ADN hozc manh ciia né trén cing bd gen ciia
ADN vit chu trong d6 ADN khéac loai dugce cai xen vao vung cua by gen khéc véi vi tri

ban dau cua no.

Thuat ngir “khang nguyén” hodc “chét sinh mién dich” duoc sit dung trong ban
md ta dé chi chit gy ra dap tng mién dich cu thé & dong vat chi. Khang nguyén c6 thé
bao gém toan bd sinh vat, sinh vat da chét, giam dong luc hodc con séng; don vi nho
hodc mot phén cua sinh vat; vecto tai tb hop chira doan cai xen v6i cac dic tinh sinh mién
dich; doan hoic manh ADN c6 kha ning giy ra dap tmg mién dich khi trinh dién véi
dong vét chii; polypeptit, khang nguyén, epitop, hapten, hodc két hop bit ky ciia chiing.
Theo cach khac, chit sinh mién dich hodc khang nguyén c6 thé bao gdbm dbc t6 hoic

khang doc to.

Thuét ngir “protein hodc peptit sinh mién dich” dugc st dung trong ban mo ta dé
chi polypeptit c6 hoat tinh mién dich theo nghia khi duoc sit dung cho vat chid, né cé thé
gay ra dap tmg mién dich ctia dang té bao va/hodc dang dich thé chéng lai protein. Tét
hon 13, manh protein vé co ban c6 cing hoat tinh mién dich nhu protein téng. Do do,
ménh protein theo sang ché bao gdm hoic vé co ban chita hogc chira it nhit mot epitop
hodc phan quyét dinh tinh khang nguyén. Protein hodc polypeptit “sinh mién dich”, nhu
duoc sir dung trong ban mé ta ndy, bao gdm trinh tr ctia protein c¢6 chiéu dai day du, cac

chét twong tu cla ching, hodc cac manh sinh mién dich cia ching. “Manh sinh mién
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dich” duoc sir dung trong ban md ta dé chi manh protein bao gdm mét hogc nhiéu epitop
va do d6 gly ra dap tmg mién dich dugc mé ta néu trén. Cac manh nhu vay c6 thé dugc
nhan dién bing cach st dung mot sé k§ thuat 1ap ban dd epitop bat ky, da biét trong linh
vue nay. Vi du, epitop mach thing c6 thé dugc xac dinh bang cach, vi du, tdng hop ddng
thoi s& lwong 16n cac peptit trén nén rin, cAc peptit twong tmg v&i phén phan tir protein,
va cho céc peptit ndy phan tmg véi cac khang thé trong khi cac peptit vin dugc gin vao
nén nay. Tuong tu, epitop chu dang dugc nhan dién mot cach dé dang bing cach x4c dinh
chu dang khong gian cla axit amin nhu bang, vi dy, tinh thé hoc tia x va cong hudng tir

hat nhan 2 chiéu.

Thuat ngit “protein hodc peptit sinh mién dich” con du dinh bao gdm céac khuyét
doan, cac thém doan va cac thay thé vé trinh tu, chimg ndo céc chirc ning cia polypeptit
van tao ra dap ung mién dich nhu dugc x4c dinh trong ban md ta nay. Thuat ngit “bién
dbi bao toan” dugc sir dung dé chi sy thay thé ciia gbc axit amin bang cac gbe tuong tur
vé mit sinh hoc bét ky khéc, hodc su thay thé cua nucleotit trong trinh tur axit nucleic sao
cho céc gbe axit amin di dugc ghi ma khong thay dbi hodc 14 cac gbe twong tur vé& mit
sinh hoc khac. V& mit ndy, cac thay thé dugce dic biét vu tién ndi chung sé& 13 bao toan
trong tu nhién, tic 13, cac thay thé xay ra trong ho axit amin. Vi du, axit amin thudong
duge chia thanh bdn ho: (1) aspartat va glutamat axit; (2) lysin, arginin, histidin bazo; (3)
alanin, valin, leuxin, isoleuxin, prolin, phenylalanin, metionin, tryptophan khéng phan
cuc; va (4) glyxin, asparagin, glutamin, xystein, serin, threonin, tyrosin phan cuc, khong
tich dién. Phenylalanin, tryptophan, va tyrosin doi khi dugc phén loai thanh axit amin
thom. Vi du v& bién ddi bao toan bao gdm su thay thé ciia mét gbc ky nude nhu
isoleuxin, valin, leuxin hoac metionin béng géc ky nudc khac, hodc su thay thé ciia mot
gbc phan cuc bang mot gde phan cuc khac, nhu sy thay thé cta arginin bang lysin, axit
glutamic bang axit aspartic, hoic glutamin bang asparagin, va cac su thay thé twong tu;
hodc thay thé bao toan twong tir clia axit amin bang axit amin c6 lién quan vé mit ciu
tric ma s€ khong anh hudéng 16n dén hoat tinh sinh hoc. Protein ¢6 trinh tur axit amin vé
co ban giéng nhu phan tir tham chiéu nhung c6 su thay thé axit amin nhé ma khéng anh
huéng dang ké dén tinh sinh mién dich cia protein, vi vy, nim trong x4c dinh vé
polypeptit tham chiéu. T4t ca cac polypeptit dugc tao ra bang cac cai bién nay nim trong
pham vi ciia sang ché. Thuat ngir “bién ddi bao toan” ciing bao gbm viéc sir dung axit

amin da duoc thay thé thay cho axit amin bd me chua duge thay thé véi diéu kién cac
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khang th& d3 tao ra cho polypeptit di dugc thay thé cling phan tng mién dich véi
polypeptit chua dugc thay thé.

“Déap tng mién dich” d6i v&i ché phém hodc vacxin 1a sy phat trién & vat cha c6
dap ung mién dich qua trung gian té bao va/hodc khang thé véi ché phdm hodc vacxin
dang quan tim. Thong thudng, “dap tng mién dich” bao gbm, nhung khong chi giéi han
&, mot hodc nhiéu hiéu ¢mg sau: tao ra khang thé, té bao B, té bao T tro gitp, va/hoic té
bao T gy doc té bao, dac biét 1a khang nguyén hoidc cac khang nguyén chira trong ché
phdm hodc vacxin dang quan tdm. Tét hon 13, vat chi s& c6 dap tng mién dich diéu tri
hodc bao vé sao cho tinh khang v&i nhidm khuin méi s& duge ting cudng va/hodc mirc
nghiém trong ctia bénh vé mit 1am sang dugc gidm. Su bdo vé€ nhu vay s&€ dugc ching
minh bf“ing hodc mirc gidm hodc thiéu cac triéu chung thuong duoc biéu hién & vat chu bi
13y nhi®m, thoi gian phuc hdi nhanh hon va/hodc sé lrgng tic nhan gy bénh thép hon &
vét chu bi 1ay nhiém.

Thudt ngit “vacxin hodc ché phém da tri”, “h6n hop hoic nhém vacxin ho#c ché
phém” va “vacxin hodc ché phém da tri” dugc st dung hoan dbi cho nhau dé chi ché
phém hodc vacxin chira hon mot ché phém hodc vacxin. Vacxin hodc ché phém da tri cé
thé chtra hai, ba, bén hodc nhiéu ché phém hodc vacxin. Vacxin hodc ché phém da tri cd
thé bao gdm cac vecto virut tai td hop, virut kiéu dai dang hoat dong hoic giam dong luc

hozic d3 chét, don vi nho (protein/khang nguyén), plasmit ADN, hoic hdn hgp cta ching.

Thuét ngit “vacxin da dugce lam bt hoat” dugc st dung trong ban mo ta dé chi ché
phim vacxin chira sinh vét hodc tic nhan giy bénh dé lay nhiém nhung khéng con kha
nang sao chép hodc sinh truéng. Tac nhén giy bénh cd thé c6 ngudn gbe tir vi khuén,
virut, nguyén sinh dong vat hodc ndm. Viéc gay bat hoe_it ¢ thé dugc thuc hién bfmg
nhiéu phuong phép khic nhau bao gdm xir Iy dong lanh-gid dong, xir 1y hoa hoc (vi du,
xir 1y bang thimerosal, formalin, (betapropiolacton) hoic BEI (binary etylenimin)), siéu
am, chiéu xa, nhiét hodic phuong tién thong thuong khac bat ky di dé ngan ngira su sao

chép hoic sinh truéng cuia sinh vat trong khi van duy tri dugc tinh sinh mién dich cta né.

Ché phdm hozc vacxin PCV2 c6 thé bao gdm ché phdm chira té bao nguyén ven
hodc madt phﬁn té bao v/hodc dich ndi trén bé mat, nhu virion di chét hodc ché phém

song da dugc cai bién, don vi nho vacxin, nhu don vi nhd vacxin c6 thé bao gbm mot
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hoac nhidu polypeptit hoic protein ¢6 ngudn goc tir PCV2. Ché pham hoic vacxin PCV2

c6 thé bao gbm virut d3 dugc gy bat hoat.

PCV?2 c6 thé 13 ching PCV2 bat ky dugc d& cap trong cac patent M§ s6 6,368,601,
6,391,314, 6,660,272, 7,122,192, 7,144,698, 7,192,594, 7,504,206, 7,741,039, 7,833,783,
7,803,613, 7,803,926, 7,211,379, 6,517,843. PCV2 c6 thé 13 cac ching Imp. 1008,
Imp.1010, Imp999, Imp.1011-48285, Imp.1011-48121, Imp.1103, Imp.1121 nhu dugc deé
cap trong US 7,211,379 va US 7,122,192. Ching PCV2 c6 thé 1a ching Imp.1010
(CIRCOVAC®).

