Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN PE

Quan dao Trudng Sa, tinh Khanh Hoa giit vi tri chién luoc didc biét quan trong
cta Viét Nam. Bén canh céac gia tri vé chinh tri, kinh té, quén dao Truong Sa dugc
danh gia 1a noi c6 d¢ da dang sinh hoc cao voi hé sinh vét bién dic hiru, trong do
nhiéu loai quy hlem 6 gia tri da dugc cong bd, bao gdm cac vi sinh vat bién. Tuy
nhién, viéc nudi cay vi sinh vét & diéu kién phong thi nghiém khong phan anh duoc
day dua tinh da dang cua hé vi sinh vat bién, dic biét trim tich bién [1]. Moi truong
tram tich bién c6 nhiéu dic diém khéc biét nhu thiéu 4nh sang, ham luong 6xy hoa tan
thap, nong d6 mudi NaCl va sulfate cao, ap suét cao tly thudc do sau, dan dén hé vi
sinh vat dic thu voi nhiéu loai khong nudi cay duogc [2]. Gan day, su két _hop cua cac
phuong phdp phén tir khong phu thuge nudi cay va cac phuong phap truyén thong dua
vao nudi cay da tro thanh phuong phap tiép can duogc st dung dé xac dinh va phan
tich sy da dang cta quan thé vi sinh vat muc tiéu. Dién di bién tinh (Denaturing
Gradient Gel Electrophoresis, DGGE) la mot trong nhirg phuong phap nghién ctru h¢
vi sinh vat khéng qua nuéi cy c6 hiéu qua cao, dugc tmg dung phd bién trong danh
gia da dang vi sinh vat & nhiéu méi truong tu nhién khac nhau [3].

Fischer va Lerman (1983) la cac nha khoa hoc dau tién ap dung ky thuat
DGGE dé sang loc cac dot bién diém trong trinh tu DNA, c6 nghia 1a céc trinh tu
DNA khac biét chi 1 nucleotid ¢6 thé dugc phan tach trén gel dién di bién tinh [4].
Duya trén nguyén ly nay, Muezer (1993) lan dau tién dua DGGE vao tng dung trong
phan tich da dang di truyen ctia quan thé vi sinh vat [5]- Sau do6 ky thuat DGGE
dugc sir dung ngay cang pho bién trong cac nghién ctru vé ciu trac quan thé vi sinh
vat ¢ cac moi truong sinh thai khac nhau. Yoshikazu va cs. (2003) da khao sat sy
phan bd vi khudn theo d6 siu trong tram tich ho ua nhiét bang cach dién di bién tinh
cac doan trinh ty 16S rDNA va cac doan 16S rRNA duoc phién ma ngugc. Két qua
DGGE chi ra sy da dang cua vi khuan hoat dong giam dan theo d6 siu kém theo sy
tich tu cua cac vi khuan bit hoat két hop véi qua trinh ling cin [6]. David (2004) da
nghién ciru anh hudng cua cac chit 6 nhiém t6i sy da dang ctia cong dong vi sinh vat
trong tram tich Bién Bic dua trén nguyén ly cua ky thuat DGGE [7]. Ciing nghién
clru vé vi sinh vat bién tai Busan (Han Quéc) bang k¥ thuit DGGE, Kim va cs.
(2007) da phan tich cac doan 16S rDNA c6 tinh bdo thu cao, viéc phan tach cac
phan doan gen khac nhau va giai trinh tu nucleotide di cung cip thong tin vé mot sb
loai khong thé nuéi ciy thudc cac chi Arcobacter, Pseudoalteromonas va Vibrio [8).

O Viét Nam, sy két hop giita phwong phap nuéi cdy truyén théng va ky thuat
DGGE di dugc str dung trong mot sé nghién ciru vé da dang vi sinh vat. Vu Nguyen
Thanh va cs. (2008) di danh gia da dang cac loai nam va vi khuan lién quan t6i banh
men st dung trong 1én men rugu truyén théng [9]. Lai Thuy Hién va cs. (2008) da
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nghién ctru sy da dang cua vi sinh vat trong cac mau nhién liéu may bay, hudng t6i
muc tiéu kiém soat s6 lugng vi sinh vat trong nhién liéu may bay cua Viét Nam [10].
Nguyen Thu Hoai va cs. (2015) da nghién ctru da dang vi khuén va ¢6 khuan trong
tram tich bién Nha Trang va Cat Ba bang k¥ thuat DGGE, qua d6 phat hién mét s6
nhom dic thi cia moi truong bién nhu Methanosarcina va Methanothrix [11].

