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CHIEN LUQC PHAT TRIEN DUQC SINH HQC UNG DUNG VAO
NGUA VA CHUA BENH DO VIRUS GAY RA TREN GIA CAM
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I. TONG QUAN VE DUQC SINH HQC
1. Lich sir phat trién dwgc sinh hec:

Cong nghé sinh hoc hién dai duoc cho 1a bt dau sau khi phat minh ra ciu trdc
DNA va phét minh ra cac enzyme cit DNA (enzyme cit gi6i han) vao dau thap nién
50 - 70 cua thé ky trugc. Nho vao cac ¢éng cu d6 ma cong nghé tai td hop gen da ra
doi. Ung dung cac cong nghé tai té hop DNA vao cac linh vic khac nhau trong cudc
séng duoc cho l1a phat sinh caa Cong nghé Sinh hoc theo dinh nghia méi. Céng nghé
Sinh hoc méi @6 c6 thé dugc hiéu nhu sau: Cong nghé Sinh hoc 1a Céng nghé tai to
hop gen (DNA, RNA Protein) kém theo cac cong nghé té bao. Vay Duoc sinh hoc la
gi: Po 1a cac dugc chat sinh hoc nhu Protein (bao gom ca khang thé), Acid Nucleic
(DNA, RNA, Oligonucleotid) sir dung trong diéu tri hoac chan doan va dugc san xuat
khong phai bang céach ly trich tir nguén tu nhién. Hoac n6i mot cach khac: cac hoat
chat sinh hoc nhu Protein (bao gdbm ca khang thé), Acid Nucleic (DNA, RNA,
Oligonucleotid) st dung trong diéu tri hoic chan doan va dugc san xuat thdng qua con
duong Cong nghé sinh hoc.

Dugc sinh hoc dau tién duoc san Xuat ra vao nam 1972 bai Peter Lobban va cong
su (Stanford University Medical School). Tuy nhién ban quyén san xuat dugc sinh hoc
dau tién- insulin duoc cong ty Genentech sang ché vao nam 1978, sau d6 duoc chuyén
giao cho cdng ty Eli Lilly. Tiép theo insulin 13 hormone ting truong ding cho tré em
cham 16n. Chat nay trudc day duoc ly trich tir cc xac chét, sau d6 vao nam 1981 duoc
cong ty Genentech sach ché bing con dudng tai té hop va thuong mai vao nim 1987.
Ké tir d6 dén nay, s6 luong cac duoc sinh hoc ngay cang ting.

Nhitng san pham duoc sinh hoc chinh:

v" Blood factors (Factor VIII and Factor 1X)

v Thrombolytic agents (tissue plasminogen activator)

v Hormones (insulin, glucagon, growth hormone, gonadotrophins)

v Haematopoietic growth factors (Erythropoietin, colony stimulating factors)
v Interferons (Interferons-a, -B, -y)

v Interleukin-based products (Interleukin-2)
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v’ Vaccines (Hepatitis B surface antigen)
v Monoclonal antibodies (Various)
v’ Additional products (tumour necrosis factor, therapeutic enzymes)

Thi trudng mot sb chat duoc sinh hoc chinh trén thé gioi ting hang nim:

Insulin 12 Ty USD
Interferon alpha 2b 2.5 Ty USD
Interleukin 0.5 Ty USD
Somatropin 3.0TyUSD
Human Growth Hormone 3.1TyUSD
p:ftg?ntgfgi Eﬁahcﬁgc wéc tinh 95 ty USD/2010

2. Interferon:

Mot trong cac dugc sinh hoc dang dugc stir dung rong réi sau insulin l1a interferon.
Hang nam, doanh thu cta cac loai interferon vao khoang 2,5 ty USD. Interferon duoc
xem la ctu canh cho cac bénh nan y do virus gay ra. Ngay nay interferon con cho la
chat co thé ngan ngira mot s6 bénh ung thu.

Lich st phat hién ra interferon dugc cho la do Yasu-ichi Nagano va Yasuhiko
Kojima vao nam 1954. Hai tac gia nay khi dang nghién cttu sy nhan lén cua virus trén
tho da tinh c& phat hién 1a virus da bi tc ché & ving da cua tho di duoc tiém mot loai
virus chét khac trudc d6. Gia thuyét 1a c6 mot chat “interfer” (can thiép) 1én su nhan
Ién cua virus. Phat minh nay da dwoc dang trén tap chi Journal de la Société de
Biologie. Tuy nhién né it dugc biét dén vi bai bao dang trén tap chi tiéng Phap. Sau
nay cé hai nhom nghién ctu doc lap khac la Alick Isaacs (nguoi Anh), Jean
Lindenmann (nguoi Thuy si) va nhém ciia Monto Ho, in John Ender's nam 1957 1am
trén trimg ga ciing cho két qua tuong tu va dat tén cho hoat chat d6 1a “Interferon” c6
nghia 13 “Interfering factor”. Tir d6 chat gay ¢ ché nhan Ién cua virus dugc goi la
“Interferon”. Tuy nhién mai dén nim 1980, gen ma hoa cho interferon méi duoc nhan
dong va sau d6 nam 1987 méi dugc san xuat dai tra. Pé 1am ting tinh bén cua
interferon trong co thé bénh nhan, nam 2002, PEG-interferon san xuit boi F.
Hoffmann-La Roche d3 duoc dua ra thi truong va da lam giam dang ké lan tiém cho



bénh nhan. Hién tai cong ty Nanogene cua Viét Nam ciing dang san xuét va thuong
mai san pham tuong tu.

