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THONG TIN BAI BAO TOM TAT

< trinh i IV Nghién ctu nay nham dinh danh va danh gi hoat tinh khang khuén ciia
Qua - chang vi khuan Bacillus sp. B10. Phan tich hinh thai va phan tng sinh
Ngay nhdgn: 17/11/2025 . £ L. 2 . e s .
Ngay nhén ban chinh siza: 25/12/2025 hda cho thay B10 la vi khuan Gram duong, sinh bao tir, 6 hoat tinh
Ngay nhdn dang: 2811212025 catalase va oxidase duong tinh. Trinh ty gen 16S rRNA dai 1484 bp c6
Ngay xudt ban: 20/4/2026 ham lugng G+C 55,5% va thé hién do twong dong 99,5% vaéi Bacillus
velezensis, thudc r]hc')m Bacillus amyloliquefaciens tyong phirc hop
Bacillus subtilis. Tiém nang khang khuan tir dich nudi cay ngoai bao cua

Tur khéa: ching B10 dugc danh gia bang phuong phap khuéch tan 16 thach cho thiy
Bacillus velezensis; kha nang ac che mirc trung binh ddi véi Vibrio alginolyticus (11,3 + 0,4
16S rRNA; mm), tc ché yéu Photobacterium damselae (3,9 + 0,2 mm) va khong thé
Lipopeptide; hién hiéu qua khang Enterobacter hormaechei. Két qua cho thiy chiing
Vibrio alginolyticus. B10 thé hién hoat tinh tic ché chon loc ddi vai Vibrio alginolyticus, goi ¥

kha nang sinh cac hop chat cd tac dung khang khuan dic hiéu, nhiéu kha
ning lién quan dén cac lipopeptide thudng gap & chi Bacillus. Dit liéu nay
cung cap co sé ban dau cho cac nghién ciu tiép theo vé hoat tinh khang
khuan caa chung B10 va tng dung trong nudi trong thity san.

1. PAT VAN PE

Bacillus 14 chi vi khuan Gram duong, hinh que, ¢6 kha nang sinh bao tur va phan b phé bién trong tu nhién.
Nhiéu loai trong chi nay da dugc biét dén véi cac dic tinh co loi, dic biét 1a kha nang san xuat enzyme ngoai
bao véi gié tri cong nghiép cao. Cac enzyme nay dugc (tng dung rong rai trong linh vyc céng nghiép thuc
pham va duoc pham nhu protease, amylase, cellulase, giup nang cao hiéu qua san xuat va chat lugng san pham
(Su et al., 2020).

Trong néng nghiép, cac ching Bacillus dong vai trd quan trong nho kha nang ¢6 dinh dam, san xuat khang
sinh tw nhién va cac chat wc ché sinh hoc, gép phan kiém soét vi sinh vat gay bénh & cy trong. Nho vy, viéc
rng dung ché pham Bacillus gitp giam thiéu sir dung hoa chat bao vé thyuc vat va khang sinh tong hop, tir d6
huéng t6i nén ndng nghiép an toan, bén virng (Petkova et al., 2025; Khan et al., 2022).

Dic biét, mot sé chung Bacillus sp. ¢6 kha ning sinh cac hop chét khang khuan véi hoat tinh manh, thé
hién tiém nang wng dung khong chi trong kiém soat bénh & cay trong va vat nudi ma con trong y hoc & ngudi
(zhang et al., 2023). Trong nhitng nim gan ddy, cac loai tiéu biéu nhu Bacillus velezensis, Bacillus
amyloliquefaciens va Bacillus licheniformis da dugc ghi nhan cé phod khang khuan rong, dong thoi c6 kha nang
tong hop da dang cac nhém hop chat khang khuan dc hiéu, thé hién tiém nang ung dung cao trong linh vuc
kiém soat vi sinh vat gay bénh va phat trién ché pham sinh hoc. B. velezensis thudng chira cac dao gen tong
hop nonribosomal peptides (NRPs) tao iturin/fengycin/surfactin va dugc bao cao co6 hoat tinh khang ca vi
khuan va ndm gy bénh thuc vat ciing nhu tiém nang ung dung sinh hoc (Kenfaoui et al., 2024). B.
amyloliquefaciens lién tuc duoc phan Iap tu nhiéu nguon mdi trudng Vi hoat tinh khang khuan rong (bao gom
tac nhan Gram-duong va Gram-am), nhiéu nghién ciru gan day con xac dinh céc hop chat cu thé dong gop cho
hiéu lyc khang khuan (Palacios-Rodriguez et al., 2024). B. licheniformis duoc biét dén véi cac peptide khang
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khuan va lipopeptide (vi du lichenysin) c6 tac dung wc ché vi khuin gay bénh va giam hinh thanh biofilm
(Shleeva et al., 2023). Do d6, viéc nghién ctru, phan lap va dinh danh cac chung Bacillus méi, ddng thoi khao
sat kha niang khang khuan caia chiing, 13 van dé c6 ¥ nghia khoa hoc va thyc tién.

