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Piic diém sinh hoc va dinh danh
chung vi Khuan Bacillus altitudinis T1008
phan lap tir dat nhiém man
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Tom tit:

Chiing vi khuin T1008 dwoc phén lap tir cac miu dit bi nhiém mén thu thip tai tinh Bén Tre trén méi truwong
Pikovskaya, Luria-Bertani c6 bo sung NaCl 1% di dwoc nghién ctru va dinh danh tén loai. Két qua cho thiy, khuin
lac ciia chiing vi khuén c6 dang tron khong déu, mau tring dén vang nhat, té bao c6 hinh que ngin, di dong, gram
dwong, tao bao tir va chiu dwgc ndng dd NaCl 5%, cé hoat tinh phan giai 14n vé co va téng hop indole acetic acid
(TIAA) trong diéu kién in vitro, c6 thé sinh truwéng phat trién tét ¢ diéu kién nhiét dd tir 25-40°C. Ving gen 16S ARN
ribosome ¢6 mirc twong dong 100% véi loai vi khuin Bacillus altitudinis. Pay 1a chiing vi khuin lin diu tién dwoc
cong bo c6 tiém ning tao ché pham vi sinh ving dung trong trong trot trén ving dit bi nhiém min.

Tir khéa: Bacillus altitudinis, dit nhiém min, TAA, 1an vé co, tao bao tir.

Chi s6 phdn logi: 1.6

Tinh dén dau thang 3/2020 da co 5 tinh (Kién Giang,
Bén Tre, Tién Giang, Ca Mau, Long An) thudc ving Dong
bang song Ciru Long cong bd tinh hudng khéan cap vé han
han va xdm nhap man. Mac du cac dia phuong da rut kinh
nghiém tir nhitng dot han han va xdm nhdp man trudc day
nhung van khong tranh dugc thiét hai. Tinh Bén Tre la dia
phuong chiu anh hudng sém nhét ciia xdm nhap man. Dot
han man 2015-2016 dugc xem 1a ky luc, 100 ndm mai lap
lai thi mua kho nam 2020 da pha vé moi ky luc dugc xac
lap trude do.

Nhiéu loai vi khuan nhu cc loai thudc chi Bacillus khi
lay nhiém 1én cay trong gitip cho cay trong ting kha ning
chéng kho han, chiu dugc d6 man trong dat hoic trong nude
tu6i, dong vai tro quan trong trong qua trinh tham thau va
tao diéu kién cho su hip thu nudc c6 ndng do mudi cao hon
[1, 2]. Bén canh do, cac loai vi khuan nay ciing dong vai tro
tryc tiép hodc gian tiép gitp ting strc dé khang, kha ning
chéng chiu bénh, déng thoi ting kha ning hap thu chét dinh
dudng trong dat. Loai vi khuén B. altitudinis da dugc nghién
clru ing dung vao san Xuét néng nghiép, phan b rong rai
trong khi quyén, dat, nudc va cay trong dudi dang noi sinh
[3]. Vi khuan B. altitudinis d3 duoc nghién ctru c6 nhiéu
hoat tinh sinh hoc nhu c6 kha nang phan giai 1an vo co, kali,
HCN, téng hop IAA, phan giai 16ng vii va di khang véi tac
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nhan gy bénh cay nhu vi khuin va nim bénh [4-9].

Nghién ciru nay dugce thuc hién nham phén 1ap, xac dinh
duoc cac chung vi khuan B. altitudinis c¢6 kha nang chiu
NaCl va ¢ hoat tinh sinh hoc trong viéc tao ra ché pham vi
sinh vat cho san xudt cdy 4n qua (budi Da xanh, siu riéng)
tai tinh Bén Tre no6i riéng, Pong bang song Ciru Long nbi
chung.

Vat liéu va phuong phap nghién ciu

Vit liéu nghién ciu

Mau dat trong cdy sau riéng, cay budi Da xanh nhidém
man thu thdp o tinh Bén Tre.

Thi nghiém phan lap, dinh danh, danh gia hoat tinh, dac
diém sinh hoc cta chung vi khuén B. altitudinis T1008 dugc
thuc hién tai B mon Cong nghé vi sinh, Vién Di truyén
Nong nghiép.

