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NGHIEN CUU PAC PIEM SINH HQC CUA CHUNG VI KHUAN VK124 PHAN LAP
TU PAT RUNG NGAP MAN CO KHA NANG SINH TONG HQP ECTOINE

Poan Vian Thuoc! va Lé Van Diing®
'Khoa Sinh hoc, T ruong Pai hoc Su pham Ha Noi
2Bé mén Vi sinh Ki sinh trung, Hoc vién Y dwoc hoc Co truyén Viet Nam

Tom tit. Tir cic mu dat thu thap dugc tir rimg ngdp man huyén Giao Thuy, tinh Nam DPinh
chung t6i da phan lap duogc khoang 200 khuan lac vi khudn. Nam khuan lac khac nhau da
dugc Iya chon ngiu nhién dé danh gid kha ning sinh tong hop ectoine. Bon trong s nim
chung dugc lga chon c6 kha nang sinh téng hop ectoine, trong d6 ching san sinh ectoine
manh nhat (VK124) da duogc lya chon dé tién hanh cac nghién ciru tiép theo. Anh hudng cua
mdi truong nudi cdy va ham lugng NaCl dén kha ning sinh trudng va sinh tong hop ectoine
dd dwoc chung t6i nghién ctru. Khi nuéi ching VK124 trén médi truong HM véi ndng do
15,5% NaCl, chung t6i thu duoc ham lugng ectoine cao nhét (13,5% khdi luong té bao kho).
Trinh ty doan gen 16S rDNA va mot sé dic diém hoa sinh cua chung VK124 ciing da duoc
nghién ciru. Két qua cho thay chung VK124 ¢ doan trinh ty gen 16S rDNA tuong dong trén
99% vdi cac loai vi khudn thude chi Yangia, do vy chiing nay dugc dit tén 1a Yangia sp. VK124,
Tir khéa: Ectoine, hop chat tuong thich, rimg ngap mén, Yangia.

1. Mé dau

Viét Nam 14 nu6e co duong bo bién dai khoang 3260 km, day chinh 1 tién dé hinh thanh hé
sinh thai rimg ngap man trai dai tir Bic vao Nam. Hé sinh thai dac biét nay 1a noi giao thoa giita
cac sinh vat nuéc ngot va nuéc man. Rat nhiéu nhém vi sinh vat (wa man va chiu man) c6 vai tro
quan trong trong hé sinh thai rirng ngap man va cé kha ning sinh tong hop cac chit hoat tinh da
duoc phén Iap tir hé sinh thai nay [1-3].

Ham lugng mudi trong dat va nudc cua hé sinh thai ring ngap min thay . dbi thuong xuyén
theo tirng thoi diém trong ngdy va theo cac mua trong nam [3]. Sy thay d6i vé ham luong muoi
clia mdi truong sé dan dén su thay doi vé ap suat tham thau. Thich nghi véi cac diéu kién moi
truong ludn thay déi 12 mot dic tinh quan trong cua sinh vét néi chung va vi sinh vét néi riéng.
Tich lity cac hop chat tuong thich 1a mot vi du vé kha ning thich ang cua sinh vat véi méi truong
c6 &p suat tham thau ludn thay d6i. Hop chét tuong thich c6 thé la cac phan tir duong, cac polyol,
cac axit amin va ddng phan, ectoines, va betaine. Cac hop chat twong thich thuong trung hoa dién
tich va c6 kha ning hoa tan 16n. Tich lity cac hop chit twong thich giup vi sinh vat can bang ap
suat tham thau va thich nghi véi diéu kién méi truong ludn thay doi. Ectoines (ectoine va dan xuat
hydroxyl cta nd, hydroxyectoine) 1a cac hop chat twong thich phd bién duoc tim thay trong té bao
ctia nhidu vi khuan wa man va chiu man [4]. Bén canh chirc ning giup té bao can bang ap sut thiu,
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rat nhiéu nghién cuau trén thé gioi da chiing minh rang cac hop chét twong thich néi chung va dic
biét 1a ectoines n6i riéng c6 kha ning bao vé enzyme, DNA, va té bao chong lai cac diéu kien moi
truong bét loi nhu tia UV, nhiét d6 cao, nhiét do thap, kho han va pH bat loi [5-7].

