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ABSTRACT

Similar to other invertebrates, shrimp lectin repertoires are ample and
complex. Until now, seven lectin families have been identified in shrimp.
Considering their abundance and diversity, C-type lectin (CTL) occupies
important positions in the shrimp immune system. It plays important roles in
innate immune responses as pattern recognition receptors, opsonins, and
involved in cell signaling. Recently, a CTL from white leg shrimp Litopenaeus
vannamei was identified able to agglutinate Vibrio parahaemolyticus, which
is the causative agent of acute hepatopacreatic necrosis disease (AHPND) in
shrimp. The application of genetic engineering and recombinant protein for
enhancing CTL expression when using as supplemented probiotics in feed is
an approach that helps prevent bacteria in general and V. parahaemolyticus
in particular. This review proposes a specific approach from genes to
recombinant proteins and discuss the potential appications of C-type lectin
from white leg shrimp L. vannamei in prevention of AHPND-causing V.
parahaemolyticus in farmed shrimp.

TOM TAT

Twong tw nhir & cde dong vdt khéng xwong séng khdc, lectin ciia tom rat phong
phii va phikc tap. Cho dén nay, bay logi lectin tir tom da dwoc xdc dinh. Khi
danh gid sy da dang va phong phii cua chiing, C-type lectin (CTL) chiém vi tri
quan trong trong hé thong mién dich cia tém. Chung dong vai iro quan trong
trong cdc dap vmg mién dich bam sinh nhu la cdc thy thé nhdn dién kiéu mau,
opsonin héa va tham gia vao truyén tin hiéu té bao. Gan ddy, mét CTL tir tom
thé chan trang Litopenaeus vannamei duwoc xdc dinh c¢é kha nang gdy ngung
két vi khudn Gram dm Vibrio parahaemolyticus, tdc nhdn gdy bénh hoai tir
gan tuy cdp trén tém. Viéc img dung ky thudt gene va protein tdi 1 hop c6 thé
gitip tang cuong biéu hién CTL nay dé sit dung nhuw la loi khudn bé sung vao
thire an dang la mét cach tiép cdn gitip t6m phong bénh cho vi khuan noi chung
va V. parahaemolyticus néi riéng. Bdo cdo nay dé xudt cdch tiép cdn méi tir
protein tdi t6 hop va phan tich tiém nang sir dung CTL tir tom thé chan tring
L. vannamei trong hé tro diéu tri bénh hogi tir gan tuy cd'p do vi khuan V.
parahaemolyticus trén tom nudi.

Trich dan: Nguyen Thi Phuong Thao va Tran Van Hiéu, 2020. Tiém nang tmg dung C- -type lectin tur tom the
chan tring Litopenaeus vannamei trong h trg diéu tri bénh hoai tir gan tuy cap do vi khuan Vibrio
parahaemolyticus trén tom nudi. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(3B): 121-133.
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1 GIOI THIEU

Tir 1au, & Viét Nam, khang sinh da dugc sir dung
phd bién trong phong va diéu tri cac bénh trén tom.
Tuy nhién, cic nudc thugc Lién minh Chau Au da
ban hanh 1énh cdm sir dung d6i véi mot s loai
khang sinh tir 2022 (Ryan, 2018); va moi day Viét
Nam da cam két hudng dén viéc loai bo khang sinh
khoi thuyc pham chian nudi tr niam 2018
(BNN&PTNN, 2017). Vi vay, viéc phat trién mot
giai phap phong ngira vi khuan Vibrio
parahaemolyticus, tic nhan chinh gay bénh hoai tir
gan tuy cap (AHPND, acute hepatopancreatic
necrosis disease), khong sur dung khang sinh 1a mét
yéu cau cap thiét.

Toém 1a sinh vat thudc 16p dong vat khong xuong
sbng, chua c6 h¢ mién dich hoan chinh nhu 16p dong
vat hitu nhil. Cu thé, tom khong c6 hé mién dich
thich ing ma chi c¢6 hé mlen dich bam sinh nén
khong tao dap tng nhé mién dich duoc hay néi cach
khac khong thé tao vaccine cho tom. Giai phap hd
tro hé mi&n dich bam sinh véi cac chat kich thich
mién dich gitp tang cuong dap tng bt gitr va loai
bo vi sinh vat gay bénh, ké ca vi khuan V.
parahaemolyticus gdy AHPND. C4c nghién citu gan
day trén hé mién dich cua tom cho thay ho protein
C-type lectin (CTL) déng vai tro quan trong trong
co ché phong vé cua tom véi tac nhan xam nhidm.
CTL hoat hoa cac co ché chdng lai vi sinh vat nhu
hoat hoa enzyme phenoloxidase, ting cuong qua
trinh thyc bao, ting hoat tinh khang khuan/khang
virus, opsonin hoa va c6 thé dong vai tro trong viéc
tai tao mo ton thwong (Cerenius et al., 2010). CTL
tai to hop da dwoc chimg minh c6 vai trd trong viéc
tang cuong qua trinh thuc bao, ting hoat tinh khang
khuan/khang virus va opsonin hoa in vitro.

Lectin la protein/glycoprotein c¢6 kha nang lién
két thuan nghich bang céc lién két khong cong hoa
tri voi carbohydrate ma khong 1am thay ddi cdu tric
cua chung. Lectin c6 thé gin két véi nhitng té bao
¢6 glycoprotein hodc glycolipid bé mat vi sinh vat
(Lis and Sharon, 1998). Chinh vi vay, lectin dugc
coi 1a ing cir vién quan trong cho vai tro 14 thy thé
nhan dang kiéu mau (pattern recognition receptor,
PRR) trong mién dich bdm sinh cua dong vat va
dong vai trd quan trong trong nhan dién va giai
phéng céc vi sinh vét xdm nhap, hodc nhu thy thé bé
mat té bao hodc nhu protein hoa tan tdn tai trong
dich tuan hoan (circulating fluids) (Christophides et
al., 2002; Yu et al., 2004). Su hién dién cuaa hai hay
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nhiéu vi tri gén két di véi mdi phan tir lectin cho
phép n6 gan két nhiéu loai t& bao khic nhau
(Geijtenbeek and Gringhuis, 2009). Ho protein
lectin & tom rat phong phu va da dang véi it nhat 8
loai khac nhau dugc tim thiy 1a CTL, L-type lectin,
M-type lectin, P-type lectin, galectin va calnexin
dira vao cdu tric va tinh dic hiéu véi cac loai duong
khac nhau ctia ving nhan dién carbohydrate
(carbohydrate recognition domain, CRD). Trong s6
céc loai, CTL la da dang nhit va duoc nghién cuu
k¥ ludng nhét (Zhang et al., 2009c).