Co ché hoat dong cua Interferon duogc cho 1a tac dong 18n nhiéu loai té bao. C6
thé tom tat hoat dong cua interferon nhu sau:

v" Khi té bao bi chét do virus ly giai té bao, t& bao d6 tiét ra interferon.

v" Nhing té bao 1an can khi tiép nhan interferon s¢€ 1ap tac tiét ra mot s6 luong
16n enzyme (PKR-protein Kinase R). PKR lam giam tong hop protein, pha hiy
ARN cua ca virus 13 cta té bao, giam tong hop protein vi giam ARN.

v Interferon s& lam tang hoat dong cua cac genes (ISGs)—gene khang viruses.
v' Ngodi ra, inteferon con c6 thé 1am giam thiéu 1ay nhiém cua virus bang cach
tdng hoat tinh cua protein p53 (ma hoa bo1 gene tpS3: tumor suppressor gene)
protein ndy lam ting apoptosis nhiing té bao bi nhiém virus.

v' Chirc nang khéc cia interferons 1a ting sy hién dién cua protein virus 1én té
bao T, 1am ting kha ning mién dich toan co thé.

v'Interferons gamma hoat hoa truc tiép Immune cells, nhu Macrophages va
Natural Killer cells.

Dua trén co ché hoat dong, interferon dugc chia 1am 3 type. Trong d6 typel duoc
cho 14 loai tng dung nhiéu nhat vao san xuat.

Cau truc Interferon ngwoi

Interferon alpha 2b Interferon alpha 2a Interferon gamma



II. XU HUONG NGHIEN CUU VA UNG DUNG DUGQC SINH HQC TRONG
PHONG NGUA VA CHUA BENH CHO GIA CAM TREN CO SO SO LIEU
SANG CHE QUOC TE
1. Nghién cau va wng dung dwoc sinh hoc trong phong ngwa va chira bénh
cho gia cAm

Dugc sinh hoc ¢6 nhiéu tng dung va san pham trong phong ngira va chita bénh
cho gia cAm. Trong bai phan tich nay, Trung tdim dé cap téi nhém san pham la cac
protein tong hop c6 kha ning kich thich mién dich cho gia cam: cytokine, interferon,
interleukine, lymphokine, chemokine.
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Tinh hinh diing ky sing ché vé nghién ciru va ing dung dugc sinh hec trong phong ngera
va chira bénh cho gia cam theo thai gian

Theo ngudn thdng tin tiép can duoc tir co so dit lidu Wipsglobal, dau thap nién
90 da c6 sang ché dang ky bao ho vé viéc nghién ctu va sir dung duoc sinh hoc trong
phong ngtra va chita bénh cho gia cam. Cac sang ché nay dé cap toi viéc sir dung
interleukin dé ting cuong su phat trién cho céc lodi gia cam, dic biét 1a ga. Tir nim
1990-2013: ¢ khoang 233 sang ché dang ky.

Theo thoi gian, tinh hinh dang ky sang ché cd nhiéu bién dong nhung nhin chung
tang dan theo thoi gian, ting manh trong giai doan 2008-2012.

Hién nay, sang ché vé nghién ctu va st dung duoc sinh hoc trong phong ngtra va
chitra bénh cho gia cAm duoc ding ky bao ho o:

v T6 churc chau Au— EP:11 SC va t6 chuc thé giéi — WO: 18 SC

v 11 quéc gia: Trung Qubc (CN): 142 SC, My (US): 35 SC, Nhat (JP): 6 SC,
Han Quéc (KR): 5 SC, Canada (CA): 5 SC, Nga (RU): 4 SC, Mexico (MX): 2
SC, Israel (IL): 2 SC, Pai Loan (TW): 1 SC, Ba Lan (PL): 1 SC va Uc (AU): 1
SC.
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Tinh hinh diing ky sing ché vé nghién ciru va irng dung durgc sinh hec trong phong ngira
va chiza bénh cho gia cam ¢ cac quac gia

Trong nhém céc protein tong hop c6 kha nang kich thich mién dich cho gia cam,
nhu: cytokine, interferon, interleukine, lymphokine, chemokine:

v’ Céc sang ché dang ky vé nghién ctru va tng dung interferon trong phong ngira
va chita bénh cho gia cAm chiém 66% trén tong luong sang ché vé duoc sinh hoc
ma phia Trung tam tiép can duoc.

v’ Cac sang ché dang ky vé& nghién ctru va ing dung céc protein tong hop khac
nhu: cytokine, interleukine, lymphokine, chemokine trong phong ngtra va chira
bénh cho gia cam chiém 34% trén tong lugng sang ché vé duoc sinh hoc ma phia
Trung tam tiép can duoc.

