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TOM TAX 

Sau nghien cmi cdng bd nam 2013, chiing tdi da taeh dong thanh cdn^ doan gen interleukin 
6 cua ga Viet Nam [chIL-6). Voi muc dieh tao adenovirus tai td hgp nham tao chS pham gay 
kicbiing mien dieh cho gia cim. Sau kM thu nhan doan gen tir md la lach ga, taeh dong bSng k^ 
thuat RT-PCR, doan gen chIL-6 dugc chuyen vao vector con thoi pENTR3C. vector con thoi 
pENTR3C mang vung gen attLl va attL2 tuotig frng voi 2 vimg gen tao didm tuong 
dong frong vector dich, nham tao ra plasmid tai t6 hgp pAd / CMV-V5-chIL6. 

DNA ciia plasmid tai td hgp pAd/CMV/V5- DEST mang gen ChIL-6 dugc cat md vong 
bang enzym gioi han Pad. Pad se cat tai vi tri de cMa thanh 2 chudi lap frai (LITR) va phai 
(RITR) bao bpc ISy phan DNA tai td hgp adenovirus va gen chIL-6 a giiia. Cudi ciing de tao ra 
adenovirus tai td hgp, pAd / CMV-V5-chIL6 dugc xam nhiem vao te bao than bao thai 
ngudi HEK293A (human embryonic kidney cell) de bao gdi va nhan len lugng ldn adenovirus 
tai td hgp. Su bieu Men cua ChIL-6 dugc quan sat sau 48 gid - 72 gid sau xam nhiem. 
Adenovirus va doan gen ChIL-6 dugc phat hien frong cac te bao HEK293A bang PCR 
Khang nguyen ChIL-6 dugc xac dinh nhd khang thd Chiing tdi sir dung mdt sd ki thuat ELISA 
torn bat khang nguyen, Idem fra adenovirus tai td hgp mang gen ChlL6 khi da thuc su dugc hinh 
thanh. Mat dp virus xac dinh dugc la 5x10^ PFU/ml sau kM tinh sach bang kit tinh sach 
adenovirus ibiPure '̂̂  adeno(Duc). 

Tic khoa: adenovirus tai td hgp, ChlL-6, cytokme, HEK293A, pAd/CMV/V5-DEST, pENTR3C. 

LM6DAU 

Ngay nay, ngay cang nhidu cac dich benh gja cSm bung phat, kidn cho cac ca quan chuc 
nang va chii frang frai xu li khong kip thdi, din den tdn that nang ne ve kinh td va lam lan rdng, 
ciing nhu hidn chung tang tinh nguy Mem ciia ngudn benh. Vi vay, viec dua ra cac lieu phap 
nang cao kha nang rmen dich nham chdng lai cac ngudn benh va ho frg chiia bpnh cho gia cam 
la mpt hudng tich c\rc va dugc xem nhu mdt dang "thuc pham chuc nang" cho gia cam. 

IL-6 la mpt cytokme cd vai frd diic biet ddi vdi qua trinh dap ling mien dich, IL-6 la 
cytokine true tiep tac ddng len lympho B de san xuat khang the [1, 2, 3]. Nhu vay, neu lugng IL-
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6 dugc tang cudng tir ngoai vao, dac biet tiidng qua vector tai td hgp de ngudn cytokine dugc 
bidu Men nhan len va su dimg tai ehd frong ca the, thi vdn de tang ve so lugng cac te bao cd 
thim quĵ dn mien dich (kk ca lympho B san xuat khang thd) va tang ve sd lugng v^ chSt lugng 
khang thd (sau nhidm benh hoac sau vaccme) do IL-6 kich tMch se dugc cai tMen [2,4]. 

Trong cac h? thdng vector din truyen gen khang nguyen lam vaccme the he moi, h? thdng 
vector virus dugc dac hipt chu frgng nghien cihi va su dung do virus cd dac tinh tMch ling te bao 
da vat chu thdng qua he thdng thii thd Toll, vd hai vdi nhidu loai, nhan len manh khi nudi c5y 
fren te hao phit hgp cho ham lugng virus nMeu de san xuat vaccine (in vifro) [2, 5, 6]. 