Nhitng nghién cau V& vi sinh vat sinh tong hop ectoine duoc phan Iap tir rirng ngap man gan
nhu chwa c6. Mot s6 nghién ctu gan day chi ra rang gen sinh tong hop ectoine duoc tim thay trong
bo gen caa mot sb vi khuan phan lap dwoc tir rieng ngap méin nhu Microbulbifer sp. CCM-MM1 [8],
Hahella sp. CCB-MM4 [9], va Streptomyces mangrovisoli MUSC 149" [10]. Phan Iap tim kiém
cac chang vi khuan c6 kha ning sinh tong hop ectoine, nghién ciru dac diém sinh hoc qua d6 dinh
hudng khai thac cac ngudn gen 1a hudng nghién cau méi ¢ Viét Nam. Trong bai bao nay chdng toi
tién hanh nghién ctiu kha ning sinh tong hop ectoine va cac dic diém sinh hoc cua chang vi khuan wa
man duoc phan 1ap tir dat rirng ngap man huyén Giao Thay, tinh Nam Binh.

2. NOi dung nghién ctru

2.1. Vat liéu va phwong phap nghién ctru
*Vat liéu nghién cizu
Céc mau dat duoc lay & 16p dat bé mat ¢ cac vi tri khac nhau tai rimg ngap man huyén Giao
Thiy, tinh Nam Dinh. M&i mau dat 1y khoang 30 g cho vao tai nilong da vo trang, trén tdi ghi rd
dia diém thu miu va d6 sau ldy mau. Mau duoc bao quan trong da lanh va chuyén vé phong thi
nghiém, bao quan mau & nhiét do 4 - 5°C va tién hanh phan lap ngay trong 48 gio.
* Phan ldp vi sinh vat
Mau dét duoc pha lodng voi dung dich 3% NaCl da khu trung sau d6 cy trai trén dia Petri co
chira méi truong MPA véi thanh phan (9/L): cao thit, 5; peptone, 5; NaCl, 30; thach, 20. Sau 48 gio
11 630 °C, lya chon cac khuan lac to dé cdy chuyén vao dia Petri chira moi truong MPA dé giir giéng
va tién hanh cac nghién cuu tiép theo.
* Tuyén chen vi khudn sinh tong hop ectoines
Céc khuan lac vi khuan tuyén chon dwoc nudi ciy trong méi truong MPA long chira 10%
NaCl & nhiét do 30°C véi toc do 180 vong/pht. Sau 30 gio nudi cay, thu mau dé xac dinh khoi
lwong té bao khé (CDW) va phan tich ham lugng ectoines tich Ity trong té bao.
* Anh huong Ciia moi fruong nudi cay dén su sinh tmong va tich luy ectoines cua ching tuyén chon
Hoat héa chiing vi khuan tuyén chon trén méi truong MPA c6 chira 3% NaCl trong 15 gio.
B& sung 5% (v/v) giéng vi khuan di hoat hda vao cac binh tam giac 250 mL chira 50 mL mdi truong
MPA hoic HM [11] c6 chira 10% NaCl. Nudi trong may lic véi toe do 180 vong/phit ¢ 30 °C trong
30 gio. Thu mau dé x4c dinh CDW va x4c dinh ham lugng ectoines tich lily trong té bao cua ching
vi khuan nghién ciu.
* Anh huong cia nong do muoi dén sw sinh trieong va tich lity ectoines ciia ching tuyén chon
Hoat hda chiing vi khuan tuyén chon trén méi truong MPA c6 chira 3% NaCl trong 15 gio. Bo
sung 5% (v/v) giéng vi khuan di hoat hda vao trong binh tam giac 250 mL chira 50 mL méi truong
MPA c¢6 cac nong dd mudi khac nhau: 7,5%, 10% va 12,5%. Nudi trong may lic véi toe do 180
vong/pht ¢ 30 °C trong 30 gio. Thu mau dé xac dinh CDW va xac dinh ham lugng ectoines tich lity
trong té bao cua chung vi khuan nghién ciu.
* Nghién ciru ddc diém héa sinh cua chung vi khudn tuyén chon
Pic diém sinh héa cua chung vi khuan tuyén chon dugc xac dinh dya vao bo kit ID 32 E
(Biomérieux, Phap). Qui trinh kiém tra dugc tién hanh theo hudng dan cia nha san xuat.
* Pinh logi vi khudn bang ky thudt di truyén phan ti
Nudi cay chung tuyén chon trén méi truong MPA Iéng trong 13 gio. Thu sinh khéi va tach
chiét DNA tong s6, DNA tng s6 duoc sir dung dé tién hanh phan tng PCR nham khuéch dai doan
trinh ty gen 16S rRNA véi cip mdi: 27F 5-AGAGTTTGATCCTGGCTCAG-3"; 1492R 5'-
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GGTTACCTTGTTACGACTT-3'. San pham PCR duoc giri t6i cong ty 1% Base (Singapore) dé giai
trinh tu. Trinh ty gen sau d6 duoc so sanh véi ngan hang gen dé xac dinh chung loai phét sinh cua
chang vi khuan tuyén chon. Cy phét sinh chiang loai dugc xay dung dwa vao phan mém Mega 6 [12].

