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UNG DUNG SO SANH GENOME
TRONG CHAN POAN BENH THUY SAN

Nguyén Thanh Luan!

APPLICATION OF COMPARATIVE GENOME IN AQUACULTURE
DISEASES DIAGNOSIS

Nguyen Thanh Luan'

Tém tat — Su phdt trién bén viing ciia
nganh nuéi trong thity sdn dong vai tro
rdt quan trong doi vdi an ninh luong thuc
toan cdu va phiic loi kinh té. Tuy nhién, su
phdt trién da dang ciia cdc nhém vi khudn
gdy bénh dang dat ra mot thdch thiic lon
cho sy phdt trién cdc phuong phdp kiém
sodt sinh hoc bén viing. Nhitng tién bé gan
ddy trong cong nghé gidi trinh tw bo gen
két hop vdi ki thudt sinh tin hoc dang trd
thanh mét cong cu hiéu qud ving dung cho
cdc nghién citu vé bénh thiy sdn. Do do,
viéc sit dung cdc phuong phdp so sdnh b
gen thuong quy sé cung cdp thong tin da
dang vé sy phdt sinh lodi va xu hudng tién
héa co thé’ cia cdc tdc nhdn vi sinh gdy
bénh thity sdn, lam sdng té cdc co ché gdy
bénh, ciing nhu khdo sdt cdc co ché ldy
truyén mam bénh qua cdc thang dich té
hoc. Trong phdn tich nay, ching toi tong
hop cdc két qud va ting dung cdc phuong
phdp so sdnh genome thao tdc trén dit liéu
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vi khudn gdy bénh thity sdn, bao gém chi
Vibrio va Edwardsiella véi muc tiéu huong
dén cdc phuong phdp phdn tich hién dai
trong kiém sodt bénh do vi khudn trong
nudi trong thity sdan & Viét Nam. Cu thé,
viéc thuc hién so sdnh bd gen cua cdc
nhom vi khudn gdy bénh thity sdn co thé:
(i) xdc dinh lai cdc ching vi khudn trudc
ddy da dinh danh sai voi do chinh xdc cao
va phdt hién cdc phdn ldp mdi co lién quan
dén doc luc gdy chét cao; (ii) phdt trién
phuong phdp thuong quy pan-PCR dua
vao biomarkers co khd ndng nhdn dién
chinh xdc cdc phdn ldp tit mdu ldm sang;
va cudi cung (iii) phuc vu cho cdc nghién
citu vaccine theo cong nghé vaccine ddo
nguoc hudng téi phong ngiva nhiéu bénh
trén dong vdt thuy sdn.

Tic khéa: bénh thity sdn, dich té
hoc, genome, khdng khdng sinh,
phylogenomics.

Abstract — The sustainability of aqua-
culture industry is critical both for
global food security and economic wel-
fare. However, the massive wealth of
pathogenic bacteria poses a key chal-
lenge to the development of a sustain-
able bio-control method. Recent advances
in genome sequencing study combined
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with pan-genome analysis can be an
efficacious management applied to nu-
merous aquatic pathogens. Thus, routine
comparative genome analyses of aquatic
pathogens will deduce the phylogenomic
diversity and possible evolutionary trends
of aquatic bacterial pathogen strains,
elucidate the mechanisms of pathogen-
esis, as well as estimate patterns of
pathogen transmission across epidemio-
logical scales. This study also reviews
comparative pan-genome analysis with a
particular focus on controlling aquatic
diseases, especially for: (i) re-identifying
the previously misidentified strain with
high accuracy and discovering novel iso-
lates that may be associated with high rate
of fish mortalities, (ii) developing rou-
tine pan-PCR based on highly informative
identified genetic targets that are capable
of distinguishing all the clinical isolates,
and finally (iii) studying the multivalent
vaccine following reverse vaccinology to-
wards the prevention of numerous aquatic
animal diseases.

Keywords:  antibiotic  resistance,
epidemiology, aquaculture diseases,
genome, phylogenomics.