= Interferon ™ Protein tong hgp khac
(cytokine, lymphokine, interleukine, chemokine)

Protein
tong hop
khac
34%
Interferon
66%0




2. Nghién cwu va wng dung interferon trong phong ngira va chira bénh cho gia
cam
2.1 Tinh hinh ding ky sang ché theo th&i gian:
Theo nguén thong tin tiép can duoc tur co so dir ligu Wipsglobal, tr nam 1993 da
c6 sang ché dang ky vé nghién ciru interferon trong phong ngita va chira bénh cho gia
cam. Tir 46 dén nay, c6 khoang 154 sang ché di duoc dang ky.
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Tinh hinh ding ky sing ché vé nghién civu va ung dung interferon trong phong ngira
va chita bénh cho gia cam theo thoi gian

Sang ché dau tién dang ky bao hé & My vao ngay 22/10/1993. Sang ché dé cap
tGi mot doan gen ma hoa interferon ga va phuong phap san xuét chiing.

Theo d6 thi biéu dién, c6 thé thiy luong sang ché tap trung nhiéu tir nim 2008
cho dén nay, cu thé nhu sau:

v/ Niam 1993-2007: ¢6 51 sang ché, trung binh mdi nim c6 khoang 3 sang ché
duoc dang ky

v/ Nam 2008-2013: ¢6 103 sang ché, trung binh mdi nam c6 khoang 17 sang
ché dugc dang ky, nhiéu gip khoang 5 1an so véi luong sang ché trung binh
trong giai doan trudec.

v' Luong sang ché tap trung nhiéu trong 2 nim: ndm 2010 (28 SC), nam 2012
(26 SC)




2.2 Tinh hinh ding ky bao hd sang ché & cac quéc gia:
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Tinh hinh ding ky sing ché vé nghién civu va irng dung irlterferon trong phong ngira
va chita bénh cho gia cdm ¢ cdc quoc gia

Hién nay, sang ché vé nghién cau va sir dung interferon trong phong ngira va
chira bénh cho gia cAm duogc diang ky bao ho ¢:

v' T6 chitc chau Au — EP: 4 sang ché va t6 chirc thé gidéi — WO: 8 sang ché
v' 6 qudc gia: Trung Qudc (CN): 102 sang ché, My (US): 25 sang ché, Nga (RU):
4 sang ché, Han Quéc (KR): 4 sang ché, Nhat (JP): 4 sang ché va Canada (CA):
2 sang ché
Theo bang sb liéu dudi day, sang ché dau tién vé nghién ciu va sir dung
interferon trong phong ngira va chita bénh gia cam duoc dang ky bao ho ¢ My (nam
1993). Bén nam 1994 c6 2 sang ché duoc ding ky bao ho & Nga va Canada.
Trong 10 nim gan day, sang ché vé interferon trong phong ngira va chita bénh
gia cam méi bat dau ding ky bao ho & cac québc gia khu vuc chau A:
v' Niam 2004: c6 sang ché dang ky bao ho dau tién & Trung Qudc
v' Nim 2006: c6 sang ché ding ky bao hd dau tién ¢ Nhat
v' Nim 2009: c6 sang ché ding ky bao ho dau tién & Han Qudc




Noi ding ky bao hd Sang ché dau tién ding ky
M5 1993
Nga 1994
Canada 1994
Trung Qudc 2004
Nhat 2006
Han Quéc 2009

Bang so li¢u: tinh hinh ding ky bao hé sang ché é cac quéc gia
theo theoi gian (1993-2013)

Nhin chung, lugng sang ché dang ky bao ho vé nghién cau va ang dung
interferon trong phong ngira va chita bénh cho gia cam & cac qudc gia c6 dic diém
nhu sau:

v Sang ché dang ky bao ho & khu vuc khu vuc chau A (Trung Quéc, Han Quéc,

Nhat) tap trung nhiéu trong giai doan 5 nim gan day (2008-2013)

v Sang ché dang ky bao ho ¢ Canada, Nga va My tap trung nhiéu trong giai doan

1993-2002.

2.3 Cac hwéng nghién clru dworc quan tam nhiéu vé nghién clru va tpng dung
interferon trong phong nglra va chira bénh cho gia cam theo bang phan loai
sang ché quoc té IPC

CA CN JP KR RU US
Giai doan
50% 0% 0% 0% 25% 32%
1993-1997
Giai doan
50% 0% 0% 0% 25% 36%
1998-2002
Giai doan
0% 11% 50% 0% 25% 24%
2003-2007
Giai doan
0% 89% 50% 100% 25% 8%
2008-2013
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Vé6i 154 sang ché vé phia Trung tdm tiép cin duoc, khi dua vao bang phan loai
sang ché qudc té IPC (International Patent Classification), nhan thay:
v’ 25% luong sang ché thudc hudng nghién ctru tmg dung interferon
v’ 75% luong sang ché thudc hudng nghién ciru san xuat interferon

® Nghién ctru san xuat interferon

Ung dung interferon

25% __

75%

A. Huéng nghién ciru san xuit interferon:

Nghién ctru sin xuat interferon
25

20 K

. J\/
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Tinh hinh déing ky sdng ché vé nghién ciru san xudt interferon trong phong ngira
va chéa bénh cho gia cam

Huéng nghién ctu san xuat interferon trong phong ngira va chita bénh cho gia
cam bét dau co sang ché dang ky bao ho vao nam 1993. Theo thoi gian tinh hinh ding
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ky séng ché c6 nhiéu bién dong, ting giam qua cac nam, tap trung nhiéu trong vong 5
nam gan day.