Viéc khao sat kha nang khang khuan cua cac chang Bacillus ban dia, dac biét ddi véi cac vi khuan gay bénh
nhu Vibrio alginolyticus, Enterobacter hormaechei va Photobacterium damselae c6 y nghia quan trong trong
phét trién cac ché pham sinh hoc phuc vu ndng nghiép. Xuét phét tir nhimg co s trén, nghién ctru nay nham
dinh danh chiing vi khuan Bacillus sp. B10 bang phuong phéap dinh danh gen 16S rRNA va danh gia hoat tinh
khéng khuan caa chung di vai céc vi sinh vat gay bénh néu trén. Két qua nghién ctru s& gép phan bé sung dir
liéu khoa hoc va lam co s& phat trién cac tng dung ché pham sinh hoc hoic kiém soat sinh hoc hiéu qua, an
toan.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién citu

Chung Bacillus sp. B10 dugc cung cp bsi Phong thi nghiém Di truyén — Vi sinh hoc, Truong Dai hoc Su
pham, Pai hoc Hug.

Thoi gian thu mau: ngay 01 thang 02 nim 2025.

Dia diém thu mau: Bam Thay T, thanh phd Hué (hinh 1).
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Hinh 1. Dia diém thu mau.
2.2. Phuong phdp dinh danh
2.2.1. Pinh danh so bé qua cdc dic diém sinh hoa

Dé xac dinh so bo loai, chung B10 dwoc quan sat va mo ta dac diém hinh thai khuan lac trén Luria—Bertani
(Luria—Bertani broth: tryptone 10 g, NaCl 10 g, yeast extract 5 g; pH 7,0) agar, sau d6 so sanh véi khoa phan
loai trong Bergey’s Manual (Brenner et al., 2006). Sau 12-18 gi¢ nudi cay, mau dugc tién hanh nhuom Gram
theo phuong phap Hucker cai tién, sir dung Gentian violet 1am thuc nhuém chinh va Safranin lam thudc
nhudm dbi ching nham xac dinh phan ng Gram. Dua vao sy khac biét ciu tric thanh té bao: vi khuan Gram
duong (+) gilt mau tim, trong khi Gram am (-) bit mau hong (Diing, 2003). Kha ning sinh bao tir dugc kiém
tra bang cach nubi khuan lac & 30°C trong 7 ngay, sau d6 c¢b dinh tiéu ban Ién lam kinh c6 chira mot giot nudc
cit vo tring va nhudm theo phuong phap Ogietska. Quan sat dudi kinh hién vi bao tir bit mau do véi Fuchsin
Ziehl va té bao chit gii mau xanh boi Xanh methylen Loeffler, chung minh chung vi khuan cé kha nang hinh
thanh noi bao tir (Diing, 2003). Hoat tinh oxidase dugc kiém tra bang cach dit khuan lac 1én giay thim tam N-
dimethyl-paraphenylenediamine (Cong ty TNHH Nam Khoa, Viét Nam); sy chuyén mau xanh trén gidy cho
thiy phan tng dwong tinh. Pdng thoi, kha ning sinh enzyme catalase dugc danh gia bang cach nhoé dung dich
hydrogen peroxide (H20:) 3% truc tiép l1&n khuan lac. Hién tugng sui bot khi do giai phong O: xac nhan su
hién dién cua catalase, qua d6 khang dinh dac tinh hiéu khi cua vi khuan (Diing, 2003).