Cho tdi nay, hau hSt cac hat vector ca sd c5u tnic capsid dang hoang da, ngoai nhi?m vy 
bao ve DNA virus, no con la phuang ti?n dd gSn va di vao bdn frong te bao dich. Tuy nhien, h? 
gen virus da cd nhimg cai bien dang kd. Nhung bien ddi n^y dugc thidt lap nhim vd hipu hda sy 
phat trien ciia virus trong td bao dich do da loai trir nhiing chiic nang dac biet ciia virus ddi voi 
su didu hda sao chep DNA va sy bidu hien gen virus frong khi vSn co the phat trien frong te hko 
ddng gdi hoac te bao frg giiip. Viec loai bd cac trinh tg nhu vay tao ra khdng gian frong hp gen 
vuTis de DNA ngoai sinh vSn cai vao dugc ma van bidu hi$n dugc cac gen chuydn. Cac 
adenovirus vector dugc dung cho gen tri lieu chu ydu la cac vector thay thd El, d dd cac gen 
chuyen dugc cai vao vimg El la vung gen pMen ma sdm ciia he gen adenovirus. Ngoai phan con 
lai cua hp gen virus, vector nay cdn giir lai dau 5' gan nhat ciia he gen virus bao gdm cac doan 
IJip tan cung dao ngugc ben trai (FIR) va tin hipu ddng capsid, cac trinh ty can cho s\r ddng gdi 
va nhimg vimg tSng cudng El gdi nhau. Vi cac san pham gen El se lam hoat hda lien tyc cac 
dan vi phien ma chinh ndn khi loai tru cac viing niy thi sg bieu Men sdm va mudn ciia gen se 
giam di rSt nhidu v^ lam sy sao chep cua virus suy yeu mgt each ngMem frpng [5, 6,7]. 

Voi dinh hudng la dira ra cac bien phap an toan linh ho^t, phdng benh tai ehd dd nSng cao 
tinh chdng ehju trudc ngudn b?nh ciia gia cam, frong nghien cuu nay, chiing tdi tao adenovirus 
HAd serotype 5 (HAd5) tai td hgp mang doan gen ho^t tinh cytokine chIL-6 nhiim tao ehe phim 
gay kich ung rmen dich cho gia cam. 

2. NGUYfiN VAT LI$U VA PHirONG PHAP NGHlfeN CLTU 

2.1. Nguyen vait lifu 

Plasmid ;7Ci?2.y/cWZ,-(S da dugc taeh dong tii la lach ga Viet Nam tai phdng Cdng ngh^ 
Sinh hoc - Vien Hoa Sinh Bien . 

Vector con thoi pENTR3C. Vector adenovirus pAd/CMV-V5-DEST. Td bao HEK293A cua 
hang Invifrogen. 

Kit cMcken lL-6 ELISA (Cusabio-USA). 
Cac hda chit sinh phim can tMdt khac ciia phdng thi nghipm sinh hpc phan tir va phdng nudi ciy 
tk bao ddng vat. Trang tiudt bi may moc cSn thidt cho phdng tM ngMem smh hoc phSn tit va 
phdng tM nghifm td bao ddng vat (may li tam vang, kinh hidn vi soi nguac, box ciy class II, tii 
am CO2...). 

2.2. Phirong phdp nghi@n cihi 

Cac kl thuat taeh PCR, tinh sach DNA, didn di DNA, dien di Protem, taeh plasmid, cit 
hang enzyme cat gidi han RE, nuoi cay te bao dpng v^t, ELISA, quy trinh tao adenovirus tai td 
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hgp dugc thyc hien dua fren hudng din cua nha cung cap khung adenoviruspAd/CMV-V5-DEST 
[8]. Cac kien thuc ve tin sinh hge da dugc sii dung frong ngMen ciru nay. 

T^o plasmid con thoi chvea doan gen chIL-6: D6 chuyen doan gen thu nhan dugc vao 
vector con thoi pENTR3C, la vector trung gian chuyen gen vao adenovirus vector, chiing tdi tMet 
ke cap mdi mdi cd gan 2 enzyme cat gioi han Xhol, Kpnl va trinh tu kozak can tMdt khi chuyen 
vao \ector pENTR3C. 