Cac sang ché tap trung nhiéu vao:

v/ Cong nghé vi sinh tai tb hop dé san xuét interferon, quan tim tdi phuong
phap nhan giéng, tao dot bién, k¥ thuat di truyén, .... Sang ché thudc hudng
nghién ctru nay duoc ding ky bao hd & 6 qudc gia: My, Nga, Canada, Trung
Quéc, Nhat, Han Quéc.

v' Phuong phéap 1én men, mdi truong 1én men dé thu sinh khdi, tach chiét
interferon. Sang ché thuéc hudng nghién ctru ndy duoc ding ky bao ho &
Trung Qudc va My.

B. Hudng ung dung interferon:

Hwong wng dung interferon
12 11
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Tinh hinh ding ky sing ché vé nghién ciru ing dung interferon trong phong ngira
va chéa bénh cho gia cam

C6 38 sang ché dang ky bao ho thudc hudng nghién ciu tng dung interferon
trong phong va chira bénh cho gia cam. Nam 1994 c6 sang ché dau tién dang ky bao
ho, lugng sang ché tap trung nhiéu vao nam 2008 (11 sang ché).

Luong sang ché vé nghién ctu ung dung interferon trong phong va chira bénh
cho gia cam duoc ding ky bao ho ¢ 5 quéc gia: My, Nga, Trung Qudc, Nhat, Han
Quéc.
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% O Trung Quoc:

Nim Sang ché dang ky bao hé

2005 Interferon bach cau diéu tri cim gia cam, viém phé
quan

2008 Alpha interferon diéu tri bénh tiéu chay, viém rudt do
rotavirus ga gay ra

2010 Dua alpha interferon vao thuc an lam ting kha nang

mién dich cho gia cam

< O Han Qudc, Nhit, Nga: cac sang ché dang ky bao ho tip trung vé phong va
tr1 bénh cum gia cam

% O My:
Nim Sang ché ding ky bao hd
Str dung interferon dé diéu tri bénh nhiém tring cho gia
cam. Bén canh do, interferon ga cling dugc sur dung dé
1994 , o s ,
chung ngura bénh cho bay chim qua phuong phap phun
Xit
Ung dung interferon gamma tai t6 hop dé tiang kha
1999 nang mién dich cho loai chim, thuc day ting trudng va
diéu tri bénh nhiém cau tring (coccidiosis) ¢ loai chim

Gi6i thiéu mdt s6 sang ché nghién ciu vé inteferon trén thé giéi

STT | Sbsang ché Tén sang ché Ngay nop
don
Sang ché vé nghién ciu san xuat interferon vit
1 | cNoo1gs17gs | Sud trinh chuan bi alpha-interferon Vit, bieu | ;00005
hién gen trén Ecoli va té bao con trung
2 | CN101870976 |Tong hop gen alpha-interferon va biéu hién | 16/03/2010
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protein

CN102899331 | alpha-interferon vit va vector téi t6 hop 25/09/2012
CN101899446 | Phuong phap tai to hop alpha-interferon vit 08/02/2010
Sang ché vé nghién ctu san xuét interferon gamma ga
CN102250919 Gamma interferon ga lam giam doc duoc cua 31/05/2011
Salmonella
Gamma interferon ga, ky thuat tai té hop va ang | 30/08/2011
CN102978214 dung cua chiing
CN102964443 | <& dung va phuong phdp san xuat cua vector | ;1,547
tai to hop Gamma interferon ga
Sang ché vé nghién ciu san xuit interferon alpha ga
CN102108096 Eliulxlong phap san xuat alpha-interferon ga hoa 95/12/2009
CNO001594568 | phuong phap san xuét alpha-interferon ga va | 24/06/2004
vector tai t6 hop
CN102961334 D S4 A i 3 &
Phu:ong phap san Xua‘t alpha Ir?terfer:)n ga_on 11/12/2012
dinh - Ung dung dua vao phun xit chuong trai
CN102041263 | Alpha interferon/interleukin ga 08/02/2010
Sang ché vé cac ng dung interferon
CN101785535 | Thtrc an gia stc c6 chura alpha interferon ga 08/04/2010
US5885567 biéu tr\; benE] nhlfm trung_ cho gia Cam_ thqAng 10/09/1994
qua duong uong bang protein interferon gia cam
Phuong phap phong ngira va diéu tri cac bénh
RU2398596 | gay ra bai virus cum gia cam H5N1 bang viéc | 24/09/2008
st dung interferon va chat &c ché neuraminidase
KR2012- Interferon, mot thanh phan dé ngian ngira cum
0098351 gia cam 28/02/2011
CN101417122 Phuong phap dicu che alpha-interferon ga tai to 04/12/2008

hop va ung dung tiém chung cho ga
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NHAN XET:

Trong nhom cac sang ché vé protein tong hop c6 kha ning kich thich mién dich
cho gia cAm ma Trung tam tiép can dwogc, hudng nghién ciu san xuat va ang dung
interferon trong phong ngira va chita bénh cho gia cim 1a huéng nghién cau c6 nhiéu
sang ché dang ky bao ho.

Tir nam 1993 dén nay, sang ché vé nghién ctu va tng dung interferon trong
phong ngtra va chita bénh cho gia cAm dugc dang ky bao ho & 6 quédc gia va trong 10
nam gan ddy méi bat dau diang ky bao ho & khu vuc chau A.

