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NGHIEN CU'U PAC PIEM HOA SINH VA BPINH LOAI CHUNG VI KHUAN MT38
PHAN LAP TU CHUQP MAM TOM CO KHA NANG SINH TONG HQP ECTOINES

Poan Van Thuoc
Khoa Sinh hoc, Truong Pai hoc Su pham Ha Ngi

Tém tat Chung vi khuan MT38 c¢6 kha ning sinh tong hop ectoines dugc phan lap tir
chuop mim tém 14 vi khudn Gram dwong, wa min trung binh, sinh truéng tét nhat & nong
d6 NaCl tir 8-10%, nhiét d6 30-32°C, pH trung tinh (7,0-7,2). Trinh ty doan gen 16S rDNA
va dic diém hoa sinh cia ching MT38 kha tuong dong véi cac vi khuan thudc chi
Salimicrobium nén chung t6i dit tén cho ching nay 1a Salimicrobium sp. MT38. Kha nang
sinh truéng va sinh tong hop ectoines ciia ching Salimicrobium sp. MT38 & cac ndng do
NaCl khéc nhau ciing da dugce nghién ctru: khoi lwong sinh khéi kho (cell dry weight -
CDW) dat gia tri cuc dai (2,3 g/L) & ndng d6 10% NaCl, trong khi d6 ham lwong ectoines
dat gia tri cyc dai (15,9% khéi lwong té bao kho) & néng d0 15% NacCl.

Tir khéa: Ectoines, hop chét twong thich, chugp mam, Salimicrobium.

1. Mé dau

Mam tém Ia san pham truyén thong dugc ché bién theo phuong phap 1én men theo cong thic
5-8 nguyén liéu:1 mudi [1]. Nguyén liéu thuong duoc st dung 1am mam tom 14 loai tép bién Acetes
japonicus. Chuop mam duoc u & nhiét d6 cao trong thoi gian tir 6 thang dén 1 nam. Trong qué trinh
1, CAc Vi sinh vat s& phan hay va chuyén héa céc hop chat cao phan tir thanh cac hop chit don gian,
vi du nhu chuyén héa protein thanh cac axit amin. Do vdy, ham luong dam dé tidu trong mam tom
thuong khé cao [1].

Dé c6 thé sinh truéng va hoat dong duoc trong diéu kién mdi truong cd ham lugng mubi cao —
moi trudng b &p suat tham thau 16n, cac vi sinh vat can c6 co ché thich nghi dic biét dé can bang &p
suat tham thau va tranh mat nude. Mét trong nhitng co ché thich nghi dién hinh duoc rat nhiéu vi
khuén str dung 1 sinh téng hop cac hop chit twong thich. Hop chét tuong thich 1a cac chét hitu co ¢6
phan tir nho vi du nhu duong, cac polyol, cac axit amin va dong phan, ectoines, va betaine. Cac
hop chit tuong thich thuong trung hoa dién tich va c6 kha nang hoa tan cao [2]. Ectoines
(ectoine va dan xuat hydroxyl cua né, hydroxyectoine — H-ectoine) 1a cac hop chit tuong thich
phd bién dugc tim thiy trong té bao cua nhiéu vi khuan wa man va chiu man. Bén canh chic
ning gitip t& bao can bang &p suét thau, rat nhidu nghién ciu trén thé gisi da ching minh rang cac
hop chét twong thich noi chung va dac biét la ectoines noi riéng co kha ning bao vé enzyme,
DNA, va té bao chdng lai cac didu kién méi trudng bét loi nhu tia UV, nhiét d6 cao hoic thap,
diéu kién khd han va pH bat loi [3-5].

Chiing MT38 la chung vi khuan cé kha ning sinh tong hop ectoines dwoc phan Iap tir chuop
mam tém thu thap tir x4 Hai Chiéu, huyén Hai Hau, tinh Nam Dinh. Trong nghién ctu nay cac
dic diém hoa sinh va chiing loai phét sinh caa chung vi khuan nay dwoc tién hanh nghién ciu,

Ngay nhan bai: 19/8/2019. Ngay sua bai: 29/9/2019. Ngay nhan dang: 2/10/20109.
Téc gia lién hé: Boan Van Thugc. Dia chi e-mail: thuocdv@hnue.edu.vn

161


mailto:thuocdv@hnue.edu.vn
mailto:thuocdv@hnue.edu.vn

Poan Van Thuoc

ngoai ra sw anh huong cua ndng d6 NaCl ciia méi truong nudi ciy dén kha nang sinh truong va
sinh tong hop ectoines cua chung vi khuan nay cting dugc khao sat.

