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V. parahaemolyticus chan tring. Bang phuong phap xac dinh trinh ty gen 16S rRNA,
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1. Giéi thiéu

Hang nim nganh thay san da dong gop khoang 3-4% tong GDP ciia Viét Nam, trong d6 c6
nudi tom nude lo. Nam 2023, tong san luong thuy san dat 9,23 triéu tan, tang 2,2% so véi clng
ky nam 2022. San luong nudi trong wdc dat 5,45 triu tan, san luong khai thac dat 3,85 triéu tan
[1]. Trong d6, san lwong tom nam 2023 dat 1,21 triéu tan, ting 5,8% so voi nam 2022 [1].

CUng Véi sy phét trién vé nang suat thi nganh nay ciing dang phai d6i mat voi nhiéu khé khin
nhu 6 nhiém méi truong nudc va dich bénh, ma dac biét 12 bénh hoai tir gan tuy cap (Acute
Hepatopancreatic Necrosis Disease - AHPND) véi ty 1& chét 1én dén 100% do vi khuan V.
parahaemolyticus gay ra [2].

Dé han ché dich bénh, ngudi nudi thuong sir dung khang sinh va viéc sir dung khéang sinh lau
dai s& dan toi ton du khang sinh trong san pham thuy san, 1am anh huong dén stic khoe ngudi tiéu
dung. Do vy, viéc sir dung chang vi khuan vira cd kha ning sinh cac enzyme hd tro tiéu hod
thire an, dong thoi 6 kha ning sinh chat khéang khuan d6i khang véi vi khuan gay bénh duoc
danh gia 1a mot giai phéap tiém niang va dat hiéu qua cao.

MOt sb vi sinh vat thuong dugc st dung 1am ché pham sinh hoc trong nudi trong thuy san dién
hinh thugc cac chi Bacillus, Nitrobacter, Nitrosomonas, Lactobacillus, Propiobacterium... va
gan ddy cac nha khoa hoc con quan tam t6i nhom vi khuan tia quang hop (VKTQH) béi nhiing
vai tro cua chung trong viec kiém soat chat luong nudc (giam H,S, kim loai ning, COD...) [3]-
[5]; cung cip ngudn protein don bao (SCP) [6], [7] va st dung lam probiotic trong nudi trong
thuy san [8]-[13] .

O Viét Nam, nhém VKTQH di va dang duoc ng dung trong nhiéu linh vuc nhu xu Iy nudc
thdi ddm dac hiru co [14], xtr Iy sulfide trong cac ngudn nudc 6 nhlem [15], str dung lam thuc dn
tuoi sdng cho con giéng dong vat bién [16]. Tuy nhién, hién nay vin chua c6 cong bd nao vé viéc
tuyén chon VKTQH sir dung lam probiotic trong nudi tdm thé chan trang. Do d6, bai bao nay
trinh bay két qua nghién cau lya chon chang VKTQH vira ¢6 kha ning sinh enzyme phan hiy
chat hiru co giam 6 nhiém méi truong nudc ao nudi va vira co kha ning khang vi khuan V.
parahaemolyticus gay bénh AHPND.

2. Phwong phap nghién ciru
2.1. Vit ligu nghién ciru

Chung VKTQH ND42 duoc phan 1ap tir nudc ao nudi tdm thé chan triang tai xa Giao Phong,
huyén Giao Thay, tinh Nam Dinh.

Chang vi khuan kiém dinh Vibrio parahaemolyticus BLV10 chtra 02 gen doc PirA, PirB duoc
phan lap tir tdm bi bénh AHPND tai xa Vinh Binh, huyén Hoa Binh, tinh Bac Liéu va duoc luu
trit tai Phong Thi nghiém trong diém Cong nghé gen - Vién Cong nghé sinh hoc, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam.