Céac polypeptit hodc protein co ngudn goc tir PCV2 ¢ thé 13 cac polypeptit hoic
protein cia PCV2 ORF2. Thuat ngit “ORF2” dugc sur dung trong ban mo ta dé chi cac
khang nguyén Virut circo duge biéu hién tir khung doc-mé ORF2 (nhu dugce thiét ké boi
Meehan va cic ddng tac gia, (1998) J. Gen. Virol. 78:221-227). Tin ring ORF2 13
polypeptit dong goép vao vé protein cua virut. Muoi ba khung doc mé (open reading
frame - ORF) da dugc nhan dién trong bo gen PCV2. M6 t4 thém vé ORF2 ctia PCV2 ¢
thé duoc tim théy’trong cac patent My s6 6,368,601, 6,391,314, 6,660,272, 7,122,192,
7,144,698, 7,192,594, 7,504,206, 7,741,039, 7,833,783, 7,803,613, 7,803,926, 7,211,379,
6,517,843, 6,943,152, 6217883, 6,953,581, 6,497,883, 7,109,025.

Ché phdm hoic vacxin PCV2 ¢6 thé con bao gdbm mot khang nguyén khac nita cé
ngudn gbc tir Mycoplasma hyopneumoniae (M hyo), hodc virut gay hoi ching r6i loan
sinh san va ho hédp cia lon (Porcine Reproductive and Respiratory Syndrome Virut -
PRRSV), hoic dang két hop ciia chiing. Khang nguyén c6 ngudn gde tir M hyo hoic
PRRSV c6 thé 12 toan bo sinh vat, di chét, giam dong luc hodc con séng; don vi nhé hodc
mot phan cua sinh vat; vecto ti t6 hop chita doan cai xen ghi ma khéng nguyén véi cac
dic tinh sinh mién dich; vecto kham tai t hop; polypeptit, khang nguyén, hogc két hop
bét ky ctia ching.

Téac nhén giy bénh hodc sinh vat da dugce lam bét hoat ¢6 thé dugc ¢ dic bang ky
thuat c6 thong thuong, cu thé 1a béng céch siéu loc, va/hoac dugc tinh ché béng phuong
tién tinh ché thong thuong, cu thé 13 bang cach sir dung k¥ thuat sic ky bao gdm, nhung
khong chi giéi han &, k¥ thuat loc gel hodc bang k§ thuat siéu loc. Thuat ngt “tinh sinh
mién dich” dugce st dung trong ban mé ta dé chi c6 kha ning tao ra dap ing mién dich &

dong vat chu chéng lai khang nguyén hoic cac khang nguyén. Dép tng mién dich nay tao
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ra co s cia tinh mién dich bao vé dugc tao ra béi vacxin phong trir sinh vat 1y nhiém cu
the.

Ché phim hoic vacxin theo sang ché c¢6 thé chira vacxin don vi nhé cé protein
sinh mién dich tinh ché ctia PCV2, M hyopneumoniae hoic PRRSV, polypeptit, khang
nguyén va cac manh sinh mién dich clia c4c protein va polypeptit nhu vay. Céc protein va
polypeptit nhu vay c6 thé dugc tao ra bang bang cach sir dung céc k¥ thuat da biét trong
linh vuce ndy. Vi du, cac khang nguyén hoic protein c6 thé dugc tao ra & sinh vat chua co
nhan dién hinh hoc sinh vét c6 nhan dién hinh. Sinh v4t chua c6 nhan dién hinh duoc dy
dinh trong pham vi cta sang ché c6 thé bao gdm Avibacterium, Brucella, Escherichia
coli, Haemophilus (vi du, Haemophilus suis), Salmonella (vi du, Salmonella enteridis,
Salmonella typhimurium, Salmonella infantis), Shigella, Pasteurella, va Rimeirella. O
cac hé sinh vat chua c6 nhan dién hinh, mot sb vecto biéu hién cé thé duoc chon. Cac
vecto nhu viy bao gdm, nhung khéng chi giéi han &, cac vecto tach dong vo6 tinh va
biéu hién E. coli da ning nhu PBLUESCRIPT (Stratagene); vecto pET (Novagen);
vecto piN (Van Heeke & Schuster, J. Biol. Chern. 264:5503-5509 (1989)); va cac
vecto twong t; vecto PGEX (Promega, Madison, Wis.); & cac hé sinh vat c6 nhan dién
hinh, c4c dong té bio c6 thé 12 ndm (nhu Saccharomyces cerevisiae, Pichia pastoris), té
bao baculovirut (nhu Sf9, Sf21, Tn5B1-4, va S2), té bao dong vat c6 va, té bao thuc vat
(nhu beo tAm va vi tao). Cac vecto biéu hién cta cac hé sinh vat c¢6 nhan dién hinh bao
gbm, nhung khong chi gidi han &, vecto pVR1020 hoic pVT1012 (Vical Inc., San Diego,
CA), vecto PichiaPink (Invitrogen, CA, USA), vecto pFasBac TOPO (Invitrogen).

Ngoai fa, cac phuong phap da biét ddi véi ngudi c6 hiéu biét trong linh vure ndy co
thé duoc sir dung dé xac dinh do tinh khiét hodc muc df”)ng nhét protein, nhu dién di gel
polyacrylamit mAu, tiép theo 12 hién thi h6a mot dai polypeptit trén gel nhudém. P9 phan
giai cao c6 thé duoc xac dinh bang cach sir dung HPLC hoic cac phuong phép twong tur
khac di biét trong linh vuc nay. Theo mét phuong an cu thé, ché phdm hoic vacxin chira
it nhat mét protein ciia M. hyopneumoniae nhu, nhung khong chi giéi han &, P46, P65,
P97, P102, P70, P50 va P44. Pbi vdi trinh tr clia bd gen M. hyopneumoniae, tham khao
tai liu ctia Minion va cac ddng tac gia, J Bacteriol. 2004 Nov;186(21):7123-33. Theo
phuong an cu thé khac nira, ché phém hodc vacxin chira it nhit mét protein cia PRRSV

nhu, nhung khong chi gigi han &, E, ORF3 va M.

-12-



35727

Theo cac phuong 4n khac, ché phim hodc vacxin theo sang ché chtra vacxin vi
khudn M. hyopneumoniae (t& bao d3 dugc giy bat hoat hoan toan hoic méot phan), hodc
protein hodc polypeptit ctia M. hyopneumoniae sbng di duoc cii bién, hoic cua M.
hyopneumoniae hoic manh sinh mién dich cia chung. Vacxin vi khudn M hyo c6 thé 1a
vacxin vi khudn d3 duoc 1am bit hoat chira trong MAINSAIL® (ProtaTek International,
Inc., Saint Paul, MN). Vacxin vi khuin M hyo c6 thé 13 vacxin vi khudn d3 dugc 1am bt
hoat chira trong SPRINTVAC®.

Ché phdm hodc vacxin M hyo c6 thé con chira mot khang nguyén khac nita c6
ngudn gbc tir PCV2, hodc virut giy hoi chimg rdi loan sinh san va ho hip cua lon
(Porcin.e Reproductive and Respiratory Syndrome Virut - PRRSV), hoic dang két hop

cta chung.

Theo cac phuong 4n khac, ché phiam hodc vacxin theo sang ché chira PRRSV (té
bao d3 duoc gy bit hoat hoan toan hodc mét phan), hoic protein hoic polypeptit cia
PRRSV, hoic ciia PRRSV séng di dugc cai bién, hodc dang két hop cta chiing. Ché
pham hoic vacxin theo sang ché c6 thé chira PRRSV sdng d3 dugc cai bién va PRRSV
da duoc 1am bat hoat. PRRSV c6 thé 1a PRRSV Béc My hoic PRRSV chau Au bt ky.
PRRSV Bic M§ ndy c6 thé bao gém, nhung khong chi giéi han &, ching ATCC VR-
2332 (Collins va cac dong tac gia, 1992, J Vet Diagn Invest 4:117-126), ching 807/94
(Canada), ching MN-1b (Kwang, J. va cic dong tac gia, 1994, J, Vet. Diagn. Invest.
6:293-296), ching VR 2385 (Meng, X.-J va cac dong tac gia, 1994, J. Gen. Virol.
75:1795-1801), chiing Quebec LAF-exp91 (Mardassi, H. va cac dong tac gia, 1995, Arch.
Virol. 140:1405-1418). PRRSV chiu Au niy c6 thé bao gdm, nhung khong chi gi6i han
&, ching Olot (Spain), ching Lelystad va 110 (The Netherlands), ching PROGRESSIS®
(San pham d3 dang ky ciia Merial Limited). PRRSV c¢6 thé 1a chung PRRS séng di duoc
cai bién chira trong vacxin INGELVAC PRRS® M-V (Boehringer Ingelheim). PRRSV

ciing c¢6 thé bao gdm cac ching duoc phan 14p tai Chau A va Nam MF.

Theo mét phuong 4n, sang ché dé xuit ché phdm hodc vacxin PRRS séng, giam

dong luc hoic PRRS di duoc 1am bét hoat/da chét.

Theo mdt phuong 4n, sang ché dé xuét ché phdm hodc vacxin PRRSV di dugc
13m bét hoat/dd chét méi. Chimg PRRSV 14 kiéu huyét thanh PRRSV méi dwgc nhén
dién tai M§. Viéc gdy bét hoat c6 thé 13 viéc gdy bt hoat biang hoa hoc tao ra cac thay dbi
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cAu trtic hoa hoc dém dugce, bao gém vi du, tao thanh lién két hoa hoc méi béng lién két

ngang hoa hoc, stra d6i héa hoc khong thuén nghich cua axit nucleic va 16p phu protein.