San phim PCR (hpp gen RE-Kozak-ChlLd) sau kM dugc gin vao vector taeh ddng pUC57 
(genscirpt), bien nap vao E. Coli DH5a, taeh plasmid bing kit tich plasmid ciia Fermentas. Cit 
pUC57/ChIL6 va plasmid trung gian bSng cac enzyme gidi han Kpnl va Xhol, tinh sach, gin san 
phim eat va bien nap vao td bao E.coli ccdB (Invifrogen) la ddng td bao dac bi?t diing de nhan 
nudi vector con thoi pENTR3C. Kidm fra plasmid tai td hgp tao thanh bing c^c enzym Kpnl vi 
Xhol v i dpc trinh ty. 

T^o vector adenovirus tai to hop mang gen chIL-6: Thgc Men qui trinh ddng nhiem 300 
ng DNA khung adenovirus pAd/CMV/V5-DEST va 150 ng DNA plasmid con thoi tai td hgp 
(pENTR3C/chfL-6) nhd enzyme Clonase II (phan ung fren tdng 10 pi) frong td bao E.coli DH5a 
theo quy trinh su dung kit vfrapower cua hang Invitrogen. 

Liic nay, phin DNA cua plasmid eon thoi chua gen chIL-6 va phu frg se dugc gan vao 
\!ihxa\%pAd/CMV/V5- DESTxm ndn plasmid tai td hgp qua 2 vi tri canh tay trai va canh tay phii. 

T^o adenovirus tdi to hpp nhcr te bdo HEK293A: Trudc tien, plasmid pAd/CMV/V5-
DEST-chIL6 da dugc cit md vdng bang enzyme cat gidi han Pac I, tinh sach, thu dugc Adeno-
chIL6-LITR/RITR m^ch thang, tien hinh xam nMem vao te bao HEK293A. 

Te bao dpng v?t dong HEK293A dugc nudi frong moi trudng DMEM co bd sung 10%FBS, 
L-glutamine, khang sinh, khang nim. Chuan bi lugng td bao cin tMdt dat ndng dp 5x lOV gidng 
(ban 6 gidng), dugc nudi sau 1 ngay, phii khoing 80 % day gieng tM sin sang cho vi§c xdm 
nMdm. Xam nhidm 3 .̂g DNA-Adeno-chIL6-LITR/RITR gieng nhd bang 3 ^1 Lipofectarmne^" 
2000. Miu DC (-) DNA-Adeno-chIL6-LITR/RITR dugc thay bing mdi trudng (chi nudi 
HEK293A). Miu DC (+) DNA-Adeno-chIL6-LrrR/RITR dugc thay bing DNA-Adeno-
LrTR/RITR (Adenovirus mgch thang chua dugc gin them gen ngoai lai). DTa nudi cay dugc li 
frong tu im 37 "C, 5 % C02. 

Tdeh ehiet DNA tdng s6 tvr huyen dich thu duffc: Dd kiem fra virus tai td hgp da th\rc sy 
dugc tao thdnh frong te bio HEK293A chua, sau khi rira can te bao bing dem PBS 3 lin, tich 
chidt DNA tdng sd tir te bao thu dugc sau do diing cap mdi dac hieu tihan doan ^en chIL-6 cd 
kich thudc la 726 bp frong vector adenovirus tai td hgp. Dich DNA tdng sd bao gdm ca hp gen 
ciia td bio HEK293A va DNA cua virus, san phim dugc bao quin -20 °C. Sit dyng ngudn 
khudn DNA dugc taeh cMdt neu tren va cap mdi d?c hieu nhan doan gen chIL6 dai 726 bp. 

Chudn dQ adenovirus b&ng phuang plaque forming method: Bd het tat ca moi trudng 6 
cac gidng td bao 1 tdp nudi cay vi nit. Nhe tihang dd 2ml thach DMEM 0,5 % (44 "C) 16n be mat 
lop te bao ben dudi ciia moi gieng, ke ca td bao ddi chung. KM thach ddng lai, dua khay nudi 
ciy vao frong tii im 37 "C, cd 5 % CO2 Plaque dugc Mnh thanh sau 6 ngay va tinh toan sd lugng 
plaque sau 6 ngay " lip mat thach". Diing crytal violet de nhudm mdi gieng thach, li tiep d tii am 
37 "C frong 2 - 3 gid. Sau dd, hut bdt chit nhupm, lit ngugc khay thach, de nhm ro plaque rd 
hon tit phia day se hidn thi li Id hdng frong sudt tren ndn mau xanh tim. Mdi mgt Id hdng dd 
dugc tinh la 1 dan vi plaque (PFU). 