CTL 14 ho lectin ddc trung bai viéc chira it nhat
mot ving CRD (Geijtenbeek and Gringhuis, 2009).
Tén ciia nhom lectin nay xudt phat tir viéc CTL gan
dic hiéu vé6i carbohydrate trén bé mat tac nhan giy
bénh thong qua CRD can c6 su hién dién cua ion
Ca?*. CRD la vang nhan dién carbohydrate cua
CTL, ¢6 ciu tric gom 110 dén 130 gbc amino acid
(Ofek, 2000). CRD c6 mét vung gép cudn dac va
duoc gitr 6n dinh boi hai cau nbi disulfide, ngoai ra
con ¢ 4 ving gin véi Ca?* tham gia vao viéc giir
virng lién két giita carbohydrate va phan tir lién quan
dén mam bénh (PAMP) (Vasta, 1999). Mot s6 CTL
duoc phat hién ¢ dong vat khong xuong séng nhu
con trang, tuyén tring, gidp xac,... ¢6 chirc ning
loai bo tac nhan x4m nhidm bang cach ngung két
hozc giét vi sinh vat, ting hién tugng melamine hoa,
kich thich cac té bao mau dong goi tac nhan xam
nhiém hoic thuc ddy viéc truyén tin hiéu dé tao ra
dap tmg mién dich (Wang, 2014). Cac thu thé nay
¢6 thé dugc kich hoat biéu hién khi c6 sy xam nhiém
cla tac nhan hodc mot sb chit kich thich (Ofek,
2000). CTL tir tdm hién nhién s& hiru cac vu dlem
trén, tuong tu nhu cac dong vat khong xwong séng
con lai. Ching déng vai tro quan trong trong cac dap
{rng mi&n dich bim sinh nhu 14 c4c thy thé nhan dién
kiéu mau, opsonin hoa va tham gia vao truyén tin
hiéu té bao. Géan day, cac nghién ciru tng dung CTL
tir tom trong hd tro tro diéu tri bénh trén thé gioi da
thu duoc nhiéu két qua kha quan, dién hinh 1a nhiéu
CTL tir tom thé chan trang Litopenaeus vannamei
c¢6 kha ning gay ngung két vi khuan Gram am V.
parahaemolyticus, tac nhan gdy AHPND trén tom.
Trong khi d6, cic nghién ctru twong tu cling nhu cac
danh gia so bo vé thuan loi ciing nhu khé khin cua
viéc ung dung CTL tir tom trong hd tro diéu tri diéu
tri AHPND ¢ Viét Nam van chua duoc ghi nhan dén
thoi diém hién tai. Vi vay, muc tiéu cua bai viét s&
tap trung phén tich cac tiém ning va giai phap cua
viéc tng dung CTL tir tom thé chan tring L.
vannamei trong hd trg diéu tri AHPND do vi khuan
V. parahaemolyticus trén tdm nuoi.
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2 NOI DUNG

2.1 Tinh hinh dich bénh AHPND va tac
nhin giy bénh

2.1.1 Tinh hinh dich bénh AHPND trén thé
gioi

Nudi trong thuy sdn 1a nganh kinh té quan trong
dong gop dang ké trong thi phan xuat khau caa nhiéu
nude trén thé giGi. Trong s6 cac dbi twong nudi, tom
dem lai loi ich kinh té nhiéu nhét. Theo cong bd cia
T6 chic Luong thuc va Nong nghiép Lién Hiép
Qudc, san lugng tom toan thé gisi trong hai thap ky
qua tang hon 4 1an tir 1 triéu (1998) 1én 4,2 triéu tin
(2017). Vi hiéu qua kinh té va xa hoi to 16n nhu vay
nén nudi tém thuc sy tré thanh nghé san xuat thu hut
nhiéu nha déu tu.

Sy phat trién bung nd nghé nudi tom ngoai mat
loi con c6 mat trai khi c6 rat nhiéu thay doi va khé
khan sudt hai thap ky qua. Uéc tinh tong thiét hai
trung binh hang nam do dich bénh & tom gay ra trén
thé gisi khoang 2 ty USD (Shinn et al., 2018). Theo
thong ké, dén nay c6 khoang 20 loai virus, 4 loai vi
khuan, 3 loai ndm va mét sé dong vat nguyén sinh
gdy bénh trén tdom (Muhammad et al., 2013). Gan
day, AHPND gy thiét hai nang né cho nghé nuéi
t6m. Bénh dugc ghi nhan dau tién nam 2009 & Trung
Quéc, & Viét Nam nam 2010 sau dé lan sang nhiéu
nuée trén thé gisi. Chi trong hai nim bung phat
(2011-2013), san luong tom thé giéi giam khoang
15% tuong duong thiét hai 3 ti 46 la. Chi riéng &
Mexico va Bic ban cau, AHPND giy thiét hai
khoang 118 triéu USD (Schryver et al., 2014). Nam
2011 va 2012, Viét Nam mét khoang 7,2 triéu USD
do dich bénh nay (Tran et al., 2013).

2.1.2  Tinh hinh dich bénh AHPND ¢ Viét Nam

'V6i hon 700.000 ha dat ngap man, Viét Nam 1a
qudc gia co nhidu tiém ning phat trlen nghé nubi
tom nudc lo va hién 1a mét trong 5 qudc gia dung
dau v& xuat khau tom cua thé gidi. Trong do, Bong
bang song Cuu Long (PBSCL) duoc danh gia c6
tiém ning 16n nhét nude, da va dang phat trién
nhanh trong nhitng nim gan day. Theo thong ké ciia
Téng cuc Thay san (2018), chi riéng nim 2018 kim
ngach xuit khau tom dat 3,58 ty USD, trong dé tom
thé chan tring dat 2,48 ty USD vdi san luong 492,3
nghin tin. Tuy nhién, ciing v6i mirc d6 thim canh
héa ngay cang cao va sy gia ting vé dién tich, tinh
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hinh dich bénh dién ra ngay cang nhiéu trén dién
rong va kho kiém soat, de doa nghiém trong dén
ning suat va sy phat trién bén viing ciia nghé nuodi
tom (Walker and Mohan, 2009; Flegel, 2012).