Hién nay, cac nghién ctru vé hé vi sinh vat & Truong Sa méi chi dugc thuc
hién theo huéng tiép can phan lap, do véy thong tin thu dugc con ¢ muc khiém t6n
[12]. H¢ vi sinh vat bién ¢ Trudng Sa can dugc nghién ciru mot cach téng quat hon,
sir dung cac phuong phap phén tu dé tranh duoc cac han ché cia phuong phap phén
lap truyen théng. Trong nghién ciru nay, két qua bude dau danh gia hé vi khuan
trong tram tich bién & Trudong Sa sir dung két hop phuong phap nudi ciy truyén
thong va ky thuat DGGE dugc cong bd, co thé 1am co so dinh hudng cho cac nghién
ctru tiép sau ddi voi hé sinh thai dic biét nay.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong nghién ciu

Ba mau trAm tich bién thu thap tai ba Lat (quﬁn dao Truong §a, Viétham), toa
do 8°40'10”"B 111°40"23"D, thoi gian thang 10/2020. Thong tin mau cu thé nhu sau:

STT Ky hiéu miu Pic diém miu
01 DPL1020.01 Do sau: 2 m; Bo man: 32,5%o; pH: 7,85
02 DPL1020.02 Do sau: 6 m; D6 man: 34%o; pH: 7,92
03 DPL1020.03 Do sau: 8 m; Do man: 34,5%o; pH: 8,05

2.2. Trang thiét bi, dung cu, héa chét

- Trang thiét bi: May PCR (GeneAmp™ PCR System 9700, Singapo), hé
thong dién di bién tinh DGGE (VSZOWAVE-’DGGE, C}eaver Scientific - Anh), may
chup anh gel GelDoc (BioRad, M¥) va mot so trang thiét bi chuyén dung khéc.

- Hba chat:

+ Nudc bién nhén tao theo Widdel (1992) [13].

+ Mai truong NA (c6 cai tién): cao thit 5 g, pepton 10 g, glucos 2 g, nudc bién
nhan tao 1000 ml [14].

+ Céc hoa chat khéc sir dung trong nghién ciru gdm: con, thuéc nhudm,...

2.3. Phuwong phap nghién ciru

2.3.1. Phwong phdp thu thip va xiv Iy miu

Dia diém lay mau tram tich dugc xac dinh tai khu vuc quanh Da Lat (quan dao
Truong S’a, Viét Nam). Cac mau tram tich duoc thu thap boi cac thq lan st dung
thit bi lay mau chuyén dung. Khoang 5-7 cm phia trén cua 16p tram tich dugce
chuyén vao hp nhwa v6 trung cung v6i nude bién tir vi tri lay mau. Mau dugce bao
quan 6 nhiét do thuong trong qua trinh van chuyén ve phong thi nghiém [15].
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2.3.2. Phwong phdp phén lap va thuén khiét cdc chiing vi khudn

Str dung nudc bién nhan tao pha lodng cac miu tram tich t6i ndng d6 1072, 107
MB&i d6 pha lodng cdy trai lap lai 3 dia trén moéi trudng NA, nudi cy & 28°C trong 1-
5 ngay. Mat do té bao vi sinh vat dugc xac dinh theo phuong phap dém sé khuan lac
phat trién trén moi truong thach [16]. Cac khuén lac vi khuan dugc thu nhan va 1am
sach dé str dung cho cac nghién ctru tiép theo.

2.3.3. Phuong phadp nghién ciru hinh thai

Hinh dang, kich thudc, mau sic khuan lac ciia cac chung vi khudn duoc quan
sat, mo ta va do kich thudc truc tiép trén dia nudi cdy [16]. Quan sat hinh thai té bao
dudi kinh hién vi dién tir Axio Image 2 (Imager.Z2) d6 phong dai 1000x.

2.3.4. Phwong phdp dinh danh vi khudn dwa trén trinh tw gen 16S rDNA

- Tach chiét DNA ching thuan khiét: theo huéng dan cua bo Kit ZR
Fungal/Bacterial DNA MiniPrep™ (Zymo Research, M¥).