Tinh sifch adenovirus: Td bao dugc thu ho^ch khi thiy Meu img gay nhiem adenovirus vao 
td bao va td bao bat dau bong len, giii phdng adenovirus tir te bao bang each sii dung ddng bang 
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I tan bang 3 chu ki, chiing tdi su dung bd kit ibiPure ™ adeno(Germany) dd tinh s^ch adenovirus 
thu nhin dugc. Sau khi tinh sach, Itm trii cic mau adenovirus tinh kMet d -80 °C. 

KiSm tra muc dp biiu hi$n gen chIL-6 trong ti bdo dpng vgt HEK293A: Dd kiem ti^ 
hieu qua vide tao adenovirus tai td hgp mang gen ChIL-6 khi va muc do bieu Mdn gen ChIL-6 
frong td bio HEK293A, bing vdi khang thd chIL-6 chuin (sii dung Kit CMcken Mterleukin 6 
ELISA - Cusabio-USA) dd dinh lugng cytokmes interieukin 6 cd tixjng huyet thanh ho?c dich 
md. 

Tinh todn: Kdt qui (gpi li S/P, sample to positive ratio) dugc tinh toan dua fren thuong sd ciia 
chi sd hip phu mau sac cua mau (so vdi ddi chiing am) vdi chi sd hap phu mau sac ciia ddl 
chimg duang (so vdi ddi chiing am). Cdng thuc tinh toan: 

OD trung binh ciia mau - OD trung binh ciia mlu am chuin 
S/p= .. -. ---

OD trung binh miu duong chuan - OD trung binh mau am chuin 

(Ghi chu: Ndu S/P > 0,5: miu dugc danh gii duang tinh, tiic la cd chiia ham lugng cytokine cao 
han gia tri thip nhat do dugc la 15,63 pg/ml cua bg kit cung cip bdi Cusabio Inc). 

3. KET QUA VA THAO L U . ^ 

3.1. T^o plasmid con thoi mang do^n gen chIL-6 

Dd chuydn doan gen thu nhan dugc vao vector con thoi pENTR3C, l i vector trung gian 
chuydn gen vko vector adenovirus, chung tdi tMit ke cap mdi mdi cd gan 2 enzyme cat gidi han 
JOtol, Kpnl va trinh tg kozak can thiet khi chuyen vao vector pENTR3C nhu sau: 

chIL6FP-pENTR3C: TATCGGTACCGCCGCGATATGGCTAACTTCACCGA (Kpnl). 

chIL6RP-pENTR3C: TCAGCTCGAGGGCACTGAAACTCCTGOTCTTTTTC (XhoT). 

Dien di san pham khuech dai doan gen da dugc taeh ddng tir cdng trinh [9] bing c^p mdi 
die Meu mdi tMet kd dugc the hien fren Hinh 1. San phim PCR sau kM dugc gin vao vector 
taeh ddng pUC57, plasrmdpUC57/ChlL6 va plasmid pENTR3C bang cac enzyme gidi ban Kpn 
I va Xhol (Hinh 2). Ket qua cit Idem tra plasmid tai td hgp pENTR3C/chIL6 tao thanh bing cac 
enzym Kpnl va Xhol dugc thd hien fren dien di do fren Hirih 3. 

Hinh 1. Dien di do san pham 
PCR bang cap moi dac hî u . 

1: Marker Ikb DNA (Femientas) 
2: San phim PCR 

Hinh 2. Dien di do san phim 
cit cua pUC57/ChIL-6 va 

pENTR 3C bing Kpnl va Xhol 
l:pENTR3C;2:Markerlkb 

DNA (Fermentas); 3: 
pUC57/ChIL-6 

Hinh 3. Dien di d6 sin phSm cat cua 
plasmid pENTR/ChIL-6 bing Kpnl va 

Xhol. 
1: Marker 1 kb DNA (Fermentas) 

4, 5: San phim cit cOa pENTR/ChlL-
6 
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Sau kM dpc trinh tu plasmid tai td hgp vi xu li bing phin mdm bioedit, ket qua cho thay 
chiing tdi da tao thanh cdng plasmid con thoi mang gen chIL-6. Plasmid nay dugc sir dung tidp 
theo cho vide tgo vector adenovirus tai td hgp mang gen chIL-6 qua qua trinh ddng nMem. 