* Cdc phuwong phap phan tich

- Phuong phap xac dinh sinh khdi khd: Sinh khéi vi sinh vat dwoc sdy ¢ 105°C dén khéi luong
khong doi, sau d6 can dé xéac dinh khdi lugng, mdi mau l1p lai 3 lan dé ldy gié tri trung binh [11].

- Phuong phép xac dinh ham luong ectoine: Ectoine trong té bao dugc tach chiét theo phuong
phép da dugc md ta boi Kunte et al. [13]. Ham luong ectoine tich liy trong té bao duoc xac dinh
bang méy sic ky long hiéu ning cao (HPLC) str dung cot Aminex HPX-87C, dung dich chay la
5mM CaCl, téc d6 dong chay 1a 0,3 L/ph(t, nhiét do cot 65°C [11]. Ectoine tinh sach (code: 96702-
03-3) duoc sir dung dé xay dung & thi chuan.

2.2. Két qua nghién ciru va thio luin
2.2.1. Phan lap va tuyén chen chiing vi khuin sinh téng hep ectoine

Tir cAc mau dat thu thap duogc tai huyén Giao Thay, tinh Nam Dinh chidng t6i tién hanh
phan 1ap va thu duoc khoang 200 khuan lac vi khuan. Ectoine la san pham tich liiy ndi bao nén
ham luong ectoine phu thudc nhiéu vao sé lugng té bao. Do véy, 5 khuan lac vi khuan cé kha
nang sinh truang nhanh va khac nhau vé mau siac khuan lac da duoc lya chon dé nghién ctru danh
gia kha ning sinh tong hop ectoine.
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Hinh 1. Khd ndng sinh truéng va sinh téng hep ectoine ciia 5 chiing vi khudn tuyén chen

Két qua & Hinh 1 cho thdy ca 5 chung tuyén chon déu phét trién khé tdt trén moi truong MPA
¢6 néng do mudi 10%, khdi lugng té bao khé (CDW) dao dong tir 1,4 g/L (ching VK57) dén 4,0
g/L (ching VK123). Tuy nhién, kha nang sinh tong hop ectoine cia cac ching vi khuan tuyén
chon 14 rat khéc nhau. Chung VK83 khdng tong hop ectoine, chung VK123 c6 kha nang sinh
truong manh nhét (4,0 g/L) nhung lai tich Iy ectoine rat kém (ham luong ectoine tich liy chi
khoang 0,2% khéi lugng té bao khd). C6 2 chiing c6 kha nang tich liy ectoine cao 1a VK57 (6,3%)
va VK124 (6,8%), trong d6 chung VK124 c6 kha ning sinh truéng va sinh téng hop ectoine cao
hon nén da dwoc lya chon d tién hanh céc nghién ciu tiép theo (Hinh 1).
2.2.2. Anh hwéng cia mdi truwong dinh dwong dén sinh truéng va sinh téng hep ectoine

Moi trudng dinh dudng va thanh phan ciia méi truong dinh dudng 12 mot trong nhiing yéu t6
anh huéng nhidu dén sy sinh trudng va phat trién caa vi sinh vat. Nhiéu nghién ctu truée dy cho
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thiy méi truong HM 1a méi truong ¢ anh hudng Ién dén sy sinh truong va sinh tong hop ectoine
cua vi khuan ua man [11, 14]. Vi vay chung toi da tién hanh nghién ctru so sanh anh huong cua
mdi trudng HM va MPA (mdi trudng thuong dung dé nudi cay vi khuan). Két qua nghién ctiu cho
thdy, chung vi khuan VK124 sinh truong tét trén ca 2 loai moi truong ndy, tuy nhién kha ning
sinh tong hop ectoine trén méi trudng HM (11,5% khéi lugng té bao kho) cao hon rat nhiéu so véi
mdi trudng MPA (6,8% khbi lugng té bao khd) (Hinh 2). Ca méi truong MPA va moéi truong HM
déu 12 moi truong tong hop, moi trudng ndy cd chira cac chat dinh dudng can thiét cho sy phét
trién cua chung vi khuan tuyén chon, tuy nhién dé hinh thanh ectoine thi can c6 thém khoéang chat
va tién chat tham gia con duong sinh tong hop ectoine vi du nhu natri glutamate. Nhiéu nghién
clru trude day da cho thaykhi moi truong nudi ciy duoc bod sung natri glutamate thi ham lugng
ectoine tich lily s& ting 1én dang ké [14, 15]. Pay c6 1& 1a ly do chinh giai thich tai sao méi truong
HM lai cho lugng ectoine gan gap doi méi truong MPA.

