TC.DD & TP 16 (5) - 2020

NGHIEN CUU TUYEN CHON CHUNG VI KHUAN
CcO KHA NANG SINH TONG HOP DUONG
TREHALOSE CAO PHAN LAP DUQC TU N OT SAN
CUA RE CAY LAC

Nguyén Thi Thu', Nguyén Manh Da#?, Trin Lién Ha3

Véi muc dich tim kiém ngudn vi khuan c6 kha ning sinh tong hop trehalose phuc vu hudng
san xudt duong trehalose bang phuong phép sinh hoc, cac ching vi khuan tir ndt san cia ré
cay lac tai Viét Nam dugc nghién ctru phan lap va tuyén chon. Céc chung vi khuén duoc phan
1ap trén moi tru(‘mg YEMA c¢6 bo sung Congo red, sau d6 dugc dénh gia kha niang sinh tong
hop trehalose bang Kit trehalose K-TREH 07/17 (Megazyme) Nghlen ctru da phan lap dugc
30 chung vi khuén tir nét san cua ré cay lac. Két qua tuyén chon cho thdy 8/30 chung vi khuén
¢6 kha ning sinh tong hop dudng trehalose, trong d6 ching vi khuan L4.2 cho ham luong cao
nhét, dat 5,474 mg/100ml dich 1én men. Khao st dic diém sinh 1y sinh hoa ciia chung vi khuan
L4.2 cho théy: khuén lac tron, mau tréng duc, kich thudce 2-4 mm; té bao vi khuén c6 dang hinh
que, vi khuin Gram duong, hiéu khi. Tién hanh dinh danh chung vi khuan L4.2 bang phuong
phéap giai trinh ty gen 16S rRNA va so sanh tuong dong co so dit liéu gene NCBI cho thay, L4.2
dugc xéac dinh 1a chung Mycolicibacterium neoaurum véi do twong ddng 99,72 %. Ma s6 Gen-
Bank 1a MT379556.1. Chung L4.2 ¢ thé dit tén day dii 1a Mycolicibacterium neoaurum FIRI
L4.2. Viéc phat hién ching Mycolicibacterium neoaurum FIRI L4.2 ¢ kha nang sinh tong hop
trehalose trong sé cc chung vi khudn dugc phan 1ap tir ndt sdn cta r& cay lac tai Viét Nam gop
phan da dang thém ngudn vi sinh vét c6 thé ing dung vao hudng nghién ctru san xuat duong
trehalose bang phuong phap sinh hoc.

Tir khéa: Dinh danh, Mycolicibacterium neoaurum, not san cua ré cdy lac, phan ldp, tuyén
chon, trehalose.

I. PAT VAN PE

Du’cng trehalose 1a duong doi khong
khir, cau tao tu hai phan tor glucose gan
v6i nhau boi lién két a,a-1,1-glyco-
sid. Trehalose c6 do ngot bang 45% so
vO1 sucrose va c¢o6 nang luong khoang
4 Kcal/g. Nho tinh khong khtr, khong
tham gia phan (rng Maillard, trehalose
rat 6n dinh duéi tac dung cua nhiét do

cao. Trehalose c6 ung dung rong rai
trong nganh y hoc, my pham va dic biét
trong cong nghé thyc pham. Trehalose
¢6 vai trd bao vé té bao, 6n dinh pro-
tein, bao quan, 6n dinh san pham trong
cac san phém banh keo, stta va thuc
pham chirc ning danh cho ngudi bénh
tiu duong, béo phi. Trong tu nhién,
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trehalose dong vai tro quyét dinh dic
tinh sinh hoc trong mdt sb cac sinh vat
nhan so, sinh vt nhan chuan va dong
vat khong xuong séng [2]. Trehalose
cling duoc tim thdy & rat nhiéu vi khu-
an khac nhau nhu Corynebacterium
glutamicum [3], Streptomyces hygro-
scopicus va cac loai khac cia Myco-
bacterium smegmatis [10], Rhizobium
sp. [11], Sulfolobus a01docaldar1us [7]
ba c¢6 nghién ciru chi ra rang mot sd
vi khuén c6 kha nang tu sinh tong hop
trehalose nham bao vé protein va mang
té bao dudi tac dong cua diéu kién méi
truong séng khic nghiét (nhiét do cao,
chat dinh dudng thap, nong do mudi
cao) nhu mot chat chéng tham thau [1].
Do d6, NaCl thudng dugc bd sung vao
moi trudong nudi cdy vi khuin dé tao
ap sudt tham thau cao trong qua trinh
thi nghiém danh gia kha nang sinh tong
hop trehalose cua vi khuan.