2.2.2. Tach chiét va tinh sach DNA téng so

Vi khuan duoc nubi cdy qua dém trong méi trudng LB dich thé trudc khi tién hanh tach chiét DNA tong sé
bang bo kit HTOne™ Genomic DNA Extraction (HT Biotech, Viét Nam). Mau duoc chuan bi bang céch thu
nhan khoang 5 x 10° t& bao vi khuan B10 thong qua ly tam & téc do 3.000 vong/phut trong 5 phit. Sau khi loai
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bo dich ndi, phan can dugc rira bang 200 pL dung dich PBS, tiép tuc ly tam va loai bo dich ndi. Cin té bao thu
dugc sau d6 duoc hoa trong 200 puL PBS. Thém vao hdn dich 10 pL enzyme Proteinase K, tron déu va u ¢ 56
°C trong 15 phut; trong qua trinh 1, mau dugc vortex nhe 3-5 lan dé tang hiéu qua phan giai protein. Sau khi
hoan tat, hn hop dugc dua vé nhiét &6 phong. Tiép theo, bd sung 10 L RNase A nham loai bo tap RNA, tron
déu va u ¢ nhiét do phong trong 15 phut (QIAGEN, 2023; Thermo Fisher Scientific, 2018).

Qua trinh ly giai duoc tién hanh bang cach thém 200 uL Lysis Buffer va vortex trong 30 gidy, sau d6 hon
hop duoc chuyén vao cot loc silica, b6 sung 300 pL ethanol tuyét d6i, tron déu va i trong 3 phut trudc khi ly
tdm ¢ 8.000 vong/phut trong 1 phit. Cot loc dugc rira lan lugt bang 700 L Wash Buffer 1 (ly tam 8.000
vong/phut, 1 phat) va 500 uL Wash Buffer 2 (ly tim 16.000 vong/phut, 1 phut), sau d6 ly tim cot rong &
16.000 vong/phut trong 1 phut dé loai bo ethanol du. DNA duoc rira giai bang cach thém 50-100 pL Elution
Buffer da dugc gia nhiét ¢ 65°C, u & nhiét @6 phong trong 3 phat va ly tam ¢ 8.000 vong/phut trong 1 phut.
San pham DNA tinh sach dugc bao quan trong dung dich dém acid nucleic vé tring hozc luu gitr 1au dai ¢ —
20°C (QIAGEN, 2023; Thermo Fisher Scientific, 2018).

2.2.3. Khuéch dai trinh tr 16S rRNA bang phan izng PCR

Trinh ty 16S rRNA dwoc khuéch dai bang phan ung PCR véi cap moi 27F
(5’AGAGTTTGATCCTGGCTCAC-3) va 1492R (5'-CGGTTACCTTGTTACGACTT-3"). Chu trinh PCR
bao gom giai doan bién tinh ban dau va hoat hda enzyme ¢ 95 °C trong 5 phit, tiép theo 1a 35 chu ky gom: 95
°C trong 30 gidy, 55 °C trong 20 gidy va 72 °C trong 1 phat. Giai doan kéo dai cudi dwogc thuc hién ¢ 72 °C
trong 5 phut va sau do gitt ¢ 25 °C trong 5 phat (Chakravorty et al., 2007; Janda & Abbott, 2007).

2.2.4. Gidi trinh tzr gen 16S rRNA va phan tich di liéu

San pham khuéch dai PCR dugc giai trinh ty theo phuong phap Sanger. Dir liéu trinh ty thd duoc xir ly
bang cach loai bo cac doan c6 chat lwong thip va Iap rap thanh trinh ty hoan chinh sir dung phan mém Clone
Manager v9.0 két hop véi ChromasPro v2.1.10. Trinh ty Idp rap hoan chinh sau d6 dwgc so séanh véi co so dir
liéu GenBank cua NCBI bang cong cu BLASTn dé dinh danh so bd chang vi khuan. Dé xay dung cay phat
sinh chung loai, cac trinh ty 16S rRNA tham khao (ching chuan) dwoc thu thap tir co s6 dit liéu LPSN (List
of Prokaryotic names with Standing in Nomenclature, https://Ipsn.dsmz.de). Cac trinh tu nay dugc can chinh
da chudi (multiple sequence alignment) bang phan mém MAFFT phién ban 7.525 vai céc thiét 1ap mic dinh.
Cay phét sinh chang loai duoc thuc hién bang phuong phap udc luong hop ly tdi da (maximum likelihood)
trong phan mém I1Q - TREE. M6 hinh thay thé t6i wu duoc lya chon biang thuat toan ModelFinder Plus va qua
trinh dénh gia do tin cay cua cac nhanh trén cay phat sinh chung loai dwoc thuc hién théng qua 1000 lan lap
bootstrap.

