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Tom la loai dong vat giap xac c6 hé mién dich tu nhién véi sw tham gia manh mé ciia cac enzyme hé thuc
bao dé chdng lai cac tac nhin giy bénh. Kha ning thuc bao ¢ tdm da dwoc chirng minh ¢é sw tham gia ciia
gen Rho (Ras-like GTPase) va Ran (Ran binding protein) [1]. Trong nghién ciru nay, cac tac gia sir dung
ky thuit RT-PCR nhan ban diic hiéu gen Rho va Ran nhim danh gia mirc dd phién mi ciia cac gen nay
trong dap vng mién dich ciia tom thé chan tring doi véi khang nguyén VP28, mjt loai protein vé ciia virus
dém tring (WSSV). Két qua bwéc dau cho thiy, tdm dwec in ché phim mang khang nguyén VP28 ciia
nhém nghién ciru vé Enzyme va Protein thugc Phong thi nghiém trong diém Céng nghé Enzym va Protein,
Truwong Pai hoc Khoa hoc Tuw nhién, c6 mirc dd biéu hién mRNA ciaia gen Rho ting 1én theo thoi gian 7,
14 va 28 ngay lan lwot khoang 1,7; 2,7 va xap xi 3 lan. Két qua nay ciing pht hop véi két qua bao hd tom
chéng lai WSSV véi hiéu qua bio hd trén 75%. Trong khi d6, duwong nhw khong c6 thay déi vé mirc dd biéu
hién mRNA gen Ran trwéc va sau khi tom thé chan tring in ché phim. Két qua nay hira hen tiém ning sir
dung gen Rho nhw mdt dau 4n marker cho viéc danh gia hi¢u qua tic dong ciia ché pham probiotics 1én
hé mién dich tdm bing phan éing RT-PCR.

Tir khéa: mién dich ¢ tom, probiotic, Ran, Rho, VP28.
Chi 56 phin loai 4.6

Mé dau

Nhu ching ta da biét, tom 1a loai dong vat giap xéac
¢ co ché bao vé phu thudc chinh vao hé mién dich tu
nhién [2]. Hé mién dich ty nhién cta tom chi yéu dua
trén cac yéu t6 thuc bao va thé dich ma khong cé cac
té bao c6 kha niang ghi nhé hay ty san xuat khang thé
[3]. Trong khi d6, tom lai thudng xuyén bj tiép xuc véi
ngudn bénh trong moi truong nudi nén rat dé bi cac
loai virus hodc vi khuan gy bénh khién tom chét hang
loat, gy thiét hai 16n vé kinh té. Cac nghién ctru hién
nay chii yéu tap trung vao viéc hd trg hé¢ mién dich
cho tom bang cac loai ché phim probiotics 1am ting

qua cac trinh ty sau: tim kiém va bat cip tai chd voi
cac chudi actin, cat chu01 actin, co myosin va cudi
cung 1 pha huy cac mam bénh vé6i sy tham gia cua cac
enzyme phan giai va cac phtic hé oxy hoa [2]. Cac té
bao mau & ho tdm Penaeid néi chung c6 dac tinh sinh
hoc va chiic nang tuong ty voi cac dai thyc bao, bach
cau hat va té bao giét tu nhién cua dong vat cd xuong
song [3]. Nhing té bao nay thyc hién cac qua trinh
thuc bao, hinh thanh thé hach, thé bao, melanin, hoat
hoa proPO va apoptosis. Chung ciing tao ra cic yéu
t6 dinh két té bao (agglutinin-lectin system), hé thong
déng mau (hemolymph coagulation system), hé thong
b6 thé (complement system) va peptide khang khuan

kha nang chong lai sy xdm nhap clia cic tac nhan gay
bénh ma chu yéu 1a do virus gdy ra. Nhiéu nghién ctru
vé hé mién dich cuia tom cho thiy, dang mién dich tu
nhién 14 hang rao bao vé dau tién chong lai cac vi sinh
vat gdy bénh xam nhap, trong d6, thuc bao 1a co ché
cdt 161 gitip co thé tdm loai bé sy nhidm cua vi sinh
vat va cac tac nhan gdy hai khac. Co ché nay thong
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(AMP) [4-6].

