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Su phét trién bén viing cta nganh nudi
trong thiy san dong vai trd rat quan trong cho
an ninh luvong thyc toan cau va phuc lgi ciia
nén kinh té. Tuy nhién, sy bung phat cua céc
dich bénh thuy san do vi khuén dang dat ra
nhirng thach thic rat 16n cho sy phat trién cac
phuong phap kiém soat sinh hoc bén viing (bao
g6m su dac hiéu, sy nhay va nhanh chong).
Hién nay, viéc phat trién cac phuong phéap giai
trinh tu bo gen két hop véi so sanh phén tich
cac bo gen duogc ap dung dé tim ra cac phuong
phap quan 1y hiéu qua cho nhiéu bénh thiry san
(Vincent va ctv., 2016). Do d6, viéc phan tich
thudng quy cac bd gen vi sinh vét s& cung cp
nhitng thong tin phan tir thé hién sy da dang
thich nghi va cac xu hudng tién héa cua cic
ching vi khuan gay bénh thiy san, lam sang to
céc co ché gay bénh ciing nhu ude tinh cac mo
hinh lay truyén bénh qua cac thang dich t& hoc.
D li€u giai trinh ty bo gen (whole genome
sequencing data) 1a co hoi dé cach mang hoa
trong nghién ctru dich té hoc phan tr cua vi
sinh vat gdy bénh thiy san c6 lién quan dén
stre khoe ctia con nguoi va cong dong (Bayliss
va ctv., 2017). Nhiing thach thiic trong quan
Iy bénh thay san 1a sy thay doi da dang cia vi
sinh vat gay bénh, sy thich nghi twong tac voi
nhiéu vat chii (vi du céc co ché thich nghi va
truyén bénh khac nhau) va thay doi ap luc chon
loc tir moi trudng, dic biét 1a bién doi khi hau,
su dung khang sinh qua mirc. Vi vay, phén tich
kiéu hinh gay bénh két hop vé6i phan tich kiéu
gen tur dit liéu giai trinh ty b gen hoan chinh
1a phuong phap rat quan trong dé tai xay dung
cac phuong thirc truyén bénh & quy moé dia
phuong va toan cau, tir d6 dé xuit giam thiéu
su phat tan va lay lan cua dich bénh.
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L. TINH HINH GIAI TRINH TU' VI
KHUAN EDWARDSIELLA GAY
BENH THUY SAN

1.1. Bénh thiy san do Edwardsiella

Puoc biét dén nhu mot bénh truyén nhiém
man tinh, Edwardsiellosis gay chét hang loat &
nhiéu loai ¢4 c6 gia tri kinh té quan trong va luén
1a mot van dé nghiém trong trong tham canh
nudi trong thuy san (Griffin va ctv., 2017). Ba
loai gay bénh bao gom E. hoshinae, E. ictaluri
va E. tarda dugc mo ta trong mdi lién hé véi cac
vat chu khac nhau, bao gém chim va bo sat, ca
tr€ nudi va ca rd phi nudi, va tdn tai trong cac vi
moi trudng khac nhau nhu nude hd, song, bién
va ¢ trong duong rudt cua dong vat thuy sinh
khoe manh (Bujan va ctv., 2018). Trong s do,
E. tarda duoc xem 14 tac nhan truyén nhiém toan
than, gdy tir vong hang loat & nhiéu loai ca nudi
voi ty 1€ cao, ching cling duoc coi 1a tac nhan
gy bénh linh hoat ¢ thé anh hudng dén nhiéu
vat chu khac nhu chim, ludng cu va bo sat, dong
vat ¢6 vi bién va con nguoi. Ngoai ra, cac hé
vi sinh thai ctia chiing bao gém hd, séng, nudc
bién va rudt cua dong vat thay sinh khoe manh.
Gan day, mot tac nhan méi gay dich bénh truyén
nhiém cho cic loai c4 nudi khac nhau trén toan
ciu 1a E. piscicida (dugc phat hién ¢ hau hét
cac chung cd) trude day duoc xac dinh nham 1a
chung E. tarda (Bujan va ctv., 2018) vi chiing c6
chung nhiéu dic diém kiéu hinh v6i nhau (Shao
va ctv., 2015). Trén thuc té, viéc phan loai E.
tarda d chi ra rang ching bao gdm cac nhom
khac biét vé mat di truyén dua trén két qua phan
tich sy phat sinh loai tir cac gen (Bujan va ctv.,
2018) va phan tich su phat sinh loai tir bd gen
bao gdm gen trung tAm va pan-genomics.
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1.2. Piac diém kiéu hinh
Edwardsiella