2.3. Khdo sét tiém ndng khdang khuan cua Bacillus sp. B10

Phuong phap khuéch tan giéng thach Kirby-Bauer c6 diéu chinh dugc sir dung dé danh gi tiém ning khang
khuédn ctia B10 trén cac chung vi khuan kiém dinh bao gom V. alginolyticus, E. hormaechei va P. damselae
(Ngamsurach & Praipipat, 2022). Chung Bacillus sp. B10 dugc nubi lic 200 vong/phut trong mdi trudng LB
broth ¢ 37 °C trong 24 gi¢. Dich nu6i ciy dugc ly tim & 4°C, 6.000 vong/phit trong 15 phut dé thu dich ndi.
Huyén pht vi sinh vat kiém dinh dugc chuan hoa dén ODggo = 0,3; sau d6 100 L dugc trai déu 1én bé mit dia
thach MHA (Mueller—Hinton agar: Beef Extract 300 g, tryptone 17,5 g, tinh bot 1,5 g; pH 7,3) bang tim bong
v0 trung. Trén moi dia thach, ba giéng co dudng kinh 6 mm dugc tao bing dung cu duc v trung, sau do lan
luot nap 100 uL mau dich sau ly tam, d6i ching duong (doxycycline 20 pg ddi chung dwong cho 2 ching ¥,
alginolyticus va P. damselae, levofloxacin 30 pg d6i ching dwong cho E. hormaechei) va d6i chimg am (moi
truong LB v6 trang) vao tung gleng tuvong tng. Sau khi nap mau, dia dugc i ¢ 4°C trong 120 phit dé dich
khuéch tan déu trong giéng, roi chuyen sang u ¢ 37°C trong 24 gi¢. Hoat tinh khang khuén dugc ghi nhin bang
cach do duong kinh vong vé khuan (mm) xung quanh mdi giéng.

2.4. Phirong phap xir 1y s6 liéu

Trong nghién cau nay, cac thi nghiém duoc Iap lai 3 1an, két qua duoc trinh bay & gia tri trung binh + do
Iéch chuan (Mean + SD). Két qua nghién ciru dugc xu ly bang phan mém thong ké IBM SPSS Statistics 20.
3. KET QUA VA THAO LUAN
3.1. Bdc diém hinh thai khudn lgc va sinh hda cuia Bacillus sp. B10

Sau 24 gio nudi cay trén moi truong LB agar (LBA), [(huén lac cua chung Bacillus sp. B10 cé hinhqdang
tron, bo ria rang cua, phat trién lan toa va c6 xu huéng ket dinh véi nhau tao thanh cac mang I6n. Khuan lac
c6 mau trang nga, 16i nhe, bé mét hoi nham va khé. Kich thugc khuan lac dao dong trong khoang 1-3 mm. Su
sinh truong manh cua khuan lac thé hién qua kha nang lan rong trén bé mat méi trueong, hinh thanh céac dai va
cum lién tiép (hinh 2).
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Hinh 2. Bic diém hinh théi khuan lac chung B10.

Kiéu hinh nay phé bién ¢ Bacillus spp. trén méi truong giau dinh dudng: nhiéu ching tao khuan lac mau
tring kem, duc, bé mat thd hoac kho, co bd khong déu trén LB hoac NA; trong nghién ciu cua (Zhou et al.,
2022) ching BR-01 dugc xac dinh 1a Bacillus velezensis c6 khuan lac mau tring, phiang, md duc, san sti va
nhin nheo voi cac canh khong déu trén méi truong NA; twong tu theo mé ta cua (Trang et al., 2020), 22 chang
phan 1ap thudc nhém Bacillus subtilis khi nuéi trén méi truong TSA déu c6 khuan lac mau trang duc hosdc
tring sira, nhan, co vién riang cua khong déu. Theo nghién ciu cua (Liu et al., 2024), Bacillus velezensis phét
trién céc khuan lac mau tring kem, hinh ban nguyét, ¢6 vién khong déu va bé mat nhin, am khi nudi ciy trén
dia thach LB trong 12 gio & 37°C, khac biét nay c6 thé do diéu kién nudi ciy (nhiét do, pH, thanh phan LB)
hoic do dic diém di truyén tirng chung.
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Hinh 3. Khao sat mét sé dic diém sinh héa cua chung B10
(@): nhuom gram; (b): nhuom bao ti; (c): hoat tinh catalase; (d): hoat tinh oxidase.