Tai DBSCL, ndm 2015 AHPND trén tom thé
chan trang gay thiét hai 8,9 trigu dola va trén tom sa
la 1,8 triéu dola (HSi nghi Nudi trong thay san Chau
Au, 2016). Theo bao cao cua Tong cuc Thiy san,
két qua diéu tra 5 thang dau nam 2017, dién tich tom
trén ca nudc bi bénh AHPND la 1.557 ha. trong d6
c4c tinh thudec DPBSCL chiu thiét hai nang nhét ding
déau 1a Bac Liéu (chiém hon 25,7% tong dién tich
tom bénh), tiép do 1a cac Soc Tring, Kién Giang,
Tra Vinh... Tinh hinh dich bénh néu trén cho thiy dé
phat trién bén virng nghé nuéi tom doi hoi phai két
hop rat nhiéu yéu to quan trong. Cac yéu té do bao
gom nghién ctru hoan thién quy trinh san Xuét giéng,
van d¢ vé dinh dudng va méi truong; dong thoi
khong kém phan quan trong d6 1a nghién ctru tim ra
bién phap phong tri bénh hiéu qua.

2.1.3 Tdc nhdn Vibrio parahaemolyticus gay
AHPND

Tac nhan dau tién gdy AHPND trén tom dugc
xéac dinh 1a vi khuan V. parahaemolyticus (Tran et
al., 2013). Mot s6 chung V. parahaemolyticus mang
plasmid khoang 69-70 kb chua gene PirA va PirB
ma hoa cho hai doc t ToxA (16 kDa), ToxB (50
kDa) xam nhiém vao duong tiéu héa cua tom
(Wangman et al., 2017). Boc t6 tin cong va pha huy
cac t& bao chtrc ning cua gan tuy, lam cho té bao
bong tréc mat chirc nang tao diéu kién cho sw nhidém
trung thir cap dan dén t6m chét som.

V. parahaemolyticus c6 kha nang chiu dung
nhiéu ngudng khac nhau cua d6 man, pH va nhiét
d6 ciing nhu ¢6 thé d& dang bam vao tao bién va
dugc mang di khip noi theo dong chay. Mat khac,
vi khuan nay con c6 kha ning ky sinh trén cac loai
gidp xac va dong vat thuy sinh khac nén s¢ gy thiét
hai & nhiéu 1an tha nudi tiép theo. Vi Ia loai phé bién
nén V. parahaemolyticus phan bb & hau hét cac cira
bién va trong cac hé sinh thai nuéc ngot. Do chung
V. parahaemolyticus gdy ra AHPND phan b rong
rdi & cac modi truong va diéu kién séng khac nhau
nén c6 thé dé dang giai thich vi sao AHPND dé lay
lan, bung phat va v cung khoé khan trong viéc ngan
chan hozc kiém soat dich bénh nguy hiém nay.
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Hinh 2: Plasmid mang gene gay bénh AHPND (Lee et al., 2015)

V. parahaemolyticus gdy bénh AHPND khi cu
tri trong da day va rudt tom. Chang tap hop va hinh
thanh mang sinh hoc (biofilms) khi bam vao lop
kitin trén bé mat da day gidng nhu cach hinh thanh
I6p mun ba hitu co trén bé bé mat day ao. Mang sinh
hoc nay ngan chan sy tin cong cta khang sinh va
céc vi sinh vat khac muédn canh tranh chd bam véi
chung trén bé mit da day. Cu thé, I6p mang nay hinh
thanh bang cach vi khuan tiét chat keo (exopolymer)
clia chung gitp ching bam trén bé mat da day dé roi
sau d6 chiing bat dau nhan 1én va 16p mang bao nay
ngdy cang hoan thién. Mang sinh hoc
exopolysaccharide nay cé tic dung bao vé ching
chéng lai khang sinh, chat sat tring, cic hoat chat
chiét xuét tir thao duoc va cac phuong phéap didu tri
khac... trong khi van cho phép vi khuan hoat dong
trao d6i chat binh thuong (Mshana et al., 2013;
Hong and Jang, 2016).

Do tinh chit phirc tap cua V. parahaemolyticus
nén viéc khdng ché AHPND cang tré nén kho khan
hon. Diéu nay giai thich vi sao khang sinh hau nhu
khong ngan chin dugc sy 1ay nhiém caa AHPND vi
néu khang sinh khong c6 kha ning tiép xuc vai tac
nhan gdy bénh & muc du dé anh huong thi khang
sinh hoan toan khong hiéu qua. Pay 1a mét vi du
dién hinh vé& viéc sir dung khang sinh khong mang
lai hiéu qua mic du van cé nhitng truong hop ding
khang sinh dé didu tri bénh tom. Tom lai, V.
parahaemolyticus c6 kha ning 4n minh trong 16p
mang bao sinh hoc va bao vé chung khoi nhitng chat
ma vé co ban c6 thé giét chét chung dat ra mot thach
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thirc 16n cho cac nha nghién ctu trong viée phat
trién cac phuong phap khong ché bénh AHPND.
2.2 Phén loai, vi tri biéu hién va co ché
phén tir cia C-type lectin tom
2.2.1 Phan loagi

CTL t6m hién c6 thé dugc chia thanh ba nhom
nho dra trén thanh phan va t6 chirc cuia domain, gom
c6: nhém chi choa mot CTLD (C-type lectin
domain), nhom chira hai CTLD, va nhém gém mot
CTLD va mot domain khac (Wang et al., 2013).
Trong d6, nhém chi chiramot CTLD 1a phé bién hon
ca so v6i mot sb it CTL tom chwra hai CTLD.