- Nhan gen: Phan tmg PCR str dung cip mdi 27F:5'-
AGAGTTTGATCATGGCTCAG-3' va 1492r: 5-TACGGYTACCTTGTTACGACTT-
3’ d nhan gen 16S rDNA [14].

- Giai trinh tur gen va phan loai: San pham PCR duoc giri di giai trinh ty tryc tiép
tai Phong thi nghiém 1stBase Sdn. Bhd., Malaysia. Két qua trinh tyr doan gen duogc so
sanh trén GenBank bang cong cu BLAST Search. Cay phén loai dugc xdy dung trén
phan mém Mega 7 st dung phuong phap Neighbour-joining, trong d6 dinh dang cay
duoc tién hanh dua trén 1000 phép so sanh da chidu [14].

2.3.5. Phwong phdp ddnh gid da dang vi khudn bang dién di bién tinh

- DNA tdng s6 tir cac mau tram tich duoc thu nhan theo phwong phap do Zhou
vacs. (1996) mo ta [17].

- PCR-DGGE: Sir dung cip moi 907R (5'-CCGTCAATTCCTTTRAGTTT-3")
va GMS5F (5-CCTACGGGAGGCAGCAG-3') gin kep GC (CGC CCG CCG CGC
GCG GGG GGC GGG GCG GGG GCA CGG GGG G) khuéch dai doan gen 16S
rDNA [5], [18]. Phan timg PCR v&i cac thanh phan (25 pl): 5,375 pl H20 khir ion vo
trung, 5 pl Buffer 5% 2,5 pul BSA (3 mg/ml), 2,5 pl MgCl12 (25 mM), 2,5 ul ANTP
(2,5 mM), 0,125 ul Taq polymerase (5 u/ul) (Thermo Scientific), 2,0 pl méi (10
pmol/ul) mdi loai GMSF-GC va 907R (Integrated DNA Technologies) va 3,0 pl
DNA. Chu trinh gia nhiét: 94°C/5 phut, 65°C trong 1 phut, 72°C/3 phut; 19 chu ky
ctia 94°C/1 phiit, 65°C/1 phat va giam dan 0,5°C sau mdi chu ky, 72°C/3 phat; 14
chu ky tiép theo 94°C/1 phit, 55°C/1 phut, 72°C/3 phut; 94°C/1 phut, 55°C/1 phit,
72°C/5 phut. San pham PCR sau d6 duoc kiém tra trén gel agarose 1% c6 bd sung
RedSafe trong d¢ém 1xTAE ¢ 100 V, 20 phut.
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- Pién di bién tinh: thuc hién theo Takeshi (2004) va c6 cai tién. Pién di san
pham PCR trén gel polyacrylamid 40% (ty 1& urea/formamid bién tinh tir 30% dén
60%). Dién di duoc tién hanh trong 6 gio, sir dung dém 1x TAE, ¢ 60°C, 120 V. Két
thuc dién di, nhuom gel polyacrylamide 30 phut trong dung dich ethidium bromua
(20 pl/L), sau @6 quan sat va chup anh [19].

- Cit bang va thdi gel: cac bang dién di dugc tach va thu nhdn DNA, sau do sur
dung DNA lam khudn cho phéan tmg PCR tiép theo.

- Nhan gen va giai trinh tu cac bang: cac budce tién hanh tuong tu nhu dbi vai
chung thuan khiét, cap moi st dung la 907R va GMSF khéng gan GC.

3. KET QUA VA BAN LUAN
3.1. Két qua phan lap cac chiing vi khuén

Téng s6 17 ching vi khuén dugc phén 1ap tir 3 miu trdm tich (bang 1). C6 thé
thdy mat d6 va s6 ching vi khuan phan 1ap duoc giam dan khi do sau ting dan.
Trong d6, mau DBL1020.01 co6 mat do (7, 9x10° CFU/g) va sb chung (7 chung) phan
lap duoc cao nhat, mau PL1020.03 c¢6 mat do (3,1x10* CFU/g) va sd ching (4
chang) phan 1ap duoc thip nhat. Diéu nay co thé giai thich do cac chung vi khuan
phan lap duoc déu 1a cac chung vi khuén hiéu khi, trong khi do, ndéng do oxy giam
dan theo d6 sau thu mau lam cho sy phan b cta vi khuan hiéu kh1 tap trung chu yéu
& ting nudc trén va giam dan & tang nude sau. Pong thoi, thuc té khi quan sat hinh
anh dia phan lap ciing cho thay mau PL1020.01 ¢6 d6 da dang hinh thai khuan lac
hon cac mau con lai.