Két qua nhuom Gram cho thay té bao vi khuan B10 hinh que, bat mau tim cua thudc nhugm gentian violet,
c6 dac tinh Gram duong (hinh 3a). Theo Bergey’s Manual of Systematic Bacteriology, cac loai trong chi
Bacillus déu c6 thanh té bao peptidoglycan day, giau acid teichoic, gidp giit lai thubc nhuom tinh thé tim va
iod trong qué trinh nhugm Gram, do d6 thé hién phan tng Gram dwong (Brenner et al., 2006). Nhiéu nghién
clru ciing xac nhan dic diém nay, theo nghién ciru ciia (Han et al., 2021) m6 ta 29 ching Bacillus sp. phan lap
tir san pham dau nanh 1én men déu c6 Gram duong, hinh que. Cac chung Bacillus phan 1ap tir mau phan cua
ngudi khoe manh trong nghién ciru cua (Bach et al., 2024) ciing dwoc md ta té bao hinh que va Gram duong.
Két qua Gram duong cua B10 cung ¢ co sd so bo rang chung nay thudc chi Bacillus va thé hién dic trung 6n
dinh caa nhém vi khuan hiéu khi sinh bao ti.

Sau 7 ngay nudi ciy trén moi truong LBA, B10 hinh thanh ngi bao tir va nam ¢ vi tri trung tam (hinh 3b).
Trong nghién cau cua (Han et al., 2021), cac chung Bacillus c6 noi bao ti hinh bau duc, nam gitra hay trong
khoang tir trung tam dén gan cubi té bao, giéng vai quan sat trén chiing B10 cua chiing tdi. Theo Harirchi et
al., 2022, Bacillus 1a chi ddc trung bai kha nang hinh thanh bao tir noi sinh gitp vi khuan ton tai trong diéu
kién bét loi. Vi vay, két qua quan sat bao tir cia B10 cung ¢ thém can ctr dinh danh trong pham vi chi Bacillus.

Thir nghiém catalase dugc tién hanh véi dung dich H202 10% cho két qua dwong tinh, dic trung boi su Xuét
hién bot khi do su giai phong O: trong qua trinh phan huy hydrogen peroxide dudi tac dung cua enzyme
catalase (hinh 3c). Twong ty, phan ung oxidase xac dinh bang gidy tim N-dimethyl-para-phenylenediamine
ciing cho két qua duong tinh, thé hién qua sy xuat hién mau xanh tim dic trung trong khoang 10-30 giay sau
khi tiép xdc (hinh 3d). Céc két qua nay hoan toan phu hop véi bao céo cua (Han et al., 2021), ciing nhu nghién
ctru cia (Co & Dung, 2019), khi ca hai nhém tac gia déu ghi nhan cac chung Bacillus sp. c6 phan ung catalase
va oxidase duong tinh, phan 4nh dic trung sinh héa dién hinh cuaa chi Bacillus.
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Dua trén dic diém hinh thai va sinh hoa bao gdm té bao hinh que, Gram duong, sinh ndi bao tir ¢ vi tri
trung tdm, catalase duong va oxidase duong va dua trén khda phan loai cua Bergey co thé xac dinh so bd
chung B10 thudc chi Bacillus.

3.2. Phan tich trinh tz 165 rRNA va méi quan hé phat sinh ching logi cia Bacillus sp. B10

Trinh ty nucleotide cua chung Bacillus sp. B10 duoc xac dinh sau khi loai bo cac doan mdi va tin hiéu
nhidu trong dit liéu tho, thu duoc trinh tw cudi ciing ¢6 chiéu dai 1484 nucleotide, dam bao chat luong va tinh
toan ven cua ving gen phan tich. Phan tich thanh phan nucleotide cua gen 16S rRNA cho thay trinh ty gom
368 base adenine (A, chiém 24,80%), 293 base thymine (T, chiém 19,74%), 471 base guanine (G, chiém
31,74%) va 352 base cytosine (C, chiém 23,72%). Ty 1& (A+T)/(G+C) dat 0,80 cho thay trinh tu ¢ ham luong
G+C cao (55,5%), dic trung cho cac loai thudc chi Bacillus. Ham lugng G+C cao thudng phan anh cau tric
b gen bén virng, kha ning thich nghi tét véi didu kién méi truong khéc nhau.

