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TOM TAT

Sau nghién ciru cdng bd nam 2013, ching t6i di tich ddng thanh cong doan gen interletkin
6 cia ga Viét Nam (chIL- 6). Véi muc dich tao adenovirus tii té hop nham tao ché pham gly
kiclr tmg mién dich cho gia cAm. Sau khi thu nhin doan gen tir mé [4 tach g4, tach dong bing k§
thugt RT-PCR, doan gen chIL-6 duge chuyén vao vector con thoi pENTR3C. vector con thoi
PENTR3C mang viing gen attl.] va attL2 twong ung véi 2 viing gen tao diém nrong
dng trong vector dich, nhim tao ra plasmid téi 6 hop pAd / CMV-V5-chIL6.

DNA ‘cia p]asmxd tai t5 hop pAd/CMVNS DEST mang gen ChIL-6 dugc cit m&r vong
bing enzym gidi han Pacl. Pacl s& cat tai vi tri @ chia thanh 2 chubi 13p tri (LITR) va phai
{RITR} bao boc lay phan DNA tii t hop adenovirus va gen chlL-6 & gma Cubi cling dé tao ra
adenovirus tai to hop, pAd / CMV-V5-chIL6 dwge xdm nhim vio t€ bao than bio thai
ngudi HEK293A (human embryonic kidney cell) 4é bao g6i va nhin Ién luong 1én adenovirus
téi t5 hop. Sur bidu hién cha ChIL-6 dugc quan sit sau 48 o - 72 gid san xAm nhidm.
Adenovirus va doan gen ChIL-6 dugc phat hién trong céc t€ bao HEK293A bang PCR
Khéng nguyén ChIL-6 duge xc dinh nhd khing thé Chiing t6i st dung mdt s ki thudt ELISA
t6m bit khang nguyén, kim tra adenovirus tai td hop mang gen CAIL6 khi d3 thuc su dugc hish
thanh. Mat d¢ virus xdc dinh dwge 1 5x10° PFU/Mml  sau khi tinh sach bing kit tinh sach
adenovirus ibiPure ™ adeno(Puc).

Tir khéa: adenovirus t4i tb hop, CRIL-6, cytokine, HEK293A, pAd/CMV/V5-DEST, pENTR3C.
1. MO PAU

Ngdy nay, ngdy cing nhidu cic dich bénh gia cam bing phat, lcten cho céc co quan chirc
ndng va cha trang trai xir li khéng kip thoi, din dén ton thit ning né v& kinh té va 1am lan ng,
cung nhwr bién ching tang tinh nguy hlem cla ngucn bénh. Vi vdy, vige dua ra cic ligu phap
nang cao kha ning mién dich nhim chdng lai cic ngubn bénh va hd try chita bénh cho gia cam
13 mdt huémg tich cuc va duge xem nbw mot dang “thye pham chitc ning” cho gia cim.

IL-6 1a mft cytokine 6 vai tr& dic biét dm véi qua trinh dap dmg mién dich, IL-6 1a
cytokine truc tiép té¢ d6ng 1én lympho B dé san xudt khéng thé {1, 2, 3]. Nhw vy, néu luong IL-
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6 dugc tang cudng fir ngodi vao, dic biét thong qua vector 1ai td hop ¢ dé nguon cymkme duge
bidu hign nhin len va sir dung tai ché trong ca the, thi vAn d& ting ve 50 luong cic té bao eb
thdm quyeu mién dich (ké ca lympho B sin xuft khing thé) va ting vé 58 lugng va chit lugng
khing thé (sau nhiém bénh hojc sau vaccine) do IL-6 kich thich s& dugc cai thién [2, 4].

Tmng cac hé thong vector din truyén gen khang nguyén lam vaccine thé hé méi, hé Lhung
vector virus duge dic bi¢t ch trong nghién ciru va sit dung do virus ¢é dac tinh thich (mg t€ bao
da v4t chiil thong qua hé théng thu thé Toll, v6 hai voi n.h|eu loai, nhan 1én manh khi nuéi ciy
trén 1 bao phiz hgp cho ham lwgng virus nhidu ¢ sén xudt vaceine (in vitro) [2, 5, 6].