Bing 1. Su phan b ctia vi khuan trong cdc mau tram tich

x Mat do , S6 chiing phan
Mau (CFU/g) KH chung 13p dugc

bL01.B01, BL01.B02, DL01.B03,
bL1020.01 7,9x10° | DLO1.B04, DL01.B05, DL01.B06, 9
bL01.B07, bL01.B08, BL01.B09

bL02.B01, BL02.B02, BDL02.B03,

2
BL1020.02 | 4,5x10% | 51 07 Bo4, BL02.B0S, DL02.B06 6
PL1020.03 | 3.1x10? PL03.B01 PL03.B02 2
Tdng sb 17

Ciing khao sat vé su phan b vi sinh vat, D6 Manh Hao va cs. (2010) da thu
nhéan dugc cac ching vi khuén hiéu khi v6i mat do trung binh 10*-107 CFU/ml hoic
CFU/g trong cic mau nudc va tram tich ven bién Hai Phong. Lai Thi Thuy Hién va
cs. (2013) ciing cong bd két qua khao sat thanh phan vi sinh vat & mot s6 vinh ven bd
Ha Long, Cat Ba, Dung Quat, Quy Nhon, Nha Trang cho thy so luong vi sinh vat
trong tram tich cao hon, da dang hon ¢ nhitng khu vyc gin bd, gan cira song so véi
cac mau ldy xa bo [16]. Nghién ctru cua Tatsuhiko va cs. (2020) cling chi ra sy phén
tang theo do sau tram tich va sy da dang ctia cac nhom vi sinh vat giam khi do siu va
tudi trAm tich tang [20].
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3.2. Pic diém hinh thai cac chiing vi khuin

Céc ching vi khuin duoc phéan 1ap va 1am sach trén moéi truong NA va tién
hanh phan nhém dwa vao dic diém hinh thai cua khuén lac va té bao. Viéc phén
nhom nay s& giup thuan loi trong viéc danh gia sy da dang cua cac vi khuan, dong
thot lam can cir cho viée trién khai cac nghién ctru tiép theo. Cac tiéu chi st dung dé
danh gid bao gém: khuéan lac (hinh dang, kich thudc, mau sic, chét tiét vao moi
truong nudi céy), té bao (hinh dang, kich thudc, nhém Gram, kha niang van dong,
hinh thanh bao tir). Két qua 17 ching vi khuan dugc chia thanh 6 nhém hinh thai
(bang 2).

Bang 2. Hinh thai cic chung vi khuan dai dién cho 6 nhém

Nhom
hinh
thai

Ky hi¢u
chiing

Dic diém hinh thai

Hinh thai khuén lac

Hinh thai té bao
(d6 phéng dai 1000x)

Nhém 1

DL01.B01
DLO01.B06
DL01.B08

- Khuén lac: hinh tron,
bé mat lép, mau tréng,
duong kinh 3-5 mm,
tiét cht nhﬁy.

- Té bao: hinh que,
riéng 1¢ hodc dinh doi,
kich thudc 0,5%x2,5-3,5
pum, di dong, Gram (+),
c6 bao tur.

Nhom 2

bL01.B02
DL01.B09
DL02.B05

- Khuan lac: mau trang |F

duc, mép ria rang cua,

moc lan cac hudng sau ||

24 gio nudi cdy, kich
thugc 5-7 mm, khong
tiét chat nhay.

- Té bao: hinh que, xép
don 1é, kich thudc 0,5-
Ipum x 2-2,5 pm, di
doéng, Gram (+), c6 bao
tur.

Nhém 3

bL01.B04
DL01.B07

- Khuéan lac: tron, mép
déu, mau tring, kich
thude 1-1,5 mm, khong
tiét chat nhay.

