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NGHIEN CUU PINH DANH CHUNG BACILLUS SUBTILIS LS6
Truwong Quang Vinh'?, Trinh Dinh Kha'", Nguyén Xuin Hu’(’)’ng1
lTrwdng Dai hoc Khoa hoc — Dai hoc Thai Nguyén
%8¢ Cong an tinh Béc Ninh

TOM TAT

Bacillus 1a nhém vi khuan c6 loi hién dién trong da sO cac ché pham vi sinh va san xuit enzyme.
Chuing Bacillus sp. LS6 ¢6 kha nang san xuit da enzyme ngoai bao manh. Trong nghién ciru nay,
chung t6i mo ta két qua dinh danh chung Bacillus sp. LS6 dua trén két qua nghién ctru déc diém
hinh thai, hoa sinh va trinh ty doan gene 16S rRNA. Chung LS6 1a vi khuan Gram dwong va c6
hoat tinh catalase. Chung LS6 c6 kha ning ddng héa ngudn carbon (inositol, maltose, sucrose,
glucose, lactose, sorbitol, xylose, tinh bét, cellulose), nhung khong sinh truéng dugc trén moi
truong c¢6 ndong d6 mudi NaCl 7%. Poan gene 16S rRNA da dugc phéan 1ap bang phan img PCR va
doc trinh ty nucleotide. Trinh ty nucleotide doan gene 16S rRNA cuta ching LS6 c¢6 kich thude
554 bp va c6 do twong ddng cao voi mot sb dai dién cua chi Bacillus (99,5 — 99,8%). Trong do,
trinh ty nucleotide twong dong cao nhét vai loai Bacillus subtilis (M sb Genbank: KT236337).
Chung vi khuan Bacillus sp. LS6 dwoc dat tén 1a Bacillus subtilis LS6.
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ABSTRACT

Bacillus is a group of bacteria that presents in the majority of microbial products and production
enzyme. The strain Bacilus sp. LS6 having high productivity of extracellular multi-enzyme. In this
study, we described the result of indentification strain Bacilus sp. LS6 by study of morphological
characteristics, biochemical characteristics and sequencing nucleotide of 16S rRNA fragment. The
LS6 strain used carbon sources (inositol, maltose, sucrose, glucose, lactose, sorbitol, xylose,
starch, cellulose), but could not grow on medium with 7% NaCl. The 554 bp fragment of 16S
rRNA gene of the LS6 strain was isolated by PCR reaction and nucleotide sequencing. The
sequencing analysis result has showed that the sequence of 16S rRNA gene of the LS6 strain has
high homology to those of some representatives of genus Bacillus (99.5-99.8%). Among them, it
has the highest homology with that of Bacillus subtilis strain (accession number KT236337). The
LS6 strain was named Bacillus subtilis LS6.
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1. Mé dau

Enzyme 14 chat xuc tac sinh hoc co vai trd
quan trong trong chuyén hoa sinh hoc cac hop
chat cao phan tir thanh cac don phan tir. Viéc
chuyén hoa tinh bot, cellulose va xylan boi
enzyme thanh duong c6 nhiéu ¥ nghia quan
trong va dugc tng dung trong nhiéu linh vyc:
cong nghiép thuc phém, san xudt thirc an chian
nudi, san xuat bia, bot gidy, nganh cong
nghiép chat tay rira, nganh cong nghiép dét
may, nhién liéu va hoa chét, quan 1y chat thai
va xur Iy 6 nhiém méi trudong [1]. Mot trong
nhiing céng viéc can tién hanh khi nghién ctru
céc chung vi sinh vét sinh tong hop enzyme 1a
phai phan loai chiing vi sinh d6. Hién nay, dé
phan loai ching vi sinh vat ngudi ta co thé
dua vao nhiing dic diém hinh thai, sinh ly
sinh hoa va phan loai phan tir. Trong do, phan
loai hoc phan tir dya vao trinh ty nucleotide
cua gene ma hoa rRNA dang la mot cong cu
hiru hiéu trong phan loai hoc va bd sung cho
qua trinh phan loai bang cac dic diém hinh
thai, sinh ly sinh héa [2,3,4,5,6].