Phuwong phdap nghién ciru

MGi truong nudi cdy:

Méi trudng Pikovskaya (PVK) dung dé phan 1ap vi
khuén c6 kha nang phan giai lan kho tan, chira nguon lan
vo co 1a Ca,(PO,),, gom: glucose (10,0 g), Ca,(PO,), (5,0

2), (NH)SO (05 g), KCI (0,2 g), MgSO, 7HO (01 2),
MnSO, (0, 002 g), FeSO, (0,002 g), cao nam men (0,5 g),
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Abstract:

Bacillus altitudinis T1008 strain was isolated from
saline soil samples collected in Ben Tre province using
Pikovskaya and Luria-Bertani medium containing
sodium chloride 1% was determined and identified to
level species. The results showed that the colonies were
irregularly round, white to pale yellow; the cell was short
rod-shaped, and motile. This strain was a gram-positive,
spore-forming bacterium and resistant to sodium
chloride 5% level; hydrolysed the inorganic phosphate
compounds, synthesised indole acetic acid under in vitro
conditions, and grew and developed well at temperature
between 25-40°C. The result of the 16S ribosomal RNA
sequence analysis indicated that this strain showed a
similarity of 100% to Bacillus altitudinis species, Bacillus
genus. This is the first report of B. altitudinis T1008 strain
as a potential microbial inoculant for crop production in
affected saline soils.

Keywords: affected saline soil, B. altitudinis, 1AA,
inorganic phosphate, spore-forming.

Classification number: 1.6

agar (20,0 g) va nude cat 1.000 ml.

Mboi truong Luria-Bertani (LB) dung dé phan lap vi
khuan c6 kha ning tong hop chét kich thich sinh truong
thuc vit, g@)m: tryptone (10,0 g), cao nim men (5,0 g), NaCl
(10,0 g), agar (20,0 g) va nudc cat 1.000 ml.

Phirong phdp thu thdp mdu: thu thap mau dat trong cay
sau riéng, buoi Da xanh tai huyén Cho Lach, tinh Bén Tre
da bi nhiém man. Mau dat duoc liy & d6 sau ting dat 0-30
cm, 0,5 kg dat/mau, cho vao lo nhuya sach, ghi thong tin mau
thu thap.
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Phuang phap phan ldp: can 10 g mau dat thu thap,
nghién nho r01 cho vao binh tam giac loai 250 ml c6 chira
100 ml nude cat vo trung, lac trén may (100 vong/phiit trong
20 phut). Tiép tuc pha lodng miu theo diy thap phan lién
tiép cho dén khi dung dich mau c6 nong do pha lodng 10%.
O mdi mot ndng d6 pha lodng, dung pipet hut 1ay 0,1 ml
dung dich sang dia petri chirta m6i truong dac hiéu PVK co
b6 sung thém NaCl 1%. Dung que ciy vo tring chang déu,
sau d6 dat dia nuoi céy & diéu kién nhiét do 30°C trong 4-7
ngay. Chung vi khuén c6 ddc diém hinh thai dic trung dugc
cay. chuyén sang cac dia petri chita méi truong méi dé lam
thuan.

Phirong phap xdc dinh mét sé déic diém hinh thai: hinh
thai khuan lac va té bao, nhuém gram, kha ning di dong cia
mau phan lap duoc tién hanh phan tich theo phuong phap
mo ta ctia Nguyén Xuan Thanh va cs (2007) [10].

Phwong phap xdc dinh kha nang phdn giai lan vé co:
chung vi khuan c6 hoat tinh phan giai 1an hinh thanh vong
phan giai (hay vong tron trong sudt) bao quanh khuén lac
trén moi truong PVK. DPuong kinh vong phan giai lan
Ca,(PO,), dugc xéac dinh theo cong thire:

k=D -d(cm)

Trong d6: k 1a hé sb phéan giai; D 1a duong kinh vong
phan giai (cm); d 1a duong kinh 16 duc (cm).

Phwrong phap xdc dinh kha nang sinh IAA: chung vi
khuan sau khi lam thuan dwoc nudi ciy trén moi truong
LB long co bd sung 0,1% tryptophan ¢ 28°C, toc do lic
200 vong/phut trén may lic 6 on nhiét trong thoi gian 2 ngay.
Sau 2 ngay nuoi céy, ly tim ong nghiém nudi dich vi khuin
& tbe d6 5.000 vong/phut trong 10 phit. Loai bo can, thu
dich trén tia dé kiém tra kha nang sinh téng hop IAA bang
thudc thir Salkowski theo theo Tiéu chuan Viét Nam TCVN
10784:2015 [11]. Néu thay dich thir nghiém chuyén sang
mau do, hong, hodc hong nhat thi chimg t6 co IAA tho da
dugc sinh ra trong méi truong nudi ciy.