Té bao: hinh que
ngin, dung riéng 1é
hodc néi dai 2-3 té bao,

Gram (-), kich thudc|m
0,5-1x2-3 um, di dong, | =

khong cé bao tu.
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- Khuan lac: hinh tron,
tre‘ing duc, bé mat bong,
kich thuéc 1-2 mm,||
khong tiét chat nhay.

- Té bao: hinh que
ngin, xép don 1¢, G (-),
kich thudc 0,5x1-2 pm, | &
khong di dong, khong| ™S
6 bao tir. B

bL01.B03

Nhom 4| 5161 Bos

- Khuan lac: dang tron, |
tréng duc, kich thuodc 2 (|8
- 3 mm, bé mat bong, |
BLO2.BO1 |05 thd tiét chit nhdy|

DL02.B02
Nhém 5 | PL02.B03 [XU0g uanh.
PL02.B04 |~ TC 1?3.0: hinh que, ¢ Distance 6.163 um
ngan, xép don 1é, Gram | /2 L 4
DL02.B06 | Mgan, Xcp I

(), kich thuéc 0,5-|7
1x5-6,5 um, khong di|k
dong, co bao tu.

- Khuan lac: hinh tron,
mau tring duc, mép ria
nan hoa, kich thudc 3-5
mm, c6 thé tiét chat
DL03.B01 | nhdy xung quanh.

PL03.B02 |- T¢ bao: hinh que dai,
xép don 1é hodc dinh ¢

TR0S ‘u“
d61, kich thudc 0,5-1| _g o 'r\,.“‘
sl

il -‘.;_\

Nhom 6

pm x 5-7 pm, Gram
(1), di dong, co bao tir. l
Nhu vay c6 sy phan hoa rd vé hinh thai cac chung vi khuan dai dién cho cac

nhém. Trong 6 nhém vi khuan, c6 5 nhom (nhém 1 dén nhém 5) phan bd & trim tich
¢6 d6 sau tir 2-6 m, chi ¢6 1 nhém (nhém 6) gom 2 ching dugc phan 1ap tir trim tich
d6 sau 8 m. Ciing can luu ¥ ring, cac két qua nay chi gii han trén cac d6i twong 1a
nhém vi khudn hiéu khi theo phuong phap phan 1ap truyén théng két hop voi phan
nhom dya vao hinh thai khuén lac, t& bao. Dé dua ra nhiing danh gia vé su da dang
ctia nhom vi khudn nay trong tram tich bién véi do tin cdy cao hon thi can xem xét
s6 lugng mau 16n hon két hop véi két qua phan tich sinh hoc phan ti.

3.3. Pinh danh cic chiing vi khuin phan lap

Sau chung vi khudn dai dién cho mdi nhém duge dinh danh gdbm: PLO1.BO1,
DPL01.B09, bL02.B02, BL03.B01, BL01.B07, PL01.B05. Theo dd, trinh ty doan gen
clia 6 chung nay cho thdy c6 do tuong dong trén 98,7% véi 6 loai khac nhau trén
Genbank, cu thé: co 4 chung thudc chi Bacillus (cac chuing PLO1.B0O1, PL01.B09,
DPL02.B02, PL03.B01) c6 d6 tuong ddng cao véi cac loai: Bacillus amyloliquefaciens,
B. filamentosus, B. endophyticus va B. licheniformis), 1 chiing thudc chi Pseudomonas
(PL01.B07) va 1 ching thudc chi Raoultella (PLO1.B0O5) (hinh 1).
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Bacillus licheniformis L1 (MZ675664.1)

PL01.BO1

Bacillus subtilis MGB4024 (MH261154.1)
Bacillus cereus ATCC 14579 (NR._074540.1
PL03.BO1

Bacillus filamentosus KLP30 (MT634552.1)
Bacillus cucumis KUBOTR4 (MT125910)
PL02.B02

86

71

Bacillus endophyticus IHBE 9943 (KR083883.1)
b= Bacillus cellilasensis UASB LM6 (MK504118.1)
Bacillus marinisedimentorum NC2-31 (NRE 159293 .1)

PL01.B09

83| Bacillus amyloliguefaciens HT-22-B1(KJ526905 1)
Pseudomonas balearica IMB16-157 (MG190753.1)
PLO1.BO7