Gene 16S rRNA c6 kich thudc khoang 1500
bp, c6 d6 bao thu cao thuong dugc ting dung
trong phan loai phan tr v&i ddi twong vi
khuén [7]. Cap mdi LS6F, LS6R dugc thiét ké
dua trén trinh ty ving bao thii & phan dau cia
gene 16S rRNA. Sir dung cip mdi LS6F/LS6R
s€¢ nhan dugc doan DNA c¢6 kich thudce
khoang 500 bp. Trong nghién ctru nay, chung
t6i cong bd két nghién ciru mot sé dic diém
hinh thai, sinh héa va phan tich trinh tu doan
gene 16S rRNA ctia chung vi khuan LS6 ¢
kha ning sinh enzyme 1am co s¢ dé phan loai
dinh tén khoa hoc chinh xac ctia chung nay.

2. Vit liéu va phwong phap

2.1 Vit liéu

Chung vi sinh vdt

Chung vi khuan LS6 duoc cung cip tir bd suu
tap ching gidng cua phong thi nghiém Sinh
hoc-Khoa Céng ngh¢ sinh hoc-Truong Dai
hoc Khoa hoc-Dai hoc Thai Nguyén.

Hod chat

Peptone, cao ndm men, agarose dugc mua tur
hang Bio Basic (Canada). Hoa cht str dung cho
PCR, kit tinh sach san pham PCR duoc cung
cap boi hang Thermo Fisher Scientific (Anh).

2.2. Phwong phdap

2.2.1. Phwong phap xac dinh hoat tinh sinh
enzyme cua chung vi sinh vdt

Chung LS6 duogc nudi trén mdi truong LB
long c6 bo sung 0,5% co chit (tinh bot,
carboxymethyl cellulose, xylan, casein) tuong
mg & nhiét d6 37°C. Sau 48h nudi cdy, dich
enzyme ngoai bao dugc thu hdi bang phuong
phap ly tam va thr hoat tinh sinh enzyme
ngoai bao bang phuong phap khuéch tan
enzyme trén thach nhuom dic hi€u xac dinh
vong phan giai co chat.

2.2.2. Phuwong phdp nghién ciru ddc diém
hinh théi

Chung LS6 dugc nudi cy trén moi truong
LB agar sau 24h quan sat cac ddc diém khuan
lac, nghién ctru dac diém sinh hoa va nhuém
Gram theo Vii Thi Minh Pirc [8]. Pic diém
hinh thai, sinh héa duoc so sanh vd&i khoa
phan loai cia Bergey (2012) [9].

2.2.3. Phuong phap tach chiét DNA tong s6
Chung vi khuan LS6 dugc nudi cay trong moi
truong LB long qua dém sau do6 ly tdm thu
can té bao. DNA téng s6 duoc tach chiét va
tinh sach theo phuong phéap cua Sambrook va
Russell (2001) [10].

2.2.4. Phuong phap nhan ban gene 16S rRNA
Cip moi da dugc thiét ké dua trén ving bao
thu gene 16S rRNA cua vi khudn cong bd trén
Genbank dé nhan doan gene 16S rRNA cua
chung LS6 ¢6 kich thudc khoang 500 bp. Cap
mdi ¢co trinh tu nucleotide 1a LS6F (5’-CCC
CCG GCT CAA CCG GGG AGG - 3’) va
LS6R (5 - CTC CCG TAG GAG TCT
GGGC - 37). Hon hop phan tmg bao gém 1,5
ul (50ng) DNA khuén; 1 pl (10 pmol) mdi
mdi loai; 0,25 pl Taq polymerase 5U; 2,5 pl
dém PCR 10x; nude cat khir ion dén 25 pl.
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PCR dugc tién hanh theo chu trinh: 95°C/ 5
phut, 30 chu ky (94°C/ 1 phut, 47°C/ 30 gidy,
72°C/ 1 phat), 72°C/ 10 phat. San pham PCR
dugc dién di kiém tra trén gel agarose 1%.
2.2.5. Gidi trinh ty va phan tich trinh ty gene
San phém PCR duoc tinh sach béng bd kit
Gene JET Gel Extraction Kit cta hang
Thermo Fisher Scientific. Sau d6, san pham
PCR dugc doc trinh tu trén may giai trinh tu
ty dong tai Vién Cong nghé sinh hoc — Vién
Han lam Khoa hoc va Céng nghé Viét Nam.
Trinh ty nucleotide ctia doan gene 16S rRNA
phan 1ap tr ching LS6 dugc xtr 1y va phan
tich bang phan mém DNA STAR (Winscosin,
USA) dé xac dinh hé sb twong dong va dung
cdy phan loai. Sir dung phin mém BLAST

trong NCBI
(http://blast.ncbi.nim.nih.gov/Blast.cgi) [11]
dé nhan dién doan gene 16S rRNA va dinh
danh chung vi khuan LS6.