2.2.2 Vi tri biéu hién

Tuong (tng voi gan & dong vat ¢ v, gan tuy 1a
co quan dong vai trd quan trong trong hé thdng mién
dich ctia tom. Do d6, md nay dwong nhién 1a ngudn
cung cép chinh nhiéu loai CTL (Gross et al., 2001).
Hau hét cac CTL tom chi biéu hién trong gan tuy,
nhu PmLec (Luo et al., 2006), PmAV (Luo et al.,
2007), PmLT (Ma et al., 2008), LvLT (Ma et al.,
2007), Fc-Lec2 (Zhang et al., 2009b), Fc-Lec3
(Wang et al., 2009a), Fc-Lec4 (Wang et al., 2009b).
Mic di mot s6 CTL khac, chang han nhu FcLecl,
LvCTLI ciing ton tai trong da day va rudt nhung
mtec d6 biéu hién cua cac gene nay trong gan tuy cao
hon nhiéu 1an so véi trong cac md khac (Sun et al.,
2008b; Zhang et al., 2009a; Zhao et al., 2009).
Hemocyte tom tham gia vao dap tng mién dich cha
yéu qua thuc bao va dong goi, nhung chiing ciing rat
quan trong trong qué trinh tao thu thé nhan biét mién
dich (Cheng et al., 2005; Lin et al., 2008). Do d9,
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mot s6 CTL chii yéu chi biéu hién trong hemocyte
tiéu biéu nhu LvCTL3 (Li et al., 2014), LvLdIrCTL
(Liang et al., 2019) trong khi san pham phién ma ciia
Fclectin chi co thé dugc phat hién trong cac té bao
hemocyte ma khong tim thiy trong gan tuy, rugt va
céc co quan bach huyét (Liu et al., 2007). Ngoai té
bao gan va té bao mau, da day ciing 1a md cha chét
dé Iuu trit cac san pham phién mi cia CTL tom, tiu
biéu & LvCL1, FcLecl du duoc biéu hién & mic do
thip. Mot sé truong hop ngoai 18, dién hinh nhu
LvLec dwoc phat hién ¢6 biéu hién trong ndo & mirc
d6 cao hon nhidu so véi t& bao gan va t& bao
hemocyte; nguyén nhan c6 thé 1a do LvLec tham gia
vao sy phat trién cua hé théng than kinh tom va dong
vai tro duy tri can bang ngi méi ndo (Zhang et al.,
2009c).
2.2.3 Co ché phan tir ciia CTL trong ddp img

mién dich ¢ t6m

Gidng nhu cac dong vat khong xuwong séng khac,
tom phu thudc vao hé théng mién dich khong dic
hiéu dé bao vé trudc nhitng mam bénh truyén nhidm
khac nhau. Do d6 c6 han ché so véi dong vat co
xuong sdng 1a khong tao ra duoc khang thé dap ing
lai khang nguyén la xdm nhap. Hé théng mién dich
bam sinh nay bao gdm hai co ché 1a mién dich té bao
va mién dich thé dich. Trong d6, mién dich té bao 1a
cac hoat dong dwoc thyc hién boi té bao mau: thuc
bao, thé bao bao boc mam bénh, thé hach tao khdi u
bao vay vt thé la xdm nhap va sau d6 pha hay thong
qua hé thong hoat hoa prophenoloxidase. Pap tng
mién dich dich thé rit nhanh va hiéu qua bao gém
cac yéu t6 nhan biét, chang han nhu cac co ché tac
dong bao gom doéng mau, san xuét peptide khang
khuan (Tassanakajon et al., 2018). Cac phan ung
mién dich té bao bao gdm nhan biét mam bénh, tiéu
diét va thai loai bang thuc bao, bat dong bang bay
ngoai bao hodc dong goi cac vi sinh vat 16n hon
(Jiravanichpaisal et al., 2006; Ng et al., 2015).

Phan tng mién dich bim sinh dwoc kich hoat bai
cac PRR nhu Toll-like receptor va cac lectin. Hon
10 loai PRR khéac nhau dugc tim thiy trong tom
(Wang et al., 2013). Trong s6 cac PRR nay, cac
CTL rat quan trong trong viéc nhan biét cac gbc
carbohydrate duoc hién thi trén bé mat vi khuéan
(PAMPS). CTL 1a mot ho protein da dang vé cau
trac dic trung boi su nhan biét phéi tir phy thuge
calcium thong qua C-type carbohydrate recognition
domain (CRD). Bang cach nhan ra glycans cua vi
sinh vat, CRD chju trach nhiém vé vai tro cia CTL
1a thy thé nhan dang kiéu mau (PRR) trong dap g
mién dich bam sinh. Tuy nhién, vai tro ciia CTL
trong dap tng mién dich cua tom déi véi vi khuan
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van chua duoc hiéu 15 (Sun et al., 2008b; Wang et
al., 2013). Cac CRD tom c6 thé nhan ra glycans caa
virus hogc vi khuan, va do d6 lam bat dong cac vi
sinh vét xam nhap. CTL ciing c6 thé tao ra cic phan
g mién dich nham muc dich tiéu diét loai bo tac
nhan xam nhap. Ddi véi mot s6 CTL tém, cac chirc
ning mién dich bam sinh cua ching nhu
phagocytosis, kich hoat phenoloxidase da dugc mé
ta (Wang et al., 2013; Wang et al., 2014), mac du
cac co ché phan tir van chua rd rang. Gan day, mot
CTL (MjHeCL) ngoai viéc nhan ra glycans cua vi
sinh vat thong qua CRD con s& cac dac tinh nhu ¢
ché su ting sinh ciia hemolymph microbiota bang
cach duy tri biéu hién cia peptide khang khuan
(Wang et al., 2014). Tuy nhién, co ché cua su biéu
hién AMP nay ¢ tom bang CTL van chua rd rang.

Budc ngoic trong kham pha & cap do phan tir vé
co ché tac dong cua CTL khi MjCC-CL, mét CTL
méi, duoc chimg minh c6 thé diéu hoa biéu hién cua
AMP duya trén tin hiéu ctia co ché JAK/STAT (janus
kinase/signal  transducer and activator of
transcription) dan dén kich hoat viéc sao chép nim
loai AMP (Sun etal., 2017). Co ché JAK/STAT pho
bién cho ca dong vat khong xuong song va dong vat
c6 xuong song cd kha nang klem soat nhiéu quéa
trinh sinh hoc bao gom phat trién, ting trudng va
sbng sot, can bang ndi mé va dap ang mién dich cua
té bao (Agaisse et al., 2004; Stark et al., 2012). Kich
hoat co ché JAK/STAT va diéu hoa biéu hign AMP
& tom dién ra khi CTLD cia MjCC-CL nhan ra cac
vi khuan. Khi d6, CCD (coiled-coil domain) cua
MjCC-CL s& tuong tac véi ILR domain cua Dome
receptor. Yéu t5 phién ma STAT duoc phosphoryl
hoa va di chuyen vao nhan, két qua s& cam ung su
biéu hién cia AMP. Kich hoat co ché JAK/STAT
chiu trach nhiém cho viéc loai b6 mam bénh vi
khuan xam nhap bang cach diéu hoa biéu hién cua
AMP.