Theo mot phuong 4n, sang ché d xudt ADN bo gen va céc trinh tu gen, va cac

trinh tu protein da dugc ghi ma ctia chung PRRSV.

Theo phuong an khéc, sang ché @& xuft cac trinh tu cho ORF5 (con goi la
glycoprotein 5 - GP5) protein hodc cac khang nguyén ciia PRRSV. Theo mét khia canh
cua phuong 4n nay, protein ORF5 cia PRRSV c6 trinh tur polypeptit néu trong SEQ ID
NO.2, SEQ D NO.3, SEQ ID NO.4, SEQ ID NO.5, SEQ ID NO.6, SEQ ID NO.7, SEQ
ID NO.8, hodc SEQ ID NO. 9. Theo mét khia canh khéac, protein ORFS c6 4 tuong déng
trinh tu it nhit 12 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, 99,1%,
99,2%, 99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8% hoic 99,9% véi polypeptit cé trinh
tu néu trong SEQ ID NO.2, SEQ ID NO.3, SEQ ID NO.4, SEQ ID NO.5, SEQ ID NO.6,
SEQ ID NO.7, SEQ ID NO.8, hodac SEQ ID NO. 9. Theo mdt khia canh khac nira, protein
ORF5 dugc ghi ma boi cac polynucleotit cd dd tuong dong trinh ty it nhat 13 70%, 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%,99%, 99,1%. 99,2%, 99,3%, 99,4%, 99,5%,
99,6%, 99,7%., 99,8% hodc 99,9% v&i polynucieotit cé trinh tu néu trong SEQ ID NO.1.

Sang ché con dé xut khang nguyén PRRSV tai td hop. Cac khang nguyén PRRSV
t4i t hop c6 thé bao gdbm, nhung khong chi gi6i han &, vecto virut avipox PRRSV téi t6
hop (W020030003112), vecto plasmit PRRSV (US6,576,243), PRRSV cai bién
(W02006129139), protein thé kham hozic tai to hop cia PRRSV (EP1882478,
EP0952219), PRRSV thé kham (W02008153572; US7,666,585; CN101603035; Res Vet
Sci. 2013, 95(2):742-51.), va PRRSV d3 duoc cai bién di truyén (US6,841,364).

Theo phuong 4n khéc, sang ché dé xuat phuong phap tao ra va phan 14p con chéu
hoiic thé hé sau cia PRRSV. Vi vay, sang ché mo rong dén ching PRRSV ¢6 ngudn gdc
tir ching PRRSV nh¢ su nhén giéng hoac nhan 1én dang giéng nhau hodc khac nhau, cu
thé 13 thé hé sau c6 cac dic tinh co ban cua cac ching di dugc luu gitt. Khi nhan gidng
lién tuc, cac ching c6 thé c6 cac dot bién ma phan 16n trong s d6 s& khong stra ddi cac
dac tinh coa cic ching nay dang ké. Con chéu hodc thé hé sau co thé bao gdm
polynucleotit ma ho4 protein ORF5 c¢6 d¢ twong ddng trinh ty it nhat 1 91% véi trinh tu
néu trong SEQ ID NO.2, SEQ ID NO.3, SEQ ID NO.4, SEQ ID NO.5, SEQ ID NO.6,
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SEQ ID NO.7, SEQ ID NO.8, hoac SEQ ID NO. 9, hodc polynucleotit md héa protein
ORFS5 c6 trinh ty néu trong SEQ ID NO.1.

Sang ché con dé xuét it nhat mot PCV2, M. hyopneumoniae, hodc khang nguyén
PRRSV chura trong phan tir vecto hodc vecto biéu hién va duoc lién két c6 didu khién véi
yéu t6 khéi dau va tuy ¥ v6i gen ting cudng.

Thuat ngit “vecto™ dugc st dung dé chi plasmit hodc virut ADN hodc ARN tai td
hop (vecto virut) bao gbm polynucleotit khic loai dugc phan phéi dén té bao dich, hoic
in vitro hodc in vivo. Polynucleotit khac loai cd thé bao gdm trinh tr dang quan tdm
nhim muc dich tri liéu, va ¢ ’;hé tuy v & dang cat-xét biéu hién. Nhu dugc sir dung trong
ban mo ta nay, vecto khong can c6 kha ning sao chép trong té bao dich hodc ddi tuong

cudi cing. Thuét ngit nay bao gdém vecto tdch dong vo tinh va vecto virut.

Cac polynucleotit theo sang ché c6 thé bao gdm cAc trinh trr bd sung, nhur cac trinh
tu d3 duoc ghi ma b sung trong cling don vi phién ma3, cac yéu té kiém soat nhu doan
khéi dAu, vi tri gén két ribosom, vi tri polyadenyl héa, cac don vi phién ma bd sung trong
diéu kién kiém soat gen khéi dau, trinh t gidng nhau hodc khic nhau cho phép tach dong
vo tinh, biéu hién, tai td hop tuong ddng, va bién nap té bao vat chu, va cdu tric bat ky

nhu vay ¢6 thé mong mudn dé thuc hién phuong 4n theo sang che.

Sang ché d& xuét vecto biéu hién khang nguyén hogc bién thé hoic dang tuong tu
hodc cac manh ctia PCV2, M. hyopneumoniae, hodac PRRSV. Céac yéu td dé biu hién cac
khang nguyén 13 ¢6 1oi néu c6 mit trong vecto theo sang ché. O mirc t6i thiéu, yéu t6 nay
bao gdm, v& co ban chira, hodc chira bd ba mi héa khoi dau (ATG), bd ba ma héa két
thic va doan khéi dau, va tuy ¥ c trinh tw polyadenyl héa d6i v6i cac vecto nhit dinh
nhu plasmit va vecto virut nhét dinh, vi du, vecto virut ngoai poxvirut. Khi polynucleotit
ghi m3 manh polyprotein, vi du, khang nguyén PCV2, hodc khang nguyén M.
hyopneumoniae, hodc khang nguyén PRRSV, trong véc-to, ATG dugc dat ¢ dau 5’ cia
khung doc va b ba ma hoa két thuc duoc dat & 3'. Céc yéu t§ khac dé kiém soat su biéu
hién c6 thé c6 mat, nhu trinh tur gen tdng cudng, trinh tuy lam 4n dinh, nhu intron va trinh

tu truyén tin hiéu cho phép tiét protein.

Theo mét phuong 4n, sang ché mo ta viéc sir dung lugng hitu hiéu c6 tac dung
diéu tri cta dugc phém hodic ché phém dé phéan phéi va biéu hién PCV2, M.

hyopneumoniae, hodc khang nguyén PRRSV & té bao dich. Viéc x4c dinh luong hiru hidu
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c6 tac dung didu tri 13 thir nghiém thong thuong ddi v6i ngudi ¢ hiéu biét trung binh
trong linh vuc nay.

Chét mang, chét b sung, chat dan, hoic ta duoc duoc dung hoic sir dung duoc
trong thi y 1a da biét dbi véi ngudi c6 hiéu biét trong linh vuc nay. Vi du, chit mang
hodc chit din hoic ta duge duoc dung hoidc st dung dugc trong thi y ¢ thé 1a dung dich
NaCl 0,9% (vi du, nuéc muéi) hodc dung diéh dém phosphat. Cac chét mang, chit bd
sung, chét din, hodc ta dugce duoc dung hoic sit dung duoc trong thu y khéc ¢6 thé duoc
sir dung cho phuong phép theo sang ché bao gdm, nhung khong chi gi6i han &, poly-(L-
glutamat) hodc polyvinylpyrolidon. Chét mang, chit bd sung, chit din, hoic ta dugc
dugc dung hodc sir dung duoc trong thu y c6 thé 1a hop chét bét ky hoic hdn hop ciia cac
hop chét tao diéu kién thuén loi viéc st dung vecto (hodc protein dugc biéu hién tir vecto
theo sang ché in vitro); chét mang, chit dan, chét bd sung, hodc ta dugce co thé tao diéu
kién thuén lgi cho viéc chuyén nhiém va/hodc cai thién su bao quan vecto (hodc protein).
Lidu str dung va thé tich liéu dugc d& cap trong ban md ta ny trong phin mo ta chung va
c6 thé ciing duoc x4c dinh bsi ngudi co hiéu biét trong linh vuc nay khi doc phan mo ta
nay két hop vé6i su hiéu biét trong linh vuc k¥ thuat ndy, ma khong can viéc thir nghiém
quéa mirc bat ky.

Ché phém va vacxin mién dich theo sang ché c6 thé chira hodic vé co ban chira mét
hozc nhiéu chét bd sung. Chat bd sung thich hop dé st dung trong thuc té ciia ché 1a (1)
polyme cua axit acrylic hodc metacrylic, polyme cia dan xuit anhydrit maleic va alkenyl,
(2) trinh tir kich thich mién dich (ISS), nhu trinh tu oligodeoxyribonucleotit c6 mét hoac
nhiéu don vi CpG khéng dugc metyl héa (Klinman va cac dong thc gid, 1996;
W098/16247), (3) dau trong dung dich nudc nhil twong, nhu nhil trong SPT duge md ta
trong trang 147 cia tai liéu “Vaccin Design, The don vi nho va chét bd sung Approach”
published by M. Powell, M. Newman, Plenum Press 1995, va nhii tuong MF59 dugc m6
ta trong trang 183 cua cung tai liéu nay, (4) lipit cation chira mudi amoni bac bdn, vi du,
DDA (5) xytokin, (6) nhém hydroxit hodc nhom phosphat, (7) saponin hodc (8) cac chat
bd sung khac dugce néu trong tai lidu bét ky duoc trich din va duge dua vao ban mo ta

nay bing cach vién din, hodc (9) dang két hop bat ky hogc hdn hop cia ching.