3.2. K t̂ quS tao vector adenovirus tai th hop mang gen ckIL-6 

Chi nhiing te bao da thgc su mang plasmid tai td hap pAd/CMV/V5- DEST/chIL-6 mdi co 
kha nang sdng dugc frong moi trudng chgn Igc khang sinh Ampicillin, la khang sinh ehpn Ipc 
cua vectorpAd/CMV-V5. De khing dinh dieu dd, kiem tra kdt qua ddng nMdm bing PCR vi tien 
hanh giai trinh tu plasmid thu nh|n dugc bing cap mdi phit Men he gen Adenovmis: 

FP: GACTTTGACCGTTTACGTGGAGAC: RP: CTTTTATAGGTGTAAACCTTAAAC. 

Hinh 5. Dien di dh kî m tra kit qui phan cit 
Hinh 4. Di§n di &h kî m tra hifu qua tao vector pAd/CMV/V5- DEST/chIL6 bang enzyme 

adenovirus tii to hgp. Pac I. 
(A): 1,4: Sin phim PCR sii dyng ĉ p moi khuSch dai 1: Marker lamda Hind III cua fermentas. 

do^n gen cA/Z,-(i vdi khuon li plasmid dugc taeh tir cac 2: San phim cit pAd/CMV/V5-DEST/chIL6 
khuan lac E. coli sau dong nhiem; 2 • Sdn pham PCR bing enzyme Pac I. 
vai khudn pAd/CMV/V5-DESTgoc. 3: Marker DNA 

Ikb plus Fermentas. 
(B): Sin pham PCR vdi c$p rabi khuSch dai doan gen 

phit hifn h§ gen adenovirus; 1,3: sdn pham PCR; 
2: Marker DNA 1 kb plus Fermentas. 

Ket qua giii trinh ty va khuech dai gen cho thay chung tdi da co dugc vector adenovirus tai 
td hgp mang doan gen chIL-6 (Hinh 4); Sau dd, plasmid pAd/CMV/V5- DEST-chIL6 dugc cat 
md vdng bing enzyme cit gidi h ^ Pad (Hinh 5) sin sing cho viec xam nMdm vao td bao 
HEK293A. 

3.3. Kit qui t^o adenovirus tid th hgp nhd̂  tk bao HEK293A 

Mdt ngay sau xam nMem, loai bd hoan toan mdi truong, DNA- Adeno-chIL6-LITR/RITR, 
Lipofectamine^'^ 2000 du bang mdi trudng mdi. Trong sudt qua trinh nudi cay, quan sat su thay 
ddi hinh thai te bao thudng xuyen, bd sung mdi trudng mdi kM mdi trudng chuyen miu. Mgt sd 
Utih anh nudi cay te bao HEK293 bi virus pha huy, chup fren kinh Men vi soi ngugc dugc the 
Mpn tren Hinh 6. 
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Htnh 6. Hinh anh nuoi cay te bao HEK293 bi virus pha hiiy, chyp tren kinh hifin vi soi ngugc. 

Sau 2 ngay, quan sat thiy tai cac gieng xam nMem, td bao bit diu chet vi ndi len be mat 
nMdu han, gidng DC(-) khdn^ xam nhiem min hem. Quan sat cac td bao HEK293A sau 4 ngay, 
tai cac gieng ddi chung am, te hao bat dau chet kha nhieu do gia va khdng dii cho bam, timg te 
bao ndi ldn be mat rieng re, tai gieng ddi chung duang vi gieng xam nhiem td bao chet nMeu 
thinh timg cym. Sau 6 ngay xam nhiem, d gieng nudi mau xSm nhidm, cac td bao vd san xuat 
adenovirus te bio chet ndi len timg mang, mdt sd khu vuc frong dia nudi ciy tao thanh bgn, do 
dd nMn thay dugc ro rang. Thu nhan adenovirus sau 6 ngay xam nhiem vao te bao HEK293A 
bing phuang phap ddng/tan. Chuyen dich nude noi cd chiia cic hat vius vio tiing dng 1 ml dich, 
tam luu giir mau d -80 °C. 

Tiep truyen 0,1ml mau lim giii d fren vao dia nudi ciy dudng kinh 10 cm, nhim ting 
sinh adenovirus tdi td hop. Sau qua frinh tiep truyen, tiep tuc thyc hipn phan ling khudch dai gen 
vdi ternplate la DNA tdng sd taeh tir miu tiep tmydn lugng ldn pAd/CMV/V5- DEST-chIL6 vdi 
c|.p mdi khudch dai doan gen chlL-6 dai 726 bp va vdi c^p mdi phat Men doan gen Adenovirus 
dai 2 kb. 