MBoi treong nudi cdy VKTQH 13 méi truong GA bao gdbm cao nim men (2 g/L); acetate (5,44
g/L); KoHPO4 (0,5 g/L); (NH4):HPO, (0,8 g/L); KH:POs (0,5 g/L); MgSO4.7H.0 (0,2 g/L);
CaCl,.2H,0 (0,053 g/L); vi lugng SL6 (1 mL/L); dung dich vitamin B, (10 mg trong 100
mL nudc) (0,4 mL/L); glutamate (3,8 g/L); NaCl (15 g/L); pH 6,8-7,0.

(*) Thanh phan dung dick vi lwong SL6: CoCl,.6H,0 (0,25 g/L); CuCl,.5H,0 (0,01 g/L);
MnCl,.4H,0 (0,07 g/L); ZnCl, (0,1 g/L); NiCL6H:O (0,01 g/L); Na,SiOs.5H:0 (0,01 g/L):
FeCl,.4H0 (18 g/L); HaBO (05 g/L); NazM0oOs.2H0 (0,03 g/L); H:0 1 lit.

(**) Dung dich vitamin B12 dwoc khir tring bang mang loc va bé sung vao méi trirong truéc
khi si dung.

Mai truong TSB (Tryptic Soy Broth) sir dung dé nudi cdy vi khuan V. parahaemolyticus c6
thanh phan casein peptone 15 g; soya peptone 5 g; NaCl 15 g; nudc cat vira du 1.000 mL.

Moi trudng TSA sir dung dé xac dinh kha ning VKTQH dbi khang véi vi khuan V.
parahaemolyticus gom tryptone 15 g; soytone 5 g; NaCl 15 g; agar 15 g; nudc cat 1.000 mL.
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Mbi truong GA thach (1,5% agar) ¢6 bé sung timg loai co chat 1a 1% gelatin; 1% casein; 1%
tinh bot; 0,5% CMC va 1% tributyrin twong tng dé xac dinh kha nang sinh enzyme gelatinase,
proteinase, amylase, cellulase va lipase.

2.2. Phwong phap nghién curu
2.2.1. Phurong phdp nuéi cay VKTQH

VKTQH dugc nudi trong lo peniciline ¢6 thé tich 13 ml (chira 10 ml) méi truong GA long,
day kin bang nut cao su dé han ché oxy xam nhap, b6 sung NaCl 15 g/I, nhiét d6 28-30°C, anh
sang khoang 5.000 lux. Sau 2-7 ngay thu dich nudi cay dé xac dinh kha ning dbi khang véi V.
paraheamolyticus va kha nang sinh enzyme.

2.2.2. Phuong phdp xdc dinh kha ndng dai khang

Tién hanh tién sang loc si dung phirong phdp 2 16p thach

Chuang vi khuan V.paraheamolyticus dugc nuéi trong méi truong TSB long, nhiét do 28-30°C,
lic 150 vong/phdt. Sau 18h nudi cay, thu dich vi khuan va diéu chinh mat do té bao 1x10°
CFU/mI (ODego=0,1) [13].

VKTQH nudi trong méi trudng GA sau 2 ngay nudi thu dich va didu chinh mat do té bao
ODsso=0,5; hit 10 pl mau VKTQH nho 18n trén bé mit dia thach (moéi truong TSA) va tiép tuc
nudi ¢ diéu kién vi hiéu khi cé chiéu sang trong 5 ngay.

Khi nhiét d6 moi truong TSA dat khoang 40°C thi bd sung 10% giéng vi khuan V.
paraheamolyticus da chuan bi nhu trén, lic déu va d6 mot 16p mong 1én trén dia thach chira moi
truong TSA d nudi VKTQH dugc 5 ngdy. Tién hanh nudi cac dia nay ¢ 30-32°C trong 18 gid va
xé4c dinh hoat tinh khang khuan théng qua vong vd khuan.