Déu trong dung dich nuéc nhil twong (3), c6 thé dya trén co sé: dau parafin 1ong

nhe (loai theo Dugc dién chau Au), dau isoprenoit nhu squalan, squalen, dau thu duge tir

-16-



35727

qua trinh oligome hoéa alken, vi du, isobuten hodc dexen, cic este cla axit hodc rugu c6
nhém alkyl mach thing, nhu dau thuc vat, etyl oleat, propylen glycol, di(caprylat/caprat),
glyxerol tri(caprylat/caprat) va propylen glycol dioleat, hodc céc este cta rugu hodc axit

mach nhanh, béo, dic biét 1a cac este cla axit isostearic.

Dau dugc st dung Két hop véi cht nhii héa dé tao ra nhil tuong. Chét nhii héa c6
thé 1 chat hoat dong bé& mat khong ion nhu: mot mat 13 cac éste cua sorbitan, mannit (vi
dy, anhydromanitol oleat), glyxerol, polyglyxerol hodc propylen glycol va mat khac la
axit oleic, isostearic, ricinoleic hodc hydroxystearic, cac este nay tuy y dugc etoxylat hda,
hodc copolyme khdi polyoxypropylen-polyoxyetylen nhu Pluronic, vi du, L121. M6t sb
nhii trong nhu nhii twrong TS6, TS7, TS8 va TSY dugc mod ta trong US 7,608,279 va US
7,371,395.

Theo mdt phwong 4n, chit bd sung cd thé bao gbm LR3 va LR4 (US7,691,368),
| TSAP (US20110129494), TRIGEN™ (Newport Labs), dSSARN tbng hop (vi du, poly-IC,
poly-ICLC [HILTONOL®Y]), va chit b6 sung MONTANIDE™ (W/O, W/O/W, O/W,
IMS va Gel; tit ca déu do SEPPIC san xuét).

Theo mot phuong 4n cu thé, duoc phém va/hodc ché phﬁm dugc dung va/hodc
didu tri theo sang ché chira hodc vé co ban chira hodc bao gbm luong hiru hiéu dé gay ra
dap ung diéu tri mot hodc nhidu khang nguyén dugc dé cdp trong ban md ta nay; va,
luong hitu hiéu cé thé dugc x4c dinh tir bAn mo ta ndy, bao gém cac tai liéu dugc dua vao
ban md ta ndy, va su hiéu biét trong linh vuc k¥ thuit nay, ma khong can thtr nghiém qua

muc.

Liéu st dung c6 thé chira trong khoang tir 10% dén khoang 10*°, khoang 10° dén
khoang 10'%, khoang 10* dén khoang 10'°, khoang 10° dén khoang 10'> VLPs (c4c hat
gidng virut). Céc hat virut c6 thd dugc tinh toan dwa trén co s& cac phuong phap chuin
d0 virut bat ky bao gém, nhung khong chi giéi han &, FFA (Focus Forming Assay) hodc
FFU (Focus Forming Unit), TCID s, (Lidu gdy nhifm 50% méi trudng nudi cdy mo), don
vi tao thanh ving tan té bao (PFU - Plaque Forming Unit), va FAIDs, (Liéu gay nhiém
50% khéang thé phat huynh quang). Thé tich liéu c6 thé nim trong khoang tir 0,1 dén
khoang 10mL, t6t hon 14 nim trong khoang tir 0,2 dén SmlL.

Trong trudng hgp cua vacxin vi khuan M hyo, ché pham hodc vacxin c6 thé chira

trong khoang tur 1x10° dén khoang 5x10' don vi tao thanh khuén lac (colony forming
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unit - CFU) cho mbi lidu, khoang 1x10°® dén khoang 5x10'° CFU/lidu, va khoang 5x10°
dén khoang 5x10'° CFU/liéu sir dung.

Ché phém hodic vacxin ¢6 thé chira trong khoang tir 10*° dén khoang 10'%° TCIDs,
hodc PFU/lidu, trong khoang tir 10*° dén khoang 10%° TCIDs, hodc PFU/lidu, va trong
khoang tir 10*° dén khoang 10%° TCIDs, hodc PFU/lidu sir dung. Ché phém hodc vacxin
c6 thé chira TCIDs, hodc PFU tuong duong trong trudng hop clia ché phéni hodc vacxin
da dugc 1am bét hoat/dd bi chét.

Ngudi ¢ hiéu biét trung binh trong linh virc nay can hiéu ring phin mo ta trong
ban md ta ndy duoc tao ra bang vi du va sang ché khong bi giéi han & do. Tu phan mé ta
theo sang ché va sy hiéu biét trong linh vire k¥ thuat niy, ngudi cé hiéu biét trong linh
vie ndy c6 thé xac dinh sé 1an st dung, dudng str dung, va lidu str dung duogc sir dung

cho mdi 1an tiém, ma khong can thtr nghiém bat ky qua mic.

Séang ché du dinh it nhit mot 14n st dung cho dong vat lugng hiru hiéu cia dugc
pham diéu tri bénh duoc bao ché theo sang ché. Dong vt c6 thé 14 con duc, con c4i, con
cai dang mang thai va con non. Viéc st dung nay c6 thé bang cac dudng sir dung khac
nhau bao gdm, nhung khéng chi giéi han &, tiém bap (IM), tiém trong da (ID) hodc duéi
da (SC) hoic qua dudng miii hodic st dung qua dudng miéng. Duge phdm diéu tri bénh
theo sang ché c6 thé ciing dugc st dung bang thiét bi khong str dung kim tiém (nhu, vi

du, bang thiét bi Pigjet, Biojector hoic Vitajet (Bioject, Oreg., USA)).

Theo mot phuong an theo sang ché, phéc dd tiém nhéc lai c6 thé dugce sir dung,
bao gdm it nhit mot budc tiém nhic lai va it nhit mot budc tiém bd sung biang cach st
dung it nhat Vmcf)t pblypeptit,» khang nguyén, epitop hodc chét sinh mién dich thoéng
thuong. Ché phém hodc vacxin mién dich dugc sir dung trong buéde tiém nhéc lai 12 khac
nhau vé ban chét véi ché phém hodc vacxin mién dich dugc st dung trong buédc tiém bd
sung. Tuy nhién, lvu ¥ ring, ché phdm giéng nhau c6 thé duoc st dung 1am ché phim
tiém nhéc lai va ché phim tiém bd sung. Quy trinh sir dung nay dugc goi 12 “tiém nhic
lai”. Viéc tiém nhéc lai c6 thé bao gém mot hodc nhiéu lan tiém. Tuong tu, viéc ti€m bd

sung c6 thé bao gom mot hodc nhiéu lan tiém.

Ché pham hoac vacxin dugc st dung cho lon hodc lgn dang cai sita. Viéc tiém )
sung c6 thé duge thuc hién néu can trong vong 2 dén 8 tuin sau lan tiém thir nhat. Theo

phuong an khac, ché pham hodc vacxin dugc st dung cho lgn hodc lgn néi d€ lgn con co6
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duoc mién dich thu dong chéng lai nhiém khudn PCV2, M. hyopneumoniae, va/hogc
PRRSV tir viéc b1 sita non va sira. Viéc ti€ém bd sung cling c6 thé dugc thuc hién héng 6

thang hoic hiang nam, dac biét 1a doi v6i lon hodc lgn nai.

Theo khia canh khéc, sang ché d& xuét kit hodc bd ching ngira, bao gém it nhét
mot 1o vacxin chira ché phém hodc vacxin M hyo, hodc ché phém hodc vacxin da tri M
hyo, hodc ché phdm hodc vacxin M hyo/PCV2, hodc ché phdm hoic vacxin PRRS, hoic
dang két hop cia ching, duge bd tri c6 didu khién dé thuc hién viéc tiém vacxin cho

dong vat cua ho lgn.

Kit hodc bd ching ngira nhu vy c6 thé tao ra dap tmg mién dich bao v€ va an toan |
d6i v&i nhiém khudn PCV2, M. hyopneumoniae, va/hodc PRRSV.

Vi du thwe hién sang ché
Séang ché s& duoc mé ta tiép bing cac vi du khong gi¢i han pham vi clia sang ché.
Vidu 1: Nghién ctu hiéu qua cta vacxin da tri M hyo va vacxin PRRSV

Ho6i chtng rbi loan sinh san va hd hip cia lon (Porcine Reproductive and
Respiratory Syndrome Virut - PRRSV) va Mycoplasma hyopneumoniae 1a hai trong s6
céc thc nhan gAy bénh d3 dugc phan 14p phd bién nhét cta bénh hd hip phirc hop & lon. O
lon c6 ca hai tic nhan giy bénh nay déu 13 nhiém khuin M. hyopneumoniae theo sang
ché thuong din dén viéc lon bi nhiém khuan PRRSV. (1) Trong md hinh in vitro, mirc
ting xytokin viém nhiém do su ddng nhidm khudn gay ra, c6 thé kéo lién tuc nhiéu dai
thuc bao dén vi tri ciia nhiém khuén trong phdi va kéo dai nhiém khuin nay. (2) P4 quan
sat duge, néu nhidm khuén ndy 1ay lan ra méi trudng, bénh viém phdi do sy ddng nhiém
khudn gdy ra c6 thé 1am kéo dai hon thoi gian viém phdi do PRRSV gdy ra so v6i khi
nhi®m khuén ndy bi chinh virut nay giy ra. Chiing PRRSV hién dang luu hanh trong linh
VLIC nay c6 mirc khong dong nhat vé& di truyén cao nén vacxin thuong phim thuong
khong thé tao ra sy bao vé phong trr cic ching virut khac loai. (3) Gan déy, ching
PRRSV méi c6 kiéu 1-7-4 RFLP dang gia taing phd bién & My. (4) Céac béo cdo so bd
trong linh vuc k§ thudt ndy d3 mé ta viéc thu dugc muc bdo vé khong du véi vacxin
thuong phdm phong trir chiing virut méi, doc nay. Khi M. hyopneumoniae c6 mit trén
trang trai, the outcome of nhidm khuén with this virut c¢6 thé 13 worsened. Tiéu chuin

ching ngira méi 13 can thiét dé c6 thé phong trir duge cic bénh 1y két hop lién quan dén
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hai tac nhan giy bénh nay, dac biét 1a sau khi cai sira khi lon tré nén nhay nhét v6i nhiém
khuén.