Cho &1 nay, hiu hét cac hat vector co 5O chu trac cap51d dang hoang dd, ngodi nhiém vy
bao v¢ DNA virus, né con 12 phuong ti¢n & gin va di vio bén trong te bao dich. Tuy nhién, h¢
gen virus dd ¢ nh\mg cai blen déng k&, Nhimg bién déi ndy dugc thiét lap nhim v6 higu hoa s
phét trién cua virus trong 1 bao dich do ¢ logi trir nhimg chirc nang diic biét cua virus dox vai
sur diéu hoa sao chép DNA vé sy biéu hign gen virus trong khi van c6 thé phat trién trong té bio
dong gbi hodc té bao wy giup. Viéc logi bo cdc trinh tu nhwr viy tao ra khong gian trong hé gen
virus d¢ DNA ngoai sinh van ca vio dugc ma van bidu hign dugc cic gen chuyen Céc
adenovirus vector duge ding cho gen tri 1iéu chit yéu 1a cic vector thay thé E1, & 46 cac gen
chuyén duge cii vio ving E1 14 vilng gen phién mé sém ctia hé gen adenovirus. Ngoal phan con
lai ciia he gen virus, vector ndy con giit lai ddu 5* ghn nhét cia hé gen virus bao gom cde doan
lap tan cung dao nguge bén trai (ITR) va tin higu dong capsid, céc trinh nr chn cho sy dong gon
va nhimg ving tang cudng E1 goi nhau. Vi cac san pham gen E1 s€ 1am hoat héa lién tuc cic
don vi phién m3 chinh nén khi loai trir cae ving néy thi sy biéu hién sém va mudn cla gen s&
gidm di rt nhiéu va 1am sy sao chép cla virus suy yéu mdt cach nghiém trong |5, 6,7].

Vi dinh huéng la dua ra cac bién phag an toan linh hoat, phong bénh tai chd dé ning cao
tinh chong chiu trwéc ngudn bénh cia gia cam, trong nghién ciu ndy, ching téi tao adenovirus
HAdJ serotype § (HAdS) i td hap mang doan gen hoat tinh cytokine cA/L-6 nhim tao ché phém
gdy kich vmg mién dich cho gia cam.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN C(/U
2.1. Nguyén vit liéu
Plasmid pCR2.1/chIL-6 d& Quoc tich dong tir 14 lch ga Viét Nam tai phong Céng nghg

Sinh hoc - Vién Héa Sinh Bién .

Vector con thol pENTR3C. Vector adenovirus pAd/CMV-VS-DEST, Té bao HEK293A cha
hang Invitrogen.

Kit chicken 1L-6 ELISA (Cusabio-USA).
Cac hda chit sinh phim can thiét khac ciia phong thi nghiém sinh hoc phén tir va phéng nudi cay
té bao ding vét. Trang thiét bj may mée cin thiét cho phong thi nghiém sinh hoc phén fir va

phnng thi nghi¢m te bao déng vat (may i tim ving, kinh hién vi soi ngugc, box cay class II, t
am COy...).

2.2. Phuomg phap nghién ciu

Céc ki thuft tich PCR, tinh sach DNA, dién di DNA, dién di Protein, tich plasmid, cat
bang enzyme cit giéi han RE, nubi cay té bao dong vat, ELISA, quy trinh tao adenovirus ti t
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hop duge thire hign dya trén buéng dan ciia nha cung cép khung adenovirus pAd/CMV-V3-DEST
[8]. Cac kién thitc v€ tin sinh hoc di duge sit dung trong nghién ciu nay.

Tae plasmid con thoi chira doan gen chIL-6: Dé chuyén doan gen thu nhin dugc vio
vector con thoi pENTR3IC, 1a vector trung gian chuyén gen vao adenovirus vector ching t6i thidt
ké cip mbi méi co gan 2 enzyme cit gidi han Xhol, Kpnl va trinh fir kozak cin thiét khi chuyen
vio vector pENTR3C.