Trinh ty 16S rRNA sau khi duoc l4p rép hoan chinh da duoc so sanh véi co sé dir liéu cia NCBI bang cong
cu BLAST. Két qua phan tich BLAST cho thay cac trinh tu trong dong hang dau déu c6 d6 bao phu truy van
dat 100% va mirc d¢ tuong dong vé nucleotide dao dong tir 99,2% dén 99,5%. Trong dé, trinh tu c6 do tuong
dong cao nhat 1a Bacillus velezensis ching FZB42 (ma s gia nhap Genbank NR_075005.2) véi gi tri tuong
ddng 99,5%. Céc trinh ty c6 mic trong dong tiép theo bao gdm cac loai thugc nhoém phire hop B. subtilis nhu
B. subtilis, B. vallismortis, B. amyloliquefaciens va mét sb loai khac thudc chi Bacillus. (bang 1). Két qua nay
cung cip biang chang ching toé chung B10 thuéc cum B. amyloliquefaciens” (gom B. velezensis—B.
amyloliquefaciens—B. siamensis) trong phac hop B. subtilis (Liang et al., 2024).

Bang 1. Két qua tim kiém sy tuong dong véi trinh tu 16S rRNA

Piém bobao TV Chiéu
A e A tuwong > _tuong dai x A
STT Tén chiing Tén khoa hoc ddng cao phi truy ddng trinh trinh tur Ma truy cap

Van (%)

nhét tw(%)  (bp)

Bacillus velezensis 2691 100%  99.46% 1550 NR_075005.2

Bacillus velezensis strain

[3XY

FZB42 16S
9 Bacillus subti I_|s subsp. subtilis  Bacillus sub_tl_lls 2686 100% 99.39% 1550 NR 1027832
strain 168 subsp. subtilis
3 Bac'"“%‘é?\'/'l'slrfggs SN pocillus vallismortis 2680 100%  99.33% 1530 NR_024696.1
4 Bacillus subtilis strain DSM 10 Bacillus subtilis 2675 100%  99.26% 1517 NR 027552.1
Bacillus amyloliquefaciens Bacillus 0 0
strain NBRC 15535 amyloliquefaciens 2673 100%  99.32% 1475 NR_1126851
Bacillus amyloliquefaciens Bacillus 0 0
6 strain NBRC 15535 amyloliquefaciens 2671 100%  99.3%% 1472 NR_ 0414551
7 Bacillus S“f;'l"fgtra'” IAM Bacillus subtilis 2669 100%  99.19% 1550 NR 1121162
g Becillus Ste;%%'gi srainJCM g ocillus stercoris 2669 100%  99.19% 1508 NR_180796.1

9 Bacillus cabrialesii strain TE3 Bacillus cabrialesii 2669 100%  99.19% 1550 NR 180419.1

Bacillus inaquosorum strain S 0 o
10 BGSC 3A28 Bacillus inaquosorum 2669 100%  99.19% 1538 NR_104873.1

Dit liéu khi BLAST duoc st dung lam co s& cho budc phan tich phét sinh chung loai nham xéac dinh chinh
x4c hon méi quan hé tién hoa cua chung B10 véi céc loai trong phirc hop B. subtilis. Trinh tu 16S rRNA caa
chang B10 va cac chung tham chiéu thugc nhém Bacillus subtilis group (gom B. velezensis, B.
amyloliquefaciens, B. subtilis, B. vallismortis, B. stercoris va B. licheniformis) dugc st dung dé xay dung cay
phét sinh chung loai. Trinh ty Staphylococcus aureus ATCC 12600 dugc chon 1am nhém ngoai dé xac dinh
nguon gbc. Két qua phan tich phat sinh loai cho thay Bacillus sp. B10 nam trong cling cum véi cac ching B.
velezensis (FB-4, BS-3-108, Kham-18, Z5090-2 va G-PG3) va c6 khoang cach di truyén rat ngan (<0,01), thé
hién méi quan hé tién hda gan giii. Cum nay tach biét rd véi cac loai khac nhu B. amyloliquefaciens, B. subtilis,
B. vallismortis va B. stercoris, cho thdy su phan nhanh dic trung trong nhém B. subtilis sensu lato (hinh 4).
Trong khi d6, B. licheniformis va S. aureus nam & cac nhanh xa hon, phan anh sy khéac biét vé di truyén va
khing dinh tinh hop 1y cua viéc chon outgroup. Sy phan bé nay ching minh rang chang Bacillus sp. B10 ¢6
méi quan hé tién héa gan nhat véi B. velezensis, qua d6 cho phép khing dinh ching nghién cau thudc loai B.
velezensis hozc ciing cum phan loai tién hoa (B. velezensis group). Nhitng ghi nhan nay phu hop véi cac nghién
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Clru truge day cho thdy cac chung B. velezensis thuong co trinh ty 16S rRNA tuong ddng cao (>99%) va mang
dac diém sinh ly—sinh hda twong tu, dac biét vé kha nang sinh tong hop lipopeptide khang khuan nhu surfactin,
iturin va fengycin (Markelova & Chumak, 2025).