Prseudomonas stutzeri CSdI2 (KME835187.1)

|5

90 [ Raoulrella rervigena strain ATCC 33257 (NR 114503.1)
DLOL.BOS

Strepromyces gardneri NBRC 12865 (NR 112575.1)
—
0.05

Hinh 1. Céy phat sinh chung loai Neibourgh joining dya trén trinh tw doan
16S rDNA cuia cac ching phén 1ap va cac loai gan giii da cong b trén GenBank.
(Don vi = 0,05 Kuye trong trinh ty nucleotide. Céc s6 hién thi & cac vi tri phan
nhanh 14 két qua phan tich bootstrap d6i véi 1000 phép so sanh.
(Streptomyces gardneri NBRC 12865 duoc chon lam nhom ngoai)

Pay 1a cac chung vi khuin thich nghi voi diéu kién dinh dudng cao (B.
amyloliquefaciens, B. licheniformis, P. balearica) hay gay bénh (Raoultella), lién
quan dén sinh hoat ciia ngudi va vat nudi. Tuy nhién, gan ddy, mot sé nghién ctru
chi ra sy xuat hién cua cac loai vi khuan nay trong cac mau thu thap tir moi truong
bién nhu: B. amyloliquefaciens ndi sinh trong san hd (Cheng, 2010) hay ca bién
(Junyin An, 2015); B. licheniformis tu tram tich bién Cochin, An D¢ (Smitha, 2013);
P. balearica tir trim tich bién bi 6 nhiém & Barcelona, Tdy Ban Nha (Salva Serra,
2017); Raoultella phan lap tir dong vat than mém hai manh vo & bién Na Uy
(Hakonsholm, 2020). Sy xuat hién cua cic chung vi khuan nay trong mau tram tich
dugc khao sat c6 thé giai thich do cic mau nay duoc thu nhan tai khu vuc thudc Da

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 24, 11-2021 137



Nghién ctru khoa hoc céng nghé

Lat, 1a dao gén dét 1ién nhat thude quﬁn dao Truong Sa, noi neo dau cua nhiéu tau,
thuyén nén chiu anh huong nhiéu béi hoat dong xa thai cua con nguoi. O Viét Nam,
tr cac mau nudc, bun sa léng, dét ven bién thudc khu vuc Bic B va mién Trung
Viét Nam, Phi Quyét Tién va cs. (2012) di thu duoc 251 chung vi khuan thudc vé
hai chi Bacillus (B. subtilis, B. cereus, B. thuringensis, B. amyloliquefaciens) va
Acimernobacteri [21]. Lai Thi Thuy Hién va cs. (2013) da thu nhan nhiéu ching
thudc chi Bacillus trong cac mau tram tich bién Viét Nam nhu: Bacillus subtilis, B
pumilus, B. cereus... [22]. Nhu vay, két qua dinh danh mot s6 chung vi khuén trong
nghién ctru nay gop phan bo sung vao co s¢ dir liéu vé thanh phan cac chi vi khuan
phan 1ap tir ving bién thudc quan dao Trudng Sa, Viét Nam.

3.4. Panh gia da dang vi khuin bing k¥ thuit DGGE

Tién hanh dién di bién tinh DNA tong sb cta 3 mau tram tich thu dugc theo
nhu d3 mé ta. Co tong s 9 vi tri bang khac nhau quan sat dugc trén hinh anh dién di
(hinh 2). Trong d6, mau PL1020.01 (giéng 1) c6 5 bang (tir 1 dén 5); miu
DPL1020.02 (giéng 2) c6 3 bang (tir 7 dén 9); mau PL1020.03 (giéng 3) ¢ 3 bing
(bang 6, 8, 9). Theo nguyén 1y cua ky thudt DGGE, mdi bang xuét hién trén ban dién
di c6 cung kich thudc va co trinh ty sai khac nhau tir 1 d&én vai nucleotide tuong tmg
v6i cac loai khac nhau. Nhu vay, xem xét tong thé trén 3 mau trim tich, phén tich
PCR-DGGE thu dugc 9 bang khac nhau tuong tng voi 9 loai vi khuén Pong thoi,
mau PL1020.01 ¢6 s6 bang nhiéu nhét (5 bang), chimg t6 day la mau c6 da dang
sinh hoc cao nhat, diéu nay cting phu hop véi két qua phén 13p da thu dugc. 05 bang
trong mau PL1020.01 déu khong xuat hién trong mau PL1020.02 va BL1020.03,
trong khi d6 bang 8 va bang 9 lai xuét hién trong ca 2 mau nay. Két qua nay c6 thé
1a do sy khac biét vé d6 sdu cta trdm tich (2 m, 6 m, 8 m), ciing nhu khoang cach tur
vi tri 1y mau t&i bo (ting dan theo d6 sdu ciia mau duoc 1iy) da lam phan hoa hé vi
khuén tai day. Su sai khac cu thé s& duogc lam sang t6 hon sau khi tién hanh giai
trinh tu 9 bang DGGE.