San, pham PCR (h@p gen. RE-Kozak-ChIL6) sau khi dugce gin vao vector tich déng puCs?
(genscirpt), bién nap vio E. Coli DH5u, tach plasmid bing kit tch plasmid cia Fermentas. Cit
pUCS7/ChIL6 va plasmid trung gian biing cic enzyme gidi han Kpnl va Xhol, tinh sach, gan sdn
pham cht va bién nap vio t& bao £.coli ccdB (Invitrogen) 14 dong w# bio déc bigt ding dé nhin
nudi vector con thoi pENTR3C. Kiém tra plasmid t4i 10 hop 1ao thanh bing cdc enzym Kpnl vi
Xhol va doc trinh tyr.

Tgo vector adenovirus tdi 18 hgp mang gen chIL-6: Thuc hién qua trinh déng nhlem 300
ng DNA khung adenovirus pAd/CMV/V5-DEST va 150 ng DNA plasmid con thoi tii t& hop
{(PENTR3C/chIL-6) nhd enzyme Clonase 11 (phan img trén tdng 10 pl) trong té bao E.coli DHSa
theo quy trinh st dung kit virapower ciia hing Invitrogen.

Liic niy, phin DNA cua plasmid con thoi chira gen ch/L-6 va phu try s& duge ghn vio
khung pAd/CMV/¥V5- DEST tao nén plasmid tdi t5 hop qua 2 vi tri canh tay trai va canh tay phai.

Tao adenovirus téi % hpp nho t€ bio HEK2934: Truoc tién, plasmid pPAd/CMV/V5-
DEST-chiL6 da duge cit mo vong bing enzyme cét gu:n han Pac 1, tinh sach, thu dugc Adeno-
<hIL6-LITR/RITR mach thing, tién hanh xdm nhiém vio t& bao HEK293A.

Té bao d9ng vit dong HEK293A dugc nuéi trong méi trudmg DMEM ¢ bé sung 10%FBS,
L-glutamine, khéng sink, khing nim. Chun bj luong té bao cin thlet dat nong 46 5x 107 giéng
(ban 6 giéng), duge nudi sau 1 ngdy, phi khoang 80 % diy giéng thi sin sang cho viéc x4m
nhiém. Xam nhiém 3 pg DNA-Adeno-chIL6-LITR/RITR giéng nhd bang 3 p.l Lipofectamine™
2060. Miu BC (-} DNA-Adenc-chIL6-LITR/RITR dugc thay bang mdi trwdmg (chi nudi
HEK293A). Miu BC () DNA-Adeno-chIL6-LITR/RITR duge thay bing DNA-Adeno-
LITR/RITR (Adenovirus mach Lhang chua duge gan thém gen ngeat [ai). Dia nuéi chy duge o
trong ti dm 37 °C, 5 % CO,.

Tdch chiét DNA tong 56 tir huyén dich thu duge: DE klem tra virus tai t& hop da thye s
duge tgo thanh Lrong t€ bio HEK293A chua, sau khi rira cin té bio bang dém PBS 3 lan, tach
chiét DNA tdng s6 tir té bao thu duoc sau dé ding cap mdi dic hiéu nhin doan gen chIL-6 co
kich thirée 1a 726 bp trong vector adenovirus tii t6 hop. Dich DNA tdng sb bac gom ca hg gen
ciia 1 bio HEK293A va DNA cila virus, san phim dvge bio quan -20 °C. Sir dung ngubn
khudn DNA duge tach chiét néu trén va ciip mdi dic hiéu nhin doan gen chIL6 dai 726 bp.

Chwm g ad irus bang, g plaque forming method: Bo hét tht ca mbi tredmg &
cac gleng té bao 1 I6p nudi cay vi rit. Nhe nhing dd 2ml thach DMEM 0,5 % (44 °C) 1én bé mit
lop té bao bén dudi cila mbi giéng, k& ca té bao dbi chimg, Khi thack dong lai, dura khay nudi
cay vao frong il am 37°C,c6 5% CO; Plaque duge hinh thanh sau 6 ngdy va tinh toin s6 luong
plaque sau 6 ngdy “ ip mat thach’ Dung crytal violet @& nhugm md1 giéng thach, & t:ep 0t am
37 °C trong 2 - 3 gid. Sau d6, hut hét chit nhugm, 14t nguoc khay thach, dé nhin 15  plague 13
hon tr phia déy s& hién thi 1 15 héng trong subt trén nén mau xanh tim M&i mdt 15 héng a6
duge tinh 13 1 don vj plague (PFU).

