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NGHIEN CUU PA DANG VI KHUAN OXY HOA Fe(ll), KHU NO;~ TAI MOT SO MOI

TRUONG SINH THAI G VIET NAM
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2Vién Vi sinh vdt va céng nghé sinh hoc, Pai hoc Quéc gia Ha Ngi

TOM TAT

Vi khudn oxy héa-Ee(Il), khit NO;~ trong cac mau bun thu thip ¢ thay vuc¢ nuéc ngot, chén rudng ngip
nuée va ving néclg ven bién duge nghién ciru vé sb luong va tinh da dang vé thanh phan loai. Két qua thi
nghiém MPN (Most Probable Number) cho théy trong ba dang méi trudng nghién ciru, miu bin & chin rudng
ngap nudc c6 so lugng té bao vi khuin nay cao hon ca 9,3- 103 TB/g), gép 5 1An mAu bin thay virc nuéc ngot
va 2 lan so V61 mau bun ven bién. Dira trén nhimg khac biét vé hinh thai khuén lac, 12 ching don dugc phén
lap tir cic miu MPN khéc nhau. Theo két qué phin tich ARDRA sir dung hai enzyme han ché Haelll va Mspl,
cac chung nay dugc xep vao 5 nhém di truyén khac nhau, chimg té tinh da dang kha cao cta vi khudn oxy hoa
Fe(ID), khir NO;™ tai cdc méi trudng nghién ciru. Phén tich thanh phén loai trong quén thé & d6 pha loang téi
han cia day MPN bang phirong phap PCR-DGGE dbi voi 168 IDNA cho thiy Anaeromyxobacter sp. 6 mit &
cd ba dang mdi trudng sioh thai trén. Két hop véi nghién ciru cac chung don phén 18p duoc tir cac dang moi
truong nghién ciru trén cho thiy, nhém Paracoccus va Pseudomonas 13 hai nhém vi khuin chinh thuc hién qua
trinh oxy héa Fe(lI), khir NO;™, trong irng déng vai trd quan trong trong mdi trudéng ao nudc ngot va chéan
rudng ngap nudc. Giai trinh tr 16S rDNA va so sanh két qua véi ngan hang dir liéu d6i v6i ba ching dai dién
Ja IN2, IN7 va IN12 cho phép xép cac ching nay tuong img vao cic chi vi khusn Anaeromyxobacter,
Pseudomonas va Paracoccus. Ba chi vi khuén ké trén 13 cic nhém chinh chiém wu thé trong chu trinh chuyén
héa sét tai ba dang méi truong sinh thai dugce nghién ciru & day.

Tir khoa: Anaeromyxobacter, ARDRA, DGGE, khir NO;~, Paracoccus, Pseudomonas, vi khudn oxy héa Fe(ll),
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Sét 14 mot trong nhimg kim loai phd bién nhit
trén trai dat. Thong thuong sit tdn tai & dang oxide
Fe(II) it tan trong nudc va c6 mau vang nau. Trong
modi truong pH trung tinh, dang hoa tan trong nudc
(Fe(ID)) chi ton tai & diéu kién khong c¢b oxy, vi du
nhu & day cac thiy vire, noi oxy hoa tan trong nudc
da bi cac vi sinh vat hiéu khi si dung dé phan hay
cac hop chit hiru co. Véi hiéu dién thé oxy héa khir
Fe**/Fe** tai pH 7 vao khoang +200 mV, ion Fe(II)
¢6 thé trdr thanh ngudn dién tir cho cc qua trinh hé
hap ky khi, dién hinh 13 khir NO;~ thanh N, do mét
s6 nhém vi khudn dam nhiém (Benz et al., 1998).
Qué trinh oxy héa Fe(Il) bing NO;™ dién ra nhu sau:

10 Fe** + 2 NO;”+ 24 H,O — 10 Fe(OH); | + N, 1
+9H, 1

Trong tu nhién, qua tnnh oxy héa Fe(11) v6i chat
nhén dién tir 12 NO;™ chi yeu dién ra & ranh gidi hleu
khi (c6 oxy) va ky khi (khong c6 oxy) trong 16p trdm
tich & day cac thiy vuc. Oxy héa Fe(II) két hop voi

khir NO;™ ¢6 thé déng vai trd quan trong trong méi
trudng 6 nhiém véi ndng dé Fe(I) cao (do thiéu oxy)
va NO;™ cao (do chit hitu co bi phin huy tao thanh)
(Weber et al., 2006). Céc loai vi khuin véi kha ning
tién hanh phan img oxy hoéa khir nay c¢6 thé cing mot
lac thuc hién dugce hai nhiém vu, thir nhit 12 chuyén
Fe(II) hoa tan trong nudc vé dang Fe(IIT) két taa, va
hai 12 loai bé NO;~, chuyén thanh dang N,.

