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moéng 6 dong vat do Picornavirut gay ra.
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Linh v1_i’c ky thuit dwoe dé cap

Giai phép hitu ich thudc linh vuc sinh hoc phan tir tng dung trong y hoc, cu thé
1a gidi phap hitu ich d& cép dén quy trinh tao hat gia virut gdy bénh 1& mdm long
méng, virut Picornaviridae & san xuét vacxin d& ngin ngira va diéu tri bénh 16 mdm
long moéng cho gia suc.

Tinh trang ky thuit cia giai phap hiru ich

Bénh 1o mdm long méng (LMLM) 14 bénh truyén nhidm xuyén bién giéi tAn
cong ifat nudi va dong vit hoang di & chau Phi, chau A va mot vai noi & Nam M.
Dich FMD trong nhitng viing bi bénh tiép tuc de doa nganh chin nudi cong nghiép
trong nhitng nudc khong c6 FMD (c6 ti€ém ching hodc khong ti€ém chiing). [Grubman
2006; Van Phan Le et al., 2010].

Téc nhan giy bénh, virus 16 mdm long méng 13 loai picornavirut nhd thudc ho
Picornavirut, khdng vé véi 7 typ huyét thanh. Virut nay khéng c6 vé boc voi capsit 20
mit va chtra mot soi don ARN duong. Virut & mdm long méng c6 bay typ 1a A, 0, C,
Asia-1, SAT-1, SAT-2, va SAT-3 véi hon 60 typ phu. Dic biét trong typ A, c6 tdi 35
typ phu & cac thoi diém khac nhau. Mét s typ phu xuét hién méi va mot sb bién mét
[Baxt et al., 1984]. Virut 16 mdm long mong typ huyét thanh O, A va Asial 14 dic hitu
cho céc nudc Pong Nam A, noi thuong xuyén c6 nhitng bio cdo vé dich bénh.
[Knowles et al., 2012].

Hat virut chtra sgi ARN don cuc duong, dai khoang 8500 nucleotit. ARN lién két
héa tri v6i mot protein nhé, VPg & ddu 5' va su dich md ARN tao ra mdt polypeptit
don (L-P1-P2-P3), ma sau d6 dugc tach thanh cic protein ciu tric (tir ving P1) va
khong cAu trac (nhu proteaza dac hi¢u virut 3C va ARN polymeraza ddc hi€u virut
3D). Capsit ctia virus khong c6 vo boc va c6 tinh dbi xtmg 20 mit (icosahedral
symmetry) v6i dudng kinh khoang 300A, chita 60 ban sao ciia timg protein ciu tric
VP1, VP2, VP3 va VP4. Trong khi 3 protein dau c6 cac thanh phén bé mit (MW=24
kDa), VP4 (MW=8.5 kDa) & bén trong (internal). Virion thudong c6 1 hodc 2 don vi
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VPO, tién thdn cta VP2 va VP4. Hinh déang bé mit clia virut hdu nhu hinh ciu va
twong d6i min. Virut c6 tinh déi xtmg 20 mat, m8i mét don vi khong déi xtmg c6 5
phdn (pentamer) tao thanh do 5 ban sao cta protomer sinh hoc ciia virut 16 mém long
méng tai sip xép [Goodwin et al., 2009].

Hién d4 c6 mot sd quy trinh san xuét vacxin dé phong ngira virut 1& mdm long
moéng cho dong vat, vi du, vacxin virut séng, vacxin virut bat hoat, vacxin du6i don
vi/tai td hop, vacxin vecto virut, vacxin sir dung k¥ thuat di truyén, vacxin ADN, tuy
nhién, do virut 16 mém long méng c6 kha ning bién ching cao nén nhitng vacxin dugc
phat trién déu it hiéu qua hodc hiéu qua kém dbi véi nhing khu vuc phan bd khac
nhau.

Trong qué trinh sao chép cta virut trong t& bao nhén thuc, virut 16 mdm long
moéng c6 dic diém ty sip xép thanh cac hat. Pic diém nay cho phép tao céc hat gia
virut trong hé nu6i cdy t& bao. Céc gia virut ndy dwgc phan biét véi virut sdng giam
doc luc 1a khong gay nhiém. Ching khéng sao chép, khong gy bénh nhu virut binh
thudng nhung van c6 chire ning kich thich mi&n dich. Vacxin gia virut khong doi hoi
cac vat liéu di truyén dé tao cac hat gia virut nén khong c6 nhitng trd ngai trong chién
luge san xudt vacxin nhu lai doc, dot bién ngau nhién, sép xép lai tu phat. Hé mién
dich ciia dong vat c6 vii nhan biét nhanh chéng va tn cong nhing hat gia virut nay sau
khi tiém phong. Vi thé ciu tao clia hat gia virut twong tu nhu virion truyén nhidm, chi
cén lugng nho khang nguyén VLP da dé tao mién dich bao vé tuong tu. Ngoai ra, cac
hat gia virut cho thiy kich thich rit hiéu qua sy ting sinh t& bao CD4+ va dap tmg té
bao lympho T ddc té bao.

Mic dit d4 san xuat duoc hon 30 loai virut khac nhau nhidm & nguodi va ddng vat
va loi thé chinh ciia vacxin gia virut 13 trinh dién nhiéu epitop virut trén mot hat véi
kha nang kich thich hiéu qua cac dép ing mién dich ma khong giy céc tac dong co hai
nghiém trong nhu vacxin virut séng giam doc luc. Tuy nhién, vin chua c6 mot loai
vacxin dya trén co s& hat gid virut tao dugc khang nguyén virut typ O, dic trung cho
cac ching virut Picornaviridae gdy bénh 1&6 mém long mong cho dong vét phd bién &
Viét Nam.

Virut Picornaviridae gy bénh 16 mdm long méng c6 kha ning bién chung cao,

do d6 nhuge diém cua vacxin phong bénh 16 mém long méng chi 6 tac dung phong
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bénh cao khi ching virut duge ding dé san xut vacxin va chung virus gay bénh ngoai
thue thyc tai cac dia ban trong nude trong khoang thoi gian gidi han c6 su twong déng
vé miat khang nguyén. Vi vdy, vacxin s& cho hiéu qua phong bénh cao nhét khi chung
virut dung d8 san xut vacxin dugc phén 13p tir thye dia ¢ cac ving phat dich. Mic du
céc chién luge phong chdng dich bénh 16 mdm long méng béang vacxin don gid va da
gi4 ngoai nhap da va dang dugc trién khai va 4p dung rong rdi tai Viét Nam, nhung
hiéu qua phong bénh chua cao, dich bénh 1& mém long méng van thuong xuyén xay
ra. Diéu ndy cho thdy c6 thé c6 mot su sai khac dang ké vé dic tinh khang nguyén cua
chiing virut 1& mdm long méng gdy bénh ngoai thyc dia véi ching virut vacxin. Sy sai
khac nay s& din dén khang thé khang virut 1& mdém long méng c6 trong ddng vat dugc
tiém phong khong thé bao vé dugc ching khoi céc ching virut 1& mém long méng
ngoai thuc dia.

Do d6, can c6 quy trinh dé tao khang nguyén virut Picornavirut gy bénh 1&

mdm long méng nhim tao ra vacxin ngdn ngira bénh 1& mdm long moéng.
Ban chat ky thuit ciia gidi phap hiru ich
Theo mot khia canh, giai phép hitu ich dé cap dén cap dén quy trinh tao hat gia

virut gdy bénh 16 mom long méng dé san xuét vacxin bao gom cac budc:

a) phén 14p cADN ctia gen mi hoa VPO va VP1-2A-VP3:

- tach chiét ARN téng sb cua virut gy bénh 16 mbém long mong Picornavirut tir
mAu sinh phdm bang cdch 14y 200pl mAu, bd sung 600ul dung dich phan tmg TriZol
vao mau, sau khi tron déu, bd sung 200ul chloroform, tron déu va ly tam 12000xg
trong 10 phut & 4°C, thu phén dich ndi, bd sung isopropanol theo ty 1& 1:1 va ly tim &
12000xg trong 10 phut, thu cin va rira bing etanol 70% rdi ly tim tiép & 7200
vong/phut trong 10 phut thu dugc ARN téng sb;