va phan ti

Trong két qua thir nghiém sinh héa, loai
E. anguillarum c6 kha ning san xut acetoin
tir glucose (VP duong tinh) va c6 thé 1én men
arabinose phan biét tir cac loai khac. Loai nay co
kha ning gdy bénh cho luon. Trén thuc té, cac
phén loai trong chi Edwardsiella rét khé phan biét
voi nhau theo dic diém ctia trinh ti gen 16S rDNA
va dic diém hinh thai, sinh Iy hodc sinh hoa. Thuc
t&, E. piscicida da chia sé nhiéu dic diém kiéu hinh
giéng voi E. tarda va tham chi trudc day con bi
nham 14n véi nhau. Déi voi dong vat thuy san, E.
pzsczczda da duoc chimg minh véi nhiéu ddc diém
di truyén khéc biét dua trén cac k¥ thuat phén tir
va phuong phap phan tich sy phat sinh loai. Quan
trong hon, cac nghién ctru gan day dua trén cac
phuong phap so sanh nhiéu gen cho thdy rang loai
E. tarda mang cac du hiéu khac biét vé mat di
truyén; hau hét cac phan 1ap tr ca thyc sy thudc
vé loai E. piscicida, khong phai E. tarda. Do do,
phuong phép phan tich b gen trong cac nghién
ctru méi 14 can thiét dé 1am rd vi tri phan loai cua
cac loai Edwardsiella.

IL. CONG CU SO SANH BQ GEN
VA SU KET HQP

2.1. Pan-genome

Pan-genome 1a két qua cua phép so sanh
b gen cua cac sinh vat voi nhau dé tim ra cac
gen trung tAm (core gen) hién dién ¢ tit ca céac
b gen trong dit liéu phan tich, va mdt nhoém
cac gen phéan tan (dispensable gen) c6 mat mot
trong cac by gen hoac dac trung cho sinh vat
don 1¢ (Medini va ctv., 2005). Sy phéan tich pan-
genome s& cho biét kha ning thu hodc mat gen
ctia mot loai sinh vat trong qua trinh tién hoa va
cling duoc dung so sanh sy khac biét vé clu tric
protein giita cac loai. Cac gen dic trung c6 thé
dugc st dung cho cac ung dung khac nhau nhu
nghién ctru dinh danh, chirc nang cua gen trong
moi truong séng.

Muc dich chinh cua viéc phan tich pan-
genome la so sanh b gen cua cac chung vi

khuan khac nhau trong mét loi (intra-species)
hodc chi/giéng (inter-species) (Snipen va ctv.,
2009). Cac nghién ctru vé bo gen mang lai
nhiing hiéu biét dang ké vé sy tién hoa cia vi
khuan, sy thich nghi thich hop, cdu tric quan
thé va tuong tac vat chu. Nhitng nghién ctru nay
cling c6 thé duogc ap dung cho cac van dé nhu
xac dinh gen doc luc, ché tao vacxin va thudc
(Chaplin va ctv., 2015).

2.2. Su két hop cac cong cu trong phan tich
gen chirc nang

Phan tich pan-genome cho phép hiéu vé
su tién hoa cua loai gay bénh da khéng thudc.
Phu:orng phap nay cling cho phép hiéu ré hon
vé yeu t6 di truyen mang kha nang gay bénh &
nhiéu loai vi khuan bang cich so sanh cac ching
doc luc va khong doc lyc khi chi sir dung két
qua phéan tich cac gen trung tam. Pac biét, su
phan tich cac gen/cum gen (core, dispensable,
singleton) két hop hé théng phan tich chirc nang
nhu RAST (Rapid Annotation using Subsystem
Technology), KEGG, WebMGA (mdt may chu
web tiy bién dé phan tich cac chudi trinh tu)
c6 thé giup xac dinh cac yéu td quan trong xuat
hién trong kha nang gay doc cua chung doc luc.
Ngoai ra, kha ning chuyén hoa duong phuc tap
c6 thé dugc hién thi bz"mg cac so sanh sy phan bd
ctia cac enzyme str dung dudng (ciu hinh Cazy,
carbohydrate-active enzymes) gilta cac phan
lap. Thong tin Cazy didc trung 1a mot loi thé ciia
qua trinh chon loc cho phép vi sinh vat thich
nghi véi h¢ sinh thai cua chung.