Xdc dinh khd ndng khdng khudn bang phwong phdp khuéch tan giéng thach

Sau 7 ngay nudi cady VKTQH tién hanh ly tam dich ¢ 8.000 vong/15 phut, sau dé tién hanh cd
dic dich bang phuong phap dong kho. Dich sau khi dong kho duoc hoa tan lai trong metanol
(10%) dé duoc nong do dam dac gap 20 lan so véi dich nudi ban dau. DSi ching 1a methanol
10%. Hat 50 pL dich vi khuan kiém dinh I1én bé mit dia thach TSA va trang déu. Tién hanh duc
15 trén dia thach va hat 120 pL dich VKTQH di duogc ¢6 dic nho vao giéng thach, u ¢ 35°C trong
18h [13]. Hoat tinh khang khuan (HTKK) cia VKTQH dugc xac dinh theo cong thic (1):

HTKK =D -d (mm) 1)

Trong dé: D: Puong kinh vong vo khuan + duong kinh 15 khoan.

d: Puong kinh 16 khoan.

2.2.3. Phuong phadp xdc dinh hogt tinh enzyme

VKTQH sau 2 ngay nudi cdy duoc diéu chinh vé mat do ODggo= 1, sau d6 hut 50 pl nho vao
ting giéng thach chira cac co chét gelatin, casein, tinh bot tan, CMC va tributyrin dé tién hanh
nghién ciu kha ning sinh téng hop cac loai enzyme twong tng la gelatinae, protease, amylase,
cellulase va lipase can khao sat kha ning sinh enzyme. Céc dia duoc u trong diéu kién hiéu khi -
tbi, nhiét 30-32°C, trong 5 ngay [13]. D& 1am rd su xuit hién cia vong phan giai co chit, can tién
hanh nhuom dia thach véi dung dich Lugol dbi vai thi nghiém xac dinh kha nang phan giai tinh
bot tan, véi dung dich Congo Red 1% (trong 15 phdt; rira lai bang NaCl 1M) d6i véi thi nghiém
xac dinh kha ning phan giai CMC, véi dung dich Frazier dbi voi thi nghiém xac dinh kha ning
phan giai gelatin va casein. Riéng ddi véi sy phan giai tributyrin, su phan giai tributyrin s& tao
thanh vong trong hon trén nén méi truong cd mau trang duc, do vay khéng can thém su hd tro dé
hién vong. Hoat tinh sinh enzyme (HT) dwoc xac dinh théng qua vong phan giai co chét theo
cong thuc (2):

HT =D -d (mm) 2
Trong dé: D: Puong kinh vong phan giai + duong kinh 16 khoan.
d: Puong kinh 16 khoan.
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2.2.4. Phurong phdp dinh danh vi khudn si dung gene 16S rRNA

Téch chiét DNA tong s6: VKTQH sau khi nuéi tang sinh trong méi truong GA dugc cho vao
dng eppendorf 1,5 mL, tién hanh thu sinh khéi bang cach ly tm 8.000 vong/phdt trong 15 phut.
Str dung kit Gen JET (Thermo) dé tach DNA tong sd, xac dinh chat luong DNA bang dién di
trén gel agarose 1%.

Phdn #ng PCR: Gene 16S rRNA duoc phan 1ap sir dung cap mdi c6 trinh tw mdi xudi F1 (5°-
AGAGTTTGATCCTGGCTCAG-3’) va moi nguoc R1 (5’-ACGGCTACCTTGTTACGACT-3’)
dugc thiét ké theo. HAn hop phan ang PCR (tong thé tich 25 ul) gém 12,5 pl master mix; 1 pl
mdi mdi loai (10 pmol); 1,0 ul DNA khuén; 9,5 ul nuéc cat v trang. Phan ing PCR duoc thyuc
hién theo chuong trinh: 95°C/3 phut; 30 chu ky (95°C/30 gidy; 50°C/45 gidy; 72°C/50 giay; 72°C/8
phat) va gitr & 4°C. San pham PCR duoc dién di trén gel agarose 1% va tién hanh tinh sach trudc
khi doc trinh tw. San phdm PCR chuta doan gen 16S rRNA duoc giai trinh ty theo phuwong phép
st dung cac dideoxynucleotide cua Sanger biang may giai trinh ty gen ty dong. Trinh tu
nucleotide cua gen 16S rRNA dugc phan tich bang phan mém BioEdit va so sanh mirc do tuong
ddng véi trinh ty da dugc cong bé trén GenBank bang chwong trinh BLAST dé dinh danh loai vi
khuan. Sau d6, str dung phin mém Mega 11 dé xay dung cay chung loai cua cac chang vi khuén
nghién cau voi cac loai gan giii.