- phién mi nguoc dé thu cADN bing cich bd sung ARN téng s voi mdi
oligo(dT), sau khi bién tinh ARN trong 5 phit, bd sung dém dNTP va 1 & 27°C trong
50 phtt, tiép d6 bd sung enzym phién ma ngugc M-MLV dé téng hop thu dugc cADN
mach don;

b) khuyéch dai doan gen VPO va VP1-2A-VP3:
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- khuyéch dai gen VPO bing céch tién hanh PCR voi cap mdi c6 trinh ty néu
trong SEQ ID NO.5 va SEQ ID NO.6 va cADN thu dugc tir bude a) thu dugc gen VPO
cua Picornavirut ¢6 trinh ty néu trong SEQ ID NO. 1;

- Khuyéch dai gen VP1-2A-VP3 béng c4ch tién hanh PCR v&i cip mdi 6 trinh ty
néu trong SEQ ID NO.7 va SEQ ID NO.8 va cADN thu dugc tlir bude a) thu dugc gen
VP1-2A-VP3 cua Picornavirut cé trinh ty néu trong SEQ ID NO. 2;
¢) t6i uru hoa doan gen VPO va VP1-2A-VP3 d bidu hién trong té bao con tring:

- doan gen VPO ¢ trinh ty néu trong SEQ ID NO.1 dugc gén bd sung céc doan
ma hoa enzym gii han Bsshll/Notl; BamHI/HindIII, ma khoi ddu ATG va bd ba két
thic & cubi gen 3C thu duoc gen VPO+ sau khi t8i vu ¢6 trinh ty néu trong SEQ ID
NO.3;

- doan gen VP1-2A-VP3 ¢ trinh tu néu trong SEQ ID NO.2 dugc gén bd sung
cac doan mi héa enzym giGi han Bsshll/Nod; BamHI/HindIll, ma khoi dau ATG va
bd ba két thic & cudi gen 3C thu dugc gen VP1-2A-VP3" sau khi t8i vu ¢6 trinh tu néu
trong SEQ ID NO.4;

d) tao bacmit tai t6 hop:

- cit m& vong vecto pFastBac™Dual va gen VP1-2A-VP3+ bing cach bd sung
enzym BamHl va Hindlll, tiép d6 bd sung enzym ligaza d& tao ra vecto
pFastBacDual mang gen VP1-2A-VP3+ va bién nap vao té bao kha bién E.coli
JM109, chon loc trén méi trudng BL c6 bd sung 1% khang sinh ampicillin, sau do6
chiét thu duoc vecto pFastBac™Dual mang gen VP1-2A-VP3+ t4i t& hop;

- cit mé& vong vecto pFastBac™Dual mang gen VP1-2A-VP3+ tii t5 hop va
doan gen VPO" bing enzym Small va Sphl, tiép d6 bd sung enzym ligaza dé tao ra
plasmit t4i td hop bao gém vecto pFastBac™Dual mang gen VP1-2A-VP3" va VP(",
phtrc hop nay duoc bién nap vao t& bao kha bién E.coli IM109, chon loc trén moi
trudng BL c¢6 bd sung 1% khéang sinh ampicillin, sau d6 tach thu duge bacmit tai tb
hop chita gen VP1-2A-VP3* va VPO,

e) tao baculovirut ti t& hop:
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- nudi t& bao con tring S (Spodotera Jrugiperda) trong moi trudng Sf-900 II
SFM c6 bd sung 10% FSB (fetal bovin serum: SFB) va 1% penicillin/streptomycin &
nhiét 6 27°C dén khi dat 8.10° ¢ bao/ml;

- chy 8.10° t& bao vao giéng nuéi cdy 2ml trong méi trudng nudi cdy té bao con
trung Grace khong bd sung FSB va khéng sinh, tiép d6 gitt & nhiét do 27°C trong 15
phut thu duoc té bao con tring nudi ciy;

- pha loang 8l cellfectin II trong 100pl moi trudng Grace, tron déu, dé & nhiét
do phong 30 phut trdn véi 1ug baclulovirut ADN trong 100ul méi trudng Grace, dé
trong 15 phut va nhd vao té bao con tring nudi cdy va u trong 5 gio & 27°C, sau dé
thay thé bing méi trudng Grace bd sung 10% FSB va 1% penicillin/streptomycin va
nudi trong 4 ngay;

- thu héi baculovirut tai t5 hop bang cach ly tm dich nudi cdy 3000 vong/phut
trong 5 phit & 4°C thu duge baculovirut ti t6 hop mang catxet PV0*-VP1-2A-VP3™;

va
f) biéu hién baculovirut tai t4 hop va thu hat gié virut gdy bénh 16 mém long méng:

- nuoi ciy té bao SfY trén mdi trudng SF-900 IT SFM va bd sung baculovirut tai tb
hop thu dugc tir budce ) néu trén & nhiét d§ 27°C trong 3 ngay thu duoc té bao bi xam
nhiém; |

- thu t€ bao Sf9 bi xAm nhidm néu trén va xi ly bing dém 0,1% triton X-100
trong PBS, 0,5pg aprotinin/ml, 100lg PMSF/ml, 0,5ug leupectin/ml, pH 7,4 lysin dé
thu nhan hdn hgp protein, sau khi loai can bing cach ly tim 10.000 vong/phut trong 20
phit, thu dugc hat gid virut gdy bénh 1& mdm long méng.

Theo mét khia canh, gen VPO" va VP1-2A-VP3" 13 gen VPO va VP1-2A-VP3
twong tmg cua Picornavirut duge téi wu dé bidu hién trong t& bao con trung S9 cé
trinh tu néu trong SEQ ID NO.3 va SEQ ID NO.4;

Theo mot khia canh khéc, giai phép hitu ich dé& cap dén hat gid virut gy bénh 1&
mdm long méng (Picornaviruf) thu dugc tir quy trinh theo giai phap hitu ich, trong dé
hat gia virut nay chira trinh ty néu trong SEQ ID NO.3 va SEQ ID NO 4.

Theo mot phuong 4n, hat gid virut gdy bénh 1& mdm long méng theo giai phap
hiru ich dugc ding 1am vacxin ¢ ngin ngira bénh 16 mdm long moéng & dong vat do

Picornavirut gay ra.
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MBS ta vin tit cac hinh vé
Hinh 1 14 anh chyp két qua gel dién di két qua phan tng PCR nhan gen VPO ciia

Picornavirut so véi thang chuin 1kb cua Biobab.

Hinh 2 1a anh chup két qua gel dién di két qua phan ung PCR nhan gen VP1-

VP3-2A clia Picornavirut so v6i thang chuén.

Hinh 3 1a so d cu tric ciia vecto pFastBac™Dual, vecto nay cé kich thude
5238 bp, chira gen khang khéng sinh ampicillin, yéu t5 mini-Tn7 d& chon loc gen

chuyén va cac doan cat bang enzym giGi han.

Hinh 4 13 anh chyp két qua dién di san phim cét vong vecto pFastBac™Dual va
gel VP1-2A-VP3" bing enzym BamHI va Hndlll. Trong d6, (1) 14 san phdm cét gen
VP1-2A-VP3", (2) la ddu chudn 1kb va (3) 14 san phim ct vecto pFastBac™Dual.

Hinh 5 13 4nh chup két qua dién di san phim cét vong vecto pFastBac™Dual va
gel VPO" biing enzym Small va Sphl. Trong d6, (1) 1a sén phim cit gen VPO*, M I3

dAu chudn 1kb va (3) 1a san pham cét vecto pFastBac™Dual.

Hinh 6 1a anh chyp khuén lac t& bao IM109 duoc bién nap vecto pFastBacTMDual
mang gen VP1-2A-VP3" va VPO" trén mdi trudng chon loc LB c¢6 bd sung 1mg/ml
khéng sinh ampicillin (a) va sin phadm tach plastmit pFastBac™Dual mang gen VPI1-
2A-VP3" va VPO" (b) va san phén cét plasmit bing enzym Small va Sphl (b) thu dugc
tir t& bao IM107 tai tb hop.

Hinh 7 14 anh chup té bao Sf9 (Spodoptera frugiperda) nudi cdy trén moéi truong
Grace theo giai phap hitu ich trén kinh hién vi nguoc pha (100x).

Hinh 8 13 4nh chup t& bao Sf9 (Spodoptera frugiperda) duge nhiém bacmit tai td
hop theo giai phdp hitu ich (a) va so vé6i dbi ching (b) trén kinh hién vi ngugc pha
(250x).