Finh sach adenovirus: Té bao dwoe thu hoach khi t.hay hiéu img giy nhiZm adenovirus vio
t& bio va té bio bit du bong 1&n, giat phong adenovirus nr té bio bing céch sir dung dong bing
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/ tan bing 3 chu ki, chimg 181 sir dung bd kit ibiPure ™ adeno(Germany) ¢ tinh sach adenovirus
thu nhan duge. Sau khi tinh sach, luu trit cdc miu adenovirus tinh khiet & -80 °C.

Kiém tra mirc 49 biéu hifn gen chil-6 trong 1 bio djng vit HEK293A: Pé kiém tra
hidu qua viéc tao adenovirus tii 16 hop mang gen ChIL-6 khi va mirc 46 biéu hién gen ChIL-6
trong té bao HEK293A, bang véi khang thé chIL-6 chudn (sir dung Kit Chicken Interleukin 6
ELISA - Cusabio-USA) dé dinh lugng cytokines interleukin 6 ¢6 trong huyét thanh hodc dich
mé.

Tinh [aan Két qua (gm 1a s/p, sample to posmve ratio) dugc tinh tozm dira trén thuong sé ciia
chi 56 hap phu miu sac cila méu (so véi d5i chimg am) voi chi & hip phy miu sic cia abi
chitng dwong (so véi d6i ch\mg 4m). Cong thire tinh toan:

OD trung binh ciia miu — OD trung binh cia miu 4m chudn
S/P=

OD trung binh mau dwong chudn —OD trung binh miu 4m chudn

(Ghi chi: Néu S/P > 0,5: mlu duge danh gia dnm'ng tinh, tirc 13 €6 chira him lugng cytokine cao
hon gié tri thip nhét do dugce 1a 15,63 pg/ml clia bf kit cung cap bai Cusabio Inc).

3. KET QUA VA THAO LUAN
3.1. Tao plasmid con thoi mang doan gen chIL-6

Be chuyén doan gen thu nhin duge vic vector con thoi pENTR3C, 14 vector trung gian
chuyén gen vao vector adenovirus, ching t6i thit ké cip mdi méi c6 gén 2 enzyme cit gidi han
Xhol, Kpnl va trinh ty kozak cAn thiét khi chuyén vao vector pENTRIC nhu sau:

chIL6FP-pENTR3C: TATCGGTACCGCCGCGATATGGCTAACTTCACCGA (Kpnl).

chIL6RP-pENTR3C: TCAGCTCGAGGGCACTGAAACTCCTGGTCTETTTC (Xhol).

Dién di san pham khuéch dai doan gen da duge tich dong tir cong trinh [9] bang cip méi
dic hidu méi thiét ké dugc thé hién trén Hinh 1. San phim PCR sau khi dugc gin vao vector
tach dang pUC57, plasmid pUC57/ChIL6 va plasmid pENTR3C biing cic enzyme gii han Kpn
1 va Xhol (Hmh 2). Két qua cat kiém tra plasmld téi t& hop pENTR3IC/chILG tao thanh bing chc
enzym Kpnl vi Xhol duge thé hién trén didn di dd trén Hinh 3.

4 >

Taore

Hinh 1. Dién di ¢& sin phim Hinh 2. Dign di dd sinphdm 5o, - Dién di 45 siu phim cét cia
PCR bang cip m6i dac higu . cdt cha pUCST/ChIL-6 va plasmid‘pENTRfCh]bé bling Kpnl vé
1: Marker 1kb DI)IA (Fermentas)  pENTR 3C bing Kpnl va Xhol Xhol 2
2: San phim PCR 1: pENTR 3C ; 2; Marker 1kh 1: Marker 1kb DNA (Fermentas)
DNA (Fermentas) ; 3: e s
’ 4, 5: San pham cat ENTR/ChIL-
pUC57/ChIL-6 Al P cat eua p

6
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Sau khi doc trinh tyr plasmid tai t6 hop va xir Ii bing phin mém bioedit, két qua cho thay
chiing t5i d4 tzo thanh cdng plasmid con thoi mang gen ch/L-6. Plasmid ndy duoc sit - dung tiép
theo cho viéc tao vector adenovirus tai t& hop mang gen chIZ-6 qua qua trioh dong nhifm.