Trong nhitng nghién ctru mé&i nhat vé hé mién dich
va qua trinh thyc bao clia tom, ngudi ta da tim thay sy
tham gia cua ho protein G, dién hinh la: Rho, Ran, Rab
GTPases [1]. Viéc gia taing mirc d6 biéu hién cac gen
nay c6 thé gin lién voi hoat dong thyc bao manh mg,
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Evaluation on the transcription level of
some genes related to the shrimp innate
immune responses to the VP28 antigen of
white spot syndrome virus

Summary

Shrimp is a crustacean species that just has
an innate immune system against invading
pathogens mainly using enzymes of the
phagocytosis system. The phagocytosis process of
shrimp is mainly performed by some components
of G protein family including Ras-like GTPase
(Rho) and Ran binding protein (Ran). In this
study, the authors use RT-PCR technique to
amplify a specific Rho and Ran genes, those are
genetically related to the phagocytic mechanism
of shrimp. Initial results show that shrimp fed
with food contained VP28-antigen spores (CotB-
VP28, a product of the Key Laboratory of
Enzyme and Protein Technology, VNU University
of Science) indicates an increase in Rho mRNA
expression level over time at 7, 14 and 28 days
around 1.7, 2.7 and 3 folds, respectively. This is
consistent with the protection efficiency against
white spot syndrome virus (WSSV) which is
over 75%. Whereas, there is no change in Ran
mRNA expression level at the same experiment
condition. This result is promising a potential of
using Rho as a molecular marker for assessing
the impacts of probiotics on the shrimp immune
system by RT-PCR method.

Keywords: probiotic, Ran binding protein
(Ran), Ras-like GTPase (Rho), shrimp immune
system, VP28.
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thé hién kha nang bao vé co thé duoc nang cao. Rho
dugc cho 1a c6 lién quan tdi sy hinh thanh superoxide
trong sudt qua trinh thuc bao [7]. Rho con cb vai tro
trong qua trinh opsonized hoa va bo sung phan tir iC3b,
1a mot trong nhitng co ché khong thé thiéu cia qua
trinh thyc bao [7]. Mot sb nghién ctru da chi ra rang,
t6m khong c6 kha ning bao vé co thé khi tiép xuc lan
dau tién v6i cac téc nhan géy bénh méi xuét hién [8].

Tuy nhién, mot sb loai tdm van c6 kha ning ton tai va
phat trién twong d6i tot khi tiép xtic voi tac nhan gay
bénh. Mit khac, tom khoe manh thuong bi nhiém virus
& mtrc d9 thap [9-11] va tom tiép xiic v6i tac nhan gay
bénh virus da dugc chimg minh c6 kha nang khang khi
tiép xtic virus ¢ 1an tiép theo [12].

Do vay, mot trong cac giai phap da dugc nghién
ctru sir dung dé tang cuong kha ning mién dich cho
tom hién nay 1a sir dung cac ché pham dang probiotic
mang nhiing tinh ning dic trung hd trg hé mién dich
tom chéng lai sy xdm nhap cua virus. Nhiéu chét chiét
xudt tir cac loai sinh vat khac nhau dugc két hop trong
ché do an cua tom trude va sau khi nhiém WSSV cho
thdy c6 cai thién kha niang mién dich va lam giam ty
1¢ chét cta tom bi nhiém WSSV [13]. Ngoai ra, ché do
an co cac chat kich thich mién dich nhu -1, 3-glucan
[14], lipopolysaccharide [15], peptldoglycan [16] co
kha nang leh thich mién dich bam sinh giup tém c6
kha ning sdng sot cao hon khi nhiém WSSV. Gan day,
trong mot cong bd ctia nhom nghién ciu vé enzyme
va protein ciia Phong thi nghiém trong diém Cong
nghé Enzym va Protein, Truong Pai hoc Khoa hoc Ty
nhién cho thay, ché pham probiotic dang bao tir biéu
hién khang nguyén VP28 trén bé mit c6 kha ning ting
cudng mién dich ciia tom thé chan trang [17], ¢ tiém
nang gitip tom chong lai sy xAm nhiém ciia WSSV.