2.2.5. Phuong phdp xit 1y sé liéu

MGi thi nghiém duoc tién hanh 3 lan doc lap. Két qua duoc thé hién dudi dang gia trj trung
binh + do léch chuan (TB + SD). Tinh toan s6 liéu duoc thuc hién bang phan mém Microsoft
Excel phién ban 2019.

3. Két qua va ban luan
3.1. Khd ndng doi khang véi vi khudn V. paraheamolyticus ciia VKTQH

Két qua tién khao sat kha niang dbi khang cua chung ND42 véi vi khuan gay bénh V.
paraheamolyticus bing phwong phap ddi khang truc tiép trén 2 I6p thach cho thay ching
VKTQH ND42 c6 xuit hién viing sang xung quanh (Hinh 1A).

Phuong phap d6i khang truc tiép trén 2 I6p thach chi cho biét chung khao sat c6 ddi khang
hay khong ma khong biét rd chung nay sinh hop chat khang khuan hay dbi khang do canh tranh
dinh dudng. Do d6, thi nghiém tiép theo sir dung phuong phap khuéch tan giéng thach dé xac
dinh chung ND42 ¢4 sinh chat khang khuan hay khong va két qua dugc trinh bay & Hinh 1B.

)
\ C
id -

Hinh 1. Két qua déi khang cua ching ND42 véi vi khudn V. paraheamolyticus gay bénh AHPND
(A: Poi khang truc tiep trén 2 16p thach, B: Phuong phdp khuéch tan trén giéng thach)

Hinh 1B cho thiy, ching ND42 c6 kha nang ddi khang véi vi khuan V. paraheamolyticus voi
duong kinh vong khang khuan 1a 14,66+0,31 mm.

Theo nghién ctiu cia Chumpoll khi tién hanh xac dinh kha nang d6i khang véi vi khuan V.
paraheamolyticus cua cac chung VKTQH phan Iap tir ao nudi tdm & mot s6 tinh cia Théi Lan,
trong thi nghiém nay tac gia ciing tién hanh ly tdm, thu dich va st dung phuong phap dong kho
dé 1am dam dic 20 lan dich nuéi cdy VKTQH [13]. Két qua cho thiy VKTQH c6 kha ning tc
ché vi khuan V.paraheamolyticus véi duong kinh vong khang khuan tir 10-13 mm. Trong d6
chung TKW17 c6 kha ning @c ché manh nhét véi duong kinh vong khang khuan 13 13,21 mm
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[13]. Nhu vdy, so sanh véi két qua nghién cau cua ching toi, chung ND42 ¢6 dudng kinh vong
khang khuan I6n hon so vai chung TKW17 phén lap ¢ Thai Lan.

3.2. Kha nang sinh enzyme cua ching VKTQH

Str dung moi truong GA véi 1,5% thach va bo sung mdi loai co chat: gelatin, casein, tinh bot
tan, CMC va tributyrin dé xac dinh kha ning sinh cac enzyme gelatinase, protease, amylase,
cellulase va lipase twong g tir chang ND42 . Két qua sau 5 ngay cho thdy ching ND42 c6 kha
ning sinh enzyme gelatinase va proteinase voi duong kinh vong phan giai lan luot 1a 3,38+0,64
mm va 5,23+1,40 mm (Hinh 2).

A B

Hinh 2. Khd nang sinh enzyme gelatinase (A) va proteinase (B) cua ching VKTQH ND42
Chumpoll va cong sy (2017) ciing tién hanh xac dinh kha ning sinh enzyme gelatinase ctia
cac ching VKTQH. Két qua da tuyén chon duoc 6 ching c6 kha niang sinh enzyme manh nhat
trong tong s6 185 do 1a cac chung: S3W10, S3W11, SS15, STW181, W164, TKW17 véi duong
kinh vong phan giai tir 9,93-34,33 mm [13].
Nhu vay, ching ND42 c6 kha ning sinh enzyme gelatinase thip hon cac chung VKTQH trong
nghién ctru cua Chumpol.