2. Noi dung nghién ciru

2.1. Vat liéu va phwong phap nghién ciu
2.1.1. Nghién ctru d4nh gia kha ning sinh trwéng va sinh téng hep ectoine cia chiing vi
khuian MT38 ¢ c4c nong dd mudi khac nhau

Chung vi khuan MT38 duoc nudi trén méi truong LB ¢ nong ¢6 mubi 10%, 12,5%, 15%
va 17.5% nhiét d6 35 °C, toc do lac 180 vong/phat. Sau 30 gio nudi ciy, thu mau dé xac dinh
khéi lwong té bao khé (CDW) va phan tich ham luong ectoines tich lity trong té bao.
2.1.2. Nghién ciru dic diém hoa sinh ciia chiing MT38

Dic diém sinh héa caa ching vi khuan tuyén chon duogc xac dinh dya vao bo kit ID 32 E
(Biomérieux, Phap). Qui trinh kiém tra duoc tién hanh theo huéng dan cua nha san xuat.
2.1.3. Pinh loai vi khuan bing k§y thuat di truyén phan tir

Nudi cdy chung tuyén chon trén méi truong MPA long trong 13 gio. Li tam thu sinh khbi
va tién hanh tach chiét DNA téng sé theo cac budc trong bo kit “GeneJET Genomic DNA
Purification Kit”. DNA tong sé duoc sir dung dé tién hanh phan ung PCR nham khuéch dai
doan trinh tu gen 16S rRNA véi cap mdi: 27F 5-AGAGTTTGATCCTGGCTCAG-3"; 1492R
5-GGTTACCTTGTTACGACTT-3. San phim PCR dugc gii toi cong ty 1% Base
(Singapore) dé giai trinh tu. Trinh tu gen sau d6 duoc so sanh véi ngan hang gen dé xac dinh
chang loai phat sinh cua ching vi khuan tuyén chon. Cay phat sinh chang loai dugc xay dung
dwa vao phan mém Mega 6 [6].
2.1.4. Cac phuwong phap phan tich
2.1.4.1. Phuwong phdp xdc dinh sinh khéi khd

Sinh khéi kho (CDW) duogc xéac dinh theo cac budc nhu sau: chuan bi eppendorf 2 ml danh
s6 thur ty, siy kho dén khéi lugng khong ddi sau d6 can dé xac dinh khdi lwong ban dau cua timng
eppendorf. Hat 2 1an mdi lan 1,5 mL dich nudi cay cho vao eppendorf, li tam 12000 vong/phit
trong 5 phut, giir lai sinh khdi té bao. Rua sinh khéi biang nudc cat, sy kho eppendorf chia sinh
khéi & nhiét do 105°C dén khéi lugng khong déi. Can dé xac dinh khéi lugng sinh khdi khd c6
trong tirng dng eppendorf, mdi mau lap lai 3 lan dé lay gia tri trung binh.
2.1.4.2. Phwong phdp xdc dinh ham lweng ectoine

Ectoine trong té bao duoc tach chiét theo phuong phap da dwoc mé ta boi Kunte et al. [7].
Can 10 mg sinh khéi té bao khd hoa trong 570 pL dung dich c6 chaa hdn hop
methanol/chloroform/nudc theo ty 18 10:5:4 (v/v). Tron déu hdn hop trong 5 phit sau dé bd sung
170 pL chloroform va 170 pL nuéc. Tiép tuc tron déu hdn hop trong 10 phdt, ly tam 10000
vong/phiit trong 5 phiit && phan tach pha chloroform va pha methanol véi nudc. Dung dich ua
nudc phia trén ¢ chira ectoine s& dugc st dung dé phan tich. Ham lugng ectoine tich ity trong té
bao dugc x4c dinh bang may sic ky long hiéu niang cao (HPLC) sir dung cot Aminex HPX-87C,
dung dich chay 13 5mM CaCl, téc d6 dong chay la 0,3 L/phdt, nhiét do cot 65°C. Ectoine va
hydroxyectoine tinh sach mua ciia cong ty Sigma (M) duoc sir dung dé xay dung do thi chuan.
Dua vao d6 thi chuin dé xac dinh ham lugng ectoine trong tirng mau thi nghiém.
2.2. Két qua nghién ciru va thao luan
2.2.1. Mt s6 dic diém héa sinh ciia chiing vi khuan M38