Co ché JAK/STAT dong vai tro 1am trung gian
cho tac dong cua luong Ién cac cytokine va yéu td
tang truong. N6 dugc kich hoat sau khi cé sy hinh
thanh lién két cua mot cytokine hoic yéu t6 ting
truong véi thu thé twong tng cia nd. Cho dén nay,
hon 50 cytokine va cac yéu té ting trudng da duoc
chimg minh 1 sir dung co ché nay dé didu chinh sy
phat trién cua té bao, biét hoa, van dong va phan iing
mién dich. Co ché JAK/STAT c6 mat khip noi &
dong vat c6 xuong séng nhung ciing nhu & mot sé
dong vat khong xwong séng, bao gom ca tom. Cac
thanh phan c6t 18i ctia co ché JAK/STAT trong tom
dam nhan chtc nang quan trong trong kha nang
mién dich khang khuan. Cac mam bénh vi khuan
truc tiép kich hoat co ché JAK/STAT thong qua
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CTL ¢6 chira mét coiled-coil domain va mot CTL
domain (MjCC-CL) trong tom. Hoat dong nhu mot
phdi tir cia cytokine, MjCC-CL lién két voi cac
polysaccharide tir vi khuan va domain ILR cia
Domeless, tao ra su phosphoryl hoéa STAT va
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chuyén vi tri vao nhan, dé tir d6 biéu hién mot sé
peptide khang khudn (antimicrobial peptides,
AMPs). MjCC-CL, vira 1a thy thé nhan dang kiéu
mau cua vi khuén, vira 1a phéi ttr cia Dome dé 1am
trung gian kich hoat co ché JAK/STAT.

© -
--o
5y cc-cL
Dome

AMP

Hinh 2: MjCC-CL hoat héa truc tiép co ché truyén tin hi¢u JAK/STAT dé diéu hoa s biéu hién caa
AMP (Sun et al., 2017)

2.3 Cac bién phap gitip niang cao mién dich
trén tom

Vi tom thudc nhom giap xac nén khong thé sir
dung vaccine ma chi c6 thé sir dung cac bién phap
ting cuong hiéu qua dap tng mién dich thong qua
cai thién diéu kién moi truong nudi bang ché pham
probiotics va hd trg kich thich mién dich.

2.3.1 Chdt kich thich mién dich

La hop chit hoa hoc lam ting sirc dé khang cua
tom gitip chdng lai cac bénh do virus, vi khuan, ndm
va ky sinh tring; tiéu biéu c6 B-glucan tac dong 1én
hé mién dich cta tdm theo co ché nhu sau:

— Déi véi mién dich dich thé: kich thich san
sinh peptide khang khuan (antimicrobial peptides)
nhu crustin, lectin, lysozyme... tir d6 1am tang kha
nang khang khuén.

Ddi vai mién dich té bao: kich thich melanin hoa
va gia ting thuc bao. Cac bach cau hat san xuat ra
melanin s& bao phu va tiéu diét té bao vi khuan, sau
d6 phong thich ra ngoai 16p vo kitin. Trong qua trinh
thuc bao, chit oxi hoéa manh c6 vai tro tiéu diét vi
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khuan gom cac gbc oxi nguyén tir, géc hydroxyl va
hydrogen peroxide cling dugc sinh ra.

Tuy nhién, chdng chi dinh sir dung trong truong
hop: (1) dang tién hanh hoat dong gy stress cho
tom; (2) mirc do phoi nhidm bénh gia ting da biét
trude; (3) cac giai doan phat trién nhay cam véi tac
nhan gy bénh. Mat khac, néu sir dung & giai doan
bénh dang trdm trong thi chat kich thich mién dich
c6 thé tré thanh tac nhan gy nhidm bénh trén tom,
lam cho bénh tram trong thém. Do do, muc tiéu dat
ra 14 can phai tim bién phap hitu hi¢u hon gitip nang
cao mién dich ¢ tom.

2.3.2 Probiotics

Probiotics 1a lwong l6n vi sinh vat cé lgi phat
trién nham chdng lai sy phat trién cua vi sinh vat gay
hai, gom nhiing vi khuan sinh lactic acid
nhu Lactobacillus, Lactococcus, Carnobacterium,
Pediococcus, Enterococcus va Streptococcus, dugc
chimg minh c6 tic dung dén kha nang mién dich,
khéng bénh va céc chi sb hoat dong khac cua tom.
Probiotics bd sung vao thirc an va xir ly nude dugc
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chtrng minh ¢6 tac dung nang cao mién dich trén tom
nudi. Khi duoc bd sung trong khau phén n, s& gitp
cing ¢6 sb lwong vi khuan c6 loi qua @6 thiét lap co
ché phong ngira mam bénh hiru hiéu bang cach canh
tranh noi ¢ va dinh dudng voi vi khuan gay bénh.
Hon nita, Viéc ting cudng cac vi khuan co loi trong
duong rudt giup cai thién qué trinh tiéu héa ngudn
dinh dudng va ning luong cua tom. Quan trong hon
ca 1a lgi khuan tao ra mot s protein khang khuan
nhu lactoferrin, bacteriocin, ... c6 kha nang chéng
lai mot sb vi khuan Gram am, Gram dwong va virus
gay bénh.

Cung véi d6 a0 nudi tom tich lity lwong 16n chét
hitu co gdy tinh trang thiéu oxi va tao diéu kién
thuan lgi cho sy hinh thanh cac loai khi doc anh
huong dén stc khoe cia tom. Sy gia ting cac chat
doc ciing thay dbi thanh phan vi sinh vt trong moi
truong dat, nudc va day ao, dic biét 1a gia ting mat
do vi sinh vat gay bénh. Probiotics giup bién ddi hé
vi sinh vat trong méi trudng nudi, cai thién chat
lwong méi tredng nudc bing cach phan huy cac chat
hiru co trong nude nhanh hon. Do d6 nang cao kha
nang st dung va gia tri dinh dudng cua thic an tir
d6 nang cao dap wng ctia tom vi mam beénh.