3.3. Két qud dinh danh bang phwong phdp gidi trinh te gene 16S rRNA

3.0 kb
1.5 kb,
1.0k

B

A
Hinh 3. Két qua dién di DNA téng so (A) va san pham PCR nhan gene 16S rRNA cua ching ND42 (B)
(M: GeneRuler 1 kb DNA Ladder)

1 agtcgagcga agtcttcgga cttageggeg gacgggtgag taacgegtgg gaacgtgecc

61 tttgcttcgg aatagccccg ggaaactggg agtaataccg aatgtgecct ttgggggaaa
121 gatttatcgg caaaggatcg geccgegttg gattaggtag ttggtggggt aatggectac
181 caagccgacg atccatagct ggtttgagag gatgatcagc cacactggga ctgagacacg
241 gcccagactc ctacgggagg cagcagtggg gaatcttaga caatgggege aagectgatce
301 tagccatgec gegtgatcga tgaaggectt agggttgtaa agatctttca ggtgggaaga
361 taatgacggt accaccagaa gaagccccgg ctaactcegt gecageagee geggtaatac
421 ggagggggct agcgttattc ggaattactg ggcgtaaage gecacgtagge ggatcggaaa
481 gtcagaggtg aaatcccagg getcaaccct ggaactgect ttgaaactcc cgatcttgag
541 gtcgagagag gtgagtggaa ttccgagtgt agaggtgaaa ttcgtagata ttcggaggaa
601 caccagtggc gaaggeggct cactggetcg atactgacge tgaggtgega aagegtggee
661 agcaaacagg attagatacc ctggtagtcc acgccgtaaa cgatgaatge cagtcgtegg
721 geagcatget gttcggtgac acacctaacg gattaagcat tccgeetggg gagtacggece
781 gcaaggttaa aactcaaagg aattgacggg ggcccgeaca ageggtggag catgtggttt
841 aattcgaagc aacgcgcaga accttaccaa cccttgacat ggegatcgeg gttccagaga
901 tggttccttc agttcggetg gatcgcacac aggtgetgea tggetgtegt cagetcgtgt
961 cgtgagatgt tcggttaagt ccggcaacga gegcaaccca cgtccttagt tgecageatt
1021 cagttgggca ctctagggaa actgccggtg ataagccgga ggaaggtgtg gatgacgtca
1081 agtcctcatg geccttacgg gttgggctac mcacgtgeta caatggeagt gacaatgggt
1141 taatcccaaa aagctgtctc agttcggatt ggggtctgeca actcgacccc atgaagtcgg
1201 aatcgctagt aatcgcgtaa cagcatgacg cggtgaatac gttcccggge cttgtacaca
1261 ccgeccgtca caccatggga attggttcta cccgaaggeg gtgegecaac ctcgeaagag
1321 gaggcga

Hinh 4. Trinh tir gene 16S rRNA ciia chiing vi khudn la Rhodobacter sphaeroides ND42 trén GenBank
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DNA tong s tir chung ND42 dugc dién di dé kiém tra trén gel agarose 1% thu duoc bing
DNA sic nét, ¢ ham luong du dé tién hanh phan tng PCR nhan gene 16S rRNA (Hinh 3A).
Gene 16S rRNA duoc phan 1ap ttr DNA téng sb sir dung cdp mdi dic hiéu va san phém PCR thu
duoc co kich thude khoang 1,5 kb theo nhu du doan (Hinh 3B). Gene 16S rRNA duogc gidi trinh
tu ¢6 kich thudce 1327 nucleotide (Hinh 4) va duoc dang ky trén GenBank voi ma sb PP702412.

Két qua phan tich bang phan mém BLAST trong NCBI cho thiy, gene 16S rRNA cua ching
ND42 c6 d6 twong ddng hon 99% so véi lodi da cong b trén GenBank (Hinh 5).