Trong nghién ctru nay, viéc nghién ctru thuc dia dugce thyc hién trong d6 bén tiéu
chuén ching ngira khac nhau dugc tht nghiém dé x4c dinh liéu chung c6 thé 1am ting
duoc cAn ning tir thoi diém cai stra dén 12 tuan tudi hay khong.

Ching PRRSV dugc phén 14p tir huyét thanh ctia lon 28 ngay tudi tir nha tré da bi
nhi®m khudn c6 cic d4u hiéu 14m sang ciia PRRS. ARN dugc chiét va duoc lap trinh tu.
Cac virut PRRS da lan truyén duoc 1am bat hoat béng phan tng hoéa hoc st dung BEI
(etylenimin nhi phan). Formaldehyt hoic BPL (betapropiolacton) ciing c6 thé duoc st
dung dé 1am bét hoat virut PRRS. 160 lon duong tinh véi PRRS dugc tach thanh bén
nhém. Cac lon nay bao gém ca lon duc va lon nai. Cac lon nay khoang 21 ngay tudi va
¢é cin nang trung binh khoang 18 pao.

Béng 1: Nhém diéu tri

Nhém Xir Iy n
Vacxin PRRSV MLV ' thwong pham, vacxin
A circovac PCV2?, vacxin PRRSV tu sinh di duoc 1am | 40
bét hoat 3
Thuong pham PRRSV MLV va Circovac PCV2
vacxin
' PRRSV MLV thuong pham, Vacxin circovac PCV?2,
C MAINSAIL ® Mycoplasma hyopneumoniae vacxin®, | 40
vacxin PRRSV ty sinh d3 dwoc 1am bt hoat
PRRSV MLV thuong phém, vacxin circovac PCV2,
D va vacxin MAINSAIL® Mycoplasma 40
hyopneumoniae

Vacxin MLV PRRSV' thuong phim: vacxin INGELVAC PRRS® MLV
(Boehringer Ingelheim), lidu d4n nhén.

Vacxin Circovac PCV2 2: vacxin PCV2 CIRCOVAC® (vacxin di dugc 1am bét
hoat duoc ban trén thi truong béi Merial Limited) chita ching PCV2 Imp.1010, 2ml/liéu

B 40

st dung.

Vacxin PRRSV tu sinh d3 duoc lam bt hoat 3 trong chét bd sung/nhil tuong TS6
(66,66% TS6 + dich long nghién ctru 33,33% PRRSV) (TS6 nhu dugc mod ta trong US
7,608,279 va US 7,371,395, va ca trong Bang 3), liéu sir dung Icc

Vacxin MAINSAIL® Mycoplasma hyopneumoniae®: da dugc 1am bt hoat M hyo
vacxin vi khudn vacxin (ProtaTek International, Inc., Saint Paul, MN), 1mU/lidu st dung.

Bang 2: Phac dd diéu tri

Pwong

Nhém Diéu tri .
: st dung

Thé tich Tén s6 Nghi ngo
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1 liéu vacxin Ingelvac PRRS® 0,5mL
MLV vao c0 bén phai cia lgn dang MLV PO
A Mét liéu
cai sita PRRS
- . s A1a Ingelvac PRRS
1 liéu vacxin Circovac vao c6 bén 0,5mL e 7oA L
e . . Mot lieu Phoi nhiém tu
A phai cia lgn dang cai sita ™M Circovac . o
-2 . . 1A, s Circovac nhién
1 1iéu vacxin PRRS d3 bi chét vao 1,0mL N
FOS N A . . | Hailiéu PRRS
¢0 bén trai. 3 tuan sau liéu vacxin PRRS ’da 3 bi chét
PRRS d3 bi chét thir hai vao cd bi chét :
bén trai
1 liéu vacxin Ingelvac PRRS® 0,5mL Mot lidu
MLV vao cd be.n E)hal 0 lon dang MLV Ingelv'ac PRRS | Phoi nhifm tu
B ‘ cai stra , M PRRS Mot lidu nhién
1 liéu vacxin Circovac vao cb bén 0,5mL . '
v . . Circovac
phai & lgn dang cai sira Circovac
1 liéu vacxin Ingelvac PRRS® I
MLYV vio ¢d bén phai & lon dang 0,5 >
cai sita : MLV M6t lieu
. . s Z1a PRRS Ingelvac PRRS
1 1iéu vacxin Circovac vao c0 bén s 1o
phai & lon dang caisita 0,5mL Mot licu
2 . IR Circovac Circovac Phoi nhiém tu
C 1 glel;l vac,)'un PR}KS da bi chét vao ™M 1.0ml Hai lidu PRRS hién
c0 bén trai. 3 tuan sau liéu vacxin PRRS da 3 bi chét
PRRS d3 bi chét thir hai vao cd . 1A PO
N e bi chet Mot lieu
bén trai ..
2 . T S 1mL Mainsail
1 liéu vacxin Mainsail vao cd bén ..
.. . Mainsail
phai ¢ lon dang cai sita
1 lidu Vacrgin Ingelvac PRRS® 0,5mL Mot lidu
MLV vao c¢6 bén phai 6 lon dang MLV j
. RR Ingelvac PRRS
3 cai stra 2 PRRS Mot liéu Phoi nhiém tir
D 1 lidu vacxin Circovac vaio cd bén | IM 0,5mL ¢ vemt
ve a C . Circovac nhién
phai & lgn dang cai sita Circovac e 152
2 Lo e T T, Mot liéu
1 liéu vacxin Mainsail vao c0 bén 1mL ..
v . .. Mainsail
phai & lon dang cai sita Mainsail

Bang 3: Nhii twong TS6 (nhii twong dugc md td trong US 7,608,279 va US

7,371,395)

Pha déu (120ml)

Sorbitan monooleat (SPAN 80%)

1,8% khbi lugng/thé tich

Sorbitan trioleat (20 OE) (TWEEN 85%)

10,2% khbi luong/thé tich

Dau parafin (MARCOL 82%)

88% thé tich/thé tich

Pha nuéc (120ml)

20% (khoi Iugng/thé tich) dung dich sorbitan
monooleat (20 OE) (TWEEN 80%)

11,25% khoi luong/thé tich

Dung dich dém dang truong phosphat disodic va
monopotassic 0,02M (pH7,8)

85,75% the tich/the tich

Natri mercurothiolat (Thionersal®) 1% trong nudc

1,5% thé tich/thé tich

Céc lon dugc theo ddi trong 61 ngdy va cin vao ngay 0 va 61. Cac méu huyét

thanh ciling dugc rat ra ¢ ca hai thoi diém nay va dugc danh gia vé su c6 méat cia PRRSV

bing qPCR (Fig.1) va vé ndng do chuin khéng thé trung hoa bing cach sir dung thir

nghiém trung hoa diém huynh quang (FFN). Nong d6 chuén khang thé trung hoa duge do

v6i ca hai ching duge st dung trong diéu tri ching ngira cling nhu ching khac loai,
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NADC20 (Fig.2). Viéc tang can dugc danh gia giita tAt c4 cac nhém lon bang cach sir
dung ANOVA hai chidu (6=0,05) dé xé4c dinh liéu cac yéu td, cAn ning ban diu va nhém
didu tri, c6 tac dong dang ké dén su thay dbi dau ra, can ning cudi (Fig.3) hay khéng. Sau
d6, cac nhém nay dugc phan loai bang cach sir dung thir nghiém Student’s t (a=0,05) dé
hién thi hoa sai khac cé ¥ nghia thdng ké giita cac nhém (Fig.4). Cac lon dugc danh gia
tuong tu ,dé xac dinh liéu viéc ching nglra M. hyopneumoniae c6 tac dong dang ké dén

cin ning cudi ma khéng phan biét cac yéu to khéc cua viéc diéu tri da néu (Fig.5).