50 Bacillus \(elezensis strain FB;4
99 «F Bacillus velezen_SIs strain BS-3-108
Bacillus velezensis strain Kham-18
75 _Bacillus velezensis strain Z5090-2
93 Bacillus sp. B10 _
&1 Bacillus velezensis strain G-PG3
Bacillus amyloliquefaciens strain NBRC15535
Bacillus vallismortis strain DSM11031
Bacillus stercoris strain JCM 30051
Bacillus cabrialesii strain TE3
g1 || Bacillus subtilis strain DSM10
76 L Bacillus subtilis strain IAM 12118
Bacillus licheniformis strain DSM 13
Staphylococcus aureus strain ATCC 12600

]

0.01

Hinh 4. Cay phat sinh chung loai cua B10 va céc loai gan giii dugc xay dung bang trinh ty 16S rRNA.
3.3. Tiém nang khang khudn cua Bacillus sp. B10

Két qua khao sat tiém ndng khang khuan cua dich nudi ciy ngoai bao cho thay chung Bacillus sp. B10 thé
hién hoat tinh khang khuan trung binh doi vei V. alginolyticus véi duong kinh vung uc ché dat 11,3 £ 0,4 mm,
trong khi khéng ghi nhan dugc vung e ché doi voi E. hormaechei va chi irc ché yéu doi véi P.damselae (3,9
+ 0,2mm) (bang 2).

Bang 2. Buong kinh vong vo khuan cua Bacillus sp. B10 vai cac chung vi khuan kiém dinh

Vi sinh vit kiém dinh Puong kinh vong khang khuan Mean + SD (mm)
V. alginolyticus 11,3+04
P. damselae 3,9+0,2
E. hormaechei 0+0

Diéu nay chung to Bacillus sp. B10 c6 thé cé kha ning sinh ra cac hop chat khang khuan chuyén biét tc
dong chon loc vi khuan Gram am thudc chi Vibrio nhung pham vi tac dong hep, khdng c6 hiéu qua rd rét
(Sreedharan et al. 2023). Su khac biét nay c6 thé xuat phat tir cdu trlic mang ngoai cua vi khuan dich, dic tinh
khuéch tan cua hop chat khéang khuan hoic co ché dé khang tu nhién cua vi sinh vat kiém dinh (Rouvier et al.,
2025).

Hinh 5. Buong kinh vong vo khuan (a): V. alginolyticus, (b): P. damselae va (c): E. hormaechei
(1): Dich ngoai bao cua chung B10; (2): doxycycline 20 ug; (3): levofloxacin 30 ug (-): LB broth.