3. Két qua va thio luin
3.1. Pinh danh chiing LS6 bang dic diém
hinh thai va héa sinh

3.1.1. Kha nang sinh enzyme ngogai bao
Chung LS6 da dugc xac dinh kha nang sinh
enzyme ngoai bao bing phuong phap xac
dinh vong phan giai co chat ciia dich enzyme
ngoai bao. Két qua cho thiy, ching LS6 ¢o
kha ning sinh tong hop enzyme amylase,
cellulase, protease, mannanase va xylanase
(Bang 1 va Hinh 1).

Bang 1. Hoat tinh enzyme ngogi bdo ctia chiing LS6 (n=3)

Enzyme Hoat tinh enzyme ngoai bao (D-d, mm)”
Thé tich thir (1) 25 50 75 100
Amylase 1,5+0,01 1,7+0,03 1,8+0,01 1,9+0,04
Cellulase 1,5+0,02 1,5+0,05 1,6 £ 0,02 1,7 +0,03
Protease 1,9+0,04 2,0+0,04 2,1+0,01 2,2+0,02
Mannanase 1,4+0,01 1,6 £0,02 1,7+0,02 1,8 £0,03
Xylanase 1,5+0,03 1,7 £0,02 1,9+£0,03 2,2 +0,06

Ghichd: ": X + 55

Béang 1 cho thiy, chung LS6 c¢6 kha ning sinh tong hop nhiéu loai enzyme ngoai bao véi hoat
tinh manh. Trong d0, hoat tinh protease va xylanase manh nhat v6i kha ning thuy phan vong co
chat dat 2,2 mm/100ul dich enzyme thir. Két qua nay cho thiy, ching LS6 c6 thé dugc dung dé

1én men san xudt ché pham da enzyme.

B C

D

Hinh 1. Hoat tinh enzyme ngoai bao cua ching LS6
A: Amylase; B: Cellulase; C: Protease; D: Mannanase; E: Xylanase

3.1.2. Phan tich déc diém hinh thdi va héa sinh ciia ching LS6

Chung LS6 duoc nudi cdy trén moi truong LB agar. Sau 24h quan sat dic diém hinh thai nhén
théy: khuén lac dang tron, hoi nhﬁy, bé mat khuan lac kho, ria rang cua khong déu, c6 tm sdm
méu, mau vang xam, duong kinh 3-5 mm. Sau 48-96h khuan lac c6 dang nhin nheo mau hoi nau

(Hinh 2A).
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Str dung phwong phap nhuém Gram cho thay, chiing LS6 ¢6 hinh que, bit mau Gram dwong. Co
thé vi khuan LS6 dang don 1€ hodc tao thanh chudi. Bao tir ¢6 hinh oval (Hinh 2B). Nghién ctru
mot s6 ddc diém hoa sinh cho thdy, chiung LS6 c6 kha ning dong hoa mot sb ngudn duong va
polysaccharide, c6 hoat tinh catalase nhung khong sinh truéng duoc trén méi trudng co nong do
mudi NaCl 7% (Bang 2). So sanh v6i khoa phan loai ciia Bergey [9], ching vi khuan LS6 co
nhiéu dic diém twong dong vai chi Bacillus.

Hinh 2. Hinh anh khudn ,lac va nhu¢om Gram cua chung LS6
1: Hinh dang té bao; 2: Hinh dang bao tir
Bang 2. Mot so dac diém hoa sinh cua ching LS6

Pic diém Panh gia (+/-) Pic diém Panh gia (+/-)
Gram + Pong hoa lactose +

Hoat tinh catalase Ddng hoa sorbitol

DPdng hoa inositol Pdng hoa xylose

+
+
+
+

+ + + + +

Déng hoa maltose D‘(‘A)ng hoa tinh bot
Dong hoa sucrose Dong hoa cellulose
Pong hoa glucose Chiu NaCl 7% -

Ghi chii: +: C6 kha nang dong héa/dwong tinh/chiu dwoc; -: Khéng cé khd nang dong héa/dam tinh/khéng
chiu dwoc

3.2. Pinh danh chiing vi khudn LS6 bang ma vach DNA

DNA tong s6 cuia chiing LS6 dugc tach chiét theo phuong phap da mo ta. Két qua dién di trén gel
agarose cho thdy DNA khong bi dut giy, c6 thé dung cho cac nghién ctru vé khuéch dai gene 16S
bang PCR (Hinh 3A).

