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TOM TAT

Bénh xuat huyét do vi khuan Streptococcus sp 14 mam bénh truyén nhiém chinh gy thiét hai

dang ké dén san luong cé rd phi toan cau. Hepcidin/HAMP ¢ c4 da dugc bao cdo co lién quan dén mién

dich bam sinh chdng lai cic mam bénh vi khuan. Trong nghién ctru niy, chiing t6i tién hanh phan tich

méi quan hé giita tinh da hinh microsatellites/SSRs lién két voi gen hepcidin/HAMP va kha ning khéng

bénh do Streptococcus iniae trén c4 ro phi van dong NT1 (Pai Loan). 17 chi thi SSRs va cap mdi dic

hiéu di duogc thiét ké dua trén WebSat. Két qua danh gid trén 95 cé thé cho thiy 9/17 chi thi SSRs ¢6

tinh da hinh cao va tuan theo dinh luat Hardy-Weinberg. Cac chi thi nay s& duoc sir dung dé danh gia

kha ndng khang vi khuan S. iniae. 29 c4 rd phi NT1 thé h¢ thir nhat (khoi lugng 23,59 + 5,388 g/con)

da dugce cam nhiém véi vi khuan S. iniae 89353 bang phuong phap tiém, voi lidu tiém LDso la 1,3x10°

cfu/mL. Két qua phan tich cho thay, c6 su sai khac co y nghia thong ké vé kiéu gen va tan s6 alen giita

nhém sdng va nhom chét sau cam nhidm vi khuan & 3 chi thi SSRs (SSR7, SSR9 va SSR16) (p<0,05).
Diy 1a marker c6 tiém ning cho chon giéng ca ré phi Pai Loan khang bénh do S. iniae.

Tir khéa: Hepcidin, Microsatellite, R phi van NT1, Streptococcus iniae

MICROSATELLITES POLYMORPHISM ASSOCIATED WITH
HEPCIDIN/HAMP GENES POTENTIAL FOR SELECTIVE BREEDING OF
DISEASE-RESISTANT BY Streptococcus iniae IN NILE TILAPIA
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ABSTRACT

Streptococcus has been recognized as a major infectious disease-causing significant economic
loss in tilapia aquaculture in many countries. The hepatic antimicrobial peptide hepcidin/HAMP was
reported to be associated with innate immunity which defends against various bacterial pathogens and
viruses. In this study, we analyzed the corelation between the microsatellites/SSRs polymorphism in
the hepcidin/HAMP genes and the resistance to Streptococcus iniae in the NT1strain (tilapia strain in
Taiwan). Seventeen of hepcidin/HAMP-related SSRs and 17 SSR-specific PCR primer were designed
using WebSat. The result showed that 9/17 hepcidin/HAMP-related SSRs were polymorphic markers
and there is significant deviation from Hardy-Weinberg Equilibrium (HWE) (p<0,05). These SSRs were
examined for disease resistance to S. iniae. Twenty-nine the First generation (G1) tilapia of NT1 strain
(average weight of 23,59 + 5,388g/fish) were challenged with virulent S. iniae 89353 through
intraperioneal injection at dose of LD50 (1,3x105 cfu/ml). In this study, the genotype and the allele
frequency in three SSRs (SSR7, SSR9 va SSR16) were significantly different between two groups
(death fish with infected signals of S. iniae and alive fish infected with S. iniae) (p<0,05). Three SSRs
(SSR7, SSR9 va SSR16) are considered as potential molecular markers for selective breeding of
Taiwanese tilapia which resists to S. iniae.
Keywords: Hepcidin, Microsatellite, NT1 Nile tilapia strain, Streptococcus iniae