Phan I6n cac sang ché dang ky bao ho tap trung vao hudng nghién ciru san xuat
interferon, chiém 75%; hudng nghién ctu tng dung interferon chi chiém 25%. Trong
huéng nghién ctu san xuét interferon, da phan cac sang ché déu c6 nghién cau lién
quan dén cdng nghé vi sinh tai té hop dé san xuét interferon, chiém khoang 70% trén
tong luong sang ché vé nghién ctru san xuat interferon trong phong ngtra va chita bénh
cho gia cam.

I1l. INTERFERON GA TRONG CHAN NUOI - KET QUA NGHIEN CUU TAI
TRUNG TAM CONG NGHE SINH HQC TP.HO CHI MINH

Tac dung ngua va chira bénh do virus gay ra cua interferon da duogc ap dung rong
rdi trong chin nudi. Interferon ga 1a mot trong nhitng san pham duoc nghién ctu va
san xuat nhiéu nhat dé ang dung trong chan nudi. Trong thoi gian gan day, hang loat
sang ché ng dung interferon trong chan nudi da dugc ding ky nhiéu & Trung Qudc.
NGi bat trong cac ung dung interferon ga trong chin nudi la sir dung interferon nham
khang bénh ndi chung cho ga va str dung inteferon gamma lam tang trong ga. Pay la
huéng ma cac nude dang hudng téi nham giam thiéu st dung khang sinh va thude ting
trong trong chin nudi. Mit khac, véi su gia ting cac dong virus cam gia cam mai hang
nam, viéc sir dung két hop vaccine va interferon c6 thé 1am giam thiéu sy bung phat
cac dai dich do ciim gia cam gay ra.

Viét Nam, trong xu thé hoi nhap, can nhanh chong phét trién nganh cong nghé
nay nham dua cong nghiép chin nudi 1én tam thé gisi. Trung tm Cong nghé Sinh hoc
Thanh phé H6 Chi Minh d3 trién khai huéng nghién ciru nay. Chung t6i tom luoc sau
day cac két qua nghién ctu vé interferon caa Trung tim CNSH TP.HCM dong thoi
dua ra cac huéng ung dung tiém ning ctua duoc sinh hoc ndy vao trong phét trién
nganh chan cudi cua nudc ta.
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1. Tao inteferon alpha va gamma gi tdi t6 hop trén hé théng Pichia pastoris:

Hai loai interferon ga duoc chlng t6i nhan dong, chuyén nap vao nim men Pichia
pastoris. Cac dong vi khuan chuyén gen da co thé san xuat ra mot luong interferon
ngoai bao & muic cao; khoang 1g inteferon/lit moi truong. Interferon chi can qua so
ché 1 c6 thé sir dung mot céch an toan, gia thanh san xuét thap.

a. Lwa chon hé théng biéu hién recombinant ChIFN: mét s6 hé thong dugc

dua ra so sdnh va xem xét:
v' Ecoli: c6 kha ning tai cdu trac, san xuét lai cdu trac (refolding) trong dng
nghiém / c6 nguy co ndi doc to.
v/ COS, Baculovirus: san xuét protein & murc thap / c6 kha nang nhiém virus tir
dong vat
v Lettuce: san xut protein & muc thap / hoat tinh khang virus 12 khéng rd rang
trong co thé
v Pichia pastoris: nAm men khong doc, gan véi co thé nguoi, ty 1& 1én men voi
hiéu suit cao
>  Lua chon hé thong nAm men Pichia pastoris dé tao inteferon alpha va gamma
ga tai to hop

b. Nhén dong va biéu hién interferon ga trén hé thong pichia pastoris

Nhén dong interferon ga:

31 a3 - 162 a3 Khéng c6 intron
I
. =
Interferon alpha ga
19 aa 162 aa

s s e
— —

Interferon gamma ga
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Gen Interferon alpha duoc nhan 1én tir DNA genomic, con gamma duoc téng hop
tir cac cap moi overlap

Biéu hién interferon ga trén h¢ thong pichia pastoris:

pPIC9K/ChIFN-a

digested by Sal | : : : ;
8 y AOX1 | a-factor | ChIFN-a . HIS4 | Kan
,m‘
\\
X
5 AOX{ or aoxi-ARG4 T x' Pichia Genome (his4)
@ — T (T -
Expression Cassette 1
Expression Casselte 2nd Insertion Event

m{“‘”m“’" }m
Cassette 1

Expression Cassette 2
% 3rd Insertion Event, etc.

EcoR| Not|

y v

PCR
Genomic DNA ey ChIFNq sy ChIFN-a

bp

3000
2000
1500
1000
750
500

-
L
..
(9]
.
[
(25

250

E. coli DHSa carrying
pPIC9KI/ChIFN-a
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transformation

mixture
é;“o' o“% - P. pastoris has ChIFNe
= casstetteinto genome
MD medium
G418 G418 G418 G418 G418
2mg/ml 4mg/ml 6 mg/ml 8 mg/ml 10 mg/ml

T
S Rax W= W F

copy
B 5 e e
»rChIFN-a expression by Pichia pastoris
YPD medium + G418,
. 20°C A
M Luc dau: 1én men
J ~\ 200mLYPD., 2s0rpm  trong binh thiy tinh
20°C, 24h
methanol
28°C 25°¢
pHS.5 pHS5.5
500rpm 500rpm
1vvim 1vvm
5 ChIFN-a
1.8L 24 hour 72 hour
PYMG

Sau d6: chuyén sang
hé théng 1én men
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+» rChIFN-a and Y expression by Pichia pastoris