Hinh 9 14 két qua kiém tra phan tmg khéng nguyén-khang thé chimng to kha ndng

gdy mién dich ctia hat gia virut gy bénh 16 mém long mong theo gidi phap hitu ich.



2017
MG ta chi tiét giai php hiru ich

Sau déy, giai phap hiru ich m6 ta chi tiét cac phuong 4n thuc hién cu thé, cac
phuong 4n nay chi nhdm muc dich boc 16 giai phap hitu ich chi khong nhim muc dich
han ché pham vi yéu ciu béo hd ctia giai phap hitu ich.

Trir khi ¢6 quy dinh khéc, cac héa chat va dung dich duge st dung theo sédng ché
1a céc thanh phin dugc ding trong cong nghé gen va héa phén tich. Cac dung dich va
héa chét sir dung déu c6 thé mua duoc trén thi trudng.

Theo khia canh thit nhét, giai phap hitu ich dé cép dén cap dén quy trinh tao hat
gia virut gdy bénh 1& mdm long moéng dé san xuét vacxin bao gdm c4c budc: a) phén
1ap cADN cua gen ma héa VPO va VP1-2A-VP3; b) khuyéch dai doan gen VPO va
VP1-2A-VP3; ¢) t8i vu hoa doan gen VPO va VP1-2A-VP3 @ biéu hién trong té bao
con trung; d) tao bacmit tai td hop; e) tao baculovirut téi t& hop; va f) biéu hién
baculovirut tai t6 hop va thu hat gia virut gdy bénh 16 mém long méng.

Trong bude phén 1dp cADN ciia gen md héa VPO va VP1-2A-VP3, mAu bénh
phém thu duoc tir gia stic méc bénh 16 mdm long moéng duge xtt 1y so b va tién hanh
tach chiét ARN tdng sb clia virut gdy bénh 16 mém long méng, sau d6 tién hanh phién
mé nguoc ARN @& thu duge cADN.

Trong cong doan tich chiét ARN tdng s6, mAu sinh phim 1a miu thu duoc tir
mun nudc, nude bot, nudc tiéu, phén, sita, dich co thé, v.v., tir gia stic bi méc bénh 16
mom long méng do Picornavirut gay ra. Mau nay duoc xir Iy theo quy trinh 1y mau.
Tiép d6 14y 200p] miu, bd sung 600ul dung dich phan tung TriZol vao mau va trdn
déu. Tiép d6, bd sung 200p] chloroform va tron déu. Sau khi ly tAm 12000xg trong 10
phut & 4°C, thu phén dich ndi, B4 sung isopropanol theo ty 1¢ 1:1 va ly tim & 12000xg
trong 10 phut, thu cin va rira bang etanol 70%. Tiép d6 ly tam & 7200 vong/phut trong
10 phit thu dugc ARN tdng sb.

- phién m3 ngugc dé thu cADN bing cach bd sung ARN tong s§ v&i moi
oligo(dT), sau khi bién tinh ARN trong 5 phut, bd sung dém dNTP va @ & 27°C trong
50 phit, tiép d6 b sung enzym phién ma ngugec M-MLV dé téng hop thu dugc cADN
mach don;

Trong bude khuyéch dai doan gen VPO va VP1-2A-VP3, cic gen VPO va VP1-
2A-VP3 dugc nhin dong bing phan tmg PCR véi céc trinh tu moi dic hiéu.
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Trong cong doan khuyéch dai gen VPO, stt dung cADN thu dugc tir virut & mdm
long méng 1am khuon, cip méi dugc st dung d& nhan ban c6 trinh ty nhu sau:

VPO-F: 5’AAC ACT GGG AGC ATC ATT AAC AAC 3 SEQ ID NO.5

VP0-R: 3 GCG GGT GAG TTC CCT TCC AAG GAA 5 SEQ ID NO.6

Quy trinh phan tng PCR dugc thuc hién theo quy trinh chuin véi 10pM mdi
xudi (VPO-R), 10pM mdi nguoc (VPO-F), 2uM cADN, 0,3 ul Tag polymeraza, 2nM
dNTP trong dém 10x véi nuéce cit vo tring di 25ul. Chu trinh nhiét bao gdm 94 °C
trong 3 phut, 94 °C trong 30 gidy, 56 °C trong 1 phut, 72 °C trong 1 phut, 30 chu ky,
72 °C trong S phiit va két thic & 4 °C.

Két qua thu dugc cADN ma héa VPO ciia Picornavirut c6 trinh tu néu trong SEQ
ID NO.2, ¢6 kich thuéc 861 bp.

Trong cong doan khuyéch dai gen VP1-2A-VP3, st dung cADN thu duoc tir
virut 16 mdm long moéng lam khudn, cdp méi dugc st dung dé nhan béan c6 trinh tw
nhu sau:

VP1-2A-VP3-F: 5° gcgegeggatccATGACCACCTCCACAGGTGAGTCGGC 3° SEQ
ID NO.7

VP1-2A-VP3-R: 3° CATCGAGTCCAACCCTGGGCCATAGTAATGAaagettge 5’
SEQ ID NO.8

Quy trinh phan tmg PCR dugc thyc hién theo quy trinh chudn véi 10pM mdi
xubi (VP1-2A-VP3-R), 10pM mdi ngugc (VP1-2A-VP3-F), 2uM cADN, 0,3ul Tag
polymeraza, 2nM dNTP trong dém 10x véi nudc cit vo tring di 25ul. Chu trinh nhiét
bao gdm 94 °C trong 3 phit, 94 °C trong 30 gidy, 56 °C trong 1 phut, 72 °C trong 1
phut, 30 chu ky, 72 °C trong 5 phut va két thuc & 4 °C.

Két qua thu dugc cADN mé héa VP1-2A-VP3 cta Picornavirut c6 trinh tu néu
trong SEQ ID NO.2, ¢6 kich thude 1359 bp.

Trong budc t&i wu héa doan gen VPO va VP1-2A-VP3 @ bidu hién trong té bao
con trung, cdc doan gen VPO va VP1-2A-VP3 dugc cai bién dé d& dang biéu hién
trong hé biéu hién té bao con trung.

Theo mdt s nghién ctru (Mohana Subramanian et al., 2012; Cao et al., 2010)
enzym 2A chirc ning trong viéc phan cit polyprotein P1 thanh cac protein cAu triic

VP1, VP2 va VP3, do d6 ching duge ddng biéu hién véi protein VP1, VP3 va VPO dé
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hd tro cho viée phan cit va tao VLP sau khi biéu hién. Trinh tu nucleotide cta VP1-
2A-VP3 dugc gin vé6i nhau thanh 1 chudi ma héa cho 1 polyprotein. Trong d6 trinh ty
khoi ddu va két thuc duoc thiét ké thém 2 cip enzym cét gidi han Bssh II/Not I;
BamHI/HindIII phti hop véi vecto pFastbac dual, ma khdi ddu ATG va 3 bd 3 két thic
& cudi gen 3C. Céc b 3 duge t6i wu héa cho sy biéu hién trong t bao sf9 duge thuc
hién trén phén mém chuyén dung ctia Genscript-USA. Két qua thu dugc trinh ty gen
VPO va VP1-2A-VP3 dugc t6i wvu héa. Trinh ty ndy duoc dit tén 13 VPO' va VP1-2A-
VP3".

Két qua thu duge trinh tu t6i wu VPO' va VP1-2A-VP3" ¢6 trinh ty néu trong
SEQ ID NO.3 va SEQ ID NO.4 tuong tng.

Trong d6 VP0" 14 doan gen VPO c6 trinh tw néu trong SEQ ID NO.1 dugc gén bb
sung cac doan mi héa enzym gigi han Bsshll/Notl; BamHI/HindIIl, ma khéi ddu ATG
va bo ba két thuc & cudi gen 3C thu duoc gen VPO" sau khi t6i wu ¢6 trinh ty néu trong
SEQ ID NO.3.

DPoan gen VP1-2A-VP3" 14 doan gen VP1-2A-VP3 c6 trinh ty néu trong SEQ ID
NO.2 duogc gén bd sung cdc doan ma hoa enzym gidi han Bsshll/No#l; BamHI/HindIll,
mé khéi ddu ATG va bd ba két thuc & cudi gen 3C thu dugc gen VP1-2A-VP3* sau khi
t6i uu c6 trinh tyr néu trong SEQ ID NO.4.