2.3.3  Lactobacillus trong nudi trong thiiy san

Lactobacillus dugc dung rong rai trong thiy san
nhu chung Lb. plantarum, Lb. delbrueckii va Lb.
helveticus duoc st dung nhu ché phim sinh hoc
(Gatesoupe et al., 1991; Carnevali et al., 2004).
Ngoai kiém soat mam bénh, nang cao chét lwong
nu6e ching con kich thich gia ting téc do ting
truong (Gatesoupe et al, 1991). Chung Lb.
acidophilus gitip nang cao téc do tang truong, kich
thich hoat dong cua hé mién dich va tang kha ning
khang bénh do vi khuan Pseudomonas fluorescens
va Streptococcus iniae khi cam nhiém trén ca r6 phi
(Aly et al., 2008). Lb. rhamnosus ATCC 53101 khi
tron vao thirc an trong 51 ngay gitp glam ty 1€ ca
chét khi cam nhiém Vi khuan
Aeromonas salmonicida tir 53% xudng 19% so Vi
dbi  ching (Nikoskelainen et al, 2001).
Lb. rhamnosus gitp ca ro phi chdng lai vi khuan gay
bénh Edwardsiella tarda khi cam nhiém (Pirarat et
al., 2006). Con Lb. fructivorans va Lb. plantarum
phan 18p tir rudt ca trap 1am giau hoa trén luan trung
B. plicatilis va Artemia sau d6 cho c4 trap an gitp
c4 tang kha niang chong choi véi diéu kién stress. Sir
dung Lb. fructivorans va Lb. plantarum giap giam
dang ké ty 1& chét cia ca trap giai doan 4u tring
(Carnevali etal., 2004). Chung Lb. plantarum CLFP
238 tron vao thire an cho c4 hdi cau vong trong 30
ngay ¢ ham luong 10’CFU/g gitip giam ty 1& chét
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dang ké so voi dbi chimg khi gy cam nhiém bang
vi khuan Lactococcus garvieae. Hon hop Lb.
plantarum, Lb. salivarius va Lb. rhamnosus bo sung
vao moi truong nude ginp ting ty 1¢ sdng cua au
tring ¢4 (Aukrust and Blom, 1992). Trong sé cac
chang Lactobacillus, hai chung vi khuan c6 hiéu qua
cao va dugc nghién ciru nhiéu nhat trong nudi trong
thay san 1a Lb. plantarum va Lb. lactis.

2.4 Kha ning gin két dic hiéu ciia CTL tém

Céu truc ctia cac CTL chira mot module duy nhat
bao ton khoang 150 amino acid (carbohydrate
recognition domain, CRD) (Drickamer et al., 1993).
Domain nay chira mot vong kép dic trung duoc 6n
dinh bai hai cau ndi disulfide bao ton cao va bdn vi
tri gén két C; trong do vi tri lién két C lién quan dén
vi tri gan vai carbohydrate (Zelensky et al., 2005).
CRD thudng c6 mot motif chinh, hoac QPD (GIn-
Pro-Asp) hoac EPN (Glu-Pro-Asn), dugc du doan la
gan dzc hiéu véi ligand cua galactose hoic mannose
tuong ung. Gan day nhiéu CTL chita cac CRD
khong chuan, nghia 1a khong gan véi carbohydrate
da duogc xac dinh. Ching dugce coi 1a twong tac voi
nhitng ligand khong phai carbohydrate va nhitng
CRD nay dugc goi l1a C-type lectin like domain
(CTLD) (Zelensky et al., 2005). Piéu nay cho thay
tiém ning rat Ion dé thu nhan nhiéu CTL chuyén biét
v6i nhiéu ligand khac nhau.

2.4.1 Gan két véi monosaccharide

Kha nang gin két ddc hi¢u cua lectin chi yéu
dugc xac dinh bang phuong phéap trc ché ngung két
(agglutinating inhibition assays). Ddi voi nhiéu loai
CTL tom, N-acetylated sugars gy wc ché hiéu qua
nhat. N-Acetylneuraminic acid (NeuAC) cé thé tc
ché hemagglutination (HA), hiéu qua khac nhau tuy
loai CTL ching han nhu LVL (CTL tir L. vannamei)
va FC-L (tir Fenneropenaeus chinensis) & nong do
rat thap (Sun et al., 2008a); dbi véi cac CTL tom
khac 1a twong d6i cao ddi voi cac loai tir F.
merguiensis, Litopenaeus setiferus va Penaeus
monodon (Alpuche et al., 2005; Luo et al., 2005;
Rittidach et al., 2007). So vdi NeuAC, cac N-
acetylated monosaccharides khac nhu GlcNAc,
ManNAc va Gal-Nac c6 kha ning giam tc ché HA.
C6 vé nhu N-acetylation 1a can thiét, hodc it nhat 1a
tao diéu kién thuan loi cho monosaccharide tc ché
HA cua céc loai CTL. FC-L tir F. chinensis nhan
dién Gal-NAc, ManNAc va GlcNAc trong khi nd
khong thé gén két véi cac loai dudong khong acetyl
hoa (Sun et al., 2008a). Hién tuong twong tu da dugc
quan sat thdy & F. merguiensis FmL (Rittidach et al.,
2007). Kha nang trc ché cuia monosaccharide ddi véi
LsL tr L. setiferus ting sau khi N-acetyl hoa
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(Alpuche et al., 2005). Tuy nhién, truong hop nguoc
lai vé&i PmLec tir P. monodon vi né nhén ra galactose
va glucose, nhung khong phai 1a din xuat N-
acetyated cua chung (Luo et al., 2006). Mat khac, vi
tri gan két vai canxi s6 2 trong CTLD cho thay thanh
phan gan két dac hiu voi duong (mannose hoic
galactose) cua protein tuong ung véi motif ma nod
mang. FcLecl, LvLec va LvCTL1 c6 chua motif
EPN thé hién kha ning gin két véi mannose (Sun et
al., 2008b; Zhang et al., 2009b; Zhao et al., 2009),
trong khi CTL chira motif QPD nhu PmLec lai lién
két véi galactose (Luo et al., 2006).