Viéc danh gia tac dung cua cac loai ché pham 1én
hé mién dich tom thudng thong qua céc chi tidu vé
hoat d9 enzyme tham gia vao qua trinh tiéu diét mam
bénh nhu ting hoat d9 cia enzyme SOD (Superoxide
dismutase) lién quan téi qua trinh tiéu thu cac gbc tu do
gy doc co thé tom, ciia enzyme PO (Phenoloxidase)
lién quan toi qué trinh chuyén hoa cac hop chit dang
quinon hinh thanh melanin chén vui thé la xAm nhap
hodc phong thich chiing ra bén ngoai [17-19] hay cua
enzyme NOS (Nitrite oxide synthase) lién quan tdi kha
nang chdng lai cic mam bénh bang cach tic dong pha
v 16p mang lipid hodc DNA ctia mam bénh [20, 21].
Tuy nhién, cac danh gia hoat do enzyme trong diéu
kién thtr nghi€ém trong phong thi nghi¢m thuong gap
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mot s6 kho khin do lwong miu & moi mé thi nghiém
6 han va gia tri thu duoc qua mdi dot lap lai thuong
cho mirc d¢ khac biét thap giira nhém thi nghiém va
dbi chirng. Hon nita, cac phép do hoat d6 enzyme can
c6 d6 nhay cao, doi hoi phai st dung vat li€u co gén
dé)ng vi phong xa, cac nguyén vat li€u dét tién, co tinh
dac thu, kho thuc hién trong diéu kién thi nghiém hién
tai & Viét Nam.

Vi thé, viéc tim ra ddu 4n phan tir phan anh tac dung
hd tro ctia ché pham 1én hé mién dich tom 1a can thiét
va phi hop v6i nhu cau thyc té. Ching t6i dé xuét giai
phap st dung k¥ thuat RT-PCR (Reverse Transcriptase
- Polymerase Chain Reaction) dé nhan ban dic hiéu
gen Rho va Ran, la cac gen lién quan téi kha nang thuc
bao & tom trong qua trinh chdng lai vi khuan gay bénh.

Nguyén liéu va phwong phap nghién cuu
Nguyén li¢u

Ché pham bao tir B. subtilis PY79-CotB-VP28 1a
san pham ciia nhom nghién ctru dé tai KC04.09/11-15
thuoc Phong thi nghiém trong diém Cong nghé Enzym
va Protein, Truong Pai hoc Khoa hoc Ty nhién [22].
Mau tém thé chan tring sach bénh, khoang 60 ngiy
tudi (2-3 g/con), dugc cung cap boi Vién Nghién ctru
nudi trong thuy san 1. Mau WSSV duoc ldy tir mau
tdm c6 biéu hién nhim thu thap tur Hué, Soc Trang
(Viét Nam) duoc bao quan trong con 95° duge cung
cap boi nhom nghién ctru dé tai KC04.09/11-15.

Phwong phap

Nui thie nghiém bdo hg tém chdn trang chong lai
WSSV boi bao tir PY79 biéu hién VP28 trén bé mdt bao
tir: tom thé chan trang dugc nudi thuan 2 tuan sau dé
duoc chia thanh 4 nhém, moi nhom lap lai 2 bé trong
cung mot 1an thir nghiém. Cac bé thi nghiém c6 kich
thude 45 x 25 x 30 (cm), ¢6 suc khi, bom tudn hoan
dé loai bo can. Mdi bé dugc bd sung 25 1 nuéc mubi
bién nhan tao v&i d6 man 16-20%o.. Pinh ky mdi ngay
gidt tam loc 1 14n, 3 ngay thay 70% nudc. Mdi bé thir
nghiém duogc bd tri 30 ca thé tom. Nhiét d6 duoc duy
tri 25-28°C. Lugng thure an: 5 g/1 bé/30 con, duoc chia
1am 4 14n cho dn, mdi 1an cach nhau 3 gio. Tom duoc
an ché pham bao tir (10¢ CFU/g thirc dn) lién tuc trong
subt thoi gian nudi va thir thach virus. Thi nghiém
duoc lap lai 3 lan trong cac thoi diém khéc nhau.

Céc nhom thi nghiém dugce bé tri nhu sau: 1) Nhom
doi chung am (PC-): cho an thic an cong nghiép va
khong cam nhiém WSSV; 2) Nhém d6i chimg duong
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(PC+): cho dn thitc 4n cong nghiép va cam nhiém
WSSV; 3) Nhém thi nghiém (PY79): cho an thirc an
tron bao tir ching dai PY79 va cam nhiém; 4) Nhom
thi nghiém (PY79-CotB-VP28): cho an thiic an tron
bao tr PY79-CotB-VP28 va cdm nhiém. Céc nhém
khéng an hodc duge an ché pham lién tiép, dén ngay
thtr 14 thi cam nhiém tom véi WSSV (1,3 x 10* copy/
ml nudc nudi). Cac 16 tom dugc theo ddi trong 14
ngay, mdi ngay 2 lan ghi nhan s6 lugng tom chét tich
lity, tir 46 x4c dinh ty 16 tom chét sau 14 ngay va duoc
tinh toan theo cong thitc dugc mo ta cua Nguyen A. T
va cong su (2014). Ty 1& bao ho s& dugc tinh bang:
(1- ty 1¢ tom chét & nhom thir nghiém/ty 1é tom chét &
nhém dbi chimg dwong) x 100 [17].