Trehalose duoc phat hién c6 mat
trong cac ndt san cua cay ho dau vai
ham luong khac nhau [9], ton tai su
tuong tic cong sinh nhat dinh gitra vi
khuan cb dinh dam Rhizobium trong
cac ndt sén cay ho dau. Dac biét 6 moi
truong séng khic nghlet ham luong
trehalose duoc tim thy cao hon, diéu
nay cé thé giai thich trehalose dugc
sinh ra boi cac vi khuan c6 trong ndt
san dé bao vé té bao, protein. Do do,
dé tim kiém ngudn vi khuén sinh téng
hop trehalose phuc vu hudng san xuét
duong trehalose bang phuong phap
sinh hoc, nghién ciru ndy sé tién hanh
phan 1ap va tuyén chon cac chiung vi
khuén c6 kha s1nh tong hop trehalose
cao trong ndt san cua ré cdy lac tai
Viét Nam.
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II. NGUYEN LIEU VA PHUONG
PHAP NGHIEN CUU

2.1. Vat ligu
2.2.1. MAu nét sin

Miu céc ndt san tir gidng lac (dugc liy
tai thoi diém cay ra hoa né rd) LDH 01
tai xa Pha Hoa, huyén Luong Tai, tinh
Bic Ninh va giong lac gidng lac MDO tai
xa Cuc Phuong, huyén Nho Quan, tinh
Ninh Binh. Mi rudng duogc lay 5 hic
ngau nhién. Cac ndt san dugc tach khoi
1é va dat sau d6 duoc bao quan ¢ 2 —4°C
dé sir dung cho phén 1ap vi khuan.

2.1.2. Hoa chit va méi truwong

MBoi trudng str dung dé phan 1ap 1a YE-
MA-CR (Mannitol 10 g/l; K2ZHPO4 0,5
g/l; MgS04 0,2 g/l; NaCl 0,1 g/l; yeast
extract 0,5 g/l; agar 20 g/I; congo red
2,5 ml/l). M6i trudng nudi cay sir dung
cho kiém tra kha nang sinh tong hop tre-
halose 1a MTA (méi truong YEM, ¢ bd
sung Maltose 10 g/l va NaCl 2%), MTB
(Chira méi truong YEM, c6 bo sung
Maltodextrin 10 g/l va NaCl 2%). Cac
moi truong dugce thanh trang & 121°C
trong 15 phut. Trehalose dugc dinh
luong bang Bo Kit trehalose K-TREH
07/17 (Megazyme, Ireland).

2.2. Phwong phap nghién ciru

2.2.1. Phuwong phap nghién citru vi
sinh vat

Quad trinh phan lap.

Céac méau ndt san cia ré cay lac sau khi
thu thap dugc phan lap theo phuong phap
ctia Hoben & Somasegaran [6]. Cu thé
nhu sau, tién hanh khir trung bé mit cac
nét san bang cach ngam vao dung dich
rua Ethanol 70% trong 1 phut va NaClO
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trong 30 gidy. Sau do ria lai bang nudce
sach vo tring 3-5 lan. Cac ndt san dugc
nghién trong 10ml nudc cat vo tring sau
d6 pha lodng & nong do: 105 - 1010 va
trang trén moi truong YEMA b sung
congo red (YEMA-CR). Gilr ¢ nhiét do
28-30 0C, trong khoang thoi gian 2-5
ngay sau do6 kiém tra va tach cac chung
vi khuén. Céc khuan lac don duoc chon
rava tiép tuc duoc céy trén cac dia thach
chira méi truong YEMA-CR dén khi cac
khuan lac thu dugc d@)ng nhét, khong bi
14n cac khuén lac khac.

Tuyén chon vi sinh vét c¢6 kha ning
sinh tong hgp trehalose cao

a.Khdo sat moi truong nuoi cay

Cac chung vi khuan sau khi duogc
phan 1ap, tién hanh khao sat kha ning
sinh tong hop trehalose bang cach nudi
moi truong 10ng & thé tich 100 ml, nhiét
d6 28-30°C trong thoi gian 5 ngay véi
tbc do lic 150-250 vong/phut & ca hai
mdi truong MTA, MTB.

b. Phwong phap thu nhan dich chira
trehalose noi bao

Dich nuéi cdy dugc ly tam & 4500
vong/phut trong 15 phat & 4°C dé thu
sinh khéi u6t. Lay 1 g sinh khbi wét thu
dugc hoa vao 5 ml dung dich dém phos-
phate pH 7, r6i tién hanh pha v té bao
bang phuong phap song siéu 4m trong
5 chu ki x 30 gidy. Sau do, ly tam 4500
vong/phut, 4°C trong 15 phut dé loai bo
xac té bao, ta thu dugce dich ndi bao c6
thé chira trehalose.