Trong két qua phén tich pan-genome trudc dy
ciia chung t6i (Nguyén va Kim, 2018; Nguyen
va ctv., 2018) da chi ra rang chung WFLU12
phan lap tir ca bién biéu hién cac dic tinh dic thu
cho viéc san xuét, chuyén déi niang luong, van
chuyén va chuyén hoa duong bang cich phan
tach cac gen dac trung cho ting chung. Bén canh
do, dua vao cac gen phan tach tir pan-genome,
cac gen dugc chon hoan toan cé thé duogc kiém
tra chirc nang lai trén co so dir li€u cac gen doc
luc (VFDB), cac nhém gen chic nang (COQG),
Tur dién bach khoa vé gen cua Kyoto (KEGG)
va co so dit liéu gen khang khang sinh (ARGB).
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III. TRUONG HQP PHAN TiCH BQ
GEN CUA CAC EDWARDSIELLA
BANG PAN-GENOME

Chung t6i thuc hién phan tich pan-genome
ctia cac loai Edwardsiella phan 13p tir cac ngudn
khac nhau (bang 1), sau d6 tién hanh so sanh véi
muc tiéu tiép can mot phuong phap khac dung
phan loai chinh x4c cac vi khuan thugc gidng
Edwardsiella gay bénh thuy san. Quan trong
hon, vi¢c so sanh céc gen phan tan s€ gitip tim

ra nhiéu gen chi thi cho loai va hudng téi sir
dung cac gen trong k¥ thuat chan doan sém nhu
Pan-PCR cho cac mau lam sang.

3.1. Cac budc thwe hién trong phan tich pan-
genome

3.1.1. Chon loc dir li¢u

Trong nghién ctru nay, tong cong c6 15 bd
gen hoan chinh cua cac loai Edwardsiella phan
lap tir cac hé sinh thai khac nhau (bang 1) dugc
thu thap tr Ngan hang gen NCBI.

Bang 1. Théng tin vé bd gen cua cac loai Edwardsiella tir nguén NCBI
dung trong nghién ctru nay

Ma nhan dién

Tén chung (Assession no.*)

Nguén gbc phan lap (Ecological niche)

Edwardsiella tarda

the outbreak in farmed turbot in Shandong province of China,

recovered from channel catfish 1995, USA
blood of Pseudorca crassidens, 2017, Korea

host: Paralichthys olivaceus

Anguilla japonica, 2008, China

Epinephelus aeneus, organism modifier note Edwardsiella cf.

Oreochromis sp., Tilapia, 2005, USA

a natural channel catfish outbreak of enteric septicemia of cat-
fish, 1993, in Louisiana

Oreochromis niloticus, 2012
diseased catfish from East Mississippi, 2017, USA

Channel catfish gastrointestinal septicemia isolate, Mississippi,

Ictalurus punctatus, 2011, USA:Mississippi
Eel pond water, 2010, Korea: Naju

EIB202 CP001135.1
2009
FL6-60 CP002154 1 catfish
FL95-01 CP011359.1
KC-Pc-HB1 CP023706.1
ET-1 NZ_LC127084.1
Edwardsiella anguillarum
ET080813 CP006664.1
Edwardsiella sp
EA181011 CP011364.1
piscicida
LADLO5-105 CP011516.1
Edwardsiella ictaluri
93-146 CP001600.2
RUSVM-1 CP020466.1
MS-17-156 CP028813.1
Edwardsiella piscicida
C07-087 CP004141.1
2013
S11-285 CP016044.1
ETW41 CP019440.1
Edwardsiella hoshinae
ATCC 35051 CP016043.1

Varanus sp., 1980, Chad: N'Djamena

* fip.//fip.ncbi.nih.gov/genomes/
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3.1.2. Dinh danh va phdn tich sw phat sinh loai

Su phat sinh loai dya trén toan bo thong
tin by gen (phylogenomic) cua cac chung
Edwardsiella dugc thiét 1ap dya trén sy phan tich
gia tri nucleotide trung binh (ANI) bang phan
mém JSpecies v1.2.1 (Richter va ctv., 2009) va
duoc hién thi duéi dang ban dd nhiét bang phan
mém Gene-E (http://www.broadinstitute.org/
cancer/software/GENE-E/).