Phirong phdp xdc dinh danh tinh vi khudan bang PCR va
gidi trinh tu:

Tach chiét ADN tong s6: ADN tong sé cua vi khuan
dugc chiét bang NaOH co cai tién theo phuong phap cia
Wang va cs (1993) [12]. Khuan lac thuan (30 mg) trén moi
truong PVK duoc cho vao dng eppendorf loai 2,0 ml ¢o
chira 50 pl NaOH 0,5 M, nghién méu bang dau tip xanh.
ADN téng s6 duogc hoa trong 50 pl dém Tris 0,1 M, pH 8,0
va duogc bao quan & diéu kién -20°C cho dén khi st dung.

Phan ung PCR va giai trinh tu: st dung cap moi 27F
(5’-AGAGTTTGATCMTGGCTCAG-3") va 1525R
(5~ AAGGAGGTGATCCAGCC-3") [13] dé nhan ving
gen 16S ARN ribosome cua vi khuén. Cho vao mdi tuyp
PCR loai 0,5 ml véi tong thé tich phan tng 1a 25 ul, trong d6
c6 chira 2,5 pl dém PCR, 0,5 ul dNTPs, 1 pl mdi loai moi, 1
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ul ADN tong s6 va 18,8 ul nude cat vo tring, khir ion. San
pham PCR dugc dién di trén gel agarose 1% trong dém TAE
1X vé6i thoi gian 20 phit. San pham PCR dugc tinh sach
bang PureLink Quick Gel Extraction Kit (Invitrogen) theo
huéng din cia nha san xuat. Giai trinh tu truc tiép 2 chidu
v6i bd moi dung trong phan tng PCR cua Hang Macrogen
(Han Qudbc).

Phan tich pha hé: dya vao trinh ty nucleotide thu duoc,
tim kiém cac trinh ty gin giii bang chuong trinh truc
tuyén BLAST search tai NCBI (bang 1). Chung vi khuin
Pseudomonas boreopolis duoc st dung lam déi chimg.
Phuong phép phan tich trinh tu va pha hé duogc thuc hién
v6i cac phin mém ClustalW2 [14] va MEGA 6.0 [15].

Bang 1. Cac loai vi khuan Bacillus spp. dung trong phan tich pha
hé vung gen 16S ARN ribosome.

Tén loai Méu phan lap rgﬁﬁ:llglfg@%en Qudc gia
Bacillus altitudinis 41KF2b" NR 042337 Singapore
Bacillus altitudinis Cr2-17 CP031774 Belarus
Bacillus altitudinis IHB B1644 MT328683 An Do
Bacillus atrophaeus JCM 90707 NR_024689 Nhat Ban
Bacillus atrophaeus GLPB6 HF545325 Anbo
Bacillus cereus ATCC 145797 NR_074540 Phap
Bacillus halodurans DSM 497" NR_025446 birc
Bacillus halodurans 38C-2-1 AB274919 Nhét Ban
Bacillus velezensis FZB42" NR_075005 birc
Bacillus velezensis BB06 MN818627 bic
Pseudomonas boreopolis ATCC 33662" NR_040801 -

Ghi chd: - mau chuén cta loai (type species).
Két qua va thao luan
Mt 6 dic diém hinh thdi

Mau phan lap T1008 dugc danh gia so bd c6 hoat tinh
tdt, nhu kha nang chiu dugc NaCl 1%, c6 hoat tinh phan giai
lan v6 co, mang cac dac diém hinh thai co ban cua loai vi
khuén thudc chi Bacillus. Do d6, mau phan lép nay da duoc
lya chon dé dinh danh tén loai va xac dinh mét s6 dic diém
sinh hoc trong nghién ctru nay. Pic diém hinh thai ciia mau
phan 1ap T1008 dugc trinh bay ¢ bang 2.

Khuan lac mau phéan lap T1008 c6 mép hinh ring cua,
bé mit 161, bong min trén moi trudng PVK va LB. Té bao
hinh que ngfm, ¢6 kha nang di dong, tao bao tir, nhudm gram
duong, hinh thanh duong kinh vong phan giai lan trén moi
truong PVK. Mot s6 ddc diém hinh thai ctia mau T1008
cling tuong ty nhu cac bao cdo di cong bd, c6 kha ning
thudc chi Bacillus.

Danh gia mot s6 dic tinh héa sinh trong thi nghiém nay
da cho biét rang, mau phan lap T1008 c6 kha ning sir dung
ngudn mannitol, glucose, thuy phan tinh bdt. Két qua nay
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Bang 2. Dic diém hinh thai cia mau phan lap T1008.