Trong bude tao bacmit tai tb hop, vecto pFastBac™Dual va gen VP1-2A-VP3+
duogc cit va tai td hop dé thu vecto tai td hop mang gen VP1-2A-VP3+, sau d6 vecto
tai to hop nay duoc tai td hop véi gen VPO" thu dugc vecto tai td hop mang gen VP1-
2A-VP3+ va VP(O".

Vecto pFastBac™Dual 14 vecto thuong mai ciia hang Invitrogen duoc dung lam
vecto gbe @€ biéu hién cc doan gen khang nguyén cta virut 1& mém long méng theo
sang ché. Pay 14 vecto c6 do dai 5238 bp, cAu tric vecto duge néu trong Hinh 3. Vecto
ndy bao gdm gen chon loc khang khang sinh ampicillin, y&u t5 mini- Tn7, yéu t§ nay
duoc cit khoi ADN thé cho va gén vao phén tr ADN muc tidu 13 baculovirut. Yéu t§
chuyén vi Tn7 ndy c6 chira gen khéng khéng sinh 13 gentamicin — day chinh 13 d4u
chuén dé x4c dinh su chuyén vi dugc chén vao. Ngodi ra, vecto ndy con chira céc trinh

tw thuén loi cho viéc cat bing nihéu loai cac enzym gi6i han tuy y.
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Céc € bao E.coli IM109, té bao Sf9 dugc st dung theo giai phap hitu ich 14 san
phdm thuong mai cta hang Invitrogen dugc bén trén thi truong. Pdng thdi, cac moi
truong Sf-900 II SFM, moi trudng Grace 1a mdi trwdong nudi cdy té bao d duoc bidt
bdi nguoi co k¥ nidng trung binh trong linh vyc k§y thuat nay.

Trong cong doan tao plasmit tdi t5 hgp mang gen VP1-2A-VP3', vecto
pFastBac™Dual dwoc cit mé vong va gen VP1-2A-VP3" dugc cét bing enzym
BamHI va Hindlll. Trinh tu va cach tién hanh duoc thyc hién theo huéng din ctia nha
san xuét. Tiép d6, tién hanh tai tb hop bang cach bd sung enzym ligaza dé tao ra vecto
pFastBac™Dual mang gen VP1-2A-VP3", Sau d6 bién nap vao t& bao kha bién E.coli
IM109 theo quy trinh chudn. Cac t& bao bién nap thanh cdng duogc chon loc trén mai
truong BL c6 bd sung 1% khéng sinh ampicillin. Tiép do, tién hanh chiét @& thu
plasmit 1a vecto pFastBac"Dual mang gen VP1-2A-VP3" téi td hop.

Trong cong doan tao bacmit tai t hgp mang gen VP1-2A-VP3" va VPO, vecto
pFastBac™Dual mang gen VP1-2A-VP3+ t4i t& hop thu duoc & trén cit mé vong va
doan gen VPO" dugc cét béng enzym Small va Sphl. Trinh tu va céach tién hanh duoc
thuc hién theo huéng dan cta nha san xuét. Tiép d6 tién hanh gin céc doan gen VPO*
vao vecto m& vong bing cach bd sung enzym ligaza dé tao ra plasmit t4i t5 hop bao
gdm vecto pFastBac'Dual mang gen VP1-2A-VP3* va VP0". Sau d6, phite hop nay
duoc bién nap vao té bao kha bién E.coli IM109 theo quy trinh bién nap chuén duoc
khuyén c4o boi nha san xuét. Tiép d6, chon loc trén méi truong BL ¢6 bb sung 1%
khang sinh ampicillin va tich thu dugc bacmit tai td hop chira ddng thoi ca gen VP1-
2A-VP3" va VPO",

Trong budc tao baculovirut tai td hogp, bacmit duge cho lay nhiém vao té bao con
trung sau d6 nudi cdy va chon loc trén moi trudng nudi cdy c6 bd sung khang sinh va
thu hdi baculovirut.

Té bao con tring SfY (Spodotera frugiperda) dugc nuéi cdy trong trong moéi
trudng S£-900 II SFM c6 bd sung 10% FSB (fetal bovin serum: SFB) va 1%
penicillin/streptomycin & nhiét d6 27°C dén khi dat 8.10° t& bao/ml. Quy trinh nudi cdy

va xéc dinh mat d¢ té bao dugc thyc hién theo huéng din ctia nha sén xuét,
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Tiép do, cdy 8.10° t& bao vao giéng nuéi cdy 2ml trong moi trudng nudi cdy té
bao con trang Grace khong bd sung FSB v khéng sinh, tiép d6 gitr & nhiét do 27°C

trong 15 phut thu dugc t& bao con tring nuéi céy.

Sau khi pha lodng 8pl cellfectin II trong 100ul méi trudng Grace, tron déu, dé &
nhiét do phong 30 phut, tién hanh trén véi 1pg baclulovirut ADN trong 100pl moi
truong Grace, dé trong 15 phut. Tiép d6 nhé dung dich nay vao € bao con tring nudi
cdy va u trong 5 gior & 27°C. Sau khi thay thé moi trudng nudi cdy bing méi truong
Grace bd sung 10% FSB va 1% penicillin/streptomycin, tién hanh nuéi cdy té bao
trong 4 ngay thu dugc té bao duoc 1y nhidm baculovirut.

Tién hanh thu héi baculovirut tai t hop bing cach ly tAm dich nudi ciy 3000
vong/phit trong 5 phit ¢ 4°C thu duge baculovirut téi t6 hop mang catxet PV0*-VP1-
2A-VP3",

Trong budc biéu hién baculovirut tai td hop va thu hat gia virut gdy bénh 1¢6 mdm
long méng, t€ bao ST dwgc nudi cdy 1am té bao chii d& xAm nhiém baculovirut tai t

hop va thu hat gia virut dugc biéu hién trong té bao.

Tién hanh nuéi cdy t& bao SfY trén méi truong SF-900 II SFM va bd sung
baculovirut tai tb hop thu duge & trén ¢ nhiét 4o 27°C. Sau 3 ngay thu dugc t& bao bi
x4m nhiém.

Tiép d6 thu té bao SfY bi xAm nhiém va xir Iy bing dém 0,1% triton X-100 trong
PBS, 0,5ug aprotinin/ml, 100lg PMSF/ml, 0,5ug leupectin/ml, pH 7,4 lysin dé thu
nhén hdn hop protein, sau khi loai cin bing céch ly tim 10.000 vong/phut trong 20
phiit, thu dugc hat gia virut gay bénh 1& mdm long méng.

Theo mét khia canh khdc, giai phép hitu ich @& cap dén hat gia virut gy bénh 1&
mdm long mong (picornavirut) thu duge tlr quy trinh theo giai phép hitu ich, trong d6
hat gia virut nay chira trinh ty néu trong SEQ ID NO.3 va SEQ ID NO.4.

Theo mot phuong 4n ctia khia canh nay, hat gia virut gy bénh 16 mdm long
moéng theo gidi phap hitu ich duge dung lam vacxin ¢ ngin ngira bénh 16 mém long

moéng & dong vat do Picornavirut gy ra.
Vi du thwe hién gidi phap hitu ich

Vidu 1. Tao hat gia virut gdy bénh 16 mdm long méng
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Mau bénh phim 1a miu bénh 1& mdém long méng cta lon duoc xir ly theo quy
trinh chudn duoc thu thép tai Ha Noi duoc ky hiéu 1a O/VN/HN1/2013.

Hut 200 pl mau 10% d4 duoc lya chon ra cac éng eppendorf 1,5ml vo tring. Sau
d6 b6 sung 600! dung dich TriZol vio m3i éng chira mAu, tron déu hdn hop. Tiép d6
b6 sung 200p1 clorofom vao mdi éng va tron déu mot 1in nita. Tién hanh ly tam 12000
xg trong 10 phut ¢ 4 °C.

Sau khi ly tim xong, thu phén dich ndi phia trén cing (khoang 500 pl) cho sang
éng eppendorf v6 tring méi. Tién hanh két tia ARN bing cach bd sung isopropanol
theo ti 1& 1:1 va 0 10 phut ¢ nhiét d6 phong. Sau d6 ly tdm 12000 xg trong 10 phit &
4°C thu cin va rira két tia bing dung dich ethanol 70% 1ml/éng. Ly tam 7500
vong/phut trong 10 phit & 4°C. Sau d6 d6 cdn va 1am kho tua & nhiét do phong trong
5 phut thu dugc ARN tinh sach.