Vi khu4n dimng ion Fe(IT) 1am ngudn cho dién tir
dé khir NO;™ dugc phan 1ap déu tién tir cac 16p trim
tich ao, ho nudc ngot tai Bremen, Pirc nim 1996
(Straub et al., 1996). Mot s& cong trinh nghién ciu
tiép sau cho thay su c6 mit kha phd blen cia nhom
vi khuin nay véi mat dé kha cao (10° té bao/g trim
tich) trong cac diéu kién méi trrong khac phau, bao
gom ca nudc ngot, nude lg va nude man va tai nhiéu
vi tri dia ly khac nhau trén thé gigi (Straub,
Buchholz, 1998). Cac loai vi khuin phé bién nhit
trong nhém nay dugc biét dén hién nay la cac loai

‘thuéc chi Chromobacterium va Klebsiella (Benz et

; 1998; Weber er al., 2006). Cac nghién ciru trén
the gioi méi chi dua ra két qua khao sat vé nhom vi
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khuin ndy & chau Au véi didu kién sinh thai hoan
toan khac biét véi nuédce ta. Trong nghién clru nay,
ching t6i tién hanh tim hiéu tinh da dang cua vi
khuén khtr NO;™ st dung Fe(II) 14 ngudn dién tir tai
mot s& méi trudng sinh thai dai dién & Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Phuong phap thu méiu

Mau duoc thu thip & ba méi trudmg sinh thai dai
dién khac nhau: miu bun ddy ao nudc ngot va chan
rugng ngép nuée dugc thu & ngoai thanh Ha Noi,
mau trim tich nuée lg duge thu & ven bién Van Pén

- Quang Ninh. MAu dugc thu thap trong cac éng thay
tinh nat xody véi toan b thé tich binh de gidm thiéu
sur anh huéng cua oxy khéng khi t6i quan thé vi sinh
vat trong mau. Mau duge bao quan tai nhiét d6 4°C
cho dén khi tién hanh thi nghiém.

Xac dinh sb lwgng vi khuin oxy héa Fe(Il), khir
NO; bang phwong phap MPN

S6 luong vi khuén oxy hoéa Fe(ll), khir NO;y~
dugc xac dinh theo phuong phip MPN (Most
Propable Number), American Public Health
Association, 1969) véi thé tich 10% bun day hodc
trAm tich trong mdi truong khoang dich thé chira
NaNO; (5 mM), FeSO,4 (10 mM) lam chit nhén va
chét cho dién tir. M6i truong dich thé ky khi hoan
toan c6 thanh phén khoéang tuong ing vdi nudc ngot
(dung cho mau tir ao tu va chan rudng ngdp nudc)
hoac nuéc lg (ding cho miu liy tr Vin Pén -
Quéng Ninh) dugc chuan bi theo phuong phap do
Widdel va Bak (1992) mé ta. Day pha long duoc
thuc hién dén do pha loang 10, mau duoc b trong ti
4m tai 28°C trong 8 tuin.

Phén lp vi khuan oxy héa Fe(II), khir NO;~ bing
phuong phap 6ng thach ban Iéng

Ong MPN & nong d6 pha loang cao nhit c6 vi
khudn oxy hoéa Fe(Il), khu NO,™ phat trién duoc sir
dung lam nguon phan lap cic khuin lac don. Viéc
phan [dp dugc ti€n hanh theo phuong phap pha lodng
trén diy 6éng thach ban léng (1%) (Widdel, Bak,
1992) v&i moéi truong cd thanh phan tuong tu nhu
moi truong dung trong phuong phap MPN. Ong
thach ban long sau khi b6 sung ngudn vi sinh vat
(10%) tir ong MPN (ngudn phan lap) dugc suc khi
Npvatotu thé dao nguoc dau tai 28°C trong bong
t6i. Khudn lac don phat trién trong céc éng pha lodng
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dugc tach béng pippet Pasteur va chuyén sang moi
truong dich thé thich hop (nudc ngot hay nude lg).

Xac dinh ham lwgng Fe(Il) va NO;™ trong moi
trudng nudi ciy

Mau vi sinh vat oxy hoa Fe(II), khir NOs~ dugc
nudi cdy trong méi truomg ky khi dang dich thé chia
Fe(Il) (10 mM) va NO;~ (5 mM) trong binh serum
day kin bang nat cao su. Mau dich nubi chy (1 ml)
duogc thu sau mdi 24 h dé x4c dinh ndng d6 Fe(Il) va
NO,™. Néng do Fe(ll) duoc x4c dinh bing phuong
phép so miu & bude séng 510 nm, st dung thudc thir
phenanthrolin) (DIN 38406-E1-1, 1983). Néng dé
NO;™ duoc xac dinh bang phuong phap so mau &
bugc séng 410 nm, st dung thudc thir disulfofemic
acid (L& Puc, 2004).