Nghién ctru ddc diém sinh 1y, sinh hoa
dinh danh vi khuan chung duoc chon

Dic diém sinh 1y, sinh hoa cua ching
duogc chon

Quan sat hinh thai khuan lac, quan sat
hinh thai vi khuan bang phwong phap
nhuom Gram: lay 1 vong que cdy sinh
khéi chung vi khuan bd sung vao 6ng
nghiém chtra 5 ml méi truong YEM
long, nudi & nhiét d6 30°C sau 24 gio,
liy dich soi va nhuém Gram.

Xac dinh kha nang hiéu khi hay ky
khi ctia ching vi khuan, tién hanh nuéi
cdy chung vi khuan & thé tich 50ml moi
truong YEM 16ng trong 48 gio. Két thuc
qué trinh 1én men, ly tim thu sinh khoi.
Sinh khéi duoc dit trén lam kinh va nho
H202 3%. Quan sat hi¢n tuong sui bot
chimg t6 duong tinh (hiéu khi), khong co
hién tugng chung t6 am tinh (ky khi).

1.2.2. Phuwong phap héa 1y dé dinh
lwgng trehalose

Ham lugng trehalose trong mau duoc
xac dinh bfmg bo Kit trehalose K-TREH
07/17 (Megazyme, Ireland) dua trén
nguyén tic va quy trinh cta hang khu-
yén cao [8].

1.2.3. Phuong phap sinh hgc phan tir
dé dinh danh chiing vi khuén chon duoc

Vi khuan dugc dinh tén dén cip do
loai theo phuong phéap giai trinh tu gen
rADN 16S. Sau khi khuéch dai va giai
trinh tu, cac chudi ADN dugc so sanh
v6&1 GeneBank thong qua giao dién tim
kiém BLAST nucleotide-nucleotide [4].

2.2.4. Phwong phap toan hoc

Céc s6 liéu 1a két qua trung binh cta 3
1an thi nghiém lap lai. Céc gia tri trung
binh cta cac mau duge so sanh & do tin
cidy 95% theo phép kiém dinh Tukey
thyc hién bang Phan tich phuong sai mot
yéu t6 (one-way ANOVA, SPSS version
16.0, SPSS Inc., Chicago, Illinois).
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III. KET QUA VA THAO LUAN

3.1. Phan lap chon chiing vi khuén
tir ré ciia cay lac

Sau khi chon dugce ndt san khoe co
mau hdng tir r& cua cdy lac chung toi
da tién hanh phan lap va lam thuan
dugc 30 chung vi khuan. Trong d6 14
chung vi khuan tir nét san cua gidng lac
LDH 01 va ky hiéu L3.1 dén L3.14 va
16 chung vi khuan tir ndt san cta giéng
lac MD9 ki hiéu L4.1 dén L4.16. Qua
két qua cho thdy 30 ching déu c6 kha
nang sinh truong, khuén lac moc sau 2-5
ngay nudi cdy, va kich thude khuén lac
dat duoc 0,2-6 mm sau 5 ngay nudi cay.

7.000
6.000
5.000
4.000
3.000

Ham lugng trehalose
(mg/ 100 ml)

Quan sat nhan théy cac khuén lac co
mau sic da dang: do, héng, h@)ng nhat,
trang dyc. Hinh dang vi khuan: tron
hoac vo dinh hinh.

3.2. Tuyén chon chiing vi khuin cé
kha ning sinh tong hop dwong treha-
lose cao

30 chung vi khuan nudi cdy & hai
moi truong MTA, MTB. Tién hanh thu
nhan trehalose noi bao, sau d6 xac dinh
ham lugng trehalose bang kit trehalose
K-TREH 07/17 (Megazyme). Két qua
8/30 chiing vi khuan c6 kha ning sinh
tong hop trehalose dugc trinh bay trén
Hinh 1.