3.2, Két qud tao vector adenovirus ti t§ hop mang gen chIL-6

Chi nhimg té bao da thyre sy mang plasmid t4i td hop pA/CMV/V5- DEST/chIL-6 mdi cod
kha ning song direc trong méi trudmg chon loc khang sinh Ampicillin, 13 khing sinh chon Ioc
cua vector pAd/CMV-VS. Dé khing dinh dleu do, klem tra két qua déng nhidm bing PCR va tién
hanh giai trinh tu plasmid thu ahdn duge bing cip mdi phét hign hé gen Adenovirus:

FP: GACTTTGACCGTTTACGT?GJAGAC; RP: CTTTTATAGGTGTAAACCTTAAAC.
12 3 4 1

1 2

35 kb

A

Hinh 5. Dién di db kim tra két qua phan cit

Hinh 4. Dién di 4 kiém tra higu qua tao vector PACMV/V5- DEST/chIL6 bing enzyme
adenovirus tai t6 hop. i Pacl.
(A): 1,4: $in phdm PCR sir dung cip mdi khuéch dai 1: Marker lamda Hind I1I cia fermentas.
doan gen chiL-6 vOi khuon 1a plasmud dugc téch tir cic 2: Sin pham it pAL/CMV/V5- DEST/chIL6
khuan lac £. coli sau ddng n]'uem, 2- Sén phdm PCR bing enzyme Pac L.
v&i khudn pAd/CMV/VS-DEST goc. 3: Marker DNA
1kb plus Fermentas.

(B): San phéim PCR véi ¢ip mdi khuéch dai doan gen
phit hién hé gen adenovirus; 7,3: sdn phim PCR;
2: Marker DNA 1kb plus Fermentas.

Két qua gidi trinh ty va khuéch dai gen cho thdy ching i da c6 dwgce vector adenovirus tai
& hvp mang doan gen ch/L-6 (Hinh 4); Sau d6, plasmid pAd/CMV/V5— DEST-chiL6 duge ciit
mé vong bing enzyme cit giéi han Pacl (Hinh 5) sin sing cho viéc xam nhifm vao  bao
HEK293A.

3.3. Két qua tao adenovirus t4i t§ hgp nhé té bao HEK293A

Mot ngay sau xam nhxem, loai bo hoin toin méi treémg, DNA- Adeno-chIL6-LITR/RITR,
L|pofectanune 2000 du bang mdi trudng méi. Trong subt qué trinh nudi cly, quan st s thay
46i hinh thai té bao thuwdmg xuyén, bd sung mdi truong moi khi méi trudmg chuyén mau. Mét s6
hinh anh nudi ciy té bao HEK293 bi virus pha hiy, chup trén kinh hién vi soi ngugc dugc thé
hién trén Hinh 6.
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Hink 6, Hinh dnh nudi cdy % bio HEK293 bi virus pha hity, chup trén kinh hién vi soi nguoe.

Sau 2 ngay, quan sat thiy tai cac g1eug xam nhiém, té bao bat @u chét va ndi 1&n bé mit
nhidu hon, giéng DC(-) khong xam nhiém min hon. Quan sat cdc té bio HEK293A sau 4 ngdy,
131 cac giéng dbi chimg 4m, t& bao bit ddu chét kha nhidu do gla va khéng di chn bém, trng té
bao ndi lén bé mat riéng r&, tai gleng abi chung du(mg vd g]eng xdm nhiém te bao chet n]neu
thanh timg cym. San 6 ngay xam phiém, & giéng nudi mau x4m nhiém, cac t€ bao vé sin xuét
adenovirus té bao chét nér ién timg mang, mdt s6 khu vyc trong dia nudi cay tao thanh bon, do
d6 nhin thiy dwge 16 ring. Thu nhin adenovirus sau 6 ngdy xim nhiém vio té bao HEK293A
bing phuu'ng phép déng/tan. Chuyén dich nude ndi cb chiza cac hat vius vao timg ng 1 ml dich,
tam luu glu mau § -80 °C.