Chi tiéu theo doi

Mai truong PVK

Mai truong LB

Mép khudn lac c6 .
hinh rang cua, tron, bé

Mép khuin lac c6
hinh réng cua, tron,

Hinh thai khuén lac mat 10i, bc’)ng min, tao bé mit 16i, boéng
vong vo khuan trén min, khong sinh tiét
moi truong PVK sac to
Hinh que ngén, ding  Hinh que ngén,

Hinh thai & bao riéng ré hodic condi  dimg rleng 1€ hodc
d6i hay ndi timg chudi  c6 ndi doi hay ndi

ting chudi

Nhu¢m gram Gram (+) Gram (+)

Kha nang di dong Co Co

Sinh tiét sic t6 trén moi Khong Khong

truong

Duong kinh vong phan

- P 2,8+0,13 cm 0,0

giai lan Ca,(PO

)

Ghi chu: do kich thwéc sau 7 ngay nudi cay, nhiét d6 30°C.

cling gidng voi mo ta cua Jin va cs (2012) [8], Lu va cs
(2017) [9].

Xidc dinh kha ning sinh IAA bang thuéc thir Salkowski

Mau phan 1ap T1008 sau khi lam thuin duoc nudi céiy
trén moi truong LB long, c6 bd sung 0,1% tryptophan &
28°C, tbe d lic 200 vong/phut trén may 6n nhiét trong thoi
gian 2 ngay. Sau nudi lic, loai bo can, thu dich trén tia
dé kiém tra kha nang sinh tong hop IAA bang thudc thir
Salkowski. Két qua dinh tinh cho thdy, dich nudi cdy mau
T1008 chuyén sang mau hong sau khi nhuém véi thude thir
Salkowski. Didu nay ching t6 c6 IAA tho dd duoc sinh ra
trong dich nudi cdy mau T1008 (hinh 1).

Hinh 1. Banh gia hoat tinh tdng hgp chét kich thich sinh trwéng
thwe vat bing thudc thir Salkowski. (A) dbi chirng dwong; (B) ddi
chirng am; (C) mAu thir T1008.

Dinh danh vi khuin bang PCR va gidi trinh tw
Nham xéc dinh dén loai phan 1ap T1008, phan img PCR



duoc dung vé6i cap moi 27F va 1525R [13] dd khuéch dai
vach bang véi kich thude khoang 1.500 bp tuwong Gng voi
kich thuéc cip mdi sir dung trong phan tmg PCR (hinh
khong dua ra). Tiép theo, san phém PCR tir cac mau nay
dugc tinh sach bang kit tach chiét theo huéng dan cua nha
san xudt va duoc giai trinh tu 2 chleu dung cap moi g10ng
nhu trong phan timg PCR. Sau khi cét bo cac doan nhiéu, thu
duoc trinh ty nucleotide ctia mau T1008 1a 1.446 bp duoc
dang ky lén Ngan hang gen v&i ma truy cap MN272333.

Tién hanh tim kiém cac chudi nucleotide gan giii véi
trinh ty cta cic mau phan tich T1008 bang cong cu truc
tuyén (BLAST search) trén Ngan hang gen (bang 3).

Bang 3. Cac trinh tw gan trén Ngan hang gen clia mau phan tich
T1008.

A .x g Miu Mi Phén trim  Mikc dng nhét
%
TT Tén loai gan nhat phinlap truycdp  doansosinh trinh tw (%)
I Bacillus altitudinis ~ THB
Bl614 MT328638 100 100
2 Bacillus altitudinis ~ SCU11 CP038517 100 100
3 Bacillus altitudinis ~ Cr2-1 CP031774 100 100

Ghi chu: *: chi trinh bay 3 trinh tw nucleotide.

Két qua phan tich cho thiy, trinh tu nucleotide tim dugc
déu 1a cac chudi mi hoa gen 16S ARN ribosome cua vi
khuén, trong d6 mau T1008 (100% doan so sanh c6 mic
ddng nhét trinh tw 100%) gan nhat véi cac mau phan lap
thudc loai B. altitudinis da dugc cong bd trén Ngan hang
gen. Trong d6, loai vi khuan B. altitudinis lan dau duoc
phan lap trén khi quyén [3].

Quan hé ctia mau T1008 duoc so sanh véi dai dién cac
mau vi khuan chuén cua loai. K&t qua dugc trinh bay ¢ hinh 2.