2.000 I b bbb
1.000 b
L3.1 L35 1L39 142 145 L49 1411 L4.15
Chung vi sinh vét
B M0oi truong MTA B Mbéi truong MTB

Hinh 1. Ham lugng trehalose ciia cdc chiing vi khudn trong hai méi truong nudi cdy

Ghi chu: Céc gia tri trung binh cua
cic mau duoc danh ddu bang cac chir
cai khac nhau thé hién sy khac biét c6
¥ nghia thong ké & do tin cay 95% theo
phép kiém dinh Tukey

Ching vi khuan L4.2 ¢6 ham lugng

trehalose cao hon so vdi cac chung con
lai (v&1 mtrc y nghia p < 0,05) 1a 5,474
mg/100ml dich 1én men & moi truong
1én men MTB. Tir két qué trén chung t6i
chon ching vi khuan L4.2 dé tién hanh
cac nghién ctru tiép theo.

3.3. Pic diém sinh ly, sinh héa va dinh tén vi khuin bang giai trinh ty gen

Pic diém sinh 1y, sinh héa ciia chiing dwgc chon

Sau khi quan sat hinh thai khuan lac ctia L4.2 bang mat thuong nhan thay: khuan
lac tron, mau trang duc, kich thude 2-4 mm; va quan sat hinh thai vi khuan dudi kinh
hién vi: T¢€ bao vi khuan c6 dang hinh que ngan. Vi khuan Gram duong, hiéu khi.
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Hinh 2. Hinh anh khudn lgc va hinh dnh vi khuén ciia chiing L4.2

Pinh tén vi khuan b%\ng gidi trinh tu gen

Chung L4.2 duoc di phan loai bang phwong phép giai trinh tu gen ADN ribosome 16s,

thu duoc két qua nhu dudi day:

AAGCCTGATGCAGCGACGC-
CGCNGAGGGATGACGGCCTTC-
GGGTTGTAAACCTCTTTCAG-
CACAGACGAAGCGCAAGT-
GACGGTATGTGCAGAAGAAG-
GACCGGCCAACTACGTGC-
CAGCAGCCGCGGTAATAC-
GTAGGGTCCGAGCGTTGTC-
CGGAATTACTGGGCGTAAA-
GAGCTCGTAGGTGGTTTGTC-
GCGTTGTTCGTGAAAACTCA-
CAGCTTAACTGTGGGCGTGC-
GGGCGATACGGGCAGACTG-
GAGTACTGCAGGGGAGACTG-
GAATTCCTGGTGTAGCGGTG-
GAATGCGCAGATATCAGGAG-
GAACACCGGTGGCGAAGGC-
GGGTCTCTGGGCAGTAACT-
GACGCTGAGGAGCGAAAGC-
GTGGGGAGCGAACAGGATT-
AGATACCCTGGTAGTCCACGC-
CGTAAACGGTGGGTACTAGGT-
GTGGGTTTCCTTCCTTGGGAT-

CCGTGCCGTAGCTAACGCAT-
TAAGTACCCCGCCTGGGGAG-
TACGGCCGCAAGGCTAAAACT-
CAAAGGAATTGACGGGGGC-
CCGCACAAGCGGCGGAGCAT-
GTGGATTAATTCGATGCAACG-
CGAAGAACCTTACCTGGGTTT-
GACATGCACAGGACGCTGG-
TAGAGATATCAGTTCCCTTGT-
GGCCTGTGTGCAGGTGGTG-
CATGGCTGTCGTCAGCTCGT-
GTCGTGAGATGTTGGGTTA-
AGTCCCGCAACGAGCGCAAC-
CCTTGTCCTATGTTGCCAGCG-
GGTTATGCCGGGGACTCGTAG-
GAGACTGCCGGGGTCAACTC-
GGAGGAAGGTGGGGATGAC-
GTCAAGTCATCATGCCCCTTAT-
GTCCAGGGCTTCACACATGC-
TACAATGGCCGGTACAAAG-
GGCTGCGATGCCGTGAGGT-
GGAGCGAATCCTTGTAAAG-
CCGGTCTCAGTTCGGATCGG-
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GGTCTGCAACTCGACCCCGT-
GAAGTCGGAGTCGCTAGTA-
ATCGCAGATCAGCAACGCT-
GCGGTGAATACGTTCCCGG-

96,

54

L4.2

GCCTTGTACACACCGCCCGT-
CACGTCATGAAAGTCGGTAA-
CACCCGAAGCCGGTGGCCTA-
ACCCCTTGTGGA

Mycolicibacterium fluoranthenivorans FA-4 (AJ617741)

Mycolicibacterium frederiksbergense DSM 44346 (AJ276274)

Mycolicibacterium neoaurum ATCC 25795 (JMDW01000030)

—
0.0010

Mycobacterium dioxanotrophicus PH-06 (CP020809)

Hinh 3. Cy phit sinh chiing logi ciia chiing vi khudn L4.2 thuéc chi Mycolicibacterium