Tlep truyen 0,1ml min hru git 4 trén vao rfa nudi cdy duomg kinh 10 cm, nhim ting
sinh adenovirus t4i to hep. Sau qué trinh nep truyen tiép tuc thyre hign phén itng khuéch dai gen
v template 12 DNA tdng s tach tir miu tiép truyén lugng lon pAd/CMV/V 5- DEST-chIL6 véi
cdp mdi khuéch dai doan gen chlL-6 dai 726 bp va voi clip mébi phat hién doan gen Adenovirus
dai 2 kb.

3.4. Kiém tra hi¢u qud xim nhifm plasmid tai t5 hgp pAd/CMV/V5-DEST/chIL-6 bing
PCR

Bé kJem tra virus tii td hop da thue su duge tac thanh trong té bao HEK293A chua, sau kh1
rira cin té bio bang dém PBS 3 lan, tién hanh tach c}uet DNA téng s (bac £0m ca h§ gen cia t
bao HEK293A vi DNA cia virus) tir cac méu nudi cay Dudi day 1a két qua khuéch dai gen sit
dung cip mbi dac higu phat hién virus va cip médi nhan doan gen chiL-6 dii 726 bp.
Két qua dign di  trén Hinh 7(A) cho thdy xuat hign bang san phim PCR kich thirée khoang 2000
bp trong cdc mAu xam nhidm, & ci san pham PER véi khudn 1a DNA tong s6 tach tix mau dm
chumg (xim nhigm PAJ/CMV/V5-DEST gbc va méu sin phim PCR véi khun 14 DNA téng sb
tach tir miu xam nhiém pAd/CMV/V5-| DEST-chIL6. Két qua niy phu hop véi kich thudc ciia
doan gen phét hién hé gen adenovirus. Két qua dién di trén Hinh 7(B) cho  béng sin pham PCR
phu hop véi klch thude cia doan gen ¢hIL-6 trén duimg chay 1,3 1a sén pham PCR voi khudn 1a
DNA téng s6 tach miu co x&m nluem pAJ/CMV/V5-DEST-chIL6 va sin pham PCR véi
khudn 1a DNA tong 56 tach tir mau tiép truyén luf,mg 16m. Didu dé, cho thay da cé syt ton tai ciia
hé gen adenovxrus va doan gen chIL-6 trong cac miu x4m nhifm va duge nhan qua cic thé hé tai
céc mAu tiép truyén.
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000 bp
1000 bp

Hinh 7. Két qua kiém tra higu qua xam nhidm bing PCR.

(A): PCR sir dyung cip mdi nhan doan gen gen phat hién adenovirus; L: San pham PCR vdi khudn 1a DNA
tong so tich tir mau dol chimg (xdm nhiém pAd/CMV/V5-DEST gbc); 2: San pham PCR véi khuén la
DNA iong 56 tich tir mn &bi chimg ohi nubi t€ bao HEK293A; 3. $an phim PCR véi khudn 13 DNA téng
56 tach tlr m3u xdm nhidm pA/CMV/VS-DEST-chiL6;4: Marker DNA 1kb plus (fermentas);

5: S4n phim PCR v&i khudn 1a DNA tdng b thch tix m3u tiép truyén hrgng 16m.

(B): PCR sir dung cap mdi nhan doan gen chlL-6; 1: San pham PCR véi khudn 13 DNA tdng & tach tir
mAu ¢ xdm nhiém pAI/CMV/VS5- DEST-chIL6; Gleng 2. Marker DNA 1kb plus (fermentas);
3; San phdm PCR véi khudn la DNA tong so tach tir mu tidp lmy&n hegmg Wom; 4: San pham PCR
vé&i kKhudn 12 DNA tong sb tach tr mbu déi chimg 4m (xdm nhiém pAd/CMV/V5-DEST géc).

3.5, Kiém tra higu qué xdm nhiém plasmid tii t5 hgp pAd/CMV/VS-DEST/chIL-6 biing
ELISA

faé kiém tra hiéu qua vigc tao adenovirus tai 16 hop mang gen ChIL6 bing khang thé chIL-
6 chuan (sir dung Kit Chicken Interleukin 6 ELISA — Cusabio-USA) (Hinh 8).