A uCDW ® Ham lwong ectoine

%)

CDW (g/L)
Ham hrong ectoine (2% CDW)

MPA HM
Mo6i trwong

Hinh 2. Anh hwong ciia méi trwong dinh dwong dén dén trwéng va sinh téng hep ectoine
ciia chaing vi khudn tuyén chen

2.2.3. Anh huong ciia nong d9 NaCl dén sinh trwéng va sinh tong hep ectoine cia chiing tuyén chon
Ectoine 1a hop chit tuong thich dugc tong hop dé gidp té bao vi khuan thich tng véi didu kién
mbi truong bat loi. Do vay, ham lugng ca ectoine tich ity trong t& bao phy thudc kha 16n vao diéu
kién cua moi truong nudi cdy. Nhiéu nghién ciru cho thy, ham luong NaCl trong mdi trudng nudi
cdy anh huong kha 16n dén su sinh truéng va sinh tong hop ectoine [11, 15]. Do vy, anh huéng cua
ham luong NaCl dén su sinh trudng va sinh tong hop ectoine cua chimg VK124 da duoc nghién ctu.
Két qua & hinh 3 cho thay, ndng do NaCl trong méi truong cé tac dong tich cuc dén sy hinh thanh
ectoine nhung lai ¢ tac dong tidu cuc dén su sinh trudng cua chung VK124, Sinh khdi té bao giam
dan tir 2,9 g/L xubng chi con 0,5 g/L khi ting ndng do NaCl tir 7,5% 1én 15%. Nguoc lai, ham luong
ectoine tich lity trong té bao tang tir 6,2% (& ndng do 7,5% NaCl) 1én 13,5% (¢ nong d6 15% NaCl)
(Hinh 3). Ham luong ectoine téi da dat duoc trong nghién ciu ndy (13,5%) van thip hon mét cht
S0 véi ham lugng ectoine dat dugc ciia ching vi khuan hién dang duoc sir dung dé san xuat ectoine
& qui md cong nghiép 1a Halomonas elongata (15,5%) [16]. Tuy nhién, néu tiép tuc tién hanh
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nghién ciu tdi wu cac diéu kién nudi ciy thi kha nang sinh tong hop ectoine cua chang VK124 ¢
thé duoc nang cao hon nira.

47 —=—CDW —=—Ham lrgng ectoine - 16
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Hinh 3. Anh hwoéng ciia ham lwong NaCl dén s sinh trwéng va sinh téng hep ectoine
cua ching VK124

2.2.4. Nghién ciru dic diém sinh hda va dinh loai chiing vi khuin tuyén chon

Trinh tu doan gen 16S rDNA cua chung vi khuan VK124 da duoc phan lap va giai trinh tu,
két qua so sanh doan trinh tu ndy (khoang 1340 bp) véi cac trinh tu ¢d trong ngan hang gen thé
gidi (NCBI) cho thay: trinh tu doan gen 16S rDNA cua chiung VK124 twong dong trén 99% véi
trinh tu gen cua céc chung vi khuan thudc chi Yangia, vi du nhu twong dong dén 99,8% vai trinh
ty cua chung Yangia pacifica DX5-10 (Hinh 4). Chang Yangia pacifica DX5-10 1a vi khuan wa
man phan lap & vung bién caa Trung Qudc, day 1a chung vi khuan Gram am, dang truc khuan,
phét trién tot & nhiét do 35-37°C, pH 7-7,5 va 5% NaCl, cac diéu kién nay déu twong ddng voi
chung VK124 [17].