3.4. Kiem tra hifu qua xam nhiem plasmid tai to hgp pAd/CMV/V5-DEST/chIL-6 bing 
PCR 

De kidm tra virus tai td hgp da thuc su dugc tao thanh frong td bao HEK293 A chua, sau kM 
rira can te bao bang dem PBS 3 lin, tidn hanh tich cMdt DNA tdng s6 (bao gdm c i he gen cua td 
bao HEK293A va DNA cua virus) tir cac mau nudi cay. Dudi day li kdt qua khudch dai gen su 
dimg cap mdi dac Meu phat hien virus vi cap mdi nhan doan gen chIL-6 dii 726 bp. 
Kdt qui dipn difren Hmh 7(A) cho thiy xuat Men bang sin phim PCR kich thudc khoing 2000 
bp trong cac miu xim nhidm, d ci sin phim PCR vdi khudn la DNA tdng sd taeh tii mau ddi 
chimg (xam nhidm pAd/CMV/V5-DEST gdc va miu sin phim PCR vdi khudn la DNA tdng sd 
taeh tir miu xam nhidm pAd/CMV/V5-DEST-chIL6. Kdt qua nay phii hgp voi kich thudc ciia 
dean gen phat Mpn hp gen adenovirus. Kdt qua dien di fren Hinh 7(B) cho bang sin phim PCR 
phu hgp vdi kich thudc cua doan gen chIL-6 tren dudng chay 1,3 la san phim PCR vai khudn la 
DNA tdng sd taeh tu mlu cd xam nhidm pAd/CMV/V5-DEST-chIL6 va san phim PCR vdi 
khudn la DNA tdng sd taeh tii miu tiep tiiiyen lugng ldn. Didu dd, cho thay da cd su tdn tai cua 
he gen adenovirus va doan gen chIL-6 frong cac mlu xam nhidm va dugc nhan qua cac thd he tai 
cac mau ti6p truydn. 
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Hinh 7. Ket qua kiem tra Meu qua xam nMem bang PCR. 

(A): PCR sir dyng cap m6i nhan doan gen gen phat hien adenovirus; 1: San phim PCR vdi khuon la DNA 
tdng s6 tich tu mlu ddi chung (xam nhiim pAd/CMV/V5-DEST gdc); 2: San pham PCR vdi khudn la 

DNA tdng s6 tich tu mau ddi chiing chi nuoi li bao HEK293A; 3. San phim PCR vdi khudn la DNA tong 
sd tich tir mau xam nMlm pAd/CMV/V5-DEST-chIL6;4: Marker DNA Ikb plus (fermentas); 

5: Sin phim PCR vdi khudn la DNA tong so taeh tit mlu tiep truyen lugng ldn. 

(B): PCR sit dyng cEtpm6i nhan doan gen chIL-6; 1: Sin phim PCR vdi khuon li DNA t6ng so taeh tii 
mau cd xam nhiim pAd/CMV/V5-DEST-chIL6; Gieng 2: Marker DNA Ikb plus (fennentas); 

3: San phim PCR vdi khuon la DNA tdng s6 taeh tu mau tiSp truygn lugng ldn; 4: San phim PCR 
vdi khudn li DNA tdng sd tich tu mau doi chiing Im (xSm nhiim pAd/CMV/V5-DEST gdc). 

3.5. Kilm tra hifu quS XSLOI nhiem plasmid tai to hprp pAd/CMV/V5-DEST/chIL-6 bing 
ELISA 

De kiem fra hi?u qui vipc tao adenovirus tai td hgp mang gen Child bing khang thd chEL-
6 chuan (sir dyng Kit CMcken Mterleukin 6 ELISA - Cusabio-USA) (Hinh 8). 

Hmh 8 Mpt so hinh inh va ket qua ELISA. 