Céc két qua ctia nghién ctru 13 phirc tap béi thuc té 13 cic dong vt trong cac nhém
didu tri A va B ¢6 cin ning nhe hon dang ké so véi cac dong vt trong cac nhém C va D
& thoi diém bt dlu cia nghién ciru. Duya trén co sé qPCR thu dugce tir huyét thanh dugc
rit ra tir thoi diém bit ddu nghién ctru dudng nhu 13 sy khéc biét ndy c6 thé c6 do co
nhiéu nhidm khuin PRRSV nghiém trong trong cic nhém A va B. Bing chimg nay dugc
khing dinh hon nita bang cac két qua ctia thir nghiém FFN theo sang ché ma d chimg
minh duge su sai khac c6 ¢ nghia théng ké cta ndng d6 chudn khang thé trung hoa dbi
v6i virut 1-7-4 RFLP cho c4c lon trong nhém A & thoi diém két thic nghién ciru. C6 vé
nhu cac lon ndy d3 trai qua nhiéu kich thich trdm trong véi virut ndy truéc khi ching
nglra. Vacxin d dugc 1am bat hoat duge phan phéi vao ngay 0 c6 thé st dung nhur vacxin
ching ngira nhic lai sau kich thich nay. Piéu d6 c6 thé din dén viéc ndng d6 chuin
khang thé trung hoa gia ting & thoi diém két thic ciia nghién ctru so v6i cdc nhém khac
khong dugce tiép nhén vacxin, hoic khong bi nhiém khuén ning & thoi diém bét déu cta
nghién ctru. Nghién ctru khéc dugc thuc hién dé danh gia mirc d6 anh hudng ciia vacxin
PRRSV ty sinh di duge 1am bat hoat khi duoc sir dung dong thdi véi PRRSV MLV. Céc
két qua da cho thiy murc thiét hai do lon chét dugc gidm 2-5% khi stt dung PRRS d3 bi
chét v6i MLV (Bang 4).

Bang 4: Hiéu qua ctia vacxin PRRS d4 duoc 1am bit hoat

. Mirc giam thiét
Nhém hai do lon chét
A: Pbi chimg (1 liéu vacxin Ingelvac PRRS® ]
MLV)

B: 1 lidu vacxin Ingelvac PRRS® MLV + 1 liéu

. 3 - N 2,5%
vacxin PRRSV tu sinh d3 dugc 1am bat hoat
C: 1 liéu vacxin Ingelvac PRRS® MLV + 1 lidu
vacxin PRRSV tu sinh d3 duoc 1am bat hoat + 1 5.0%
,U%

lidu vacxin MAINSAIL® Mycoplasma
hyopneumoniae
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Khi so sanh cac didu tri din dén viéc lam ting dang ké cin ning vio thoi diém
cudi ciia nghién ctru, viéc chiing ngira M. hyopneumoniae da khing dinh rd rang kha ning
ting cin nang cua lon dugc gia ting. Céc lgn tiép nhan M. hyopneumoniae ching nglra &
thoi diém két thic nghién ciru ngly cé cin ning tang trung binh 11 pao so véi cac lon
khong duge tiép nhan viée didu tri ndy va murc thiét hai do chét duge cai thién 3,7% &
nhom da duoc chung nglra M. hyopneumoniae. Do do, uu diém dang ké vé& mat kinh té c6
th8 duoc ghi nhan dbi vé6i viéc ching ngira M. hyopneumoniae. Céc két qua nay ching
minh cho thiy loi ich ting can dang ké d6i v6i cac lon da duoc tiép nhan viée chiing ngira
M. hyopneumoniae.

Dit liéu nay da chi ra lgi ich cta viéc ching nglra M. hyopneumoniae hién dang
duoc danh gia thip trong linh vuc ndy. Dit liéu ndy cling chi ra loi ich cia viéc sir dung
vacxin PRRSV d4 duoc 1am bat hoat v6i PRRSV MLV d3 1am giam ty 18 chét. Ngoai ra,
cac két qua nay cho thiy khong c6 hién tuong nhiéu khi vacxin M hyo dugc tron véi

vacxin PCV2 va PRRSV.

Véi cac phuong an duge uu tién theo sang ché d3 dugc mo ta chi tiét, can phai
hiéu réng sang ché dugc xac dinh bdi cac doan néu trén khong bi gidi han & cac phﬁn mo
ta chi tiét cu thé néu trong phin mé ta néu trén vi nhiéu thay dbi hién nhién ciia ching cé
thé duge thuc hién ma khong nim ngoai pham vi clia sang ché. T4t ca cac tai liéu duoc
trich din hodc dugc tham khao trong ban md ta nay (“cac tii liéu dugce trich dan trong
ban md ta nay”), va tAt ca céc tai lidu duoc trich dAn hoic dugce tham khéo trong cac tai
lidu duoc trich din trong ban md ta ndy, cing véi cac huéng dan cua nha san xuét, phan
md ta, dic diém k¥ thuit cia san phdm, va céc to roi san pham cho c4c san pham bét ky
duge dé cap trong ban md ta ndy hodc trong tai liéu bét ky duge dua vao bang cach vién
din, nho d6 dugc dua vao ban md ta nay bi‘mg cach vién dan, va cé thé duoc st dung

trong thuc té sang ché.
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YEU CAU BAO HQ
1. Vacxin chira: i) khang nguyén Mycoplasma hyopneumoniae (M hyo), ii) khang nguyén
hoi ching réi loan sinh san va hd hép cta lon (Porcine Reproductive and Respiratory
Syndrome Virus - PRRSV) d3 dugc 1am bat hoat, va iii) khang nguyén PRRSV séng da
dugc cai bién.
2. Vacxin theo diém 1, trong d6 vacxin ndy chtra khang nguyén circovirut typ 2 & lgn
(PCV2).
3. Vacxin theo diém 2, trong d6 khang nguyén PCV2 la khang nguyén PCV2 d3 dugc
lam bét hoat.
4. Vacxin theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6 khang nguyén M hyo
1a khang nguyén M hyo da duoc lam bét hoat.
5. Vacxin theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 khang nguyén PRRSV
da duqc 1am bat hoat bao gf‘)m PRRSV d3 dugc lam bét hoat chira polynucleotit ma hoa
protein ORF5 c6 do trong ddng trinh tu it nhét 13 91% véi trinh ty néu trong SEQ ID
NO.2, SEQ ID NO.3, SEQ ID NO.4, SEQ ID NO.5, SEQ ID NO.6, SEQ ID NO.7, SEQ
ID NO.8, hoic SEQ ID NO. 9.
6. Vacxin theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 vacxin nay lam ting
kha nang ting can hodc lam gidm murc thiét hai do lon chét.
7. Vacxin theo diém bét ky trong s6 cac diém tir 1 dén 6, trong d6 vacxin nay con chia
mot hodc nhiéu chat mang, chét bd trg, chit din thudc, hoic ta duge duge dung hodc
dung dugc trong thu y.
8. Kit ching ngira bao gdm mat hodc nhiéu lo vacxin chira vacxin theo diém bat ky trong

sO cac diem tir 1 dén 7.
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1%

gPCR dwgc thwe hién trén huvét thanh dwgc 1y vao ngay thi nhét ciia nghién cttu

40,00

p=0,0134 i 1

35,60

30,00 -

B Ct DO trung binh
B Ct D61 trung binh

Ct trung binh
S
&
o
]

A B C D
Tiéu dé truc

Fig.1
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2/9

Nbng @6 chuin FFN tir huyét thanh dwgc lay & ngay 0 va ngay 21

6 chuan FFN trung binh

-

(F

Nong (

a8 .

20

ia -

Chang :

Chang 1-7-4 Ching 1-7-4 Chung MLV/D9 !
AMLVDs1 NAD20/DS NAD20/Dsl

RFLED8  RFLPD61

Chiing virut/théi diém

(*) theé hién nhém c6 nong 4 chuan cao hon dang ke

dira trén két qua ciia phép kiém dinh Student (¢=0.05)

Fig.2
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T¥ 1€ so sAnh vé mikc ting can gitra tat ca cac nhom lgn

)

av

.

Ié ta

.

T

?ng

trung binh (Ib

ang cin

Ty 1€ ting can trung binh (Ibs/ngay)

1,2- p=0,0272 A

AB
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49

Céan ning trung binh cia cac nhém lgn & ngay 0 va ngay 61 cia nghién ciru

90,0
p=0,0272
A

86.0

70,0 8 AB
o~ 7
=
= 60,0
=
=
o 50,0 o Can ning
& ban dau
& 40.0 trung binh
L0 s 2
§ | @ Cén ning
= 30.0 keét thiic
U trung binh

20.0 -

10,0

0.0 ,
A 8 C C

Nhém xw Iy

Chir cai n6i mé ta két qua cida phép kifm dinh Student (¢=0,05)

Fig.4
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59

So sanh cin ning két thiic dira trén tinh trang chiing ngira Mycoplasma

Can nang trung binh (Ibs)

90,0 -
80.0
70,0 -

60.0

p=0,0215

g Can ning
ban dau
trung binh

@ Cén nang
ket thic
trung binh

Tiep nhin vacxin Khéng tiep nhin vacxin
ALhvopnenmoniae AL hyopaeumoniae

Tinh trang chiing nglra Mycoplasma

Tri 56 p thé hién két qua ciia phan tich ANOVA hai chiéu

Fig.5
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931
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ALY ORA[TUL TS U "ASHUA Funyo end GO oy udord £y yuri, EITE| Q
AT DBA[BU] 1E-SHU AT *AS U Suny ena G0 oyo wajoad 1) yuisy, UI)01 ] L
CI0)SO] 102 Jod ASU U AU FUniDd Bnd GO oyd wiaold 0y yuid], U100 )
n1yd wewy dg ueyd oyl “A S SUNLD BNO GAO Oy wRjoxd 1y qui ], EIR| ¢
_,uw F11-118 depupyd .mﬁ *ASUM A FUnyD vud GO ogo uead Ay qu, TRIGIE P
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uod v Ol dug( | "ON A1 0US
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79

;EQ 3}} NO.1 (Tanh tu AD cud ORFw PRRSV 603bp)

GOTOGoRARTT

T

;ﬁowzCCn:H-Lt:ﬂ_ CRETTGATT

PEtINCAL s

SGCGETGEAGACCT

Fod Nt =
GACACAGTCE

TSN TR T

o

COTCRDCE ,’—(&7‘

e SRS

oTED

G
S LCERACRET

Lall=izxl

LOCETAT

P O CT
TTLATTE T

.._,-_v’oJ__. ¥ B S. SR A A

i S eaiee)
LATT

TN T L I D T ST
SICERRC ERC OERRC TG SRR

SEQIDNO.2 (ORFS PRRSY 200az, thé phan lip 14-02227-1)

LEFFL -’-«1__‘?