http://tapchi.huaf.edu.vn 2727
DOI: 10.46826/huaf-jasat.v5n3y2021.821


http://tapchi.huaf.edu.vn/
https://doi.org/10.46826/huaf-jasat.v5n2y2021.427

HUAF JOURNAL OF AGRICULTURAL SCIENCE & TECHNOLOGY

ISSN 2588-1256 Vol. 5(3)-2021:2727-2739

1. MO PAU

Cé 16 phi 1a mot trong nhiing loai
nudi thity san quan trong trén thé giéi, phd
bién trén hon 140 qudc gia (Fitzsimmons,
2016). Trong nhitng nim gan day, dich
bénh xuét huyét (Streptococcosis) gay ra
boi vi khudn S. agalactiae va S iniae, anh
huong nghiém trong dén nganh cong
nghiép cé ro phi toan cau, trong d6 26% la
do vi khuan S. agalactiae kiéu 1, 56% 1a S.
agalactiae kiéu 2 va 18% la S.iniae. Vi
khuén S.iniae gay bénh trén ca r6 phi & cac
nuéc nhu Trung Quéc, bai Loan, Ecuador,
Honduras, Indonesia, Thai Lan va
Philippin (Seehan va cs., 2009). O Dai
Loan, dich bénh do S. iniae bung phat trén
ca ro phi nuoi tai Cao Hung nam 2000 va
xuat hién hang nadm khi nhiét d0 moi
truong nudi cao (Gong va cs., 2017). Dé
chéng lai vi khuan, c4 da hinh thanh nhiéu
co ché chong lai sy xdm nhap va lay lan
ctia vi khuan voi sy tham gia cia cac gen
mién dich khac nhau. Hepcidin/HAMP la
mdt gen nhu thé. Hepcidin/HAMP & ca la
chat khang khuan (Antimicrobial peptide -
AMPs), peptide khang khuan biéu hién ¢
gan (LEAP-1) hoic peptide chéng vi
khuén & gan (HAMP) (Krause va cs., 2000;
Park va cs., 2001; Falco va cs., 2012). Bén
canh do6, hepcidin/HAMP con tham gia
diéu hoa su hip thu va giai phong sét tir cac
dai thuc bao va té bao mau (Krause va cs.,
2000; Robertson, 2009; Ganz va Nemeth,
2012). Hepcidin/HAMP ¢ cé da dugc bao
c4o 12 c6 lién quan dén mién dich bim sinh
chdng lai cic mim bénh vi khuin (ca vi
khudn Gram 4m, Gram duong) va vi rat,
nhu vi khuidn Streptococcus — spp.,
Escherichia coli, Staphylococcus aureus,
Lactococcus garvieae, Vibrio vulnificus, vi
rat gay hoai tr (IHNV), vi rit giy bénh
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hoai tir gan tuy (IPNV), vi rut gay bénh
NNV (Douglas va cs., 2003; Shike va cs.,
2004; Chen va cs., 2005; Hirono va cs.,
2005; Kim va cs., 2005; Rodrigues va cs.,
2006; Wang va cs., 2006; Chen va cs.,
2007; Huang va cs., 2007; Martin-Antonio
va cs., 2009; Chang va cs., 2011; Pan va
cs., 2011; Gong va cs., 2016). Trén ca rd
phi, nhiéu nghién ctu cho thdy rang,
hepcidin ¢ ca r6 phi Mozambica (TH1-5 va
TH1-3 peptide) c6 hoat tinh khang khuan
d6i vi mot sb vi khuan Gram 4m va duong
gdy bénh nhu S. agalactiae va V. vulnificus
(Huang va cs., 2007); gen hepcidin cua ca
16 phi van (HAMP1, HAMP2 va HAMP3)
c6 vai tro chdng lai vi khuén S. iniae (Gong
va cs., 2016).

Chi thi microsattellite 14 mot trong
nhiing chi thi phan tir hiru hiéu hd tro chon
giéng (MAS) béi nhitng vu diém vuot troi
cua ching. Microsatellites 1a nhiing chi thi
df”)ng trdi; co6 tinh da hinh, bién di cao; )
luong chi thi rat 16n, phan bd ngiu nhién
trong toan bo hé gen; dé dang xac dinh
bang phuong phap PCR. Vi vay, chi thi
microsattellite d@ dugc tng dung rong rai
trong xac dinh QTL lién quan dén tinh
trang khang bénh trong chon giéng mot sd
d6i twong thity san (Fuji va cs., 2007) va la
cong cu hitu hiéu dé kiém soat bénh (Moen
va cs., 2015). Microsatellite hitu hi¢u trong
phat hién QTL ddi v6i bénh hoai tir mau do
truyén nhidm (IHN) trén c4 hoi lai
(Barroso va cs., 2008); v&i bénh hoai tir
tuyén tuy do nhiém tring, bénh thiéu mau
do nhidm trung, khang THNV & c4 hoi Pai
Tay Duong (Rodriguez va cs., 2004;
Gilbey va cs., 2006; Moen va cs., 2007;
Houston wva c¢s.,, 2008). Chi thi
microsattellite lién két v6i tinh trang khang
bénh dugc nghién ctru trén mot s6 loai thuy
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san quan trong. Ozaki va cs. (2001) da
nghién ctru chi ra 51 chi thi microsatellites
lién quan téi gen qui dinh tinh khang IPN
trén c4 hdi. O ca bon Nhat Ban, locus
microsatellite Poli9-8TUF duogc phat hién
c6 lién quan dén kha ning khang bénh
lymphocystis (LD-R) (Fuji va cs., 2006).
Bén canh do, cic nghién ctu chi ra mbi
quan h¢ giira microsatellite voi bénh vi rut
ddm tring (WSSV) trén tém chan tring
(Dong va cs., 2008).