3.1.3. Phén tich pan-genome

Pan-genome cua 15 loai Edwardsiella dugc
phan tich bang hé thdng co so dir liéu cua
EDGAR v2.2 (Blom va ctv., 2016). Theo do,
nhom gen bao gdom s6 lugng gen thudc gen trung
tam (core gen), gen phan tan (accessory gen) va
gen don 1¢ (singleton gen) duoc trich xuat theo
céc thong s6 mic dinh cta chuong trinh. Dé tim
su khac biét trong viéc st dung cac gen lam chi
thi phan tich cAc mau 1am sang, cic gen phan
tan dugc phan tich lai bang phan mém Gene-E.

3.2. Méi quan hé phat sinh loai tir dir liéu
Edwardsiella pan-genome

Két qua phan tich pan-genome cho théy
c6 6733 gen ma hoda protein cua 15 chung
Edwardsiella ¢6 29,07% (1957 gen) la gen trung

| B fctaluri_93_146_CPOD1600
E.sp_EA181011_CPO11364
| E.sp_LADLO5_105_CP011516

0.02
— Base on Phylogenomics

(using 1957 core genes)

tam va 70,93% con lai 1a gen phan tan va gen
don 1¢. Sy phat sinh loai tr dit li¢u gen trung
tAm va pan-genome cho thdy ring ching E.
tarda E1B202, FL6_60 va ET-1 1a thuc loai E.
piscicida (hinh 1). ET-1 van dang duoc st dung
dudi tén loai 1a E. tarda trong dir li¢u cia NCBI
gan day nhat (2018) vi c6 két qua twong dong cao
v6i chung EIB202. Két qua nay cho thay bang
cach sir dung gen trung tdm va pan-genome, Sy
phat sinh loai cua cac chung Edwardsiella ciing
dugc phan biét rd rang. Phu hop véi cac nghién
cuu trudce day (Bujan va ctv., 2018; Shao va ctv.,
2015), phan tich cua chung t6i cho thay pan-
genome c6 thé tng dung trong viéc xac dinh mi
quan h¢ loai giita cac chung E. tarda, E. piscicida
va 4 loai trong chi Edwardsiella ¢ thé phan biét
o rang (hinh 1) va hudng tdi phan tich cac chung
c6 ngudn gde thity san khac nhu Aeromonas. Hai
chung Edwardsiella sp. con lai (EA181011 va
LADLOS5 105)cé giatri ANIs twongung 1a 99,65
va 99,58 (dir liéu khong dugc hién thi) va phan
cum rat tot v6i chung E. anguillarum ET080813
(hinh 2). Do d0, hai by ching Edwardsiella sp.
EA181011 va Edwardsiella sp. LADLO5 105 c6
dinh danh thudc loai E. anguillarum dya trén co
sO cua ca hai phan tich ANI va phan tich cac gen
phéan tan (hinh 2).

E. sp_EA181011_CPO11364

'.i
‘\s anguillarum_ET0BO813_CPOOG664
i = ANV

E. anguillarum_ET080813_CPO06664

Base on Pangenomics

(using 6733 gene clusters)

Hinh 1. Sw phan cép cua cdc ching Edwardsiella phan Iap tir cdc hé sinh thdi khdc nhau
Céy phéan loai (bén phai) dua trén s chia sé cac gen gilra cac ching va cay phat sinh loai (bén
tréi) dwa trén cac core gen cua 15 ching khao sat. Thanh chi thj cung mét ching ctda ca hai
cay phéan loai nhdm lam ndi bat mirc dé tuong déng gitka hai phuong phép.
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3.3. Phan tich sy da hinh ctia gen phan tan
cia Edwardsiella