¥

Chvicken: aterievhin 6 (W-8)
ELISA Kit

e

Hink 8 Mt sb hinh anh va két qua ELISA.

Két qua cho thdy miu nudi adenovirus xim nhiém plasrmd t4i b hep cho két qua OD
(0,316) cao hon hin so v6i miu dm chimg ducmg (0, 225) va miu im chudn (0, 135) Tinh toan
két qua theo céng thicc s/p > 0,5, két qua duge coi la b y,nghia va nhu véy, tir cic két qua trén
¢ho phép chiang 6 Két hiin c6 thé hé gen adenovirus tai I hop v&i gen chIL6 @i dugc tao 1a va
nhén 1én hugng 1om trong cac thé hé té bio HEK293A.
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Hink 9. Hinh anh xic dinh mit 49
adenovirus 14i td hgp bang “ Plaque forming
method”.

Str dyng phuong phap tinh trén phén phuung pha‘p Trong d06, d 13 hé s6 pha logng tir miu
gbe; V 1a dung lugng (ml) chira vi it ciy vio méi giéng (volume). S4 plaque trung binh =3
(Hinh 9) & 46 pha loang 10”7; d = 0,000001; V= 0,2 ml. PFU dugc tinh nhw sau:

3: (0,000001 x 0,2) = 1,5%10” PFU/ml
vy nbng 6 gée cila miu adenovirus tar 18 hop 13 1,5 x 107 PFU/ml.

San xu#t va khuéch dai luomg 16n ciia adenovirus trong céc dong té bao sdn xufit ti  nhimg
té bio nhyw HEK293, adenovirus duge gidi phong boi chu trinh déng béng / tan bing. Hén hcrp
adenovirus thu dugc s& chita i bao adenovirus va céc thinh phin khéc co thé anh huong xiu
dén vige tai nap t bio trong co thé vA trong éng ng}uem Chang t6i sir dung ibiPure™ adeno
Adenovirus: Ddy 13 kit tinh sach adenovirus déng tin cdy dugc sin xui tai Birc, vai t 18 thu hdi
cao. Adenovirus sau khi tinh sach néng d6 dat tai 5 % 10 pfu/ml.

4. BAN LUAN

Vector adenovirus duoe coi 12 ngudn cdng cu dé din truyen gen cytokine linh hoat, c6 higu
qua, treére hét 12 vi adenovirus vector tao nén adenovirus thidu néing trong té bio HEK293A,
nén khd nang sin sinh va gidi thiéu cytokine trong co thé cia chiing dugc coi 12 hoan thién [5,
7). Trong céc hé théng vector din truyen gen ngoan 1ai 13m ché phém thé hé méi, hé thong vector
adenovirus duge dic bigt chi y nghién clu va sir dyng, do adenovirus c6 kich thude Iinh hoat,
¢4 dic tinh thich ing da té bao vit chi, v6 hai voi nhiéu loai, nhin 1én manh khi nudi cly trén té
bao 15 chire d& san xubt vaccme (in vitro), cho ham lhugng virus n]-ueu va khi viio déi tigng (in
vivo) ciing cé kha ning n dinh nhén 18n duy tri khing nguyén nhung ¥hong gdy hai vt chu [5,
6, 10].

Thing 9 nim 2014, WHO vi M§ lya chon lam vaccine ngn chin sir 1y lan cua dich Ebola
13 vaccine Ebola dya trén cong nghé adenovirus. Vaccine duge sir dung truc ’nep trén d6i ngu
bac sy, y t4, nhin vién y té hep xiic vi ¢6 nguy cv Iay nhiém Ebola cao va cic tinh nguyén vién.
Hing dugc phém Glaxo Smith Kline (GSK) phm hop voi Vién Dj tng va béah truyén nl:uem
(NIAID) 44 nhén trach nhiém sin xuat 10.000 liéu vaccine. Vaccine sit dyng veetor din truyen
12 adenovirus serotype 3 ¢6 ngudn gdc phén I4p tir tinh tinh (chAd3) da cit bs gen E1 va E3 v2
thay thé vio 46 13 gen mi héa cho mét protein bé mit cia hai chiing Ebola khac nhau. Két qua
khong c6 ngudi nao cé phan {mg phy vi tht c déu san sinh khéng the chéng lai vi rit Ebola. Cic
nhi kboa hoc clia Vign Site khoe qubc gia My (NIH) cho biét, két qua dat duge "hita hen” kha
quan [11].
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Tao adenovirus tai 16 hop mang doan gen chiL-6