Trong nghién ctu nay, ching to6i
danh gid cac chi thi microsatellite/SSRs
lién két voi gen hepcidin/HAMP, va kiém
tra liéu sy da hinh trong cac gen nay c6 lién
quan dén sy khang bénh xuét huyét do vi
khuan S. iniae trén c4 ro phi van dong NT1
cua bai Loan.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit liéu nghién ciru

Vat liéu stir dung trong nghién ctru la
c4 16 phi van sinh truong nhanh cua Dai
Loan (dong NT1); dugc tao ra bing
phuong phap PCR-RFLP vung gen D-loop
va 4 chi thi microsatellites bdi Truong Pai
hoc Quéc gia Hai duong Dai Loan (Gong
va cs., 2017).
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2.2. Phwong phap nghién ciru
2.2.1. Tach chiét DNA

DNA miu vy c4 rd phi van dugc
tach chiét theo phuong phap sir dung kit
tach chiét MasterPure™ DNA Purification
Kit (Epicentre). Quy trinh tach chiét DNA
duoc thuc hién theo hudng dan ctia nha san
XUuAt.

2.2.2. Xac dinh chi thi microsatellites/SSRs
va thiét ké moi ddc hiéu

17 chi thi microsatellites/SSRs lién
két v6i gen hepcidin/HAMP va moi dic
hi¢u voi ting SSR da dugc xac dinh va
thiét ké dua trén cong cu WebSat tools
(Martins va cs., 2009) trén co s& 18 gen
hepcidin ctia ¢4 r6 phi da dugc cong b trén
ngdn hang gen NCBI voi mi sb
ASM185804v2 (GCF_001858045.1). Mdi
duoc thiét ké véi nhiét do gan moi 60°C, ty
1¢ GC dao ddng 40 - 60%, kich thudc san
pham PCR dao dong 200 - 400bp. Moi
xudi dugc danh ddu huynh quang 1a mot
trong boén loai (FAM, TAMDA, HEX,
ROX). Théng tin chi tiét chi thi SSRs duoc
trinh bay ¢ Bang 1.
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Bdng 1. Cac chi thi microsatellites st dung nghién ctru

SSRs

Lién két voi
gen

Trinh tyr mdi (5°-3”)

Trinh tur

lap

Kich
thude
san
phim
PCR

(bp)

SSR1

SSR2

SSR3

SSR4

SSR5

SSR6

SSR7

SSR8

SSR9

SSR1
0

OnHAMP
2-SSR1

OnHAMP
2-SSR2

OnHAMP
2-SSR3

OnHAMP
2-SSR4

OnHAMP
2-SSR5

OnHAMP
1a-SSR1

OnHAMP
1a-SSR2

OnHAMP
1b-SSR1

OnHAMP
1b-SSR2

OnHAMP
1b-SSR3

HAMP2 in
LG115end
3.8kb
(ID:
100698871)

HAMP2 in
LG115end
3.8kb
(ID:
100698871)

HAMP2 in
LG115end
3.8kb
(ID:
100698871)
HAMP2 in
LG11 3end
4.3kb
(ID:
100698871)
HAMP2 in
LG11 3end
4.7kb
(ID:
100698871)
HAMP1 in
LG115end
2kb
(ID:
109204280)
HAMP1 in
LG11 3end
4.7kb
(ID:
109204280)
HAMP1 in
LG115end
1.3kb
(ID:
109204256)
HAMP1 in
LG115end
1.3kb
(ID:
109204256)
HAMP1 in
LG11 3end
(ID:
109204256)

F:gagcacgaggacactgaCCACACAATCAACACACTGGTA
R:.TCAAACAGAAACAGGGACACAC

F:gagcacgaggacactgaGCACAGACACAGTAACACATG
C

R: ACTCCCTGGTACATGCTTCCTA

F:gagcacgaggacactgaTAGGAAGCATGTACCAGGGAG
T

R:AAAATCACTCAACCGTGTCCTT

F:gagcacgaggacactgaCACCACTGTCAACTGGCTAATG
R:GTTACCTTCTTGATACCGCAGG

F:gagcacgaggacactgaCTTTGGGTAGAGGAACACTCCA
R:.TGCAGGTCAATAGCAATACCAC

F:gagcacgaggacactgaCAGTGGGTGTTTGTTCCTTACA
R:TAGTAGGCTTTGTGTGCATTCC

F:gagcacgaggacactgaCCACACGCACTCTCACCA
R:.CTGGTAGCCTTGACCCAGTTT

F:gagcacgaggacactgaCCCCATAGCACTCCTTTTATTG
R TCATTTGGAGGTGTTTTCACAG

F:gagcacgaggacactgaGCGCTGTATAAGATTCCCGTTA
R:GGAAACACAAGAGACATGAGCA

F:gagcacgaggacactgaGTTTGTAGCTTAACCCATTCGC
RTGCCTTTGTTTAGATGAACTGC

(TA)u

(CAGG)s

(GN

(CTACY,

(TG)z

(GNa

(AC)2

(TG)2

(M

(TG)wo

375

368

348

359

309

315

236

322

370

364
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HAMP4 in

LG115end
SSR1 OnHAMP kb

1 4a-SSR

109204092)
HAMPL1 in

LG11 reverse

SSR1  OnHAMP  strand 5end
2 1c-SSR1 2kb
(ID:

109204255)

HAMPL1 in

F:gagcacgaggacactgaAAGTGTCGTTCCACCCACAT
(ID: R:ACAGAGTGTTCTGGCTTTCACA

(TGps 382

F:gagcacgaggacactgaGTGCATTACAGAGTGTTCTGGC
R: GTCTGGAGCCAAGTGTCGTT

(TG)r 395

LG11reverse  FgagcacgaggacactgaTTAAAATGGGCTCAGGAGAAA

SSRI  OnHAMP  strand5end
3 1¢-SSR2 6.3kb

(ATTCy 332

(ID: R:ACACACATAGATTCATCCGCAC

109204255)
HAMPL1 in
LG11 reverse
SSR1  OnHAMP  strand 3end
4 1d-SSR1 6.2kb
(ID:
100534415)
HAMPL1 in
LG11 reverse
SSR1  OnHAMP  strand 3end
5 1d-SSR2 750bp
(ID:
100534415)
HAMPL in

F:gagcacgaggacactgaTCGGAATTGAGCATTAAGACCT
R:GGTTCCCCATAGAACTCCTTTT

(TO) 245

F:gagcacgaggacactgaCAACAAGTGAAGCGACCATATT
R:TCACACACAAGCAGGTCAATTA

ACs 300

LG11lreverse F'gagcacgaggacactgaGTGGGAAACACAAGAGACATG

SSR1  OnHAMP . A
6 10-SSR3 strand intron2

(T2 232

(ID: R:.CAGGGCTGAGATAGATTTTGGT

100534415)
HAMPL in

SSRL  OnHAMP  LG113end
7 1g-SSR (ID:
109204285)

F:gagcacgaggacactgaGGTTCCCCATAGAACTCCTT
R TCGGAATTGAGCATTAAGACCT

(TGys 261

2.2.3. Phan img PCR khuéch dai gen
hepcidin

Phan ung PCR khuéch dai gen
hepcidin dugc thuc hién trén may
Professional Themrocycle (Biometra).
Thanh phan phan tng PCR trong thé tich
25ul gdbm: 5pul MyTaq™ Mix 2x (Bioline,
M3), 1ul mdi loai mdi xudi va mdi nguoc
(ndng d6 10pM), 2ul DNA khudn (~ 200
ng) va nudc dé ion. Chu trinh nhiét dugc
thyc hién nhu sau: Giai doan tién bién tinh
& 94°C trong 2 phut; tiép d6 1a 35 chu ky
bao gdm (bién tinh & 94°C trong 1 phut, gin
mdi & 60°C trong 45 gidy, tong hop kéo dai
0 72°C trong 30 gidy); hoan thanh ¢ 72°C
trong 5 phdt va giit & 4°C. San pham PCR
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dugc kiém tra bang dién di trén gel 1,5% véi
thang DNA chuan 100bp (Invitrogen, M¥).
2.2.4. Panh gia sy da hinh cua cdc chi thi
SSRs

Sau khi c6 san pham PCR, cic mau
dugc phan tich doan trén hé thong phan tich
di truyén ABI3730xl1 ctia Cong ty Taiwan
Genomics  (https://en.genomics.com.tw).
Mau sau khi chay xong dugc ghi nhan alen
bang phan mém GeneMarker V.2.2.0.

Panh gia sy da hinh cta cac chi thi
SSRs la budc dau tién dé xac dinh chi thi
SSRs tiém ning lién quan dén kha ning
khéng vi khuan S.iniae; va dugc danh gia
dira trén cac thong sé sau: Mtrc d6 da hinh
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cua cac locus microsatellites (PIC-
Polymorphism Information Content) duogc
tinh dua trén Website online, PIC caculator.
Céc thong s6 di truyén (tan sb alen, so alen
& mdi vi tri microsatllite, gia tri di hop tu
quan sat-Ho, di hop tir mong dgi-He va
Panh gia can bang Hardy-Weinberg, HWE)
dugc phan tich bang phan mém GenAlex
6.5-Genetic Analysis in Excel (Peakall va
Smouse, 2006). Tinh da hinh cta chi thi
SSRs dugc danh gia trén 95 ca thé dong
NTL1.

2.2.5. Xdc dinh chi thi SSRs tiém nang lién
quan dén kha néng khang vi khudn S.iniae

Gay cam nhiém vi khuan S.iniae trén
ca 1o phi van: 29 ¢4 ro phi van thé hé G1
dong NT1 (khdi lugng 23,59 + 5,388 g/con)
da duoc cam nhiém véi vi khuan S. iniae
89353 bang phuong phap tiém, véi liéu tiém
la 0, mL dich loc vi khuan (1,3x10°
cfu/mL). P6i chung am va déi ching
duong: S6 lugng 10 con/16 thi nghiém. Liéu
tiém 1an lugt 1a 0,1 mL dung dich PBS
(sterile phosphate-buffered saline; pH 7,4)
va 0,1 mL dich loc vi khuan (1,3x10°
cfu/mL). Thi nghiém dugc bd tri trong bé
120 lit, nhiét d6 nudc duy tri 28°C, suc khi
24 gid/ngay. Ca duge cho an 2 1an/ngay véi
thuc an cong nghi€p 35%P (Uni-president,
Taiwan).