I. DU LIEU TRINH TU BO GEN
PHAN LAP TU VI KHUAN THUY SAN

Theo cdc bao cdo gan diy, cic nhom
vi khuén gy bénh dudc phan lap tir moi
truong thuy san dang thu hit sy tham gia
cua cac nghién ctu sinh tin hoc. Hai nhém
vi khuén giy bénh chinh da dugc xdc dinh
la nguyén nhan giy bénh cho dong vat
thiy san. Cdc nhom vi khudn Gram am
gém Aeromonas, Edwardsiella, Flavobac-
terium, Francisella, Photobacterium, Pis-
cirickettsia, Pseudomonas, Tenacibacu-
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lum, Vibrio, Weisella va Yersinia. Day la
tdc nhan giy bénh chinh dén nganh nudi
trong thity san. Céc vi khuin Gram duong
thudng ducc tim thy trong bénh thiy san
bao gom céc chi: Lactococcus, Streptococ-
cus va Renibacterium salmoninarum, mot
thanh vién ctia ho Micrococcaceae [1], [2].
Téac nhan giy bénh cla nhiing vi khuin gay
bénh nay dugc mo ta trong cac nghién ctiu
t6ng quan gan day [3], [4]. Kha ning giy
bénh do vi khuén ton tai trong méi truong
nudc doc lap véi vat chu, dac biét, khi
nhiét d6 nudc ting. Céac vi khuin khong
triéu chiing niy 12 mot phan ctia hé vi sinh
vat binh thuong (su can bﬁng hé vi sinh
vat) va c6 thé xdy ra & céac loai ca nudi.
Diéu nay din dén viéc theo ddi va quin
1i dich bénh rit phic tap. Hon nita, hau
hét cac mbi de doa va thach thic dbi véi
sic khée va an ninh qudc gia 1a do céc
vi khuén giy bénh khang khdng sinh giy
ra. Do d6, cac hop chét khang khuin méi
can phéi thuong xuyén dudc thay thé trong
qua trinh phat tri€n hoa tri liéu. Vi vay, céac
chién lugc bén viing d€ kiém sodt nhiém
do vi khuén can tap trung vio ca viéc gidm
thi€u su lay lan va tranh cic diéu kién
kich hoat qua trinh chuyén ddi giy méit can
bang hé sinh vit [5]. Cac phuong phap két
hop trong quan 1i hodc ting cudng d€ bio
vé cdc vat chll dudi nuée can uu tién phat
trién. Vi du, viéc st dung céc hop chat/yéu
to tic ché su biéu hién gene doc luc hoic
lam gidn doan cic con dudng dan truyén
tin hi€u cua tac nhan giy bénh s€ la liéu
phép bén viing tuong lai [6]. Do d6, nhiing
hiéu biét sau sac vé ddc luc va co ché phan
tu cua tac nhan c6 kha nang gay bénh la
thong tin rit quan trong.

Viéc cong bd dit liéu trinh tu bo gen vi
khuin c6 ngudn gbc ti thiiy san da tao
ra mot cudc cich mang va dong mdt vai
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trd quan trong trong viéc kiém soat su lay
lan ctia bénh truyén nhiém ciing nhu phat
trién cac phuong phap diéu tri vi khuin
khang khang sinh. Trinh ty bd gen da cho
phép xac dinh nhanh chong va chinh xac
cac tac nhan giy bénh nhu A. salmonicida
subsp. salmonicida [7], E. tarda [8] va V.
anguillarum [9], cling nhu cung cp nhiing
hiéu biét sau sac vé cac con dudng tién
héa va thich nghi v6i vat chd. Ngoai ra,
cac cong cu so sanh bd gen c6 thé phan
biét muic dd da dang ctia vi khuan phan l1ap
tlf cac nguon gbe khac nhau [10]. Do do,
su phat tri€n ctia cong cu tin sinh hoc gép
phan quan trong vao nghién cifu phan loai,
vi du Aeromonas va Vibrio 1a mot chi dac
biét thach thic vé mit phan loai véi nhiéu
tac nhan gy bénh thuy san [11], [12].

II. SO SANH BO GEN CUA CAC

LOAI THUOC CHI VIBRIO

Holm et al. [13] gan day da gidi trinh tu
bd gen cho 07 ching Vibrio anguillarum,
mot loai vi khuin giy bénh tu huyét tring
(hay Vibriosis) & cdc loai thily san bién,
bao gdm c4, dong vat thAin mém va gidp
xac [14]. Loai gdy bénh nay chua cac
cum gen lap lai (VAR: Vibrio anguillarum
repeats) rat da dang. C4c cum gen nay hau
hét c¢6 chiic ning khong rd, nhung ciing
gibng nhu vi khuin gy bénh td Vibrio
cholera, ching c6 th€ tham gia vao qud
trinh bién ddi co chit hoic tuong tic véi
cac yéu td doc luc va bién d6i DNA [15].