Trén thé gi6i, nghién cim hé théng vector adenovirus va dinh hucmg ing dung da dang d&
duge tién hanh tir ldu, va nhidu loai vaccine va ché phim sinh hoc (rén nén adenovirus vector di
dugc ung dung cho dng vat va ngudi [12, 13]. Adenovirus vector d3 duoc tin dung nhu 13 mjt
loi thé cong nghé dua cytokine vio gia cam, vi du véi interferon gamma (IFN-gamina) hay voi
interleukin-2 va nhiu logi hinh cytokine khac [1, 6, 13].Cho dén nay, tai Vigt Nam, phong thi
nghiém cfia ching i 12 co s¢ dbu tién _nghién cim mét cich c6 hé théng viée nghién ciu
cytokine va adenovirus [am vector, tao ché pham tai td hop dé tan dung hoat d6ng mien dich m&
vector ndy dem lai.

5. KET LUAN

B:ing cac ki thut sinh hoc phan tir, ching té1 da tao ra duge vector tai 16 kop pAd/CMYV-
V$-chIL6. Adenovirus t4i 16 hgp mang dogn gen chlL-6 duge hinh thanh sau qué trinh x&m
nhlém plasmid vector pAd/CMV-V5-chIL6 vao t& bao HEK293A. Glong adenovirus tai to hop s
cap co mit d3 1,5x10” PFU/ml ndy s& cho ta céc thé hé adenovirus téi td hop méi khi tlep truyén
trén té bao HEK 293A. Hiéu qua ctia qua trinh tao adenovirus 43 duoc thir nghiém bang phan
img ELISA tryc tiép tém bt khing nguyén nhé khang thé interleukin 6 chudn cia gi, cung chp
bé&i hing Cusabio (USA). Adenovirus tinh sach thu nhén dugc c6 méat dé tuong dbi cao. Vai cic
két qua da dat dugc, budc tiép theo chiing 51 s& kim tra an toan ciia adenavirus tii t6 hop mang
gen chIL-6, tbi wu hoa lidu dimg vA thir nghiém in vivo trén dan gi quy md nhé.

L& edm gn. Nhoém nghién cir chén thanh cim on chuong trinh trong diém phdt trién va ung dung Céng
nghé Sinh hoc - B néng nghiép v phat trién ndng thén di giup d& ching i vé kinh phi dé hoan thanh
ndi dung ndy.
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ABSTRACT

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

Vu Thi Thu Huyen™*, Le Thi Hong Minh', Nguyen Thi Kim Cuc', Vi Thi Quyen',
Nguyen Mai Anh', Le Thanh Hoa®, Pham Viet Cueng'

! Institute of Marine Biochemistry, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi
Institute of Biotechnology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi

“Email: Huyenvuibi@gmail.com

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

ChFL-6 gene was amplified total RNA extracted from the spleen of Vietnamese chicken cell
by RT-PCR. Then ChIL-6 gene was cloned into the shuttle vector pENTR3C that carried attL1
and attl2 sites for site-specific recombination of the entry clone with gateway destination vector
to generate a recombinant plasmid pAd/CMV-V5-chIL6. pAd/CMYV-V5-chIL6 was exposed by
Pacl enzyme, the purpose of Pacl digestion is to liberate the two ITRs (left and right) of
adenoviral genome.

Finally, the recombinanted adenovirus pAd/CMV-V5-chIL6 was transfected into HEK293A
cells for packaging and amplification. ChIL-6 expression in transfected 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 detemined by ELISA with chicken
Interleuldn 6 antibody (Cusabio, USA). The titer of recombinant adenovirus is 5x10° PFUi/ml
after purification by using ibiPure™ adeno kit (Germany).

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