2.4.2 Gan két véi cac PAMP

La cac PRR nén CTL s¢ hitu kha ning gan két
v6i mot sb thanh phan cua thanh té bao vi khuan. Su
tuwong tac gitra carbohydrate va CTL da dugc nghién
ctru thong qua enzyme-linked immunosorbent assay
(Wang et al., 2009b; Xu et al., 2010). CTL tom c6
phd gan két kha rong vi c6 thé gan két véi LPS,
peptidoglycan, lipoteichoic acid,... Kha niang gin
két voi LPS c6 thé do sy twong dong trong cau tric
cua NeuAC va 2-keto-3-deoxyoctonate, tao nén 16i
polysacchairide ky nudc cia LPS (Rostam-Abadi
and Pistole, 1982).
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CTL tom duoc chung minh tham gia vao mot
loat cac phan tng mién dich bam sinh bao gém nhan
dang mam bénh, ngung két vi khuan, dap ung diét
vi sinh vat va khang virus, tang cuong opsonin hoa
cling nhu déng goi té bao (Wang et al., 2014; Li et
al., 2015; Xiu et al., 2015). Trong nhiing nam gan
day nhiéu CTL da dugc ghi nhan tir tdm thé chan
trang L. vannamei (Zhao et al., 2009; Junkunlo et
al., 2011; Wei et al., 2012; Li et al., 2014), tom thé
chéan tring Trung Quéc F. chinensis (Sun et al.,
2008; Zhang et al., 2009c; Wang et al., 2009b; Xu
etal., 2010), tom st P. monodon (Wongpanya et al.,
2017). Hau hét cac loai CTL tom dwoc phan 1ap tir
thu vién cDNA cuia gan tuy hoac hemocyte, tuy
thugc vao tirng loai CTL chang han nhu san pham
phién ma cta Fclectin chi dugc phat hién trong
hemocyte, trong khi san pham phién ma cia LLT
PmLT, Fc-hsL, Fc-lec va LvCTL1 biéu hién dic biét
cao & gan tuy. Flec4 lai duoc tim thay trong nhiéu
loai m6 khac nhau tir gan tuy, mang, da day va muc
d6 thap hon ciing c¢6 thé dwoc phat hién trong rudt,
dic biét L Lec lai co biéu hién cao nhit trong nio
(Zhang et al., 2009c). Do d6, viéc kham pha CTL
méi tir tom rat quan trong dé phat trién cac cong cu
va chién luge dé phong va hd tro diéu tri cac dich
bénh trén t6m nuoi.

YHV

__ J Diét chinh xdc mam bénh

HEMOLYMPH

Hinh 3: Cac chire ning ciia CTL khi c6 hemolymph hién dién (Wang et al., 2013)

Céc nghién ctru gan day da xac dinh duoc mot
loai CTL c6 hoat tinh khang virus va khang vi khuan
tir tom thé tring L. vannamei. CTL tai to hop nay
duoc biéu hién o E. coli c6 kha ning ngung két vi
khuan Gram 4m V. parahaemolyticus khi c6 su hién
dién cua ion Ca®* trong thir nghiém in vitro. Céc thtr
nghiém in vivo cho thay protein CTL tai to hop ¢
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thé giam dang ké ty 1é chét cua tom khi c6 sy xam
nhiém cua V. parahaemolyticus gdy AHPND va
bénh dém trang, cho thdy CTL nay déng vai trd quan
trong trong phan tng mién dich chéng lai vi khuan
va virus (Li et al., 2014).
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2.5 Tinh hinh nghién cu trong va ngoai
nuoc vé CTL tir tom

Vi nhitng hiéu qua do CTL trén hé mién dich nén
viéc kham pha va thu nhan nhiing CTL tir nhiing
loai tom khac nhau da dugc cac nha khoa hoc trén
thé gioi thyc hién tir hon hai thap nién qua va van
dang duoc tiép tuc. Cac két qua thu nhan duogc rat
dang kha quan, c6 kha nhiéu CTL tur tom duoc
chtng minh ¢ kha nang gan hoic ngung két mot sé
loai vi khuan va virus, trong d6 ¢ vi khuan V.
parahaemolyticus gdy ra AHPND. Mot sb cac
nghién ciru tidu biéu vé CTL c6 ngudn gdc tir tom
¢6 hoat tinh gan hodc ngung két vi khuan/vius trong
thoi gian gan day: Nam loai CTL dugc thu nhan tir
tom F. chinensis la FcLecl (Sun et al., 2008),
FcLec2 (Zhang et al., 2009c), FcLec3 va FcLec4
(Wang et al., 2009b), FcLec5 (Xu et al., 2010) dugc
ghi nhan c6 kha nang ngung két vi khuan Vibrio
anguillarum va Edwardsiella tarda. Mot s CTL tir
tom lai co kha niang gin véi virus, cu thé 1a ba loai
CTL gdém MijLecA, MjLecB, MjLecC duoc thu
nhéan tir tom Metanephrops japonicus (Song et al.,
2010) duoc ching minh c6 gan vai protein cia virus
gy bénh ddm tring; Hai loai CTL duoc thu nhan tir
tom thé chan tring L. vannamei 1a LvCTLI (Zhao et
al., 2009) va LvCTL2 (Wei et al., 2012) duoc ghi
nhén c6 kha ning gin véi virus gay bénh dom trang
va cac protein cau tric ctia nd; Mot CTL khéc ciing
tir tom thé chan tring L. vannamei la LvCTLD
(Junkunlo et al., 2011) duoc ghi nhan c6 khd nang
gan véi virus gay bénh dau vang ¢ tom. Dac biét,
mot CTL tir tom thé chan trdng L. vannamei 1a
LvCTL3 (Li et al., 2014) da dugc ching minh ¢
kha ning gdy ngung két vi khuin V.
parahaemolyticus, bén canh kha nang khang khuan
va khang virus ctia CTL nay. Trong khi d6, chua c6
nghién ctu & trong nudc vé CTL tir tom thé chan
trang ciing nhu khao sat kha nang CTL gan vi khuan
V. parahaemolyticus duoc ghi nhan dén thoi diém
hién tai.