Hinh 2. Phan tich PCR-DGGE 168 rDNA cua vi khu?m trong tram tich bién
(Gieng 1 - BPL1020.01; Giéng 2 - BL1020.02; Giéng 3 - BL1020.03)
) Két qua so sanh trinh ty 9 doan gen twong tng véi 9 bang DGGE thu dugc cho
thay c6 do twong dong cao (> 98,91%) vdi 9 loai vi khuan khéac nhau, va thudc vé
cac chi: Bacillus, Pseudomonas, Raoultella, Vibrio, Priestia va Clostridium. Trong
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d6 ¢o 6 trinh ty twong ddng cao véi 6 lodi thude vé 3 chi (Bacillus, Pseudomonas,
Raoultella) da thu nhan dugc & budc phan 1ap trude do6 (cac bang 1, 2, 3,4, 6, 7), va
3 trinh ty tuong déng cao v6i 3 loai thudc vé 3 chi chi thu nhan dugc béng dién di
bién tinh gdém: Vibrio proteolyticus (bang 5), Priestia filamentosa (bing 8),
Clostridium halophilum (bang 9). Chi Vibrio di dugc xac dinh 1a chiém wu thé & do
sau 0 - 10 cm cta tr?lm tich bién Vinh Tokyo (Urakawa, 2008), trong khi chi Priestia
dugc phan 1ap tir mau ven bién Veraval, An Do (Wagh, 2021) [23], [24]. Trong s6
cac bang dugc dinh danh c6 1 ching (twong (mg bing sé 9) twong dong 100% véi
chung Clostridium halophilum DSM 5387 - thudc nhom ky khi hoan toan. Fendrich
va cs. (1990) da thu nhan ching Clostridium halophilum DSM 5387 tir tram tich
bién siéu kiém dugc thanh trung voi mot s6 dic diém dugc mo ta: thudc nhom vi
khuan Gram (+), hinh thanh ndi bao tir, sinh truéng téi uu & 35°C, ndong d6 mudi 1én
to1 6,0% NaCl [23].

99 | Vibrio harveyi ATCC 14126 (KC954162.1)

Vibrio sagamiensis LC2-047 (AB428909.1)
Vibrio oceanisediminis S37 (NR 137371.1)
Pseudomonas marincola AR13-01 (MWE26698.1)
3

96 | Pseudomonas stutzeri CSdI2 (KM885187.1)

45 FPseudomonas balearica INIB16-157 (MG190753.1)
4
i[ Clostridium suifidigenes SGB2 (EF199998.1)

99 Clostridium aciditolerans JW/YL-B3 (DO114945.1)

B9 9
w0 ' Clostridium halophiliom DSM 5387 (X77837.1)

Bacillus glveinifermentans FPB602 (MT772198.1)
6

; Bacillus filamentosus strain KLP30 (MT772198.1)
Priestia filamentosa HL2ZHP6 (CP026635.1)

i Bacillus salitolerans KC1 (KF751884.1)

1

Bacillus licheniformis B-14 (MIN595080.1)

Bacillus oceani SCSIO 04524 (KC160501.1)

7

Bacillus endophyticus 1P10UG (EU977809.1)

2

g4 b Bacillus amyvioliguefaciens HT-22-B1 (KJ526905.1)
Streptomyees gardneri NBRC 12865 (NR 112575.1)