,j_- L

SEQ]D\*OJI thé ph*m lap SH lllb E
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-
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*EUROC PRRS ch

144
£
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AYs]
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2

4

(€3]

100% 100% | 92.0% | 94.0% | 87.0%

2 86.5% | 86.0% | 33.7%
3 100% | 92.0% | 94.0% | 87.0% | 86,5% | 86,0% | 33.7%
4 100% | 93.0% | 86,5% | 85.5% | 86.0% | 53.2%
5 100% | 92.5% | 91.0% | 92.0% | 55.1%
6 160% | 96.5% | 90.5% | 536,1%
7 100% | 87.5% | 54.1%

100% | 53.0%

NG| 0

Cay phat sinh loai

SEQIDNGE
QIDHEQ:
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AY
DANH MUC TRINH TU
<110> MERIAL, INC.
<120> VACXIN CHUA KHANG NGUYEN MYCOPLASMA HYOPNEUMONIAE VA KIT CHUA VACXIN NAY
<130> MER 15-288
<150> 62/272,017
<151> 2015-12-28
<160> 9
<170> Phién ban PatentIn 3.5
<210> 1
<211> 600
<212> ADN
<213> Trinh tuy nhan tao
<220>
<223> Trinh ty ADN cuia ORF5 PRRSV
<400> 1
atgttgggga aatgcttgac cgcgggctge tgctcgcaat tgcctttttt gtggtgtatc 60
gtgccgttet gttttgttge gctcgtcaac gccaacaaca gcagcagctce ccatttacag 120
ttgatttata acctgacgat atgtgagctg aatggcacag attggctaaa caaaagtttt 180
gattgggcgg tggagacctt tgttattttt cctgtgttga ctcatattgt ctcctatgge 240
gccctcacca ccagecattt ccttgacaca gtcggectga tcaccgtgtc tgccgccgga 300
tattaccacg ggcggtatgt cttgagtagc atttatgccg tctgcgccct ggctgcegtta 360
acttgcttcg tcatcaggct aacaaaaaat tgtatgtcct ggegttactc atgcaccaga 420
tatactaatt ttcttctgga caccaagggc aaactctatc gttggcggtc tcctgtcatc 480
atagagaaag ggggtaaaat tgaggtcgaa ggtcacctga tcgacctcaa gagagttgtg 540
cttgacggtt ccgcggcaac ccctgtaacc aaagtttcag cggaacaatg gggccgtcct 600
<210> 2
<211> 200
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Thé& phan 1lap ORF5 PRRSV 14-02227-1
<400> 2
Met Leu Gly Lys Cys Leu Thr Ala Gly Cys Cys Ser Gln Leu Pro Phe
1 5 10 15
Leu Trp Cys Ile Val Pro Phe Cys Phe Val Ala Leu Val Asn Ala Asn
20 25 30
Asn Ser Ser Ser Ser His Leu Gln Leu Ile Tyr Asn Leu Thr Ile Cys
35 40 45
Glu Leu Asn Gly Thr Asp Trp Leu Asn Lys Ser Phe Asp Trp Ala Val
50 55 60
Glu Thr Phe Val Ile Phe Pro Val Leu Thr His Ile Val Ser Tyr Gly
65 70 75 80
Ala Leu Thr Thr Ser His Phe Leu Asp Thr Val Gly Leu Ile Thr Val
85 90 95
Ser Ala Ala Gly Tyr Tyr His Gly Arg Tyr Val Leu Ser Ser Ile Tyr
100 105 110
Ala Val Cys Ala Leu Ala Ala Leu Thr Cys Phe Val Ile Arg Leu Thr
115 120 125
Lys Asn Cys Met Ser Trp Arg Tyr Ser Cys Thr Arg Tyr Thr Asn Phe
130 135 140
Leu Leu Asp Thr Lys Gly Lys Leu Tyr Arg Trp Arg Ser Pro Val Ile
145 150 155 160
Ile Glu Lys Gly Gly Lys Ile Glu Val Glu Gly His Leu Ile Asp Leu
165 170 175
Lys Arg Val Val Leu Asp Gly Ser Ala Ala Thr Pro Val Thr Lys Val
180 185 190
Ser Ala Glu Gln Trp Gly Arg Pro
195 200
<210> 3
<211> 200
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Thé& phan 1l4p ORF5 PRRSV 14-02094-1
<400> 3
Met Leu Gly Lys Cys Leu Thr Ala Gly Cys Cys Ser Gln Leu Pro Phe
1 5 10 15
Leu Trp Cys Ile Val Pro Phe Cys Phe Val Ala Leu Val Asn Ala Asn
20 25 30
Asn Ser Ser Ser Ser His Leu Gln Leu Ile Tyr Asn Leu Thr Ile Cys
35 40 45
Glu Leu Asn Gly Thr Asp Trp Leu Asn Lys Ser Phe Asp Trp Ala Val
50 55 60
Glu Thr Phe Val Ile Phe Pro Val Leu Thr His Ile Val Ser Tyr Gly
65 70 75 80
Ala Leu Thr Thr Ser His Phe Leu Asp Thr Val Gly Leu Ile Thr Val
85 90 95
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Ser Ala Ala Gly Tyr Tyr His Gly Arg Tyr Val Leu Ser Ser Ile Tyr
100 105 110
Ala Val Cys Ala Leu Ala Ala Leu Thr Cys Phe Val Ile Arg Leu Thr
115 120 125
Lys Asn Cys Met Ser Trp Arg Tyr Ser Cys Thr Arg Tyr Thr Asn Phe
130 135 140
Leu Leu Asp Thr Lys Gly Lys Leu Tyr Arg Trp Arg Ser Pro Val Ile
145 150 155 160
Ile Glu Lys Gly Gly Lys Ile Glu Val Glu Gly His Leu Ile Asp Leu
165 170 175
Lys Arg Val Val Leu Asp Gly Ser Ala Ala Thr Pro Val Thr Lys Val
180 185 190
Ser Ala Glu Gln Trp Gly Arg Pro
195 200
<210> 4
<211> 200
<212> PRT
<213> Trinh tuy nhén tao
<220>
<223> Thé& phan 1ap ORF5 PRRSV S11-1118-1
<400> 4
Met Leu Gly Lys Cys Leu Thr Ala Gly Tyr Cys Ser Gln Leu Pro Phe
1 5 10 15
Leu Trp Cys Ile Val Pro Phe Cys Phe Ala Ala Leu Val Asn Ala Asn
20 25 30
Ser Asn Ser Ser Ser His Leu Gln Leu Ile Tyr Asn Leu Thr Ile Cys
35 40 . 45 .
Glu Leu Asn Gly Thr Asp Trp Leu Asn Asn Lys Phe Asp Trp Ala Val
50 55 60
Glu Thr Phe Val Ile Phe Pro Val Leu Thr His Ile Val Ser Tyr Gly
65 70 75 80
Ala Leu Thr Thr Ser His Leu Leu Asp Thr Val Gly Leu Ile Thr Val
85 90 95
Ser Thr Ala Gly Tyr Cys His Gly Arg Tyr Val Leu Ser Ser Ile Tyr
100 105 110
Ala Val Cys Ala Leu Ala Ala Leu Ile Cys Phe Ala Ile Arg Leu Ala
115 120 125
Lys Asn Cys Met Ser Trp Arg Tyr Ser Cys Thr Arg Tyr Thr Asn Phe
130 135 140
Leu Leu Asp Thr Lys Gly Lys Leu Tyr Arg Trp Arg Ser Pro Val Ile
145 150 155 160
Ile Glu Lys Gly Gly Lys Val Asp Val Gly Gly His Leu Ile Asp Leu
165 170 175
Lys Arg Val Val Leu Asp Gly Ser Ala Ala Thr Pro Val Thr Lys Ile
180 185 190
Ser Ala Glu Gln Trp Gly Arg Pro
195 200
<210> 5
<211> 200
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Thé& phan lap tham chiéu ORF5 PRRSV
<400> 5 '
Met Leu Gly Lys Cys Leu Thr Ala Gly Cys Cys Ser Gln Leu Pro Ser

Leu Trp Cys Ile Val Pro Phe Cys Phe Ala Ala Leu Val Asn Ala Asn
20 25 30

Ser Ser Ser Ser Ser His Leu Gln Leu Ile Tyr Asn Leu Thr Leu Cys

35 40 45
Glu Leu Asn Gly Thr Asp Trp Leu Asn Asn Lys Phe Asp Trp Ala Val
50 55 60

Glu Thr Phe Val Ile Phe Pro Val Leu Thr His Ile Val Ser Tyr Gly

65 70 75 80

Ala Leu Thr Thr Ser His Phe Leu Asp Thr Val Gly Leu Ile Thr Val

85 90 95

Ser Thr Ala Gly Phe Tyr His Gly Arg Tyr Val Leu Ser Ser Ile Tyr
100 105 110

Ala Val Cys Ala Leu Ala Ala Leu Thr Cys Phe Val Ile Arg Leu Ala

115 120 125
Lys Asn Cys Met Ser Trp Arg Tyr Ser Cys Thr Arg Tyr Thr Asn Phe
130 135 140