2.6 Tiém ning wng dung CTL trong hd trg
diéu tri AHPND do V. parahaemolyticus tai Viét
Nam

Nhiing wu diém cua CTL trong viéc hd tro mién
dich trén tom va gin vi khuian V.
pararahaemolyticus di 1am tién dé cho cac nghién
ctu sir dung CTL trong phong va hd trg diéu tri cac
bénh trén tom ndéi chung va AHPND do V.
pararahaemolyticus néi riéng. Tuy nhién, dé c6 thé
sir dung véi s6 lugng 16n thi khong thé chi sir dung
CTL tach chiét tir tom thé chan tring ma can phai
san xuét CTL tai t hop. Viéc san xuat protein i to
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hop thuong duoc bt ddu bang viéc lua chon “nha
may san Xuat protein”, va Escherichia coli 1a chung
vi sinh vat thuong dugc lya chon nhat dé st dung.
Uu diém cua hé théng biéu hién nay 1a dé thuc hién,
hé thong 1én men khong phirc tap, khong doi hoi
trang thiét bi, vat tu dat tién. Tuy nhién, viéc san
XUt protein tai t6 hop bang E. coli ciing gap rat
nhleu bat lgi, nhat 1a dbi véi cac protein 6 nguon
gée tir eukaryote noi chung (la dbi tuong chinh dé
san Xuat protein tai hop). Cac protein tai to hop co
ngudn gdec eukaryote dugC  san Xuit tir E.
coli thuong phai qua giai doan tai gip cudn rat phic
tap. Dé khic phuc diéu nay, cac hé théng biéu hién
khac da duoc sir dung bén canh hé théng lau doi 1a
E. coli nhu Saccharomyces, Bacillus, ... da dat dugc
nhiéu thanh céng nhét dinh va ngay cang c¢6 nhiéu
protein tai to hgp dwgc san xuét ra tir nhitng hé thong
nay. Phuong phap nay ung dung cong ngh¢ DNA téi
t6 hop bang cach ding cac chung vi sinh vat, cu thé
la problotlcs nhu Saccharomyces, Bacillus, ... lam
gia thé biéu hién protein ngoai lai trén bé mat té bao.
Day la giai phap da duoc nhiéu nha khoa hoc sir
dung trong viec biéu hién nhiéu loai protein va budc
déu d tao duogc thanh cong nhét dinh (Fredriksen et
al., 2010; Christophe et al., 2015; Minic et al.,
2015).

Tir cac vu diém trén nén néu tng dung vao thuc
trang AHPND trén tom ¢ Viét Nam hién nay, tiém
ndng cua phuong phap sur dung cac ky thuat cua sinh
hoc phén tir hién dai ma cu thé 1a cong nghé gene va
protein tai to hop dé tao va phat trién cac “bay” s
dung vi sinh vat probiotics biéu hién protein tai to
hop CTL trén bé mat té bao nham bat dic hiéu vi
khuan V. parahaemolyticus gdy AHPND la rat lon.
Cu thé, “bay” s& hoat dong theo nguyén tic:
lipopolysaccharides (dong vai tro 1a phdi tir, ligand)
trén bé mat vi khuan V. parahaemolyticus sé lién két
Véi protein tai to hop CTL (dong vai tro 1a thu thé
nhan dién kiéu mau, pattern recognition receptor)
dugc biéu hién ngay trén bé mit vi sinh vat
probiotics, khién cho vi khuan V. parahaemolyticus
s& bi ngung két lai va ling xudng méi truong nudi
hodc hé tiéu hoa cia tom khién ching khong hoat
dong binh thuong duoc nira. Phuong phap nay
khong chi ¢6 lgi don ma con cé lgi kép & chd co thé
sir dung dugc wu diém cua chung probiotics vén da
dugc chung minh rat co hiéu qua trong hd tro ting
cuong mién dich cua tém (Muc 4). Biéu quan trong
1a cic probiotics ma cu thé 1a nhiéu chuang
Saccharomyces cerevisiae va Lb. plantarum da
dugc Cuc Quan 1y Thuc pham va Duoc pham Hoa
Ky (Food and Drug Administration, FDA) cong
nhan 18 GRAS (Generally Regard As Safe), tirc 1a vi
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sinh vét an toan c6 thé sir dung duoc trén ngudi. Pay
1a gidy théng hanh cuc ky quy gia vi GRAS chi duroc
cap cho cde ché pham dang theec phdam, thudc va phu
gia khi chiing dat dwoc hiéu qua va an foan cho
nguoi s dung. Vi vay, dat dwoc ching nhgn ndy
dong nghia Véi viéc c¢é thé yén tam sir dung cac
chung probiotics nay trong san Xudt cdc ché pham
duéi dang thuec pham chirc nang bé sung trong ché
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dé an cuia tém ma khéng phadi lo ldng vé tinh an todn.
Do d6, chién lioc irng dung cong nghé gene dé dinh
protein CTL /én bé mgt ciia GRAS dé sir dung nhu
1a mot ché pham lgi khuan bé sung truc tiép vao thirc
an ciia tom dang 1a cach tiép can day hira hen gitp
phong va hd tro diéu tri bénh AHPND do V.
parahaemolyticus.

Tac nhin  —J V. parahaemolyticus
gay bénh Lipopolysaccharide
;-—-—ﬂ‘”f’ﬂ (Ligand)
CTL
“Biy” bit tic _ ( Pattern Recognition Receptor)
nhin gay bénh

Hinh 4: M hinh “bAy” bit vi khuin V. parahaemolyticus

3 KET LUAN

Théng qua cac tom tit vé co ché phan tir ciing
nhu co ché nhan dién va gén dic hiéu ciia CTL trude
c4c tac nhan vi sinh vat, bai viét da trinh bay va phan
tich v& cach tiép can méi khi sir dung cong nghé
gene va protein tai t6 hop trong tng dung CTL tir
tom thé chan tring L. vannamei véi muyc tiéu hd tro
diéu tri bénh hoai tir gan tuy cip. Qua dé cho thiy
dugc tiém ning rat lon coa viéc ing dung CTL tir
tom thé chan trang L. vannamei trong hd tro diéu tri
bénh hoai tr gan tuy cap do vi khuan V.
parahaemolyticus trén tom nubi hién nay ¢ Viét
Nam.

LOI CAM ON
Nghién ctru dugc tai tro boi S& Khoa va hoc

Cong nghé tinh Tién Giang trong khuon khé Dé tai
ma so BPTNN 05/19.
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