T1008 (MN272333) <=
100 | B. altitudinis 41KF2bT (NR_042337)
B. altitudinis IHB B1644 (MT328683)
B. altitudinis strain Cr2-1T (CP031774)
96 B. atrophaeus JCM 90707 (NR_024689)
B. atrophaeus GLPB6 (HF545325)
B. velezensis FZB42T (NR_075005)
B. velezensis BB06 (MN818627)
[B halodurans DSM 4977 (NR_025446)
100L B. halodurans 38C-2-1 (AB274919)
B. cereus ATCC 145797 (NR_074540)
P boreopolis ATCC 336627 (NR_040801)

99

Hinh 2. Cay pha hé dwa trén vuing gen 16S ARN ribosome cua cac
mau vi khuan Bacillus spp. Ching vi khuan T1008 phan lap tai Viét
Nam (in chir dam) va cac mau vi khun sén c6 trén Ngan hang gen;
T: mau chudn cla loai. Thanh bar trinh bay khodng céch di truyén. Gia
tri & cac ndt 1a gia trj thdng ké bootstrap dudi dang % (1.000 Ian 1&p).

Dua trén két qua phan tich pha hé cho thiy, mau phén lap
T1008 nam cung nhanh véi cac loai B. altitudinis, trong d6
¢6 mau chuén cua loai 1a 41KF2b (ma truy cdp NR_042337).
Két qua phan tich trinh ty tir giai trinh ty ving gen 16S ARN
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ribosome, phan tich pha h¢ da xac dinh duoc chinh xac tén
loi tir mau phan lap T1008 1a loai B. altitudinis.

Kha nang chiu NaCl

Dé danh gia kha nang chiu NaCl tir 1 dén 5% ctia ching
vi khuan B. altitudinis T1008 trén mdi trudng PVK trong
dia petri, chung t6i thi nghiém mdi 1an 3 dia, vi 3 lan nhic
lai. Két qua cho thdy, ching vi khuan B. altitudinis T1008
chiu duoc néng d6 NaCl 1-5%, tuy nhién khuén lac vi khudn
phat trién tot nhat & nong do NaCl 1%, ngugc lai phét trién
cham va thua hon ca ¢ ndng d6 NaCl 5% (hinh 3). Kha ning
chiu NaCl cua chung vi khuén B. altitudinis T1008 trong
nghién ciru nay thap hon so v6i két qua cua tac gia Jin va cs
(2012) [8], ching vi khuan B. altitudinis ZJ 186 chiu dugc
NaCl 8-10%.

Hinh 3. Kha nang chiu mudi NaCl ciia ching vi khuan B. altitudinis
T1008 trén méi trwong PVK. (A) NaCl 1%; (B) NaCl 3%; (C) NaCl
5%.

Anh hwéng ciia nhigt dp nuoi ciy

Nhiét d6 1a yéu t6 quan trong anh huong dén su phat
trién clia vi sinh vat. Panh gid anh huong cua nhiét do
nudi cdy dén sinh truong phat trién cia ching vi khuan B.
altitudinis T1008 c6 kha nang chiu NaCl 1%, c6 hoat tinh
sinh hoc (phan giai lan, tong hgp IAA) trén moi truong PVK
duoc thyc hién tai 25, 30, 35 va 40°C. Két qua thi nghiém
cho thay, ching vi khuan B. altitudinis T1008 sinh truong
phat trién binh thuong ¢ dai nhiét 6 25-40°C. Tai ngudng
nhiét d 25°C vong phan giai lan Ca,(PO,), 10 nhit, & 40°C,
vong phan giai lan van rd, tham chi khuan lac day dac hon
(hinh 4). So sanh véi két qua ctiia Kumar va cs (2011) [4], vi
khudn B. altitudinis sinh trudng, phat trién & ngudng nhiét
do 8-45°C.

Hinh 4. Anh hwéng cua nhiét dé nuoi cdy dén sinh trwéng phat
trién cta chung vi khuan B. altitudinis T1008 trén méi trwong
PVK. (A) 25°C, (B) 30°C, (C) 35°C, (D) 40°C.
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Chung vi khuan T1008 duoc phan 1ap tir cac mau dét bi
nhidm min tai tinh Bén Tre trén moi truong Pikovskaya,
Luria-Bertani ¢6 bo sung NaCl 1%, khuén lac ¢ dang tron
khong déu, mau tring dén vang nhat, t& bao c6 hinh que
ngin, di dong, gram dwong, tao bao tir va c6 kha niang chiu
dugc ndng d6 NaCl 5%, c6 hoat tinh phan gii 1an vo co va
téng hop IAA trong diéu kién in vitro, c6 thé sinh truong
phat trién tot & diéu kién nhiét do 25-40°C. Két qua dinh
danh cho thiy, chung T1008 thudc Bacillus altitudinis, day
1a chung vi khuén lan déu tién duoc cong bd o tiém nang
tao ché phdm vi sinh ing dung trong trng trot trén ving dat
bi nhiém min.
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