Cu thé, tinh da hinh cua cac gen phan tan
s& cung cap thong tin rat co gia tri vé cac bién
phap kiém soat bénh Edwardsiellosis. Phan tich
su hién dién/véng mat cia gen trong by gen
giita cac loai (hinh 2) ¢6 thé chi ra cac ddu hiéu
cho viéc nhan dién phén tir va c6 thé duoc sir
dung dé thiét ké cac markers va xac dinh chinh
xac cac loai trong chi Edwardsiella, dac biét 1a
str dung dé phan biét cac loai méi voi E. tarda
(Bujan va ctv., 2018; Fogelson va ctv., 2016).
IV. UNG DUNG PAN-GENOME
TRONG PHAT HIEN BENH
EDWARDSIELLOSIS

Két qua phan tich sy da hinh (hinh 2) cho
thy rang pan-genome c6 thé sir dung nhu mot
cong cy manh mé dé phan biét sy khac nhau
vé cac gen chiric nang cua cac loai trong chi

Edwardsiella. Dic biét, ching toi tin rang pan-
PCR, mdt phuong phap PCR dung dinh danh
phan tur c6 d6 tin cdy cao dya trén cac gen muc
tiéu dugc chon loc tir gen phan tan, s€ la mot
cong cu thuong quy trong phong thi nghiém
dung phén biét tat ca cac chung Edwardsiella tix
mau bénh 1am sang.

Quan trong hon, s6 lugng cac trinh ty bd gen
vi khuan phén lap tir thuy san trén co so dit liéu
ctia NCBI dang tang theo cip s6 nhan. Dir liéu
nay cung cdp mot tiém ning 16n cho viéc kiém
tra tong hop vé dich t& bénh va cac tuong tic
gifta mam bénh va vét chi. D& thdy rang, pan-
genome la mot cong cy hi€u qua co thé dugc mé
rong dé phan tich cac vi sinh vat thay sinh va
hiéu duoc cac dic tinh phan tir gitip chung thich
nghi véi cac vat chu va méi truong khac nhau.
Vi du nhu E. tarda phan 1ap tir ca bénh co thé
duogc chia thanh nhom nudc ngot va nhém bién/
di cu (Shao va ctv., 2018).

E. icteluri_93_146

E. ictaluri_M5_17_156

E. ictaluri_RUSVM_1

E. sp_EAL81011

E. anguillarum _ET0B80813

E. ictaluri

E. anguillarum

E. sp_LADLOS_105
E. piscicida_CO7_087
E. piscicido_S11_285
E. tordo_EIB202

E. torda_FL6_60

E. piscicida_ETW41

E. plscicida

E.tarda_ET_1
E. hoshinge_ATCC_35051
E. tarda_FL95_01

E. torda_KC_Pc_HB1

Hinh 2. Tinh da hinh caal cdc gen phan tan chon loc t’l‘l’ pan-genome cua Edwardsiella
Sw hién dién/vang mét cua 2578 gen duwoc hién thj bang mau dé/den.

V. KET LUAN

Cong cu so sanh pan-genome gitip dinh danh
lai cac loai Edwarsilella, cu thé chung E. tarda
EIB202,FL6 60 va ET-1thudc loai E. piscicida.
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Chung t6i dé xuat c6 nhiing chinh stra dinh danh
bd sung trén hé théng NCBI dé dir liéu duoc sir
dung ding cho cac nghién ctru tiép theo. Dua
vao cac phan tich chi tiét vé thanh phan/chirc
nang cac gen trong h¢ gen cua Edwardsiella,
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ching t6i cung cép nhimg thong tin vé cac gen
c¢6 thé sir dung trong thiét ké quy trinh dinh
danh phén tir cac loai Edwardsiella tir mau 1am
sang. Ngoai ra, cac phuong phap phan tich pan-
genome c6 thé dung dé kham phé cac gen dugc
chia sé lién quan t61 khéa nang thich nghi va phat
trién cac loai vacxin tiém nang nham cai thién
hiéu qua ngan chan dich bénh thuy san.

Loi cam on: Quy nghién ciu Khoa hoc va
cong nghe, Truong dai hoc Cong nghé, TP
HCM (HUTECH) da tai tro cho nghién ciru nay.
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