Mau ca chét véi cac triéu chimg 1am
sang nhu boi khong dinh hudng, xoay tron,
mit 16i hodc duc, da mau sim, xuit huyét o
gbc vay duoc thu hang ngay. Mau vay cia
nhom cé séng dugc thu sau 14 ngdy cam
nhiém v&i vi khuén S. iniae. Mau vay duoc
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gilt trong ethanol 96 d9, bao quan & 4°C
truée khi tach chiét DNA. Quy trinh tach
chiét DNA, phan tmg PCR khuéch dai gen
hepcidin va phan tich doan dugc thuc hién
nhu ndi dung trén. Phan tich kiéu gen va tan
so allen khac biét gitra 2 nhém sdng-chét
sau cam nhiém, x4c dinh cic SSRs tiém
ning dya vao phin mém SPSS 20, so sach
Chi-square.
3. KET QUA VA THAO LUAN
3.1. DPanh gia sy da hinh cda cac chi thi
SSRs

Két qua phéan tich doan ciia miu
nghién ctu dugc thé hién qua biéu do6
dudng tin hiéu. Kich thudc cac alen cua
tirng vi tri SSR duoc xac dinh dua vao cac
dinh (peak) tuong Ung véi cac doan san
phém DNA du kién dugc nhan 1én va dugc
biéu thi bang hinh anh tin hiéu do. Tét ca
céc alen trude khi dua vao phén tich bang
phén mém déu duge xac dinh tinh nhiéu, do
& nét cla tin hiéu d6. Két qua cho théy,
12/17 chi thi SSRs ¢6 hinh anh tin hiéu do
13 nét, it nhidu. BAi voi cac ca thé dong hop
s€ quan sat dugc duy nhét 1 dinh tin hiéu do,
tuong ung véi 2 alen c6 cung kich thudec.
Nguoc lai, véi cac ca thé di hop s€ quan sat
duogc 2 dinh cua tin hiéu dd riéng ré twong
ung voi 2 alen tach biét cach nhau trong
khoang tir 1 dén 30 alen tuy theo kiéu lap
cua locus SSR.

Panh gia sy da hinh cta cac chi thi
SSRs 14 co s¢ quan quan trong dé xac dinh
chi thi SSRs tiém nang lién quan dén kha
ning khang vi khuan S.iniae. Két qua dugc
thé hién ¢ Bang 2 va Hinh 1.

Pham Hf‘)ng Nhat va cs.
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Bdng 2. Sy da hinh ciia cac chi thi microsatellites st dung nghién ctru

SSRs/ Microsatellites N Na Ne Ho He PIC HWE test
SSR 1 95 2 1,35 0,31 0,26 0,23 ns
SSR2 95 2 1,34 0,29 0,25 0,22 ns
SSR3 95 1 1,00 0,00 0,00 0,00 Monomorphic
SSR 4 95 3 1,85 0,69 0,46 0,36 falea
SSR 5 94 3 1,70 0,51 0,41 0,37 *
SSR 7 95 7 2,51 0,98 0,60 0,53 falela
SSR 8 95 2 1,74 0,61 0,42 0,33 falela
SSR 9 95 2 1,92 0,33 0,48 0,36 **

SSR 10 95 4 1,43 0,24 0,30 0,28 falela
SSR 13 95 3 2,66 1,00 0,62 0,55 falell
SSR 15 95 4 2,65 1,00 0,62 0,55 Fxk
SSR 16 94 3 1,49 0,41 0,33 0,28 **
Mean 95 3,44 2,00 0,64 0,47 0,40
SE 0,14 0,48 0,15 0,09 0,04 0,04

N: s6 mau nghién cizu; Na: sé alen trén locus; Ne: sé alen hiéu qua; Ho: di hep ti quan sat; He: Dj hop ti mong
doi; PIC: mic dg da hinh; * Sai khdc ¢é ¥ nghia so véi dinh ludt Hardy-Weinberg (p<0,05); ** Sai khac co y
nghia so vdi dinh lugt Hardy-Weinberg (p<0,01),; *** Sai khdc cé y nghia so voi dinh lugt Hardy-Weinberg
(p<0,001)

3.1.1. Tdn sé alen va dé da dang cua alen

Két qua udc tinh da hinh cac alen
trén 12 locus SSRs & cac ca thé ro phi van
dong NT1 thay rang co6 téng cong 31 alen
duogc xac dinh véi kich thude dao dong tir
200bp dén 400bp. Trong d6, 8/12 locus
SSRs thé hién tinh da hinh cao véi su xuat
hién 3-5 alen/tung SSR; nhu locus SSR7
¢6 tinh da hinh alen cao nhit v&i sy xudt
hién 5 alen; tiép theo 1a locus SSRI10,
SSR15 voi 4 alen; tiép theo 3 alen tai locus
SSR4, SSR5, SSR9, SSR13, SSR16. 4/12
locus SSRs thé hién tinh da hinh thap véi
su xuit hién 1-2 alen/ting SSR; cu thé 2
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alen tai locus SSR1, SSR2, SSR&; va it
nhat 1 1 alen tai locus SSR3 (Hinh 1).