Bing 1. Két qud doc trinh tw gen so sanh véi ngin hang Genbank

Trinh ty dbi chiéu

Do twong Mai s6

STT  Chiing Tén latinh (Genbank) dong GenBank
1 142 Mycolicibacterium v\ 11361000030 10551058 MT379556.1
neoaurum (99,72%)

Nhu vay, chung L4.2 dugc xac dinh va
dat tén 1a Mycolicibacterium neoaurum
FIRI L4.2. Mycolicibacterium neoau-
rum 12 mot loai vi khuan hau nhu khong
gdy bénh. Két qua dinh danh nay kha
phti hop v6i mot sé ching Mycolicibac-
teria. Trehalose da dugc ching minh c6
mit trong té bao chat cia Mycolicibac-
teria va 1a mot thanh phan ciia glycolip-
ids thanh té bao [5]. Tir nhitng phat hién
trén gitp mé ra nhitng nghién ctu co
ché sinh tong hop duong trehalose méi
tr chung Mycolicibacteria cling nhu
d6i v6i Mycolicibacterium neoaurum.

IV. KET LUAN

Nghién ctru da phan 1ap dugc 30 ching
vi khuén tir nt san ctia ré cdy lac. Két qua
tuyén chon cho thiy 8/30 ching vi khuan

100

¢6 kha nang sinh tong hop duong treha-
lose, trong d6 chung vi khuan L4.2 cho
ham luong cao nhat, dat 5,474 mg/100ml
dich 1én men. Khao sat dac diém sinh 1y
sinh hoa cta ching vi khuan L4.2 cho
théy: khuén lac tron, mau tréng duc, kich
thudc 2-4 mm; té bao vi khuan cd dang
hinh que, vi khudn Gram duong, hiéu
khi. Tién hanh dinh danh chung vi khuan
L4.2 bang phuong phap giai trinh tu gen
16S rRNA va so sanh tuong dong co s&
dir liéu gene NCBI cho théy, L4.2 duoc
xac dinh la chung Mycolicibacterium
neoaurum véi do twong dong 99,72 %.
Mi s6 GenBank 1a MT379556.1. Chung
L4.2 c6 thé dat tén day du 1a Mycolici-
bacterium neoaurum FIRI L4.2. Mycol-
icibacterium neoaurum FIRI [4.2 cé
kha ning sinh téng hop trehalose trong
s6 cac chung vi khuan duogc phan lap tir
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ndt san cta ré ciy lac tai Viét Nam gop
phin da dang thém ngudn vi khuan co
thé tng dung vao hudng nghién ctru san
xuit duong trehalose bang phuong phap
sinh hoc.

Loi cam on: Nghién ctru duogc tai trg
boi dé tai ma s PTDLCN.11/18 va DT.
03.17/CNSHCB.
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Summary
RESEARCH ON THE SELECTION OF THE BACTERIAL STRAINS ISOLATED
FROM PEANUT ROOT NODULES FOR HIGH
TREHALOSE-BIOSYNTHESIS ABILITY

In order to find out a bacteria source which has a high ability to produce trehalose for
the application in the production of trehalose by biological method, bacteria in peanut
nodules in Vietnam were isolated and selected. Bacteria were isolated on YEMA with
Congo red added, and assessed for the ability to synthesize trehalose using trehalose Kit
K-TREH 07/17 (Megazyme). 30 bacterial strains were obtained from peanut nodules.
Results of the selection showed that 8/30 strains have ability to biosynthesize trehalose.
Among them, the strain L 4.2 had the highest ability in trehalose production, achieving
5.474 mg/100ml of culture medium. Study on physiological characteristics of the strain
L4.2 showed that: their colonies were round, white and turbid, with the size of 2-4 mm:;
their cells were rod, Gram positive, and aerobic. Identification of this strain by 16S rRNA
gene sequencing followed by comparison of the obtained sequence with known sequenc-
es stored in NCBI database showed that L4.2 could be recognized as Mycolicibacterium
neoaurum with 99.72 % similarity. GenBank code is MT379556. Therefore, L4.2 could
be named as Mycolicibacterium neoaurum FIRI L4.2. The detection of Mycolicibacteri-
um neoaurum FIRI L4.2 which has the ability to synthesize trehalose among isolated bac-
teria from peanut nodules in Vietnam contributed to the diversity of microbial resources
to be applicable for the production of trehalose by biotechnological method.

Keywords: Identification, Mycolicibacterium neoaurum, peanut root nodules,
isolation, selection, trehalose.
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