Kdt qua cho thiy mau nudi adenovirus xam nMdm plasmid tii td hgp cho kdt qua OD 
(0,316) cao hon bin so vdd miu ddi chung duang (0,225) va man am chuin (0,135). Tinh toan 
kdt qua theo cdng thirc s/p > 0,5, ket qui dugc coi la co y nghia va nhu vay, tii cic ket qui fren 
cho phdp chiing toi ket luin co thd hp gen adenovirus tai td hgp vdi gen chIL6 da dugc tao ra va 
nhan len lugng ldn frong cac the he te hao HEK293A. 
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3.6. Ket qua xac dinh ni|t dd adenovirus tai td hgp bSng "plaque forming method" 

Hinh 9. Hinh anh xac dinh mat do 
adenovims tai to hgp bing " Plaque forming 
method". 

Sii dgng phucmg phap tmh fren phin phuang phap. Trong dd, d la he sd pha loang tii miu 
gdc; V la dung lugng (ml) chiia vi nit ciy vio m6i gidng (volume). Sd plaque ti-ung binh = 3 
(Hinh 9) d dp pha loing 10''; d = 0,000001; V= 0,2 ml. PFU dugc tmh nhu sau: 

3: (0,000001 X 0,2) = 1,5x10^ PFU/ml 

vay ndng dp gdc ciia mau adenovirus tai td hgp la 1,5 x 10 PFU/ml. 

Sin xuit va khudch dai lugng ldn ciia adenovfrus frong cac ddng te bio san xuat tiinhimg 
td bao nhu HEK293, adenovfrus dugc giii phong bdi chu trinh ddng bang / tan bang. Hon hgp 
adenovirus thu dugc se chiia td bao adenovirus va cac thinh phin khac cd the anh hudng xau 
ddn viec tii nap td bao frong co thd va frong dng ngMem. Chiing tdi su dung ibiPure'^" adeno 
Adenovirus: Day la kit tinh sach adenovirus dang tin ciy dugc san xuit tai Diic, vdi ti 1? thu hdi 
cao. Adenovirus sau kM tinh sach ndng do dat tdi 5 x 10 pfu/ml. 

4. B A N LUAN 

Vector adenovirus dugc coi la ngudn cdng cu dd din truyen gen cytokine linh hoat, cd hipu 
qua, trudc hdt la vi adenovirus vector tao nen adenovirus thieu nang frong te bao HEK293A, 
nen kha nang sin smh va gidi tMeu cytokine trong ca tiie cua chung dugc coi la hoan tMen [5, 
7]. Trong cac he thdng vector din truydn gen ngo^i lai lam ehd phim thd he mdi, hi thong vector 
adenovirus dugc d§c bidt chii y nghien cim vi sir dung, do adenovirus cd kich thudc linh hoat, 
cd dac tinh tMch ling da te bio vat chii, vd hai vdi nMdu loii, nhin len manh khi nudi cay fren te 
bao td chiic de sin xuat vaccine (in vitro), cho ham lugng virus nMeu, va khi vao ddi tugng (in 
vivo) Cling cd kha nang dn dinh nhan len duy trt khang nguydn nhung khdng gay hai vat chu [5, 
6,10]. 

Thing 9 nam 2014, WHO vi My lua chgn lim vaccine ngan chan su lay lan cua dich Ebola 
l i vaccine Ebola dya fren cdng nghe adenovirus. Vaccine dugc sir dung true tidp fren ddi ngu 
bac sy, y ta, nhan vien y te tiep xiic va cd nguy ca lay nhidm Ebola cao vi cac tmh nguj'dn vien. 
Hang dugc phim Glaxo Smith Kline (GSK) phdi hgp vdi Vien Dj ling vi benh truyen nMem 
(NIAID) da nhan trach nhiem sin xuat 10.000 lieu vaccine. Vaccine sir dung vector din truyen 
li adenovirus serotype 3 cd nguon gdc phan lip tu tinh tinh (chAd3) da cit bd gen El va E3 vi 
thay thd vao dd la gen ma hda cho mdt protein bd m^t cua hai chung Ebola khac nhau. Kdt qui 
khdng cd ngudi nao cd phin ling phu va tit ci deu sin sinh khang the chdng lai vi nit Ebola. Cac 
nhi khoa hoc cua Vien Siic khde quoc gia My (NIH) cho biet, ket qua dat dugc "hira hen" kha 
quan [11]. 