Scientific Max Total Query E

Descript Per.Ident  Acc. L
el Name  Scoe  Score  Cover value | o eo A%en Ecsnsion
e..Cereibacte... 2447 2447  100% 0.0 100.00% 1327 [PP7024121
Cereibacte 2444 4888 99% 0.0 99.92% 946996 [«

Cereibacte 2444 2444 99% 0.0 99.92% 3190151
2444 2444 99% 0.0 99.92% 3190321 ¢
2444 2444 99% 0.0 99.92% 1337
2444 2444 99% 0.0 99.92% 1428
2444 2444 99% 0.0 99.92% 1425
2444 2444 99% 0.0 99.92% 1459
2444 4888 99% 0.0 99.92% 942894 ¢
2444 2444 99% 0.0 99.92% 3188530
2444 4888 99% 0.0 99.92% 942922
2444 2444 99% 0.0 99.92% 3188516 CF

2444 2444 99% 0.0 99.92% 1410

2444 4888 99% 0.0 99.92% 942948

MBTLJ-13 chromos: lete e Cereibacte 2444 2444 99% 0.0 99.92% 3188543 C

m K

MBTLJ-8 chromos: 2,.cc e Cereibacte 2444 4888 99% 0.0 99.92% 0942876 CP012961

T RN R RN N<N<E<N<N<N<N<N<]

L
>
>

et qua phan tich tuong dong gene 16S rRNA phan lgp tir chung ND42 voi cdc trinh ty da
cong bo trén GenBank bang BLAST trong NCBI

Bang phian mém MEGA 11, gene 16S rRNA tir chung ND42 va mot s loai da cong bd trén
GenBank dé xdy dung cay phat sinh ching loai (Hinh 6) cho thay, chung ND42 nam ciing nhanh
v6i cac loai thudc chi Rhodobacter va co do tuong dong 99,92% so véi loai Rhodobacter
sphaeroides dugc dbi chiéu trén GenBank c6 ma s6 MN640796.1; MN625849.1; MN605654.1;
KY266821.1. Nhu vay, ching VKTQH ND42 dugc x4c dinh 1a chiung vi khuan Rhodobacter
sphaeroides ND42.

Rhodobacter sphaeroides strain S1 (MN640796.1 )

9 Rhodobacter sphaeroides strain 2R (KY266821.1)

7] i strain ND42

sp. JA816 (LN626696.1)

sp. YS46 (LN879898.1)

Rhodovult strain JA128 (NR 042388.1)
Rhodovulum strictum (AB079635.2)
Rhodovulum algae strain JA877 (NR 151995.1)

,— Rhodovulum sulfidophilum strain W4 (NR 025846.1)

i p Rhodovulum viride strain JA756 (NR 126207.1)
Hinh 6. Cay phét sinh chung logi gen 16A rRNA ciia VKTQH vdi mét so lodi trén GenBank
4. Két luan

Chang VKTQH ND42 phan lap c¢6 kha nang dbi khang voi vi khuan V. parahaemolyticus
dudng kinh vong khang khuan 1a 14,66+0,31 mm va ¢ kha ning sinh 2 loai enzyme gelatinase,
proteinase voi duong kinh vong phan giai lan luot 1a: 3,38+0,64 mm va 5,23+1,40 mm. Gene 16S
rRNA tir ching ND42 dugc phan lap ¢6 kich thude 1327 nucleotide, duge dang ky trén GenBank
v6i mad sé PP702412 va dua trén trinh tu gene 16S rRNA chung ND42 duoc dat tén 1
Rhodobacter sphaeroides ND42.
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Loi cam on
Nghién ciru ndy duoc thyc hién bang kinh phi cua D¢ tai “Nghién ciru phat trién ché pham
sinh hoc tir cac chung vi khuan tia quang hop ban dia dé cai thién chat lugng nudc, b6 sung dinh

dudng va phong bénh hoai tir gan tuy cap trong ao nudi tdm thé chan tring (Penaeus vannamei)”,
ma s6: PTPL.CN-101/21.
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