Két qua kidm tra do tinh sach dugc kiém tra bang quang phd ké x4c dinh o hap
phu & budce séng 260 nm (Aje) va 280 nm (A,sg,). Két qué thu duoc nhu sau:

S6 TT Pia diém liy miu Gia tri Aso/Asso Nong dd (ng/pl)
1 Ha Noi 1,79 28,17

Tién hanh PCR d& nhan trinh tu VPO véi cip mdi sir dung 1a:

VPO-F: 5’ AAC ACT GGG AGC ATC ATT AAC AAC 3’
VPO0-R: 3> GCG GGT GAG TTC CCT TCC AAG GAA 5°
Thanh phan phan tng PCR theo bang sau:

Thanh phan phin tng Nong dd Thé tich (ul)

Nudc cat v tring 16,2
Pém 10X 2,5
dNTP 2 nM 2
VPO-F 10 pM 1
VP0-R 10 pM 1

Taq polymeraza 0,3
cADN 2
Tong 25

Chu trinh nhit: 94 °C 3 phut, 94 °C 30 gidy, 56 °C 1 phut, 72 °C 1 phit, 30 chu
ky, 72 °C 5 phut, két thic & 4 °C. Két qua ctia phan émg PCR duoc kidm tra bing dién
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di trén gel agaroza 1% nhu dugc thé hién trén hinh 2. Két qud giai trinh tu thu duoc
trinh ty néu trong SEQ ID No.1.
Tién hanh PCR dé nhén trinh tw VP1-2A-VP3 v&i cip mdi st dung 1a:

VP1-2A-VP3-F: 5’ gcgegeggatcc ATGACCACCTCCACAGGTGAGTCGGC 3°
VP1-2A-VP3-R: 3> CATCGAGTCCAACCCTGGGCCATAGTAATGAaagcettge 5°
Thanh phan phan ng PCR theo bang sau:

Thanh phin phan éng Nong dd Thé tich (ul)

Nudc cét vo tring 16,2
Dbém 10 X 2,5
dNTP 2 nM 2
VP1-2A-VP3-F 10 pM 1
VP1-2A-VP3-R 10 pM 1

Taq polymeraza 0,3
cDNA 2
Tong 25

Chu trinh nhiét: 94 °C 3 phut, 94 °C 30 gidy, 56 °C 1 phut, 72 °C 1 phut, 30 chu
ky, 72 °C 5 phut, két thic & 4 °C. K&t qua ciia phan tmg PCR duoc kiém tra bing dién
di trén gel agaroza 1% nhu dugc thé hién trén hinh 3. Két qué gidi trinh ty thu duogc
trinh ty néu trong SEQ ID No.2.

Tiép d6, dya vao trinh ty ctia VPO va VP1-2A-VP3, tién hanh t6i vu hoa béng
phan mém Genscript-USA dya trén trinh ty SEQ ID No.1 va SEQ ID No.2 thu dugc
VP0" va VP1-2A-VP3" ¢6 trinh ty néu trong SEQ ID No.3 va SEQ ID No.4. Hai trinh
tw ndy duoc dit hang dé téng hop béi Genscript (USA).

Cét vecto pFastBac™ Dual va gen VP1-2A-VP3 bing enzym twong ung la
BamHI va Hindlll. Két qua phan tmg cét duoc kidm tra trén gel agaroza nhu duoc thé
hién trén hinh 4. Tiép d6 doan gen VP1-2A-VP3 duoc gén vao vecto bing enzym
ligaza. Va bién nap vao t& bao kha bién E. Coli IM109. Tiép dé, chon loc trén moi
trudng BL ¢6 bd sung 1% khang sinh ampicillin va téch thu dugc bacmit tai td hop
chira déng thoi ca gen VP1-2A-VP3",

Trong cdng doan tao plasmit tai t5 hop mang gen VP1-2A-VP3*, vecto

pFastBac™Dual dugc cit mé vong va gen VP1-2A-VP3" dugc cit bing enzym
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BamHI va Hindlll. Trinh tu va céch tién hanh duoc thuc hién theo huéng din cua nha
san xuét. Tiép do, tién hanh tai t hop béng c4ch bd sung enzym ligaza d tao ra vecto
pFastBac"™Dual mang gen VP1-2A-VP3". Sau d6 bién nap vao té bao kha bién E.coli
JM109 theo quy trinh chudn. Cac té bao bién nap thanh cong duge chon loc trén moi
truong BL ¢6 bd sung 1% khang sinh ampicillin. Tiép d6, tién hanh chiét @& thu
plasmit 1a vecto pFastBac™Dual mang gen VP1-2A-VP3" t4i t hop.

Tiép d6, vecto pFastBac™Dual mang gen VP1-2A-VP3+ tai t5 hop nay dugce cit
bing enzym Small va Sphl va tron véi gen VPO duoc cit bang enzym Small va Sphl
va enzym ligaza theo huéng din clia nha san xuét vecto dé tao ra plasmit tai t& hop
bao gdm vecto pFastBac™Dual mang gen VP1-2A-VP3" va VP0". Két qua kiém tra
viéc cét vecto pF astBac™Dual mang gen VP1-2A-VP3" va VPO duoc thé hién trén
Hinh 5. Sau d6, phic hgp nay duge bién nap vao t& bao kha bién E.coli IM109 theo
quy trinh bién nap chudn dugc khuyén c4o bdi nha san xuit. Céy t bao sau khi bién
nap E.coli IM109 1én méi truong BL c6 bd sung 1% khang sinh ampicillin va tich thu
dugc bacmit tai t6 hop chira ddng thoi ca gen VP1-2A-VP3* va VPO'. Két qua kidm
tra dugc thé hién trén Hinh 6.

Trén Hinh 6 c6 thé thiy da tach dugc plasmit mang ddng thoi 2 gen VP-2A-VP3*
va gen VPO", dé so b kiém tra 3 plasmit c6 dugc cho 13 mang gen VPO duoc cit
kiém tra bing cip enzyme Smal va Sphl thé hién trén hinh (c) san phdm cét c6 roi 1
bang c6 kich thuéc khang 897bp nim gitra bang 750bp va bang 1000bp chirng to budc
dau c6 thé khing dinh da gén dugc gen VPO vao vecto pFastBac™ Dual VP1-2A-VP3.
Két qua gidi trinh tu da khéng dinh viéc nhan dong thanh cong 2 doan gen VP0", VP1-
2A-VP3" vao pFastBac Dual.

Té bao con tring SY duge nudi trong moi truong Sf-900 II SFM (Invitrogen) cé
bb sung 10% FBS (Fetal Bovin Serum) va 1% Penicillin/Streptomycin (Invitrogen) &
nhiét d6 27 °C trong binh nuéi cdy T75 dudi dang bam ddy binh. Tiép d6 cdy chuyén 3
lan dé lam ting sinh sb lugng t& bao 8.10° trude khi duoc lay nhiém véi bacmit. Két

qua nudi ciy dugc thé hién trén Hinh.7.

Té bao con tring S9 duoc dém va chia ra dia nudi cdy 6 giéng & mat do 8 x 10°

t& bao/giéng v6i thé tich 1a 2ml trong moi trudng nudi cdy t& bao con tring Grace
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khong bb sung FBS va khong chua khéang sinh. P& dia trong ti 4m 27 °C it nht 15
phut ¢ cho phép té bao bam day dia nuéi. Tiép d6, pha lodng 8 pl Cellfectin II trong
100 pl méi trudng Grace Medium khong bd sung khang sinh va huyét thanh, tron déu
va @ & nhiét d6 phong trong 30 phiit.

Pha loang 1 ug baculovirus ADN trong 100 pl Grace’s Medium khong bd sung
khang sinh va huyét thanh, trén nhe.

Sau d6 tron déu ADN va Cellfectin II d4 pha lodng v6i nhau rdi dé & nhiét do
phong khoang 15 phat. Hon hop niy sau d6 s& duoc nhé giot vao té bao con trung da
chuén bi sén. U té bao & 27 °C trong khoéng 5 gid.