1 2 M = 20°C
== T =)
—_—— BMMY 250 rpm

- - :
m— MeOH: 1% every 24 h
E a3

methanoll

259€
pHS.5
500rpm
lvvim
Figure 4. ChIFN ChIFN after ‘
purification by tangential filtration; -n
M: protein scale; 1. before o
hour

purification; 2: after purification

c. Quy trinh san xuit interferon don gian:

San xuét Interferon cho gia cam yéu cau phai c6 quy trinh don gian, gia thanh ré
méi dap tmg duoc nhu cau caa thuc tién va dwa vao san xuat & quy mé cong nghiép.
Chinh vi 1y do d6, Trung tim Cong nghé Sinh hoc TP.HCM da thiét 1ap mot quy trinh
san xuat Interferon gom 3 budc don gian nhung van dam bao chat luong san pham

v' Budc 1: 1én men trong hé thong

v Budc 2: Ly tam thu dich noi

v Budce 3: Loc tiép tuyén: loai bo tap chét. Lac nay, interferon da du diéu kién

dé str dung cho gia stic, gia cam.
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d. Thir nghiém trén té bao — Piéu tri bénh cim gia cAm bing ChIFN:

Sau khi da co interferon thuc nghiém, budc ti€p theo phai dem di kiém tra hi€u
qua cua interferon véi cac té bao nhiém virus.

Str dung céc dia petri nudi té bao nhiém virus, sau do giit lai 1 dia petri 1am mau
d6i chimg, cac dia con lai cho thir nghém véi 2 interferon & cac ndng do khac nhau
(ChIFN type I + ChIEN type II dé ting cudng hoat tinh khang virus). Két qua nhan
thdy: cac dia petri c6 sir dung intereferon thi s6 luong té bao chét giam hon so véi dia
petri ddi ching ( khong sir dung interferon) > day dugc xem 13 budc thir nghiém so
bo.

Effective Synergy Units per mi

6 12 18 24 30
AL I

I

ChIFNII

0.5

01—

0.05'—

ChIFN I

0.01——

0.01— ' ChIFNI

\ + ChIFNII . g::l':g‘“

T ‘
A
AY
\
0.001L—1 | | | | l 0.001 | |
0 2 4 6 8 10 2 4 8

rChIFN (Relative units/mi) TIME (Hours)

Fraction of Surviving Plague Forming Particles
Fraction of Surviving Plaque Forming Particles

(=]

e. Thir nghiém déc té san pham cia rChIFN-a trén té bao so phoi ga:

Sau khi thir nghiém so b, sé tién hanh tiép tuc thir nghiém interferon trén té bao
so phoi ga. Pha lodng dich interferon ¢ cac nong do khac nhau: 2.09 ug/ml, 4.19
ug/ml, 8.38 ug/ml, 16.75 ug/ml, 33.5 ug/ml, 67 ug/ml.

Diéu tri interferon trén té bao so phdi ga, sau 72h nhan thay:

v O nong d6 67 ug/ml rChIFN-a, cac té bao tach ra khoi bé mat binh va hau

nhu tat ca cac té bao da chét, 0D620 duoc ghi nhan 14 0.114, twong tng véi 15%

té bao séng .

v' Khi xir Iy v6i nong d6 thap hon: 33,5 pg/ml rChIFN-a, nhan thdy sé luong

C4C té bao chét giam va s luong té bao séng tang lén.
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v' Két qua cho thdy rChIFN-a khdng biéu hién bat ky tac dung gay doc té bao
nao véi mot liéu st dung thap hon 16,75 ug/ml, khdng c6 mot su khac biét dang
ké so voi nhém ddi chimg.

rChIFN-a (ug/ml) 0Dq,, (% SD) Living cells (%)
67 (134/2) 0.114£0.015 15
33.5 (134/4) 0.242 £0.004 32
16.75 (134/8) 0.723+0.027 96
8.38 (134/16) 0.725£0:13 98
4.19 (134/32) 0.732 £0.018 96
2.09 (134/64) 0,731 £0.08 96
Control 0,745 £ 0,004 100

f. Thir nghiém hiéu @wng khang virus caa rChlIFN-a trén nguyén bao se¢i
phoi ga:

Sau khi x4c dinh dugc dich interferon tir nong d6 16,75 pg/ml tré xuéng khong
gy doc té bao, nhdm nghién ciu tiép tuc thir nghiém vai cac ndong do thap hon 16,75
pg/ml trén té bao nhiém 2 loai virus: virus cum ( Newcatle disease virus) va virus gay
bénh tiéu chay ( Infectious bursal disease virus).