Bén canh cac alen xuét hién v&i tan
s6 cao, c6 mot sd alen hiém va xuit hién
v6i tan s6 thip, nhur alen 382 (locus SSR4),
alen 240 (locus SSRY7), alen 385 (locus
SSR10), alen 254 (locus SSR16). Vi tan
s6 xuat hién rit thap trong quin dan, cic
alen nay c6 thé d& dang mat di néu khong
¢6 su lai tao dé duy tri hodc cling c6 thé tao
wu thé lai cho thé hé sau néu tiép tuc chon
loc.
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Hinh 1. Tan s alen cua 12 chi thi microsatellites
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3.1.2. Mikc @6 da hinh ciia méi locus PIC

Chi s6 PIC thuong dugc su dung
trong di truyén hoc nhu mét thudc do tinh
da hinh ctia céc chi thi (Shete va cs., 2000).
Theo Botstein va cs. (1980), PIC 1a mot chi
s6 vé mirc do bién ddi di truyén; PIC > 0,5
duoc coi 1a co6 mic @O da hinh cao; 0,25
<PIC<0,5 duogc coi la ¢c6 mirc d6 da hinh
trung binh; va PIC<0,25 dugc coi la mirc do
da hinh nho. Trong nghién ciru nay, chi s6
PIC dao dong trong khoang 0,0 - 5,5; trung
binh 14 0,40 + 0,04; 3 locus duogc coi la da
hinh cao (PIC>0,5); 6 locus dugc coi la da
hinh trung binh (PIC>0,25) va chi c¢6 3
locus SSR1, SSR2 va SSR3 duoc coi 1a ¢6
muc d§ da hinh thép (dao dong tr 0 - 0,23),
¢6 thé do 3 locus nay c6 do da dang alen
thip (chi c6 mot dén hai alen trong quan
dan). Két qua PIC nay co thé giai thich do
dong NT1 dugc tao ra tur chon giéng dua
trén ca thé, mirc do da hinh s& thip hon so
v6i chon gidng theo gia dinh. Do d6, 9 locus
¢6 mirc d6 da hinh trung binh dén cao phu
hop dé st dung trong danh gia dic diém da
dang di truyén quan thé va xéac dinh chi thi
SSRs lién két voi kha ning khang bénh.
Trong nghién ctru mbi lién két gitra chi thi
microsatellite va tinh trang sinh truéng o
lodi c4 bién (mandarin fish), Sun va cs.
(2015) da nghién ctru trén tong s6 120 chi
thi SSRs, phat hién 18 locus c6 tinh da hinh
cao (gia tri PIC trung binh Ia 0,50), dugc
chon dé thir nghiém tuong quan véi kha
nang sinh truong (co thé trong luong, chiéu
dai va chiéu cao) dwa vao chi s6 PIC. Trong
nghién ctru danh gia da dang cac quan dan
c4 16 phi tai tinh Quang Pong, Trung Quéc
da str dung 10 locus microsatallite, trong d6
8 locus microsatallite ¢c6 mirc d6 da hinh
locus cao va hai locus duogc coi 1a c6 mirc
d6 da hinh locus vira phai va ca 10 locus nay
déu dugc chon dé danh gia da dang di
truyén cac quan dan ré phi (Gu va cs.,
2014).
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3.1.3. Tinh di hop tir

Trong nghién clru nay, gia tri di hop
tir quan sat (Ho) cao hon so voi di hop tr
mong doi (He), cho thay tit ca cac locus &
déu co sy da dang di hop tir. Cu thé, gia tri
Ho trung binh 14 0,64 + 0,09, gia tri He trung
binh 14 0,47 £ 0,04. Tinh di hop tr trong mot
quan thé co thé coi 1a “thudc do” cho su da
dang di truyén cta quéan thé d6. Theo Kotzé
va Muller (1994) néu mot quan thé c6 tinh
di hop tir cao & mét locus thi c6 thé dua ra
ki vong rang quan thé d6 ciing c6 mirc da
dang di truyén cao & nhiéu locus khac nhau.
Mirc d6 di hop tir cang cao thi ¢6 nhiéu bién
di di truyén va nguoc lai. Ngoai ra, so sanh
muc di hop tir quan sat va muc di hop tir ki
vong co thé cho biét su tac dong cua cac
dong gen bén ngoai toi di truyén ciia mot
quan thé. Cu thé, mirc di hop tir quan sat 16n
hon mtrc di hop tu ki vong, thi cac dong gen
ngoai lai ¢ thi anh huong 16n khién tinh di
hop tir ting cao trong quan thé (Crawford,
2007).
3.1.4. Pdnh gid cdn bang Hardy-Weinberg
(HWE)