Thu mau va tach RNA téng s6: md co tom tir cac
nhém méu trén duge ldy miu vao ngay trude khi an
ché pham (ngay 0), vao ngay sau khi an ché phdm 7 va
14 ngay; dong thoi lay mau tém sau khi durge thir thach
v6i WSSV 14 ngay (ngay thtr 28 ciia thi nghiém). Mau
dugc gitr lanh & -80°C chuan bi cho tach RNA tong sb
hoac duoc nghién trén da lanh, phan giai trong dém
va tach chiét RNA tdng sb theo huéng din cua bo kit
MPNO7 - Magpure Tissue RNA mini kit (ANABIO
R&D, Viét Nam).

Phan tmg chuyén héa RT-PCR: phan tmg duoc
thuc hién v6i 2 pg RNA tong sé va duoc ding dé tong
hop soi cDNA thr nhat nhd enzyme phién ma nguoc
M-MLV-Reverse Transcriptase (Enzynomic, Korea).
Pé khuéch dai mRNA ciia gen Rho va Ran, phan tmg
PCR cho san pham tuong tng 1an lugt khoang 180 bp
va 270 bp da dugc thuc hién & 95°C - 10 phut va 30
chu ky vai (94°C - 30 phut; 52°C - 30 phut; 72°C -
30 phit), tiép theo véi 72°C - 5 phut. Cap modi dic
hiéu gen Rho (dua trén trinh tu da dugc cong bd &
ngan hang gen AY622688.1) la: Fw: 5°- GAA AAT
ATT CCA GAA AAA TGG ACG-3’; Rv: 5°- TTT
ATC TTC TCA GCC ATG TTA CGA-3’. Cip mdi
dac hiéu gen Ran (dua trén trinh ty JN596104.1) la:
Fw: 5°- ACATGGGGCTCGAAGCCTTGAC-3’; Rv:
5’ TCCTTCACATCAACCTTGTT-3’. Bé khuéch
dai gen quéan gia B-actin, phan tmg PCR cho san pham
khoang 500 bp dugc thuc hién & 94°C - 5 phut va 27
chu ky vai (94°C - 30 phit; 64°C - 30 phut; 72°C - 45
phat), tiép theo v&i 72°C - 5 phut. Cip mdi ding cho
B-actin [21] 1a: Fw: 5°- GAC TCG TAC GTC GGC
GAC GAG G-3’vaRv:5’-AGCAGC GGT CAT CTC
CTG CTC-3’. San phdm PCR dugc phat hién bang
dién di trén gel agarose 1,5%, dugc nhudm voi dich
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chtra ethidium bromide va dem soi dudi anh sang UV
cta hé thong soi gel (Biorad, M¥).

Két qua

Anh hwong bdo hy ciia ché phim PY79-CotB-
VP28 lén kha nang chong lai WSSV ¢ tom thé chdn
trang

Sau 14 ngay thir thach voi WSSV cho thay, nhom
tom an bao tir mang CotB-VP28 co ty 1& chét thap
(23%), chi cao hon ty 1& chét ty nhién & nhom (DC-)
1a nhém khong dn ché pham va ciing khong bi cam
nhiém WSSV (7,4%) 1a 15,6%; trong khi nhém #n bao
tir thé dai 1a PY79 va nhom (PC+), 1a nhém khong an
ché phdm nhung bi nhiém WSSV thi ty 18 tom chét
sau 14 ngay tang rat cao, twong mg lan lugt 1a 100%
va 99,2% (hinh 1). Nhu vy, ty 1& bao ho clia mau tom
thé chén tring dugc dn ché phim bao tir mang khang
nguyén VP28 thu dugc 1a 75%.