Ké qua nhan thay: ¢ nong do 1.34 ug/ml va 13.4 ug/ml c6 hiéu qua tét, ty Ié té
bao séng cao:

v' O ndng d6 1.34 pug/ml: ty 1& t& bao nhiém virus cam sdng sét 14 90 + 4.9 %,
ty 1& té bao nhiém virus gy bénh tiéu chay séng sot 1a 88 + 1.7 %

v' O ndng d6 13.4 pug/ml: ty 1é t& bao nhidm virus cam sdng sét 1a 90 + 5.0 %,
ty 1¢ té bao nhidm virus gy bénh tiéu chay séng sot 1a 85 + 4.8 %
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Newcatle disease virus Infectious bursal disease virus

Groups ODso  Livingcell RPS  ODgy Livingcell ~ RPS

(o) (%) () ()

00134 g 02681 0.012 34£26 10 0252:0.005 31:06 -5

0.134ug 041420014 52:28 35 0413:0025 30:32 24

134pg 07100018 90449 8 07170012 8817 81

134pg 0709£0.016 9050 86 0.695:0.041 85148 7
virus control ~ 0.212£0.035 2730 02780009 3411
cell control 0.791£0.016 100£0.0 0.818£0.008 100%0.0

rChIFN-a

Sau 2h nhiém virus, xur 1y interferon dé diéu tri, ty ¢ té bao séng van & mic cao :
v O ndng do 1.34 pg/ml: ty 1& té bao nhidm virus cum séng sot 1a 81 + 8.0 %, ty
1¢ té bao nhiém virus gy bénh tiéu chay séng sot 1a 82 + 3.1 %

v' O ndng d6 13.4 pug/ml: ty 1¢ t& bao nhiém virus cam sdng sot 14 69 + 7.6 %,
ty 1¢ té bao nhiém virus gy bénh tiéu chay séng sot 1a 81 + 2.1 %

2h
Newcatle disease virus Infectious bursal disease virus
Groups ODgxo Living cells  RPS ODegxy Livingcells ~ RPS
(%) (%) (%) (%)
00134pg 0281+0.080 36+£105 (6 ) 0233+0013 32+23 (-Z6)
ChIFN.G 0.134pg 0407+ 0.031 51+54 28| 032410013 4419 16

134ug 064210035 8180 72| 0603+0013 82+3.1 73
134ug  0546£0059 69+76 o4 1 0.593+0013 8121 Al
virus control 025540024 32+34 " 02460008 34:15 —
cell control 0.79410.060 100+0.0 0.734£0.017 100£0.0
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Sau 24h nhiém virus, xur 1y interferon dé diéu tri, nhan thay van c6 hiéu qua:

v O ndng do 1.34 pg/ml: ty 1¢ té bao nhiém virus ciim séng sot 14 90 + 14.7 %,
ty 1¢ té bao nhiém virus giy bénh tiéu chay sdng sot 1a 79 +7.8 %

v' O ndng d6 13.4 ug/ml: ty 18 té bao nhiém virus cam sdng sot 1a 86+ 3.2 %, ty
1¢ té bao nhiém virus gy bénh tiéu chay séng sot 1a 83 + 7.2 %

24h
Newcatle disease virus Infectious Bursal Disease Virus
Groups ODs2s Living cells  RPS ODs20 Livingcells  RPS
(%) (%) (%) (%)
00134 g 0.315£0.019 39+29 (13) 0302:0011 38+15 (7 )
ChIFN- 0134pug 035810045 45£54 | 20 { 032120016  40z1.7 11

134ug 0719£011290+147 | 85| 0632£0054 79+78 |69
134pg 06902:0016 8632 |80 | 0664£0050 83+72 |75
virus control 0242$0023 30£29 — 0262:0014 33:23
cell control 0.80140.018 100+ 0.0 0.800£0.019 100£0.0

2. Interferon ga tang tinh khang virus Gumboro cua trén ga:

Thir nghiém hoat tinh khang virus Gumboro trén té bao invitro va trén ga con déu
cho thay két qua rat tot. Khi két hop 2 loai interferon (alpha va gamma), nhé miii cho
ga con trudc hay sau khi nhiém virus déu cho két qua tét. Hé sb song sot tuong doi
(RPS: Relative Percent Survival) ciia ga bi bénh Ién t6i 80%. Diéu dic biét 1a sir dung
interferon dé ngira bénh hay chita tri cho dan ga thi déu c6 két qua tét. Pay 1a diém
ndi bat cua interferon so véi cac san pham vaccine thong thuong.

Hiéu qua cia rChIFN-a trong diéu tri bénh Gumboro trén ga 3 tuan tuoi

" . Tilé gabénh | Tilé gachét
Nghiém thirc SL (%) (%) RPS
ChIFNa (134 pg) 15 | 33,33 (5/15) 6,67° (1/15) 83,3%
ChIFNo/y (13,4) 15 | 33,33 (5/15) 6,67° (1/15) 83,3%
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ChIFNa (1,34 pg) | 15 | 46,67°(5/15) | 13,33%(2/15) 66,7%
ChIFNa (0,134 pg) | 15 | 53,33"(5/15) | 20,00® (3/15) 50%
bC (+) 15 100,00° 40,00% (6/15)
bC (-) 15 0,00 0

Hiéu qua phong va diéu tri bénh Gumboro ciia ChIFNa/y

trén ga 3 tuan tudi

Khao sat hiéu qua phong bénh: nho miii ga con bang interferon trude, sau d6 cho

dan ga nhiém virus.