Str dung PCR v6i cip modi LS6F/LS6R di khuéch dai duge doan DNA dic hiéu co kich thuée
khoang 550 bp (Hinh 3B). Kich thudc cuia doan gene nhén ban dugc phu hgp véi tinh toan ly
thuyét khi thiét ké cip mdi LS6F/LS6R. San pham PCR dugc tinh sach dé doc trinh tu
nucleotide.

M 1 bp 2 M bp

v 1000
550 . 500
250

Hinh 3. Hinh dnh dién di DNA tong s6 (4) va san pham PCR (B)
M — Marker 1kb; 1: DNA tong so; 2: san pham PCR; bp: base pair
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Két qua doc va phan tich trinh ty nucleotide da xac dinh dugc doan DNA c¢6 kich thudc 554 bp.
Str dung phan tich twong dong bang phan mém BLAST trong NCBI xic dinh duoc doan DNA
phéan 1ap dugc 1a doan gene 16S rRNA cua ching LS6 (Hinh 4).

CGGTCGGAGT GCTTATGCGT TAGCTGCAGC ACTAAGGGGC GGAACCCCCT 50

AACACTTAGC ACTCATCGTT TACGGCGTGG ACTACCAGGG TATCTAATCC 100
TGTTCGCTCC CCACGCTTTC GCTCCTCAGC GTCAGTTACA GACCAGAGAG 150
TCGCCTTCGC CACTGGTGTT CCTCCACATC TCTACGCATT TCACCGCTAC 200
ACGTGGAATT CCACTCTCCT CTTCTGCACT CAAGTTCCCC AGTTTCCAAT 250
GACCCTCCCC  GGTTGAGCCG GGGGCTTTCA CATCAGACTT AAGAAACCGC 300
CTGCGAGCCC  TTTACGCCCA ATAATTCCGG ACAACGCTTG CCACCTACGT 350
ATTACCGCGG CTGCTGGCAC  GTAGTTAGCC GTGGCTTTCT GGTTAGGTAC 400
CGTCAAGGTA CCGCCCTATT CGAACGGTAC TTGTTCTTCC CTAACAACAG 450
AGCTTTACGA TCCGAAAACC TTCATCACTC ACGCGGCGTT GCTCCGTCAG 500
ACTTTCGTCC ATTGCGGAAG ATTCCCTACT GCTGCCTCCC GTAGGAGTCT 550
GGGC 554

Hinh 4. Trinh tw nucleotide doan gene ma héa 16S rRNA cua chung LS6

Trinh tu nucleotide doan gene 16S rRNA cua ching LS6 c6 141 nucleotide loai A (25,54%); 182
nucleotide loai G (32,97%); 108 nucleotide lai T (19,57%); 121 nucleotide loai C (21,92%). Sé
nucleotide loai A va T chiém 45,11% va s6 nucleotide loai G va C chiém 54,89%. Ty 1&
(A+T)/(G+C) bang 0.82. Két qua phan tich baing BLAST cho thdy trinh tu doan gene 16S rRNA
ctia chiing LS6 ¢6 do tuong dong cao so v6i doan gene 16S rRNA ciia mot s6 chung vi sinh thude
chi Bacillus ttr 99,5-99,8% (Hinh 5).

et PTRATYy STt g

Hinh 5. Két qua phdn tich BLAST trong NCBI
St dung trinh ty nucleotide doan gene 16S rRNA cta ching LS6 va mot s6 ching thudc chi
Bacillus trén Genbank (Bang 3) dé xac dinh hé sb twong ddng, hé s6 phan ly di truyén va thiét lap
so d0 hinh cay. Két qua duoc thé hién & Bang 4 va Hinh 6.
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Bang 3. Cdc trinh ty nucleotide cia dogn gene 16S rRNA sir dung trong phan tich

.. M3 s trén f s Nim Kich
T Loai Genbank Tac gia cong bé  thwéc (bp)
1 Bacillus subtilis strain LS6 KX289791 Nghién ctru ndy 554
2 Bacillus subtilis strain S17 MK942525 Ikram,S. 2019 1495
3 Bacillus subtilis strain S11 MK942519 Ikram,S. 2019 1511
4 Bacillus subtilis strain S10 MK942518 Ikram,S. 2019 1513
5 Bacillus subtilis strain SHBS15  KT236337 Hayat,S. va Sabri,A.N. 2015 900
Mahmoud,M.G., El
Bacillus tequilensis strain Awady,M.E.,
6 MMFG37 MG340854 Saber,G.I. va 2018 919
Imam,F.M.
Bacillus vallismortis strain Gideon Moses,D. va
! MML5820 MG813373 Mathivanan,N. 2018 1490
. . Pathma,J. and
8 Bacillus flexus strain BVC42 JQ660625 Sakthivel.N. 2013 950