Leu Leu Asp Thr Lys Gly Arg Leu Tyr Arg Trp Arg Ser Pro Val Ile

145 150 155 160

Ile Glu Lys Gly Gly Lys Val Glu Val Glu Gly His Leu Ile Asp Leu

165 170 175

Lys Arg Val Val Leu Asp Gly Ser Ala Ala Thr Pro Val Thr Arg Val
180 185 190

Ser Ala Glu Gln Trp Gly Arg Pro
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<210>
<211>
<212>
<213>
<220>
<223>
<400>

Met
1
Leu
Ser
Glu
Glu
65
Ala
Ser
Ala
Lys
Leu
145
Ile

Lys

Ser

Leu
Trp
Ser
Leu
50

Thr
Leu
Thr
Val
Asn
130
Leu
Glu

Arg

Ala

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Met
1
Leu
Asn
Glu
Glu
65
Ala
Ser
Ala
Lys
Leu
145
Ile
Lys

Ser

Leu
Trp
Asp
Leu
50

Ser
Leu
Thr
Val
Asn
130
Leu
Glu
Arg

Ala

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met Leu Gly Arg Gly Val Thr Gly Gly

1

195

200
PRT

Trinh tu

Thé& phan

6
Gly

Cys
Ser
35

Asn
Phe
Thr
Ala
Cys
115
Cys
Asp
Lys
Val
Glu
195

7

200
PRT

Lys
Ile
20

Ser
Gly
Val
Thr
Gly
100
Ala
Met
Thr
Arg
val
180
Gln

nhén tao

lap
Cys
Val
Ser
Thr
Ile
Ser
85

Phe
Leu
Ser
Lys
Gly
165

Leu

Trp

tham chiéu ORF5

Leu
Pro
His
Asp
Phe
70

His
Tyr
Ala
Trp
Gly
150
Lys

Asp

Gly

Thr Ala Gly

Phe
Phe
Trp
55

Pro
Phe
His
Ala
Arg
135
Arg

Val

Gly

Trinh ty nhan tao

ORF5
7

Cys
Ser
35

Asn
Phe
Thr
Ala
Cys
115
Cys
Asp
Lys
Val
Glu
195

8

200
PRT

Glu

RespPRRS-BI

Lys
Ile
20

Ser
Gly
Val
Thr
Gly
100
Ala
Met
Thr
Arg
Val

180
Gln

Cys
5
Val
Ser
Thr
Ile
Ser
85
Phe
Leu
Ser
Lys
Gly
165

Leu

Trp

Leu
Pro
His
Asp
Phe
70

His
Val
Ala
Trp
Gly
150
Lys

Asp

Gly

Trp
Gln
40

Leu
Val
Leu
Gly
Leu
120
Tyr
Leu
Glu

Ser

Leu
200

Phe
25

Leu
Ala
Leu
Asp
Arg
105
Ile
Ser
Tyr

Val

Val
185

35727

PRRSV Fostera

Cys
10

Ala
Ile
Glu
Thr
Thr
90

Tyr
Cys
Cys
Arg
Glu

170
Ala

Ingelvac MLV

Thr
Phe

Leu

Trp
55

Pro
Phe
His
Ala
Arg
135
Gly
Val

Gly

Trinh tu nhén tao

Ala
Cys
Gln
40

Leu
Val
Leu
Gly
Leu
120
Tyr
Leu
Glu

Ser

Pro
200

Gly
Phe
25

Leu
Ala

Leu

Asp

Arg

105
Thr

Ala
Tyr
Val

Val
185

ORF5 PRRS-BI Ingelvac ATP

8

Val Trp Cys

5

Cys
10

Ala
Ile
Asn
Thr
Thr
90

Tyr
Cys
Cys
Arg
Glu

170
Ala

Cys
10

Cys Ser Arg

Val
Tyr
Lys
His
75

Val
Val

Phe

Thr

Trp
155
Gly

Thr

Cys
Val
Tyr
Lys
His
75

Val
Val
Phe
Thr
Trp
155

Gly

Thr

Gly

Ile Val Pro Phe Cys Phe Ala Ala

20

25

Ser Asn Ser Ser Ser His Leu Gln Leu Ile Tyr

Leu
Asn
Phe
60

Ile
Gly
Leu
val
Arg
140
Arg
His

Pro

Ser
Leu
Asn
Phe
60

Ile
Ala
Leu
Val
Arg
140
Arg
His

Pro

Ser
Leu

Asn

Gly
Leu
45

Asp
Val
Leu
Ser
Ile
125
Tyr
Ser

Leu

Leu

Gln
Ala
Leu
45

Asp
Val
Leu
Ser
Ile
125
Tyr
Ser

Leu

Ile

Arg
Val

Leu

-36-

Leu
Asn

30
Thr

Trp
Ser
Val
Ser
110
Arg
Thr
Pro

Ile

Thr
190

Leu
Asn

30
Thr

Trp
Ser
Val
Ser
110
Arg
Thr
Pro

Ile

Thr
190

Thr

Asn
30
Thr

Leu
15

Ala
Leu
Ala
Tyr
Thr
95

Ile
Leu
Asn
Val
Asp

175
Arg

Leu
15

Ala
Leu
Ala
Tyr
Thr
95

Ile
Phe
Asn
Val
Asp

175
Arg

Leu
15
Ala

Leu

Ser
Asn
Cys
Val
Cys
80

Val
Tyr
Ala
Phe
Ile
160

Leu

Val

Ser
Ser
Cys
Val
Gly
80

Val
Tyr
Ala
Phe
Ile
160

Leu

Val

Ser
Asn

Cys



Glu
Glu
65

Ala
Ser
Ala
Lys
Leu
145
Ile
Lys

Ser

Leu
50

Thr
Leu
Thr
Val
Asn
130
Leu
Glu

Arg

Ala

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Met
1
Phe
Asp
Ile
Ala
65
Leu
Ala
Val
Ala
Asn
145
Ile

Thr

Arg

Arg
Trp
Gly
Cys
50

Val
Gly
Val
Tyr
Ala
130
Phe
Val

Ile

Thr

35
Asn

Phe
Thr
Ala
Cys
115
Cys
Asp
Lys
Val
Glu
195
9

200
PRT

Gly
Val
Thr
Gly
100
Ala
Met
Thr
Gly
Val

180
Gln

Thr
Ile
Ser
85

Phe
Leu
Ser
Lys
Gly

165
Leu

Trp

Asp
Phe
70

His
Tyr
Ala
Trp
Gly
150
Lys
Asp

Gly

Trp
55

Pro
Phe
His
Ala
Arg
135
Arg
Val
Gly

Arg

Trinh ty nhan tao

Chung ORF5 EURO PRRS

9

Cys Ser His Lys Leu

Trp
Asn
35

Glu
Glu
Phe
Ser
Gly
115
Lys
Ile
Val

Lys

Ser
195

Leu
20

Gly
Leu
Thr
Leu
Thr
100
Ala
Asn
Val
Glu
His

180
Ala

5
Phe

Asp
Asn
Phe
Thr
85

Ala
Cys
Cys
Asp
Lys
165

Val

Glu

Leu
Ser
Gly
Val
70

Thr
Gly
Ala
Met
Asp
150
Leu

Val

Gln

Leu
Ser
Thr
55

Leu
Ser
Phe
Phe
Ala

135
Arg

Gly

Leu

Trp

40
Leu

Val
Leu
Gly
Leu
120
Tyr
Leu
Glu

Ser

Pro
200

Lys
Leu
Asp
Arg
105
Thr
Ser
Tyr
Val

Val
185

Asn
Thr
Thr
90

Tyr
Cys
Cys
arg
Glu

170
Ala

Lelystad

Gly
Cys
Thr
40

Asp
Tyr
His
Val
Ala
120
Cys
Gly
Lys
Glu

Glu
200

Arg
Thr
25

Tyr
Trp
Pro
Phe
Gly
105
Ala
Arg
Arg

Ala

Gly
185

Phe
10

Gly
Gln
Leu
Val
Phe
90

Gly
Phe
Tyr
Val
Glu

170
Val

35727

Lys
His
75

Val
Val
Phe

Thr

Trp
155
Gly

Thr

Leu
Leu
Tyr
Ser
Ala
75

Asp
Arg
Val
Ala
His
155

Val

Lys

Phe
60

Ile
Gly
Leu
Val
Arg
140
Arg
His

Pro

Thr
Ser
Ile
Ser
60

Thr
Ala
Tyr
Cys
Arg
140
Arg
Asp

Ala

45
Asp

Val
Leu
Ser
Ile
125
Tyr
Ser

Leu

Leu

Pro

Trp
Tyr
45

His
His
Leu
Val
Phe

125
Thr

Trp
Gly

Gln

-37-

Trp
Ser
Val
Ser
110
Arg
Thr
Pro

Ile

Thr
190

His
Ser
30

Asn
Phe
Ile
Gly
Leu
110
Val
Arg
Lys

Asn

Pro
190

Ala
Tyr
Thr
95

Ile
Leu
Asn
Val
Asp

175
Arg

Ser
15

Phe
Leu
Gly
Leu
Leu
95

Cys
Ile
Phe
Ser
Leu

175
Leu

Leu
Ser
80

Val
Tyr
Ala
Phe
Ile
160

Leu

Val

Cys
Ala
Thr
Trp
Ser
80

Gly
Ser
Arg
Thr
Pro
160

Val

Thr