Khao séat hiéu qua tri bénh: cho dan ga nhiém virus trudc, sau d6 xu Iy bang

interferon
o _ Tilé¢ bénh | Tilé chét
Nhém S6 lidu IFN | Virus RPS
(%) (%)
Phong bénh: ChIFNo/y 3 16,7° (5/30) | 6,7° (2/30) | 80 %
(100:1pg)
Phong bénh: ChIFNa/y (10: 3 13,3° (4/30) | 6,7° (2/30) | 80%
1ug)
Tri bénh: ChIFNa/y (100: 5 26,7° (8/30) | 10° (3/10) | 70%
1ug )
Chtng duong virus 0 100° 33,3°
(30/30) (10/30)
Ching am virus 0 0 (0/30) 0 (0/30)
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Hiéu gia khang thé ciia ga ¢ cac nghiém thie truéc
va sau khi gay nhiém virus Gumboro
HKGT: hiéu gid khdng thé

7000 -

6000 =4=134pg rChIFN-u

5000 =8—]34pg rChIFN-u + lpg rChIFN-y
= 4000 13,4pgrChIFN-u
G
E 3000 ——13,4ngrChIFN-a + 1ng rChIFN-y

2000 PCH

1000 ——DC()

0 )
Tuén 0 Tuén 1 Tuén 2 Tuén 3

Hiéu gia khang thé cho thay nhiing dan ga dugc sir dung interferon thi kha nang
dap (ng mién dich ting cao ngay trong tuan 1& dau tién

3. Interferon ga lam ting kha niing dé khang cia vit 18n virus viém gan vit:

Déi véi interferon, dic hiéu loai thudng gay can tré trén hiéu qua khang virus khi
st dung interferon cua loai nay tng dung cho loai khac. Tuy nhién d6i Vi gia cam, sy
tuong dong cau tric caa cung mot loai interferon trén cac loai khac nhau 1a rat cao. Do
vay, viéc st dung interferon cua loai nay trén loai khac cho gia cam duoc cho 1a co
hiéu qua.

O nudc ta, vit 12 loai duge nudi nhiéu thir hai sau ga. Hién tai vit con & dong
bang séng Ctru Long dang c¢6 dich viém gan siéu vi. Nhém nghién ctu da so bo tién
hanh thir nghiém va c6 két qua rat kha quan trén viéc sir dung interferon ga khang
virus viém gan cho vit. Ngoai ra, két qua vé tang trong vit sau 7 ngay thtr nghiém cho
thay su tang trong rd nét (38%) ¢ vit cho ubng interferon so véi ddi chung. Két qua
nay triing voi mot s6 két qua ma thé gisi da cong bo.
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Hiéu qua ciia ChIFNSs trong diéu tri viém gan vit trén vit con 7 ngay tudi

Nhom S6 vit | Virus Tilg (\(/)g)bénh Ti Ié(z)//i:)chét RPS (%)
ChIFNa (10pg) | 30 + 100 (30/30) 26.7 71.4
ChIFNa (50ug) | 30 ¥ 100 (30/30) 233 75.0
ChIFNa (100pg) | 30 ¥ 100 (30/30) 20.0 78.7
ChIFNy (10ug) | 30 " 100 (30/30) 30.0 67.9
ChIFNy (50ug) | 30 ¥ 100 (30/30) 33.3 64.3
ChIFNy (100ug) | 30 " 100 (30/30) 33.3 64.3

PC(+) 30 ¥ 100 (30/30) 93.3 0

PC() 30 i 0 (0/30) 0 100

Vit dugc cho uong dich virus DHV-1 vdi lieu gay nhiém 10°LDs, (0,2ml/con).
Sau 12 gio, vit dugc xu li vai ChIFNS (nhé mat/miii). Theo gidi 7 ngay.

Két qua khao sat hoat tinh CHIFNS trén s ting trong cia vit con

Cén nang trung binh (g/con) % tang
Nghiém thirc So vit Ngay | Ngay | Ngay | Ngay
1 3 5 7
ChIFNY a a a a 0
(100pg/con) 30 40 58 88 117 38%
ChIFNa
42° 2 2 | 100° 4%
(100pg/con) 30 55 8 00 0
Déi chirng 30 41* | 48" | 74° | 97"

Str dung Interferon gidp gia cAm ngan ngira mot sé bénh, hap thu thic 4n tét hon
nén gilp gia cam ting trong
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Két luan:

—  Ché pham interferon alpha+gamma ga dugc biéu hién trén hé thdng pichia
pastoris co thé sur dung tryc tiép hodc so ché trén gia cam.

—  rChIFN-o+Y C6 thé sir dung dé phong va diéu tri ga khang lai virus gumboro
va new catsle gay bénh trén ga

— rChIFN-a+ Y c¢6 tac dung ngtra va chira tri bénh viém gan si€u vi trén vit
—  rChIFN-o+ Y c6 kha nang 13 ting trong gia cam.

— Interferon ga c6 thé sir dung dé ngan ngira, khu tri ciim gia cam trén céc loai
gia cAm va trén dién rong vi:

o Kbha nang ngura va chira tri bénh virus
o Tac dung rong trén céc loai virus khac nhau

o Téc dung rong trén cac loai gia cam khac nhau

27-



TAI LIEU THAM KHAO
1. TS. Nguyén Quéc Binh; Téng quan vé duoc sinh hoc; 2014

2. Trung tdm Thong tin Khoa hoc & Cong ngh¢; Xu huvng nghién cuu va #ng dung
duroc sinh hoc trong phong ngera va chira bénh cho gia cam trén co sé sé liéu sang ché
quoc té; 2014

3. TS. Nguyén Quéc Binh; Interferon ga trong chin nudi — két qua nghién ciru tai
Trung tdm C6ng nghé Sinh hoc TP.Hé Chi Minh; 2014

4. http://www.wipsglobal.com

-28-