Tiép theo, moi truong duoc thay thé bing moi trudng Grace b6 sung 10% FBS
va khang sinh (Penicillin/Streptomycin). U t& bao & 27°C khoang 72 gi¢ va sau d6 thu
dich nubi ciy d& kiém tra sy nhi®m baculovirut bang kinh hién nguoc pha. Két qua thé
hién trén Hinh 8, trong d6 baculovirut téi t& hop nhan Ién trong t& bao S19 so véi dbi
chung sau 3 ngay xdm nhiém (250x).

Su thay d6i hinh thai ciia t& bao sau khi bj xAm nhidm béi virut duoc miéu ti nhu

trong bang sau:

Thoi gian | Trang thii clia té bao sau khi liy nhidm

1 ngay Mang té bao phdng nhidu chd.

Té bao da bi nhiém, hinh dang thay dbi rd rét, t& bao tir dang tron trd
thanh dang amip, khong phén chia. Nhin ro thé hat trong nhén va trong

7 o3
neay té bao chat da sb t& bao tach khai bé mat.

>3 ngay Phén 16n té bao d bi nhidm, thé vi 16n tran ra khoi nhan va bt diu ra
ngoai te bao.

Ngay thit 4 sau khi xAm nhiém virut t4i t5 hop dugc thu hdi bing cach ly tam
3000 vong/phut trong 5 phut hdn hgp dich ndi va x4c té bao & 4 °C. Dich virut dugc
- gilt &4 °C trong thoi gian 2 thang va -80 d bao quan trong thoi gian dai.

Tiép d6, Tién hanh nudi cdy t& bao SfY trén méi trudng SF-900 II SFM va bé
sung baculovirut tai t& hop thu dugc & trén & nhiét do6 27°C. Sau 3 ngdy thu duoc té

bao bi x4m nhiém.
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Tiép d6 thu té bao Sf9 bj xdm nhiém va xir I bing dém 0,1% triton X-100 trong
PBS, 0,5ug aprotinin/ml, 100lg PMSF/ml, 0,5ug leupectin/ml, pH 7,4 lysin dé thu
nhén hén hop protein, sau khi loai cin bang cach ly tdm 10.000 vong/phut trong 20

phut, thu dugc hat gia virut gdy bénh 1é mdm long méng.
Vi du 2. Kiém tra tinh dic hiéu cta hat gia virut gay bénh 16 mém long méng

Pé kiém tra tinh dic hiéu cua hat gid virut gdy bénh 1& mdm long moéng dbi voi
‘kha ning gay mién dich. Tién hanh thir nghiém thdm tach Western (immunoblotting)

dé x4c dinh khéng nguyén dic hidu bing khang thé don dong.

Str dung WB @ x4c dinh khéng nguyén cua hat gia virut thu tir Vi du 1. Protein
tdi td hop dugc phén tach trén SDS-PAGE 10% va chuyén 1én mang
polyvinylidenedifluorit (PVDF) 0,4 um, bang hé théng chuyén mang udt cia hing
Invitrogen. Mang dugc phu bdi 5% sita gdy trong dém 1x PBS-T trong 1 gid & nhiét
do phong. Sau d6 mang dugc U véi khang thé 1 (khéng thé khang FMDV) & d¢ pha
loéing 1:1000 qua dém & 4 °C. Sau d6, mang dugc rira 4 lan véi 1x PBS-T (10
phit/lan) va nhudm voi khang thé 2 ¢6 lién két véi HRP trong 1 gio & nhiét d¢ phong
(1:5000). Mang dugc rira v6i 1x PBS-T 4 1an (10 phat/lin) va 0 véi co chét

luminescenc. Hinh anh dugc hién 1én autoradiograph film.

Hat gi& virus duge soi trén kinh hién vi dién t&r. Té bao Sf9 sau khi dugc x4m
nhiém véi baculovirus téi t8 hop duge. Sau 3 ngay x4m nhidm hdn hop protein duoc
thu nhén sau khi xir ly bing lysis buffer (0.1% Triton X-100 in PBS, pH 7.4, 0.5pg
aprotinin/ml, 100lg PMSF/ml, 0.5pug leupeptin/ml). Cin t& bao duoc loai bé sau khi ly
tdm & téc d6 10.000 rmp trong 20 phut. Dich ndi chira hdn hop protein dugc @ trong
khéng thé khang FMDV tir tho véi ti 1& 1:1000 trong 1x PBS. Hon hop khéng nguyén
khéng thé dwoc két tia bing phuong phép ly tim & tdc do thép 3000 g, 20 phut & 4 °C.
Hon hop protein dugc rira 2 1in v6i 1xPBS sau d6 dwoc xit Iy dé soi bang kinh hién vi
dién tir. Két qua cho thiy ring da tao ra phitc hop khang nguyén — khang thé, didu nay

cho thay ring hat gia virut c6 kha ning tao mién dich.
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Hi¢u qua dat dwgc cia gidi phdp hiru ich

Giai phép hitu ich dé xut phwong phap tao hat gia virut gdy bénh 16 mém long
mong, trong d6 trinh ty cua VPO, VP1-2A-VP3 dugc céi bién sao cho d& dang nhan
dong dugc trong t€ bao con tring ma van giit duoc tinh dic hicu khéng nguyén, tranhd
duoc hién tugng gdy nhiém virut cho dbi twong dugc ching ngira bang ching virut
giam doc luc.

Hat gia virut theo giai phéap hitu ich mang catxet biéu hién VP0-VP1-2A-VP3 ¢6
trinh tu duoc cai tién duoc bidu hién trong t& bao con tring ma van gitt duoc tinh dic
hiéu khang nguyén, diéu nay hoan toan cé thé g dung dé san xuit vacxin ngin ngura

bénh 16 mdm long mong do virut Pinarcovirut gay ra.
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YEU CAU BAO HO
1. Quy trinh tao hat gia virut gdy bénh 16 mdm long méng dé san xuét vacxin bao gbm
cac budc:
a) Phan 14p cADN cutia gen ma hoa VPO va VP1-2A-VP3:
- Téch chiét ARN tdng sb cta virut gy bénh 1& mdm long méng Picornavirut tir mau
sinh phim bing cach ldy 200ul miu, bd sung 600ul dung dich phan tng TriZol vao
mau, sau khi tron déu, bd sung 200p]1 chloroform, tron déu va ly tim 12000xg trong 10
phut & 4°C, thu phén dich néi, bd sung isopropanol theo ty 1€ 1:1 va ly tdm & 12000xg
trong 10 phut, thu cin va rira bing etanol 70% rdi ly tim tiép & 7200 vong/phut trong
10 phut thu dwgc ARN tdng sb;

- Phién ma nguoe dé thu cADN béng cach bd sung ARN tdng sb v&i mdi oligo(dT),
sau khi bién tinh ARN trong 5 phut, bd sung dém dNTP va 0 ¢ 27°C trong 50 phit,
tiép d6 bd sung enzym phién mé ngugc M-MLV dé téng hop thu dugec cADN mach
don;

b) Khuéch dai doan gen VPO vi VP1-2A-VP3:

- Khuyéch dai gen VPO bing céach tién hanh PCR véi cdp mdi c6 trinh tu néu trong
SEQ ID NO.5 va SEQ ID NO.6 va cADN thu duge tir bude a) thu dugc gen VPO cua
Picornavirut c6 trinh tur néu trong SEQ ID NO. 1;

- Khuyéch dai gen VP1-2A-VP3 bang cach tién hanh PCR véi cép mdi c6 trinh ty néu
trong SEQ ID NO.7 va SEQ ID NO.8 va cADN thu dugc tir bude a) thu duge gen
VP1-2A-VP3 ctia Picornavirut c6 trinh ty néu trong SEQ ID NO. 2;

¢) Tbi wu héa doan gen VPO va VP1-2A-VP3 dé biéu hién trong té bao con tring:

- Doan gen VPO c6 trinh ty néu trong SEQ ID NO.1 duoc gén bd sung cic doan ma
héa enzym gi¢i han BsshIl/Notl; BamHI/HindIII, m3 khoi ddu ATG va bd ba két thuc
& cudi gen 3C thu duge gen VPO+ sau khi t8i wu 6 trinh tu néu trong SEQ ID NO.3;