Duya trén két qua bao hd nay, chung téi cho rang,
ché phim mang khang nguyén VP28 da thuc su hd
tro hé mién dich cua tom, gitp tom chéng lai sy xam
nhap gy chét cia WSSV. Piéu nay 1a co sé cho viée
sir dung cdc mau tom thé chan trang cua thi nghiém dé
danh gi4 biéu hién cic gen lién quan téi qua trinh thyc
bao chdng lai tac nhan gy bénh & tom.
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Hinh 1: kha nang bdo ho chong lai WSSV & tom thé chan tring. Ty 1é chét
duoc danh gta vaio thoi diém ngay thir 14 sau cam nhiém tém véi WSSV,
Két qua dwa ra dra trén s6 liéu ciia 3 lan thir nghiém dc lap

Mure do phién ma gen Rho va Ran

Vé&i myc dich tim ra ddu 4n phan tir cho viéc danh
gia hiéu qua dap mg mién dich cta tdm thé chan tring
sau khi dugc an thirc an tron bao t Bacillus PY79
CotB-VP28, chung t6i sit dung ky thuat RT-PCR dé
nhan ban dac hi€u gen lién quan tdi co ché thuc bao
6 tom. Trong pham vi nghién ctru nay, chiung t6i chon
gen Rho va Ran dugce cho la c6 lién quan téi qua trinh
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thuc bao bao vé co thé tom trudc cac tac nhan gay
bénh [23].
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Hinh 2: mirc do biéu hién mRNA gen Rho va Ran
A) Mikc do biéu hién mRNA cuia gen Rho va Ran sau khiy tom dioc an chép}gcfm
PY79-CotB-VP28. Tom dugc an thire an tron che pham lién tuc trong suot
qua trinh thir nghtem 1-2 con t6m tai cdc thoi diém ngay thit 0, 7, 14
trieée khi nhiém véi WSSV va sau khi nhtem WSSV 14 ngay ltep theo
(ngay thir 28) duoc ldy va tich lay RNA tong s6 diing cho phan img RT-PCR
voi cap moi dac hiéu gen Rho va Ran. -actin dwoc ding nhu gen nji chuén
& moi logi mau. (B) Ty Ié twong tmg mirc do biéu hién mRNA ciia cdc gen
Rho va Ran so sanh tai cac thoi diém thi nghi¢m dwoc xir Iy bang phan mém
Image J
Sén pham phan tmg RT-PCR véi cdp moi déc hiéu
gen Rho va Ran (nhu da mo ta & phan phuong phap)
dugc kiém tra trén gel agarose chi ra san pham la bang
duy nhat c6 kich thudce 1an lwot khoang 180 va 270 bp,
dang nhu kich thudc dy doan. Két qua cho thay, co6 sy
tang dan mirc do bicu hién gen Rho theo thoi gian tom
dugc an thire an c6 chira bao tir PY79-CotB-VP28; tuy
nhién, chiing t6i quan sat khong thay c6 su thay doi rd
rét vé muc dg biéu hién mRNA gen Ran (hinh 2). Sau
7 ngay, ham luong mRNA gen Rho da bat dau tang va
tang rod rét tor ngay thu 14 tro di, tang khoang trén 2,7
lan so v&i mau tom ngay O chua an ché pham (hinh
2). Sau khi tom bi cam nhiém vai WSSV 14 ngay (tuc
ngay thir 28 cua thi nghiém), muc d¢ biéu hién gen
Rho cao hon & mau ngay 0 va ngay 7 lan lugt gan 3 va
1 14n (hinh 2B).

Két qua budc dau nay cho thay, tom thé chan trang
co ‘khé nang chéng lai duge WSSV khi duoc an ché
phim chita VP28, dong thoi, nhimg t6m thi nghiém
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ndy c6 mirc biéu hién mRNA gen Rho ting 1én so véi
nhom khong dugce an ché pham, chimg t6 kha ning
thuc bao tiéu diét vi khuan gdy bénh & tom da dién ra
manh mé.