Dé lam sdng to cdc dic diém giy bénh
clia A. veronii 17ISAe, cic dong nghiép
clia chiing t6i gan day da tién hanh so sanh
bd gen cua ching 17ISAe [16]. Ching nay
dugc phan lap tir ca canh bi bénh nhip
khau va mang cédc gen khang khang sinh
(ARG). Céc gen nay dudc phan lap bing
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cach st dung bd dinh danh gen khang
thudc thong qua co s dif lidu vé cac gen
khang khang sinh va phan tich chu giai gen
doc Iuc dua trén co s dif lidu cac yéu tb
doc luc (VFDB). Nghién ctu chi ra ring,
chiing 17ISAe dudc xac dinh 12 ngudn lay
truyén ARG nguy hiém cho cdc loai vi
khuan “ban dia” vi chiing mang cic ARG
khac nhau nhu class 1 integrons, class 1
transposons va cac gen doc luc tich hgp
vao b0 gen cua chung. RO rang, doc luc
va dic diém ki€u gen khong phai lic nao
ciing lién quan dén dic diém kiéu hinh
cua cac loai gy bénh nhu V. anguillarumis
[17].

boc luc 6 V. anguillarumis dugc dinh
nghia 1a “da yéu t6” vi n6 khong thé dugc
quy cho mot hodic mot vai yéu t6 doc luc
[18]. Khong c6 su khac biét vé sb luong
gen ma hda cdc san pham lién quan dén
hé thong “virulence, disease and defence”
trong phan tich RAST, mot cong cu chu
giai chic nang gen, dudc phat hién ra
cac chung vi khuan giy doc hodc khong
doc luc cua 15 loai Vibrio anguillarum.
Tuy nhién, mot sd khac biét dugc tim
thay khi so sanh bo gen cta cidc ching
V. anguillarum, bao gdm cic gen ma hda
cho céc san phdm clia hé thong bom day
da khang thudc (43 — 47 trong s6 65 —
73 gen thudc vé “doc luc, giy bénh va hé
phong thi”) va cic gen thudc hé thdng
phu “toxins and super antigens”. Nhiing
gen nay phu hdp v6i cac phat hién lién
quan dén su khang khang sinh phd rong
cua cac chung V. anguillarum [14]. Viéc
so sanh bo gen cho thdy ring, ca hai
chiung V. anguillarum doc luc (CNEVA
NB11008 avir, VIB113 vir va JLL143 vir)
va khong doc luc (VIB12avir) déu mang
cac gen lién quan dén viéc hip thu va st
dung nhan heme. Do d6, su hién dién cua
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cac gen doc luc dic hiéu co thé khong
giai thich cho doc luc & mot sb chiing V.
anguillarum [18]. So sanh bd gen co vai
trd rat quan trong trong viéc lam sang t4
su hién dién/vang mit clia cdc gen trong
cac ching phan tich. Cich tiép cin nay
ciing c6 thé gitip phan biét gitta cac dic
di€m kiéu hinh va ki€u gen cta cdc chiing
giy bénh, cho phép hiéu sau hon vé co
ché doc Iuc va su bi€u hién clia cic gen
tuong tng thong qua phién ma, di truyén
hoc biéu sinh vé su tuong tac gitta vét cha
va tidc nhan giy bénh hodc hiéu r6 ving
khdi dong ctia chung.