- Doan gen VP1-2A-VP3 c6 trinh ty néu trong SEQ ID NO.2 dwoc gén bd sung céc
doan ma héa enzym gidi han Bsshll/Notl; BamHI/Hindlll, ma khéi ddu ATG va bo ba
két thic & cubi gen 3C thu duge gen VP1-2A-VP3" sau khi t8i wu ¢6 trinh tu néu trong
SEQ ID NO.4;

d) Tao bacmit tai t6 hop:
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- Cit mo vong vecto pFastBac™Dual va gen VP1-2A-VP3+ béng cach bd sung enzym
BamHI va HindlIll, tiép d6 bd sung enzym ligaza dé tao ra vecto pFastBac™Dual
mang gen VP1-2A-VP3+ va bién nap vao té bao kha bién E.coli J M109, chon loc trén
mdi trudng BL c¢6 bd sung 1% khang sinh ampicillin, sau d6 chiét thu dwoc vecto
pFastBac™Dual mang gen VP1-2A-VP3+ t4i tb hop;

- Cit m& vong vecto pFastBac™Dual mang gen VP1-2A-VP3+ t4i t6 hop va doan gen
VPO" bing enzym Small va Sphl, tiép d6 bd sung enzym ligaza dé tao ra plasmit tai td
hop bao gom vecto pFastBac™Dual mang gen VP1-2A-VP3* va VP0", phirc hop nay
duoc bién nap vao t& bao kha bién E.coli IM109, chon loc trén méi trudng BL c6 bd
sung 1% khang sinh ampicillin, sau d6 tach thu dugc bacmit téi t6 hop chira gen VP1-
2A-VP3" va VPO';

e) Tao baculovirut tai td hop:

- Nudi té bao con tring Sf9 (Spodotera Jrugiperda) trong moéi truong S£-900 II SFM
c6 b6 sung 10% FSB (fetal bovin serum: SFB) va 1% penicillin/streptomycin & nhiét
d0 27°C dén khi dat 8.10° té bao/ml;

- cdy 8.10° té bao vao giéng nudi cdy 2ml trong moi trudong nudi cdy té bao con trung
Grace khong b6 sung FSB va khang sinh, tiép d6 gitt & nhiét do 27°C trong 15 phut thu
duoc té bao con tring nudi cdy;

- Pha lo&ng 8ul cellfectin II trong 100l mdi trudng Grace, trén déu, 48 & nhiét do
phong 30 phit trn véi 1ug baclulovirut ADN trong 100ul méi truong Grace, dé trong
15 phut va nhé vao té bao con tring nudi cAy va u trong 5 gt & 27°C, sau d6 thay thé
bing moi trudng Grace bd sung 10% FSB va 1% penicillin/streptomycin va nudi trong
4 ngay;

- Thu hdi baculovirut tai td hop bang cach ly tdm dich nuodi ciy 3000 vong/phut trong
5 phut & 4°C thu dugc baculovirut téi t6 hgp mang catxet PVO*-VP 1-2A-VP3"; va

f) Biéu hién baculovirut tai t hop va thu hat gia virut gdy bénh 1& mdm long méng;

- Nuoi cdy té bao Sf9 trén méi truong S£-900 II SFM va bd sung baculovirut téi t hop
thu duge tr budc €) néu trén & nhiét d§ 27°C trong 3 ngay thu duoc t& bao bi xdm
nhiém;

- Thu t€ bao Sf9 bj xAm nhim néu trén va xir ly bang dém 0,1% triton X-100 trong
PBS, 0,5ug aprotinin/ml, 100lg PMSF/ml, 0,5pg leupectin/ml, pH 7,4 lysin dé thu
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nhan hén hop protein, sau khi loai cin bang cach ly tam 10.000 vong/phut trong 20

pht, thu dugc hat gia virut gy bénh 16 moém long méng.
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HINH 2

bp ngliopl
_ 10000 58

=~ % %
3000 47

o 2500 4%
o 2000 34

~ 1.4 kb 500 29

1000 18
sl 700 13
500 23

300 14
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HINH 3

Gantimicit
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HINH 5

pFastBact™
Dual-VP1-
2A-VP3

VPO

HINH 6

(a) (b) (c)
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HINH 7

HINH 8
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HINH 9

HINH 10

100nm

(a) (b)
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<110>
<120>

san xudt vacxin

<130>
<160> 8
<170>

<210> 1

<211> 861
<212> ADN
<213>
<220>
<223>

<220>
<400> 1

AACACTGGGA
CATGGACACA
GGTCCACGGA
TGGTTTTCAA
TCTCGCCGAC
TCACTACCCG
GTCACTTACG
GCCTGGACTT
ACTTGTTCGA
GAACTTCCGA
TGCTTACATG
AGTTTAACGG
ATTGACAAGA
CAATCCCCGG
TCAACCGCTA
ATGGTCGTGG
GGTCTATGCC
CTTCCAAGGA

GCATCATTAA
CAACTTGGTG
CACCACCTCC
AGCTGGCCAG
AGGAAAACCG
CAACGGACAT
GGTATGCAAC
GAGACCCGAG
TTGGGTCACC
CTGACCACAA
AGGAACGGTT
AGGATGTTTG
GAGAGCTGTA
ACCAACATGA
CGACCAGTAC
CTCCGCTGAC
AACATTGCCC
A

2017

DANH MUC TRINH TU

Vién Hbéa sinh Bién

CAACTACTAC
ACAACGCTAT
ACCCACACAA
TTCCGCCTTC
AGGAGACCAC
ACGACTTCGA
AGCTGAGGAT
TTACACAGGC
AGTGACCCGT
AGGTGTGTAC
GGGATGTCGA
TTGGTGGCCA
CCAGCTCACG
CAGCACACAT
AAGGTTCACA
TGTCAACACC
CTACCAACGT
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Trinh tu VPO cla Picornaviridae

ATGCAACAAT
TAGCGGAGGC
CCAACACTCA
AGCGGTCTCT
TCTTCTCGAG
CAACCCAGTC
TTCGTGAGCG
AGAGCGATTC
TCGGACGATG
GGCAGCCTGA
GGTCACTGCA
TGGTGCCTGA
CTCTTTCCCC
TACTGTGCCC
AACCTTGGAC
GAGGGTGCCC
GCACGTTGCG

ATCAGAACTC
TCCAACGAGG
GAATAATGAC
TCGGCGCTCT
GACCGCATCC
GAGCGTTGGA
GACCAAACAC
TTCAAAACCC
CTACCTGCTG
CTGATTCCTA
GTAGGGAATC
ACTTTGCTCC
ATCAGTTCAT
TTTGTTGGCG
CCTCGTGGTC
CGCAGATCAA
GGTGAGTTCC

Quy trinh tao hat gid virut gdy bénh 1& mbém long méng d&é&
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<210> 2

<211> 1359
<212> ADN
<213>
<220>
<223>

<220>
<400> 2

ACCACCTCCA
CTACGGTGGC
TCATATTAGA
TTGGACCTGA
CACTGCCACC
GGAACCTCAC
ACCACCAACC
ACCCTACACG
GTAGGTACGG
TTGACCCCGA
CATCAAAGCC
AAACATACTG
CGCAAGCAAA
GCTCAAGTTG
CCGTGGCATG
ACGGCTGACC
GCCAGGYCGG
TTTTGCGCTT
GACAGGGTAC
AAACACCTTC
CCATCAACCT
TACATGATTG
GGCGGCTGCT
AATTCACATT
GCGTCTGACA
TCAAATCACA
GCGCTGGCAA
TAGTAATGA

<210> 3
<211> 897
<212> ADN
<213> Nhén
<220>

CAGGTGAGTC
GAGACACAGG
CAGATTTGTG
TGCAAACCCC
TACTACTTCG
CTGGGTCCCA
CAACGGCCTA
GCACCGCACC
CGCGAGCCCC
AGGCGGCAAG
ACTCAGGTGA
CCccceeaaecT
AGATTGTGGC
GCAGGAGACA
CAGCGACGGC
CCGCCTATGG
TTCACCAACT
TGCGGGTGGC
TCGCTCAGTT
CTGGCAGGTC
ACACTTCATG
CATACGCCCC
CACTGTATTC
CTCAATCCCT
CTGCGGAGAC
CACGGGAAGG
GGACTTCGAA

tao

2017

GGCCGATCCC
TCCGGAGACG
AAAGTAACAC
CGCGCACACC
CAGATTTAGA
AACGGGGCGC
CCACAAGGCA
GTGTTCTGGC
GTGACCAACG
AACGCTGCCC
CTGAACTGCT
CTTTTGGCCA
ACCTGTGAAA
TCGAGTCCAA
TACAGTGGCC
GAAAGTGTAC
TCCTAGATGT
GTGCCGTACG
CGACTTGTCT
TCGCCCAGTA
TTCACAGGCC
TCCTGGCATG
ATGCGGAGTG
TACCTCTCTG
CACAAACGTA
CTGATGGCGA
CTGCGTCTGC
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Trinh ty VP1-2A-VP3 cla Picornaviridae