Hinh 3. Cay phat sinh chung loai Neibourgh joining dya trén trinh tu doan 16S
rDNA cuia cac bang DGGE va cac loai gan gili da cong b trén GenBank.
(Pon vi = 0,05 Knuc trong trinh tu nucleotide. Cac s6 hién thi & cac vi tri phan nhanh
1a két qua phan tich bootstrap ddi véi 1000 phép so sanh. (Streptomyces gardneri
NBRC 12865 dugc chon lam nhém ngoai)
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C6 thé noi, két qua ciia nghién ctru nay da cung cap nhiing dit liéu dau tién vé
viéc st dung k¥ thuat DGGE dé danh gia da dang vi khuan tai khu vuc quén dao
Trudng Sa. Du pham vi nghién ctru con hep (chi méi khu tr trén 3 miu trim tich
thu thap tai Da Lat, quan dao Truong Sa) nhung k¥ thuat DGGE di cho thay tinh
kha thi va hi¢u qua dé xac dinh quan thé vi sinh vat trong cdc mau tram tich. Can ctr
vao thong tin cac loai c6 mat trong mdi mau nhung chua phan 1ap, 1a co s& dé thiét
1ap cac diéu kién va méi trudng méi, phi hop véi dic diém cua ching dé co thé thu
nhan céc t6 hop vi khuan hiru ich hay cic chung vi khuan thuan khiét, dong thoi day
ciing 1 co s& cho viée dinh hudng bao t6n ciing nhu khai thac, st dung bén viing
nhom vi sinh vat nay trong tuong lai.

4. KET LUAN

- Tong s6 17 chung vi khuan duoc phéan lap tir 3 méu tram tich tai Da Lat
thudc quan dao Truong Sa. Dya vao dic diém khuan lac va té bao, cac chung nay
duoc phén loai vao 6 nhom hinh thai khac nhau.

- Két qua phan tich trinh ty 16S rDNA dai di¢n cac nhém cho théy chung thudc
v€ cac chi Bacillus (PL01.B01, BL01.B09, BPL02.B02, BPL03.B01), Pseudomonas
(PLO01.B07) va Raoultella (BPL01.B05).

- Ky thuat DGGE da ghi nhan thém sy ¢6 mét cua 3 chi vi khuan: Clostridium,
Vibrio, Priestia trong cAc mau tram tich bién ma phuong phap nuéi cay truyén thong
chua phéan 1ap dugc.

Léi cdm on: Nghién ctru ndm trong khuon khd dé tai KCB-TS-05 “Nghién
cueu khu hé vi sinh vat phdn bo tai khu vuc quan dao Truwong Sa co kha nang xuw ly
cdc chat thai hitu co gdy 6 nhiém maoi truong” .
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SUMMARY

STUDY OF BACTERIAL DIVERSITY IN MARINE SEDIMENTS IN
TRUONG SA ARCHIPELAGO, VIET NAM BY TRADITIONAL
CULTURE-DEPENDENT METHODS IN COMBINATION WITH
DENATURING GRADIENT GEL ELECTROPHORESIS (DGGE)

The denaturing gradient gel electrophoresis (DGGE) is an effective culture-
independent technique for assessing diversity of microbial communities. In this
study, the PCR-DGGE technique was applied for analyzing the diversity of bacterial
communities in marine sediment in the Truong Sa archipelago (Spratly Islands),
Vietnam, and a comparison with cultivable bacterial fraction was performed. Three
sediment samples taken from different depths were used in the study. A total of 17
bacterial strains were isolated and divided into 6 groups based on their colony and
cell morphologies. Comparative analyses of nearly full-length 16S rDNA sequences
retrieved from six representative strains of these morphologically distinguished
groups indicated that they were most closely related to Bacillus amyloliquefaciens,
Bacillus filamentosus, Bacillus endophyticus, Bacillus licheniformis, Pseudomonas
balearica, and Raoultella ornithinolytica. The PCR-DGGE analyses carried out with
the three sediment samples showed relatively diverse bacterial communities with 9
distinct bands, 6 of which were related to the isolated representatives, whereas the
other three were identified as Vibrio proteolyticus, Priestia filamentosa, and
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Clostridium halophilum. Thus, by applying the PCR-DGGE technique, more
thorough information on bacterial communities in the sediment of Truong Sa
archipelago could be elucidated, providing useful information for further studies on
the conservation and utilization of microbial resources in this ecosystem.

Keywords: Denaturing gradient gel electrophoresis (DGGE), marine
sediments, Truong Sa archipelago (Spratly Islands), Bacillus, Vibrio, Pseudomonas,
Clostridium, ky thudt dién di bién tinh, tram tich bién, qudn dao Truong Sa.
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