Yangia pacifica DX5-10 (NR042376)

Cribrihabitans pelagius KMUD32 (NR151937)
_?9| Roseivivax lentus S5-5 (NR104543)
I Citricella thiooxidans CHLG16 (AY639888)
100k Salipiger marius P2-D3 (MEK318582)

0.005

Hinh 4. Cay phét sinh chiing logi thé hign quan hé gan giii gia chiing VK124
véi loai thuge chi Yangia

Mot sé dic diém héa sinh cua ching VK124 ciing dd dwoc chung toi xac dinh bang bo kit 1D
32 E (Biomérieux, Phap), dac diém sinh hda cia chung VK124 duoc so sanh véi chung c6 trinh ty
gen 16S rDNA gan giii 1a Yangia pacifica DX5-10. Bang 1 cho théy, rat nhiéu dic diém hoa sinh
cua chiung VK124 ciing twong ddng véi ching Yangia pacifica DX5-10 vi du nhu déu c6 kha
ning sinh tong hop urease, khong c6 kha ning st dung moét sé ngudn cac bon nhu: manitol,
glucose, saccharose, arabinose, inostol va sorbitol. Bén canh d6 ciing c6 mot s diém khac biét
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nhu kha ning str dung maltose va kha ning hinh thanh Indole. Dya trén su twong dong vé doan
trinh tu gen 16S rDNA va cac dic diém hoa sinh, ching toi dit tén cho chung VK124 la
Yangia sp. VK124,
Bdang 1. Két qud Kiém tra ddic diém hoa sinh cia ching vi khudn VK124, so sanh véi loai
Yangia pacifica DX5-10 [17]

Pic diém hoa sinh VK124 Yangia pacifica DX5-10
Ornithine decarboxylase + NR
Arginine dihydrolase + NR
Lysine decarboxylase - NR
Urease + +
L-arabitol - NR
Galacturonate - NR
5-ketogluconate + NR
Lipase - NR
Phenol do - NR
Beta-glucosidase + NR
D-manitol - -
D-maltose - +
Adonitol - NR
Palatinose - NR
Beta-glucoronidase - NR
Manonate - NR
Hinh thanh Indole + -
N-acetyl-beta-glucosaminidase - NR
Beta-galactosidase - NR
D-glucose - -
Sucrose - -
L-arabinose - -
D-arabitol - NR
Alpha-glucosidase + NR
Alpha-galactosidase + NR
D-trehalose - NR
L-rhamnose - NR
Inositol - -
D-cellobiose - NR
D-sorbitol - -
Alpha-maltosidase - NR
L-aspartic acid arylamidase + NR

Ghi cha: (+) ¢6 kha ndng sinh tong hop enzyme va sir dung,
(-) khdng cd kha nang sir dung, (NR) khdng cé trong bao cao

3. Kétluan

Tir c4c mau dat riung ngap man Giao Thiy, tinh Nam Dinh chung t6i da phan 1ap va tuyén
chon dwoc chung vi khuan VK124 c6 kha ning sinh téng hop ectoine. Ching VK124 sinh tong
hop ectoine cao trong méi truong HM, ham luong ectoine cuc dai khoang 13,5% khéi luong té
bao kho khi nudi trong méi truong cd chira 15% NaCl. Két qua so sanh trinh tu doan gen 16S
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rDNA va céac dic diém hoa sinh cho thay, chung vi khuan VK124 c6 nhiéu dic diém twong dong
vai cac loai thugc chi Yangia nén dugc dat tén 14 Yangia sp. VK124,

Lo cdm on: Nghién ciru nay dugc tai trg kinh phi tir Qui Phat trién Khoa hoc va Cong nghé Quoc
gia (Nafosted) (d& tai ma s6 106-NN.04-2016.11) va Bo Gido duc va Dao tao (dé tai ma sd
B2007-SHP-32).
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ABSTRACT

Identification and characterization of an ectoine producing bacterium strain VK124
isolated from mangrove soil samples

Doan Van Thuoc! and Le Van Dung?

'Faculty of Biology, Hanoi National University of Education
Department of Microbiology and Parasits, Vietnam University of Traditional Medicine
In this study, about 200 bacterial colonies were isolated from mangrove soil samples
collected from Giao Thuy district, Nam Dinh province. Five colonies were randomly chosen for
the evaluation of ectoine production. Among them, four strains can produce ectoine; the highest
ectoine producer (strain VK124) was selected for further study. The effect of different media and
NaCl concentrations on bacterial cell growth and ectoine accumulation was investigated.
Maximum ectoine content of 13.5% was obtained when strain VK124 grown on HM medium
containing 15% NaCl. The sequence of 16S rDNA gene and some biochemical characteristics of
strain VK124 were also analysed. The results showed that the bacterial strain VK124 belongs to
genus Yangia and named as Yangia sp. VK124,

Keywords: Ectoine, compatible solute, mangrove, Yangia.
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