Mot s6 dic diém hoa sinh cia ching M38 da dugc ching ti xac dinh, két qua nghién ctu
duoc trinh bay trong Bang 1. Chiung MT38 1 vi khuidn Gram duong, sinh truéng tot nhat &
pH=7,0-7,2; nhiét d6 30-32°C; nong d6 NaCl khoang 8-10%. Chang MT38 c6 kha niang hinh
thanh Indole, c6 kha ning sinh tong hop alpha-glucosidase. Tuy nhién, chung M38 khdng c6 kha
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ning sinh tong hop ornithine decarboxylase, arginine dihydrolase, lysine decarboxylase, urease,
lipase, beta-glucosidase, beta-glucoronidase, N-acetyl-beta-glucosaminidase, beta-galactosidase,
alpha-glucosidase, alpha-galactosidase, alpha-maltosidase va L-aspartic acid arylamidase. Kha
nang str dung nguon cac bon cua chung vi khuan MT38 khé han ché: ching nay chi ¢ str dung
mot s6 ngudn cac bon nhu D-glucose, sucrose, D-arabitol, 5-ketogluconate; cac ngudn céc bon
khac nhu L-arabitol, D-manitol, D-maltose, adonitol, palatinose, malonate, L-arabinose, D-
trehalose, L-rhamnose, inositol, D-cellobiose, D-sorbitol déu khéng thé sir dung boi chung
MT38.

Bdng 1. Két qud kiém tra dic diém hoa sinh ciia chiing vi khudn M38

Pic diém hoa sinh Biéu hién Pic diém hoa sinh Biéu hién
Gram + pH toi uu 7,0-7,2
Nhiét d6 t6i uu 30-32°C  NaCl téi uu 8-10%

Ornithine decarboxylase - Hinh thanh Indole +

Arginine dihydrolase - N-acetyl-beta-glucosaminidase -
Lysine decarboxylase - Beta-galactosidase -
Urease - D-glucose +
L-arabitol - Sucrose +

Galacturonate - L-arabinose -

5-ketogluconate + D-arabitol +
Lipase - Alpha-glucosidase +

Phenol d6 - Alpha-galactosidase -

Beta-glucosidase - D-trehalose -
D-manitol - L-rhamnose -
D-maltose - Inositol -

Adonitol - D-cellobiose -
Palatinose - D-sorbitol -
Beta-glucoronidase - Alpha-maltosidase -
Malonate - L-aspartic acid arylamidase -

Ghi chi: (+) ¢6 kha ning sinh tng hop enzyme va sir dung, (-) khdng c6 kha ning sir dung
2.2.2. Nghién ciru dinh loai chiing vi khuén tuyén chon

Chung t6i da tién hanh tach chiét by gen cua chung MT38, sau do tién hanh PCR nho cap
mdi dac hiéu dé phan 1ap doan trinh tu gen 16S rDNA cua chang vi khudn MT38. Chung t6i di
phan lap duoc doan trinh tu gen 16S rDNA c6 kich thuéc khoang 1500 bp. San pham PCR sau
d6 da dugc cong ty 1% Base giai trinh tu. Trinh ty gen sau d6 da dugc ching t6i sir dung dé so
sanh véi cac trinh tu 16S rDNA ¢ trong ngan hang gen thé gisi. Két qua cho thay doan trinh tu
gen 16S rDNA cua chung MT38 kha twong ddng vai trinh tu cia cac chang vi khuan thudc chi
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Salimicrobium. Bic biét, trinh ty doan gen 16S rDNA cua ching MT38 tuong dong toi 99,5%
vai trinh ty gen cua chung Salimicrobium jeotgali MJ3 (Hinh 1).

4 [ Salimicrobium salexigens 53CMI
- | Salimicrobium album NBRC 102360
Salimicrobium jeotgali MI3

BE1 M38

85

—— Salimicrobiuwm flavidum ISL-25

L Salimicrobium [utewm M23-6

Halobacillus dabanensis FJAT-47114

0.005

Hinh 1. Cay phat sinh ching logi thé hién méi quan hé gan giii gifta chiing MT38
va cac loai vi khudn thugc chi Salimicrobium.