III. UNG DUNG SO SANH BO GEN
EDWARSIELLA: PHAT HIEN NHANH
VA SAN XUAT VACCINE

Dua trén két qua phan tach cdc nhém
gen trong phan tich pan-genome (nhu
Hinh 1), cac chu thich chiic ndng gen muc
tieu c6 thé dugc phan tich riéng véi co
s dit liéu vé doc luc (Virulence Factors
Database — VFDB), nhom chtic nang gen
(Clusters of Orthologous Groups — COQG),
con dudng chuyén hoéa (Kyoto Encyclope-
dia of Genes and Genomes — KEGQG) va
khang khang sinh (Antibiotic Resistance
Genes Database — ARGB). Ngoai ra, cac
nhém gen phan tach c6 thé dudc st dung
cho cé4c phan tich vé cau triic protein san
phdm nhu bé miit té bao (SEP), bao gdm
cac protein mang ngoai va protein ngoai
bao. Cac gen du doan nay dong vai tro la
vaccine Ung ct vién trong mo hinh dong
vat (dudc goi la vaccine dao ngudgc) [19].
Trong nudi trong thity san, SEPs tlf tic
nhan gy bénh bao gom mot sd yéu tb doc
lyc chinh déng vai tro quan trong trong
qua trinh phdt sinh bénh cta vi khuin
va phan ung mién dich cta vat cha. Vi
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du, su biéu hién cla esal ti Edwardsiella
tarda, mot khang nguyén bé mit gidng
D15, trong md hinh ca bon Nhat Ban kich
thich su bi€u hién ctia mot loat gen lién
quan dén c4 kha ning mién dich tu nhién
va dac hiéu, ciing nhu tang cao kha nang
sébng clia c4 va tao ra cac khang thé dic
hiéu trong huyét thanh [20], [21]. Tiém
vaccine c6 thanh phian SEPs c6 tic dung
bdo vé chdéng lai nhiém A. hydrophila
[22], [23], Flavobacterium columnare
[24], [25], Pseudomonas putida [26], va
Edwardsiellosis [27] - [29]. Nghién ctiu
gan day ctia Zeng et al. [30] da trién khai
két hop so sanh hé gen dé sang loc cc gen
SEPs tu 17 chung Leptospira dai dién cho
cac kiéu huyét thanh dich té tir khip noi
trén thé gidi. Két qua xdc dinh ducc 118
khang nguyén ung vién mdi cung v6i mot
s6 khang nguyén protein mang ngoai va
lipoprotein da biét. Véi su gia ting nhanh
chéng vé s6 lugng trinh tu bd gen clia cac
tac nhan gay bénh thuy san, ching s€ cho
phép céc nha nghién cifu phat trién cic quy
trinh kiém soat nhiém khuin nham phan
ting nhanh véi dich bénh. Cu thé, so sanh
hé gen két hop thuc hién cong nghé phat
trién vaccine 12 mot xu huéng tiém ning
dé nghién ctu vi khuan giy bénh thily sén,
cai thi€n hiéu qua phong bénh cua cac
vaccine trén cd nudi thong qua viéc phan
ting chéo vé6i cac kiéu huyét thanh khac
nhau cua tac nhan gay bénh va ngéan chan
su bung phat dich bénh khi két hop thuc
hién phan tich bd gen.



TAP CHI KHOA HOC TRUONG PAI HOC TRA VINH, SO 40, THANG 12 NAM 2020

Hinh 1: Hinh biéu dién két qua so sanh
hé gen cua cac loai trong chi Edwardsiella
(A) va cic gene 15i tach ra tit két qui phan

tich so sanh hé gen (B)

Hon nta, viéc phan tich sy da hinh cua
cac gen phan tan gitta cac chung khao
sat (vi du Edwardsiella, Hinh 1) sé cung
cip thong tin rit c6 gid tri vé cdc bién
phap ki€m sodt dic hiéu cta loai dbi véi
bénh. Vi du, su hién dién/ving mit clia gen
(khung tring trong Hinh 2A) c6 thé chi
ra nhitng dit liéu phan ti cho cac phuong
phdp dinh danh chinh xdc tic nhan giy
bénh, ddc biét trong phan biét cac loai méi
(E. tarda [31], [32]). Trong cac phan tich
tiép theo, su két hop giita dinh danh theo
kiéu hinh, ki€u huyét thanh bing khéng
huyét thanh va su khac biét vé cic gen
thanh phan bang cic phan tich b sung nhu
phan tich KEGG/COG, VFDB, ARG va
hé théng RAST sé& gidp tim ra nhiing hiéu
biét méi vé su tién hda clia qua trinh phat
sinh bénh cling nhu khao sat cac muc tiéu
dic hiéu trong phat trién thubc theo loai
giy bénh. Cudi ciing, mot phuong phap
PCR thutng quy st dung cac muc tiéu di
truyén tinh phan biét cao (pan-PCR) dugc
xac dinh qua phéan tich tinh da hinh cua
gen phan tan [33]. Day s€ 1a mdt cong cu
thuong xuyén va hiéu qua trong phong thi
nghiém chin doén bénh thiy san.
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