Di truyén ctia 9/12 microsatellite trén
quan dan ca r6 phi van NT1 sai khéc ¢ y
nghia so véi dinh luat can bang HWE (P <
0,05) (Bang 2). Nguoc lai, di truyén cua 3
locus SSR1, SSR2 va SSR3 déu léch khoi
can bang HWE. Su cin bang HWE trong
quan dan c6 y nghia rat quan trong trong xac
dinh tan sé alen lin, tan sb cua cac “thé
mang” va trong danh gia di truyén thé h¢
sau cua quan dan. Theo Nei (1978), lac
dong di truyén, giao phdi can huyét, cach ly
dia Iy c6 thé 1a mot trong nhimg nguyén
nhan dan dén khong cin bang di truyén cua
mot quin dan. Viée lai tao giita cac dong ca
16 phi c¢6 ngudn gdc khac nhau 1a mot giai
phap hiru hiéu giap duy tri da dang alen va
c6 thé phuc hdi mot ph?m sy da dang di
truyén mét di, ciing nhu han ché murc d6 can
huyét nhu dé xuét cua Freitas va cs. (2007)
va Zou va cs. (2015).
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Nhu vay, tong hop cac chi sé danh
gia thdy rang, 9/12 chi thi microsatellite co
murc do da hinh cao, trir chi thi SSR1, SSR2
va SSR3. Cac chi thi nay s& tiép tuc duoc
sang loc dé xac dinh kha ning khang bénh
do vi khuan S. iniae trén ca ro phi van.

3.2. Xac dinh chi thi SSRs tiém niing lién
quan dén kha ning khing vi khuin
S.iniae

Két qua cam nhiém cho thiy, ty 18
chét ctia mau thi nghiém (11/29) va mau d6i

chung duong (4/10) 1a tuong duong 40%,
trong khi miu d6i chimg am khong xuat
hién cé chét. Trong qua trinh theo ddi thi
nghiém, thdy rang ca co biéu hién 1am sang
dic trung cua bénh xuat huyét do vi khuan
S. iniae nhu boi khong dinh huorng, xoay
tron, mét 161, da mau sdm, xuit huyét & gbc
vay. Nhu vay, tic nhan gay tir vong ca trong
thi nghiém 1a vi khuéan S, iniae va cac phan
tich tiép theo 1a cho két qua tin cay.

Bing 3. Kiéu gen va tan s6 alen cua 9 chi thi microsatellites cia nhém cé ro phi van
khang va nhiém bénh do S.iniae véi so sanh Chi-squared

Kiéu gen (Genotype) Tén s6 alen
Locus Genotvoe Nhém ca Nhém ca valie  Alen Nhom ca Nhém ca value
9P hdngbénh  bibénh P khangbénh  bibénh P
AA (1=16) 10 6 0960 A 28 17 0,964
SSR4  AB(n=13) 8 5 (>005) B 8 5 (p>0,05)
AC (n=12) 7 5 A 7 5
SSR5  BC (n=12) 8 4 (();%3(?5) B 8 4 ((18855)
CC (n=4) 2 2 =05 ¢ 19 13 =5
ssr7 BD (n=5) 0 > ooor 2 153 151 0,007
BE (n=24) 18 6 (p<005) ¢ 18 : (p<0,05)
srg  BC(=17) 12 5 0277 B 12 5 0,389
CC (n=12) 6 6 (P>005) C 24 17 (p>005)
AA (n=10) 5 5 A 22 12
SSR9  AC(n=14) 12 2 0,018 0,622
oC (5) ) A (p<005) C 14 10 (p>005)
AA (n=21) 15 6 0,099 A 33 17 0238
SSRI0 Ac (n=8) 3 5 (@005 C 3 (©>005)
I T T T
BF (n=13) 6 6 (p>005) 5 : (p>0,05)
AC (n=16) 9 7 A 18 11
AD (n=5) 4 1 0660 C 9 7 0,822
5SR15 j ©>005) D 4 1 (©>0,05)
AE (n=8) 3
E 5 3
BB (n=18) 14 4 0,026 B 32 1 0,050
SSRI6 B (=11 4 7 (p005) C 4 7 (<005