Két qua phan tich hé s6 tuong dong va hé s6 phan ly di truyén bang phin mém DNA STAR cho
thdy, hé sb twong dong di truyén dua trén trinh ty gene 16S rRNA ciia ching Bacillus subtilis
LS6 so voi mot s6 chung thude chi Bacillus tir 95,3-99,8% va twong dong véi ty 16 99,5-99,8% so
v6i 3 loai Bacillus subtilis. Trong do, trinh ty nucleotide trong dong cao nhat voi ching Bacillus
subtilis SHBS15 (ma sd trén Genbank KT236337). Nhu vay, két hop véi ddc diém hinh thai, hoa
sinh va trinh ty nucleotide ciia doan gene 16S rRNA chung LS6 da duoc xac dinh 1a Bacillus
subtilis va dugc dat tén la Bacillus subtilis LS6. Trinh ty doan gene 16S rRNA cua ching
Bacillus subtilis LS6 di duoc dang ky trén Genbank voi ma sé KX289791.

Bang 4. Hé s6 tiwong dong di truyén ciia chiing LS6 so véi cac ching dd cong bo

Percent Identity
1 2 3 | a4 5 6 7 8
1 (I oos |986 |986 986 |988 |983 |995 | 1 Bil JQB60625.5¢eq
> | 06 | 902 |994 095 |980 |955 |998 | 2 Bsu_K1236337.se
3 |14 | os M o5 |007 |980 |979 |995 | 3 Bsu_MK942518.sa
4 |14 |06 | o5 (M o7 083 |982 |995 | 4 Bsu_MK942519.sa
5 |14 |05 | 03 |03 M oss |985 (095 | 5 Bsu_MK942525.sa
6 |12 |20 |20 | 17 | 14 | 953 |995 | 6 Bte M®40854.sey
7 117 | a6 |21 |18 |15 | a0 I o5 | 7 Bia_M3813973.54]
8 |05 02 |05 |05 |05 |05 o5 (M s L.seq
1 2 3 | 4 5 6 7 8

Ttr dir lidu vé trinh tu nucleotide ciia doan gene 16S rRNA, so d6 hinh cay vé mbi quan hé di
truyén giita cac chung Bacillus trong phan tich duogc thiét 1ap (Hinh 6). Trén hinh 6, tim ching
Bacillus duoc phan bd trén 2 nhanh. Nhanh thtr nhit chi c¢6 chung Bacillus vallismortis
MML5820 c6 trinh ty doan gene 16S mang ma s6 MG813973 trén Genbank va 7 ching con lai &
nhanh thtr 2 v6i khoang cach di truyén giita chung 1a 1,9%. O nhanh tht 2, bay ching Bacillus
phan bd thanh 2 nhanh. Trong d6, nhanh thir nhat 1a chung Bacillus subtilis LS6 va 6 ching con
lai phan bd nhanh thir 2. So d6 hinh cdy cho thay ching Bacillus subtilis LS6 c6 mdi quan hé di
truyén gan véi cac ching Bacillus subtilis c6 md s trén Genbank: MK942525, MK942518,
MK942519, KT236337.
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Bfl JQ@660625.seq
Bte MG940854 .sex
Bsu KT236337.sec
""""""""""""""""""" Bsu MK942519.sel

""""""""""""""""""""" Bsu MK942518.ser
""""""""""""""""""""" Bsu MK942525.se
""""""""""""""""""""""" L6.seq

19

Bva MG813973.se

Nucleotide Substitutions (x100)
Hinh 6. So d6 hinh cdy vé méi quan hé di truyén giita chiing Bacillus subtilis LS6 véi mot s6 chiing
Bacillus trén Genbank dua trén trinh tw doan gene 16S rRNA

4. Két luan

Dua trén mot sé ddc diém hinh théi, hoa sinh
va trinh ty nucleotide cia doan gene 16S
rRNA di dinh danh dugc ching vi khuin LS6
thudc loai Bacillus subtilis. Chung Bacillus
subtilis LS6 c6 kha ning dong hoa ngudn
carbon (inositol, maltose, sucrose, glucose,
lactose, sorbitol, xylose, tinh bot, cellulose)
nhung khong sinh truong dugc trén moi
truong c6 nong d6 mudi NaCl 7%. Poan gene
16S rRNA cua chung Bacillus subtilis LS6 cd
kich thudc 554 bp va trinh ty nucleotide da
dugc dang ky trén Genbank voi ma s
KX289791.
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