Kha niang chong lai WSSV ¢ tom thé chan trang
do ché pham bao tir PY79-CotB-VP28 di duoc cong
b lan dau trong cong trinh ciia Nguyen A.T va cong
su, 2014 [17] v6i kha ning bao ho dat xap xi 50%.
Kha nang bao ho cua tom chéng lai WSSV c¢6 duoc
do tom dugc an thirc an chira bao tir CotB-VP28 ¢ mat
d6 10° CFU/g thuc an, thu dugc trong nghién ctru néy
tuong ung la 75% (h1nh 1) cing pht hop véi rat nhiéu
cong trinh cong bd trude d6 vé tac dung bao ho tom,
ca chong lai WSSV [18, 19]. Gia tri bao hd nay cao
hon so véi mirc hiéu qua quy uée khi kiém dinh hiéu
qua vaccine dung cho thuy san cia Uy ban chau Au
(Relative percent protection score (RPP) > 60%).

Gen Rho va Ran di dugc chimg minh 1a ¢ biéu
hién tang 1én ¢ tom khi bi nhiém véi WSSV [23]. Khi
bi nhiém WSSV, hang rao mién dich ty nhién véi sy
hoat dong manh mé cua cac enzyme tham gia vao qua
trinh thuc bao. Tac dung ctia ché pham dugc ghi nhan
thong qua viéc tang kha nang thyc bao ¢ tom. Chung
t6i cho rang, tom c6 kha ning ting stic bao vé chong
lai sy xAm nhidm ciia WSSV béng cach ting kha ning
thuc bao nho ché pham khi c6 su tham gia cua Rho va
Ran. Tuy nhién, két qua cho thay, chi c6 muc d¢ bicu
hién mRNA ctia gen Rho c6 su ting tuyén tinh voi thoi
gian tom dugc dn ché pham mang khang nguyén VP28
cua WSSV (hinh 2). Hon nita, & ngay thir 28 cua thi
nghiém (t6m da bi nhiém véi WSSV 14 ngay), mirc
d6 biéu hién mRNA gen Rho van ¢ mirc cao (khoang
gan 3 1an) so voi thoi diém chua dwgc an ché phdm
mang khang nguyén VP28. Diéu nay c6 thé giai thich
rang, tom van duy tri kha ning thyc bao manh mé
ngay ca khi co mat WSSV, chimg t6 hang rao mién
dich ciia tom da duoc cai thién boi ché pham mang
khang nguyén VP28. Trong khi d6, nhém tdm &n thirc
an chura bao tir chung dai PY79 sau khi thtr thach voi
virus da bi nhiém bénh va chét gan hét. Khong nhu du
doan, chung t6i khong quan st thdy co sy khac biét
muc biéu hién mRNA gen Ran tai cac thoi diém tém
da dugc an ché pham mang khang nguyén VP28 so véi
thoi diém chua duoc an ché pham, cho thdy gen Ran
c6 thé khong phai d6i tugng chinh chiu tac dong trong
qua trinh chong lai mam bénh ¢ tom thé. Hién tai thi
nghiém cua ching t6i méi thiét ké trén tom thé chan
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trang, dé di dén két ludn cudi cung vé muc bicu hién
gen Ran khi tém duoc an ché pham mang VP28, chung
t6i can kiém tra dap ung cua gen nay trong cung didu
kién thi nghiém trén mét s6 loai tom khéc nira, chang
han nhu tom su.

Két luan

Chung t6i da xac dinh dugc gen Rho (1a mot trong
cac gen lién quan dén co ché thuc bao & tom) co thé
dugc dung 1am chi thi chuan (marker) cho viéc danh
gia tac dung cua ché pham probiotic mang khang
nguyén VP28 gitp ting cudong mién dich & tom chdng
lai WSSN bang k¥ thuat RT-PCR. Két qua nghién ctru
nay ciing khang dinh tic dung bao ho cia ché pham
mang VP28 ctia nhom nghién ctu dé tai KC04.09-
11/15 vé kha nang chéng lai WSSV.

Tir két qua nghién ctru bude dau nay, ching téi cho
rang, phuong phap RT-PCR nhan ban dic hiéu gen
Rho dugc dung & ddy c6 thé st dung dé danh gia tac
dong cua cac ché phém 1én hé mién dich cua tdbm mot
cach hiéu qua. Diéu nay cling mo ra tiém nang khai
thac mirc do biéu hién cac gen lién quan t6i kha ning
thyc bao ¢ tom trong viéc danh gid taic dong clia cac
ché pham probiotics hd trg mién dich cho tdm nuéi néi
chung tai Viét Nam.

Loi cam on

Tap thé tac gid trdn trong cam on sy hé tro cua
Truong Dai hoc Khoa hoc Ty nhién thong qua dé tai
md so TN.15.29.
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