Téng s6 29 ca rd phi thé hé thi nhit
ctiia dong NT1 (khéi lugng 23,59 + 5,388
g/con) di dugc cam nhidm vé6i vi khuan S.
iniae 89353 bang phuong phap tiém, véi
lidu tiém LDs 12 1,3x10° cfu/mL. Két qua
phan tich cho thay, co su sai khac c6 y nghia
thong ké giira kiéu gen va tan s6 alen cta 3
chi thi microsatellite (SSR7, SSR9, SSR16)
giita nhom sdng va nhom bi bénh sau cam
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nhidm vi khudn S. iniae (p<0,05). Nguoc
lai, 6 chi thi microsatellite con lai c6 kiéu
gen va tan sb alen giita 2 nhém sai khac
khong c6 ¥ nghia théng ké (p>0,05). Day la
két qua so bd ban dau, cAn nghién ctru kiém
nghiém chi thi trén sé luong 16n mau dé
danh gia tong hop hon. Nhu vay, két qua
buéc ddu dd xac dinh dwge 3 chi thi
microsatellite  lién  két  voi  gen
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hepcidin/HAMP lién quan dén kha ning
khang vi khuan S. iniae trén ca r6 phi van
sinh trudng nhanh dong NT1.

Trong nghién cau trén, 3 chi thi
microsatellite (SSR7, SSR9, SSR16) ¢6 kha
ning khang vi khuén S. iniae trén ca ro phi
van c6 thé do ca 3 chi thi nay déu lién két
vdi gen hepcidin/HAMP1 (nhu Bang 1) va
nam trén nhiém sac thé lién két s6 11 (LG
11) trong ban d lién két gen cua cé rd phi.
Gen hepcidin/HAMP1 da dugc chung minh
¢6 céu triic tuong tw nhu gen hepcidin/TH1-
5 va c6 vai tro chdng lai ca vi khudn gram
am va gram duong trén ca rd phi, nhu S.
iniae, S. aureus, Vibrio vulnificus (Huang
va cs., 2007; Pan va cs., 2011; Gong va cs.,
2016). Trong 12 gen hepcidin/HAMP trén
LG11, phat hién 7 HAMPI1, 1 HAMP2, 1
HAMP3 and 3 HAMP4 (Gong va cs., 2017;
Ho va cs., 2017; Pham va cs., 2017). Vlng
ma hoa protein ctia gen hepcidin/fHAMP1
va gen hepcidin/TH1-5 chira 22 acid amin
GIKCRFCCGCCTPGICGVCCRF (Gong
va cs., 2016; Huang va cs., 2007).

Nghién ctru nay la céng b dau tién
vé chi thi microsatellite lién quan dén kha
nang khang bénh do vi khuan S. iniae trén
ca rd phi van. Nghién ctru nay 1a co sé khoa
hoc dé ung dung 17 chi thi mirosatellite nay
lien két v6i cac gen hepcidin/HAMP trong
nghién ctru chon giéng cé rd phi van khang
bénh xuat huyét ¢ Viét Nam. Ching vi
khuan S. agalactiae kiéu 2 dugc coi 1a tac
nhan chinh gay bénh xuat huyét trén cé ro
phi van & Viét Nam (Sheehan va cs., 2009;
Nguyén Viét Khué va cs., 2009; Pong
Thanh Ha va cs., 2011; Truong Thi My
Hanh va cs., 2020). Kiém tra liéu sy da hinh
trong cac chi thi microsatellite nay trén céac
gen hepcidin/HAMP c6 lién quan dén su
khang bénh xuit huyét do vi khudn S.
agalactiae trén ca ro phi van chon giéng cua
Viét Nam hay khong cling dugc thyc hién.

http://tapchi.huaf.edu.vn
DOI: 10.46826/huaf-jasat.v5n3y2021.821

4. KET LUAN
Trong nghién clru nay, ching t6i da
phén tich phan tich tinh da hinh cta 17 chi
thi SSRs lién két voi gen hepcidin//HAMP,
va danh gia méi twong quan kiéu gen, tin s6
alen cua cac chi thi SSRs da hinh dén kha
ning khang bénh xuat huyét do vi khuan S.
iniae trén ca r6 phi van sinh truong nhanh
dong NT1 cua Pai Loan. 9/17chi thi SSRs
co tinh da hinh cao va tuan theo dinh luat
Hardy-Weinberg (p<0,05) da duoc sir dung
dé danh gia kha niang khang bénh. Nghién
ctru d3 bude dau xac dinh duge 3 chi thi
SSRs tiém nang (SSR7, SSR9,SSR18) lién
két véi gen hepcidin/HAMP lién quan dén
kha nang khang vi khuan S. iniae trén ca ro
phi van sinh truong nhanh dong NTI
(p<0,05). Céc chi thi tiém ning nay s& dugc
ung dung 1a chi thi phan tu hd tro chon
gidng (MAS) trén cé ro phi thwong mai cuia
Pai Loan lién két voi kha niang khang bénh
xudt huyét do vi khuan S. iniae. Két qua cho
thiy c6 thé ap dung 17 chi thi SSRs nay cho
nghién ctru chon gidng trén ca rd phi van
khang bénh xuit huyét do vi khuan S.
agalactiae ¢ Viét Nam.
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