GTTACTGCCA
CCAACACACG
CAAAAGACCA
TTGGTGGGAG
AGTGTCAGTG
CTGAGACGGC
CCGCTCACCC
TACTGTTTAC
TGAGGGGTGA
ACCTCCTTCA
TTACCGCATG
TCCACCCGAG
CAGCTTTTGA
CCCTGGGCCA
TGGTGACCAC
AACCCACCTC
GGCTGAGYCG
TGACCACAAA
TTGGCAGCAA
CTACACACAG
CCACTGACGC
GAGCCGCCCA
GGACACAGGG
CGGCTGACTA
CAGGGATGGG
CGCGTTGGTC
CGGTTGACGC

CTGTTGAGAA
GATGTCTCTT
AATTAATGTG
CGCTCCTCCG
AAACACGAGG
GTTGGACAAC
GACTTGCACT
AACGGGGGCT
CCTACAAGTG
ACTACGGTGC
AAGAGGGCCG
TGAAGCTAGA
ACTTTGACCT
GGGATCTTTC
TGACCCAAAG
GCAACATGTT
TGTCCTACGT
GACAGACTCA
AACACATGTC
TACAGCGGCA
GAAAGCGCGT
AAACACCCGA
TTGAATTCAA
CGCGTACACC
TTTGCCTGTT
GTCCTAGCCA
TCGCACGCAG
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<220>
<400> 3

ATGAACACAG
CTCAATGGAC
AGGGCTCGAC
GACTGGTTCT
TCTGCTGGCT
TCCTGACAAC
GGAGTTACTT
CACCCCCGGA
CGCACCTCTT
CTGGAGCTGC
CTACGCATAC
ACCAATTCAA
AGCATTGATA
CATCAACCCG
GCGTGAACCG

GTCATGGTTG

CAAGGTGTAC
TCCCCTCAAA

<210> 4
<211> 1388
<212> ADN
<213> Nhén
<220>

<220>
<400> 4

ATGACGACCA
AAACTACGGT
CCTTCATCCT
GTGCTCGATT
CAGAACCGCT
AAGGCAACCT
AACACCACTA
ACTCCCTTAC
GTTGCCGCTA
GTGCTCACAC
AGCCATCAAG

GCTCAATTAT
ACGCAACTCG
AGATACCACT
CTAAGCTCGC
GATCGCAAAA
GCGTAACGGA
ACGGTTACGC
CTGGAGACCA
CGACTGGGTG
CGACTGACCA
ATGCGCAACG
CGGAGGTTGC
AGCGCGAACT
CGTACAAACA
TTACGACCAG
TGGCTCCTCT
GCAAACATTG
AGAATAATAA

tao

GCACAGGAGA
GGAGAGACGC
CGATAGGTTC
TGATGCAAAC
ACTTACTACT
GACATGGGTC
ACCCTACCGC
ACGGCACCAC
CGGTGCCAGC
CAAAGGCTGC
GCAACCCAAG

2017

CAACAACTAC
GAGACAACGC
AGTACGCACA
ATCCAGCGCG
CTGAGGAAAC
CACACCACTA
TACAGCCGAA
GGGTTACTCA
ACCTCCGATC
TAAAGGTGTC
GTTGGGACGT
CTGCTCGTGG
CTACCAGTTG
TGACGGCCCA
TACAAGGTCC
GACCGTTAAC
CGCCTACCAA
TAA

ATCAGCAGAT
AAGTCCGCAG
GTTAAAGTGA
CCCAGCTCAC
TCGCCGACTT
CCAAACGGAG
GTACCACAAG
ATCGTGTGTT
CCAGTGACTA
CCGCACACTG
TCACTGAGTT
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TACATGCAGC
GATTTCGGGT
CAACGAACAC
TTCTCAGGCT
CACTTTGCTG
GTACAACGCA
GACTTCGTCT
AGCTGAAAGA
CATTCGGTAG
TACGGCTCCT
GGAAGTCACT
CTATGGTCCC
ACGCTGTTCC
TATTACTGTG
ACAAACCGTG
ACTGAAGGAG
CGTCCATGTT

CCGGTTACAG
ACGCCAGCAC
CTCCTAAAGA
ACTCTGGTCG
GGAGGTCTCC
CCCCGGAGAC
GCTCCCCTCA
GGCAACTGTC
ACGTCAGAGG
CCGACGTCTT
GCTGTACAGG

AATACCAGAA
GGCAGTAACG
CCAGAACAAC
TGTTCGGTGC
GAGGACCGCA
GTCTTCAGTC
CCGGTCCTAA
TTCTTCAAGA
ATGCTACCTG
TGACAGATAG
GCTGTGGGCA
TGAGCTGTGT
CACACCAATT
CCATTCGTTG
GACATTGGTG
CCCCCCAAAT
GCTGGAGAGT

CGACGGTTGA
ACCGACGTGT
CCAGATTAAC
GCGCGCTGCT
GTTAAGCATG
GGCACTGGAT
CACGCCTGGC
TACAACGGTG
TGACCTGCAA
TCAACTACGG
ATGAAAAGAG

50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
873

50
100
150
200
250
300
350
400
450
500
550



CTGAAACCTA
CGCCGTAAGC
CTTGCTGAAA
TCCCAGTCGC
AAGACCGCTG
GCTGCCAGGT
CATTCCTGCG
TCGGATCGTG
GTCCAACACC
GTACTATCAA
AGGTACATGA
TGAAGCTGCC
CTAAGTTCAC
ACAGCTTCCG
GTTCCAAATC
CGTCTGCTGG
CAATAATAAT

<210> 5
<211> 24
<212>
<213>
<220>
<223>

<220>

<220>
<400> 5

CTGTCCACGT
AGAAAATTGT
TTGGCCGGTG
CTGCTCCGAC
ACCCTGCTTA
CGTTTCACGA
CTTCGCTGGA
TGCTCGCCCA
TTCTTGGCCG
CCTGCATTTC
TTGCCTACGC
GCACACTGCA
TTTCTCAATT
ATACGGCCGA
ACTCACGGAA
CAAAGACTTC
AA

2017

CCGCTCTTGG
TGCTCCGGTG
ACATCGAAAG
GGTTACAGCG
CGGAAAAGTT
ACTTCCTCGA
GGTGTCCCCT
GTTCGATTTG
GACTGGCACA
ATGTTCACAG
ACCACCAGGA
TCCATGCTGA
CCTTACTTGA
AACAACGAAC
AGGCCGACGG
GAACTCAGGT

AACACTGGGAGCATCATTAACAAC

<210> 6
<211> 21
<212> ADN
<213> Nhéan
<220>
<223> boan

<220>

<220>

tao

X
mol
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CTATCCACCC
AAGCAACTGC
TAACCCTGGC
GCCTGGTTAC
TACAACCCTC
CGTCGCCGAG
ACGTTACCAC
TCGCTGGCAG
GTACTACACC
GCCCAACGGA
ATGGAGCCTC
GTGGGACACC
GTGCGGCTGA
GTTCAGGGTT
TGACGCACTC
TGCCCGTGGA

ATCAGAGGCC
TCAACTTCGA
CCCGGAATTT
AACGGACCCA
CCCGCAACAT
GCATGTCCTA
TAAGACAGAC
CGAAACACAT
CAATACTCCG
CGCGAAGGCT
CAAAAACCCC
GGACTCAACT
CTACGCGTAC
GGGTGTGTCT
GTGGTCTTGG
TGCTAGAACC
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<400> 6
GCGGGTGAGTTCCCTTCCAAGGAA

<210> 7

<211> 38

<212> ADN
<213> Nhén tao
<220>

<223> boan mdi

<220>

<220>
<400> 7
gcgcgcecggatccATGACCACCTCCACAGGTGAGTCGGC

<210> 8

<211> 39

<212> ADN
<213> Nhén tao
<220>

<223> boan mdi

<220>
<220>

<400> 8
CATCGAGTCCAACCCTGGGCCATAGTAATGAaagcttgc
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