Chung Salimicrobium jeotgali MJ3 la vi khuan Gram duong dugc phan 1ap tir hai san Ién
men truyén théng & Han Quéc [8]. Chung vi khuin nay ciing ¢ rat nhiéu dic diém hoa sinh
turong dong véi chung MT38, vi du nhu déu 1a vi khuan Gram dwong, c6 kha ning hinh thanh
indole, sinh truéng tot & pH trung tinh, nhiét do 30-32°C, nong d6 NaCl khoang 10%. D&u c6
kha ning sinh tong hop a-glucosidase nhung khong téng hop B-galactosidase. Tuy nhién gitra 2
chung nay ciing c6 sy khac biét ¢ kha niang sir dung mét s6 ngudn cac bon nhu D-manlitol, D-
sorbitol. Dya vao sy twong dong cua doan trinh tu gen 16S rDNA va cac dac diém hoa sinh
ching tdi két luan MT38 1a loai vi khuan thudc chi Salimicrobium va dwgc dit tén la
Salimicrobium sp. MT38.

2.2.3. Anh huéng ciia ndng dd NaCl dén kha niing sinh trudng va téng hop ectoines ciia
chiing MT38

Sau 30 gio nudi cay & cac ndng do mudi khac nhau (10%; 12,5%; 15% va 17,5%), két qua
trong hinh 2 cho thay ham luong ectoines bao gém ca ectoine va H-ectoine tang khi ndng d6 NaCl
trong moi trudng ting 1én. Ham luogng ectoines (bao gom ca ectoine va H-ectoine) tich Iy trong té
bao tang tir 6% & nong do 10% NaCl 1én 9,6% & nong do 12,5% NaCl va dat gia tri cuc dai la
15,9% (12% ectoine va 3,9% hydroxyectoine) & nong do 15% NaCl; sau d6 giam xudng chi con
6,8% & ndng do 17,5% NaCl. Nguoc lai v6i xu hudng ting cua ectoines khi ndng do NaCl ting,
su sinh truong caa chiung M38 bi e ché & khi ndng d6 mubi ting. Khdi lwong sinh khdi kho
(CDW) cua chung M38 dat gié tri cuc dai (2,3 g/L) & nong do 10% NaCl, CDW giam dan va chi
con 0,77 g/L & nong d6 17,5% NaCl. Két qua thu duoc trong nghién ciru nay ciing tuong tu nhu
két cia thu dugc trong cac nghién ctru trude kia: khi ting nong do NaCl trong mdi trudng nudi
cay ham lugng ectoine s& ting nhung tdc d¢ sinh truong s& giam [9, 10]. Tuy nhién, ham luong
ectoines tich lity trong té bao s& khong luén ting ty 1& thuan véi ham lwong NaCl trong mdi
treong, kha nang tich liy ectoines s& giam khi ndng d6 mudi trong méi trudng ting cao vuot
ngudng chdng chiu cua té bao vi khuan.
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Hinh 2. Anh hwong ciia nong dp NaCl dén khd ning sinh trwong va sinh tong hep ectoines

3.

ciia chiing vi khuan M38
Két luan

Két qua so sanh doan trinh tu gen 16S rDNA va cac dic diém hoa sinh cho thay, ching

MT38 la mot loai thuge chi Salimicrobium nén duoc dat tén la Salimicrobium sp. MT38.
Kha nang sinh truéng va sinh tong hop ectoines cua chung vi khuan MT38 phu thuoc khé

16n

vVao nong do NaCl cta mdi truong nudi cay, ham lugng ectoines dat gia tri cuc dai

(15,9% khdi luong té bao khd) khi duoc nudi cay trén mdi truong cé chira 15% NaCl.

Loi cdm on: Nghién ciru nay duoc tai tro kinh phi tir Qui Phat trién Khoa hoc va Cong
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ABSTRACT

Biochemical characteristics and identification of an ectoines-producing
bacterium isolated from fermenting shrimp paste

Doan Van Thuoc
Faculty of Biology, Hanoi National University of Education
In this study, an ectoine producing bacterial strain, MT38, was isolated from fermenting
shrimp paste and investigated. Strain MT38 is a Gram-positive and moderate halophilic
bacterium, which grows optimally at NaCl concentration of 8-10%, a temperature of 30-32°C,
and a neutral pH (7.0-7.2). The sequence of 16S rDNA gene and some biochemical
characteristics of strain MT38 are similar to those of the genus Salimicrobium. Thus, the strain
MT38 was named as Salimicrobium sp. MT38. The ability of growth and ectoine accumulation
of the strain Salimicrobium sp. MT38 at different NaCl concentrations was also investigated. A
maximum CDW of 2.3 g/L and ectoines production of 15.9% were obtained at NaCl
concentrations of 10% and 15%, respectively.
Keywords: Ectoines, compatible solute, fermenting shrimp paste, Salimicrobium.
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