Tao adenovirus tai to hgp mang doan gen chlL-6 

Tren thd gidi, ngMen ciiu he thdng vector adenovirus va dinh hudng ling dung da dang da 
dugc tien hanh tii iiu, va nhieu loai vaccme vi che phim sinh hpc fren nen adenovirus vector da 
dugc ung dung cho dpng vat va ngudi [12, 13]. Adenovirus vector da dugc tan dung nhu l i mdt 
Igi the cdng nghe dua cytokine vao gia cam, vi dy vdi interferon gamma (IFN-gamma) hay vdi 
interleukin-2 va nMdu loai hinh cytokine khic [1, 6, 13].Cho ddn nay, tai Viet Nam, phdng tM 
nghipm cua chung tdi la ca sd diu tien ngMen ciiu mpt cich co he thdng vide nghien ciiu 
cytokine va adenovirus lam vector, tao che phim tai td hgp de tin dung hoat dong midn dich ma 
vector nay dem lai. 

5. KET LUAN 

Bang cac ki thuat sinh hpc phan tii, chiing tdi da tao ra dugc vector tai td hgp pAd/CMV-
V5-chlL6. Adenovirus tai td hgp mang doan gen chlL-6 dugc Mnh thinh sau qua frinh xam 
nhi^m plasmid vector;?i4rf/CMK-K5-cft/L5 vao te bao HEK293A. Gidng adenovirus tai to hgp sa 
cip cd m§t dg 1,5x10^ PFU/ml nay se cho ta cac thd he adenovirus tai to hgp mdi khi tidp truyen 
fren td bao HEK 293A. Hieu qua ciia qua trinh tao adenovirus da dugc thii nghipm bing phan 
ling ELISA true tiep tdm bit khang nguyen nhd khing the interleukm 6 chuan cua ga, cung cap 
bdi hang Cusabio (USA). Adenovirus tinh sach thu nhan dugc cd mat dp tuang ddi cao. Voi cac 
kdt qua da dat dugc, budc tidp theo chiing tdi se kidm tra an toan cita adenovirus tai td hgp mang 
gen chlL-6, tdi uu hda lieu diing va thir nghiem in vivo fren dan gi quy md nhd. 

LiH cam cm. Nhom nghien ciiu chan thanh cam on chuong trinh trpng diem phat triSn va ung dung Cong 
ngh§ Sinh hpc - Bd ndng nghiep va phat trien nong thdn da giiip da chiing toi ve kinh phi dk hoan thanh 
npi dung niy. 
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ABSTRACT 

GENERATION OF RECOMBINANT ADENOVIRUSES CARRYING THE GENE 
CODING FOR INTERLEUKIN 6 OF CHICKEN 

Vu TM Thu Huyen'- *, Le TM Hong Minh', Nguyen Thi Kim Cue', Vi Thi Quyen', 
Nguyen Mai Anh', Le Thanh Hoa^, Pham Viet Cuong' 

' Institute of Marine Biochemistry, VAST, 18 Hoang Quoc Viet, Cau Giay. Hanoi 

^Institute of Biotechnology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi 

Email: Huyenvuibt@gmail.com 

In our previous study in 2013, we had cloned Vietnamese cMcken interleukin 6 gene. In 
this sMdy, we descnbe the creation of an recombinant adenovirus containing chIL-6 as an 
immune stimulation product for poutry. 

ChIL-6 gene was amplified total RNA exfracted from the spleen of Vietnamese cMcken cell 
by RT-PCR. Then ChIL-6 gene was cloned into the shuttle vector pENTR3C that carried attLl 
and attL2 sites for site-specific recombination ofthe entry clone witii gateway destination vector 
to generate a recombinant plasmid pAd/CMV-V5-chIL6. pAd/CMV-V5-chIL6 was exposed by 
Pad enzyme, tiie purpose of Pad digestion is to liberate tiie two FFRs (left and right) of 
adenoviral genome. 

Finally, the recombinanted adenovirus p^(//CMK-F5-c/i/L6 was fransfected into HEK293A 
cells for packaging and amplification. ChIL-6 expression in fransfected HEK293A cells could 
be observed at 48 - 72 hours post. Adenovirus and ChIL-6 gene was detected in infected 
HEK293A cells by using PCR. ChIL-6 protein was detemmed by ELISA with chicken 
Mterieukin 6 antibody (Cusabio, USA). The titer of recombinant adenovirus is 5xl0 ' PFU/ml 
after purification by usmg ibiPure'^" adeno kit (Germany). 

Keywords: adenovirus, ChlL-6, cytokine, HEK293A, pAd/CMV/V5-DEST, pENTR3C. 