Két qua ghi nhén trong nghlen clru ndy cho thay hoat tinh khang khuan cua dich nudi Cay ngoai bao chung
B10 tuong ddi thip so véi mét s6 bao cao trude d6 vé cac ching B. velezensis va B. subtilis, von da dwoc ching
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minh c6 kha ning tiét ra lipopeptide khéng khuan (nhu surfactin, iturin, fengycin) wc ché manh cac vi khuan gay
bénh thuy san thudc chi Vibrio. Cac hop chat ndy c6 kha ning pha v mang té bao, gdy mat mat ion va protein
qua mang té bao, tir d6 1am mat can bang noi mai, tc ché qua trinh sinh trudng hodc dan dén chét té bao dich
(Markelova & Chumak, 2025; Zhou, 2025). Trong nghién cau cua (Yu et al., 2022) chung B. velezensis YA215
duoc xac dinh chira ba nhém lipopeptide (surfactin, iturin va fengycin) va co pho hoat tinh khang khuan va khang
nim rong. Chung nay c6 tac dung uc ché manh dbi voi cac vi khuan gram duong nhu Bacillus
licheniformis, Bacillus cereus, Staphylococcus aureus CGMCC26003, Bacillus nanotuberculosis, Bacillus
subtilis CGMCC1.14985 va Bacillus subtilis CGMCC1.15792 va ddi véi cac vi khuan gram 4m nhu Escherichia
coli CGMCC44102, Salmonella typhimurium CGMCC11190 va Shigella flexneri CGMCC110599. Trong thir
nghiém kha ning khang ndm, YA215LE ciing thé hién tac dung @c ché manh ddi véi Fusarium oxysporum
f.sp.cubense, Rhizopus stolonifer CGMCC3.31 va Penicillium expansum CICC 40658. Chung B. velezensis D-
18 trong nghién cau cua (Monzon-Atienza et al., 2024) c6 kha ning pha v& tin hiéu giao tiép vi khuan va sinh
biofilm cua V. anguillarum - tirc 1a co ché trc ché ngoai viéc gay chét truc tiép con co co ché gin tiép, cho thiy
tiém nang ng dung cao trong phong ngira bénh vi khuan ¢ thiy san.

Bacillus sp. B10 khong gay tc ché ddi véi E. hormaechei ¢ thé do su anh huéng caa cac diéu kién nudi
Céy va sinh truéng, bao gom thanh phén moi truong, giai doan phat trién cua té bao, pH, nhiét do, ciing nhu
nong do va thoi gian u cua dich nudi cay ngoai bao. Nhiing yéu té nay chi phdi qua trinh tong hop va tiét ra
cac hop chat khang khuan thir cdp, dién hinh nhu lipopeptide hoic bacteriocin, von dong vai tro chinh trong
hoat tinh khang khuén cua cac ching Bacillus spp. (Shi et al., 2024). Ngoai ra, gia tri sai s6 chuan thap (SD <
0,4 mm) phan anh tinh lap lai cao va dd tin cay tét caa két qua giira ba lan thi nghiém lap lai.

4. KET LUAN

Chuing Bacillus sp. B10 dugc dinh danh thugc phiic hop B. subtilis, gan nhat véi B. velezensis, véi cac dac
diém sinh hoa dién hinh cua chi Bacillus va trinh ty 16S rRNA twong dong cao voi B. velezensis FZB42 (G+C
= 55,5%), cho thay tinh on dinh vé phan loai. Thir nghiém hoat tinh khéng khuan in vitro cho thay dich ngoai
bao cua B10 c6 kha ning wrc ché V. alginolyticus & mirc trung binh va we ché yéu P. damselae, trong khi khdng
anhhuongdenE hormaechei, phananhkhanangkhangkhuanornuctnmglnnh KetquanaycungCapcoso
khoa hoc ban dau cho viéc nghién ciu chung B10, dong thoi goi y cac nghién cau tiép theo nén dénh gia hiéu
qua in vivo, khao sat kha nang (g dung trong kiém soét vi khuan gay bénh, va thir nghiém cac diéu kién nudi
ciy hoic bd sung nhiam ting cudng hoat tinh khang khuan caa chang.

Loi cam on: Nghién ctru duoc tai tro boi Truong Pai hoc Su pham, Pai hoc Hué trong khudn kho dé tai
ma s6 T.25.TN.106.06. Chan thanh cam on Quy Thay C6 CB-GV Khoa Sinh hoc da gitp d& nhom tac gia
hoan thanh nghién ctu nay.

PHU LUC

Trinh tu nucleotide 16S rRNA cua chung Bacillus sp. B10:

AGACGACGCTGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTG
ATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCG
GGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAGACATAAAAGGTGGCTT
CGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAA
GGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAG
ACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGC
CGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTC
AAATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCC
GCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGT
TTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAACTT
GAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGA
ACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGGA
GCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGG
TTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGA
CTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAG
CAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTT
CGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGAC
TGCCGGTGACAAACCGGAGGAAGGTGGGGGATGACGTCAAATCATCATGCCCCTTATGACCTG
GGCTACACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCC
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CCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTA
GTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACA
CCCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCGAAGG
TGGGACAGATGATTGGGGTGAAGTCGTAC
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