Tach DNA tong s6

DNA tbng s6 clia quan thé vi sinh vat tir cac dng
MPN duoc tach chiét theo phuong phap do Zhou va
déng tac gia (1996) md ta véi cai bién vé& ndng do
dém phosphate va ndng d6 proteinase K. DNA
genome cua cac ching don dugc tach theo phuong
phép cia Marmur (1961). DNA sau khi tich chiét
dugce hoa tan trong nuéce va bao quan tai —20°C cho
cac thi nghiém tiép theo.

Phin tich da dang ciia cic ching don bing
phuong phap ARDRA

ARDRA  (Amplified  Ribosomal = DNA
Restriction Analyses) la phuong phap thuong dugc
sir dung dé nghién ciru mirc do da dang vé di truyén
cua vi sinh vat dya trén phan tich Két qua xu ly 168
rDNA biang enzyme han ché. 16S rDNA cla chc
chung don sau khi dugce khuéch dai trong phan tmg
PCR sir dung cap mdi 27F (AGA GTT TGA TCC
TGG CTC AG) va 1492R (GGT TAC CTT GTT
ACG ACT T) duoc xir ly bang hai enzyme han ché
Msp] va Haelll (Fermentas). San phdm DNA sau khi
dd xtr ly enzyme duogc phén tach bang dién di trén
gel agarose 2% tai 100 V trong thoi gian 30 phit.
Cac chung vi khuan s& dugc xép nhém dua trén su
trong dong vé phé cac bang dién di.

Phan tich ciu tric quan thé bang phuong phap
dién di bién tinh (DGGE)

Doan 16S rDNA v6i d6 dai 550 bp duogc khuéch
dai trong phan tmg PCR st dung cip mdi GMSF
(CCT ACG GGA GGC AGC AG) va 907R (CCG
TCA ATT CCT TTR AGT TT) (Muyzer et al.,
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1993). Dé tao tinh én dinh cho viéc phan tach cac
trinh tu DNA trén gel dién di bién tmh kep GC gom
40 bp duogc gin vao ddu 5’ ciia mdi GMSF. Pién di
dugc tién hanh trén gel polyacrylamide 6% v6i dai
bién tinh urea/formamid tir 30 dén 60%. Qua trinh
dién di dugc thuc hién bang bd dién di Dcode™
System (BioRad) ¢ nhiét d6 60°C tai 200 V trong 3,5
h. Sau khi dién di, gel polyacrylamide dugc nhudém
trong dung dich ethidium bromide (5 mg/ml) trong
30 phut, sau d6 rira nude va chup anh dudi tia UV
trén may GelDoc (BioRad). Bang dién di duoc cit va
th6i DNA trong nuéc qua dém tai 4°C, sau d6 dung
lam khudn dé thuc hién PCR v6i cdp mdi GMSF,
907R. San phdm PCR tiép theo dugc tinh sach va
gidi trinh tu.

Giai trinh tir 16S rDNA

Poan 16S DNA cua céc ching don hoic san
pham PCR tir cac bang dién di bién tinh duoc tién
hanh phan tng doc trinh tu véi ABI Prism BigDye
Terminator cycle sequencing kit va doc trinh tu trén
may tu déng 3100 Avant Appied Biosystems. Trinh
tu gen sau d6 dugce phén tich so sanh véi trinh tu 16S
rDNA ciia cac loai ¢6 lién quan hién di céng bé trén
Database DDBJ/EMBL/GenBank sir dung phén
mém BLAST Search. Ciy phan loai duoc dung theo
phuong phap neighbour-joining (Saitou, Nei, 1987),
trong d6 dinh dang cy dugc tién hanh dya trén 1000
phép so sanh da chidu (Felsenstein, 1985).

KET QUA VA THAO LUAN

Xic dinh s6 lwgng vi khuin oxy héa Fe(ll), khir
NO;™ tai cAc méi trudng nghién ciu

S6 luong vi khudn oxy hoéa Fe(Il), khir NO;~
trong cac mau bun day thu thap tai 3 mdi trudmg sinh
thai khac nhau dugc x4c dinh théng qua phuong
phép MPN st dung méi truomg dich thé chira FeSO,
lam chat cho dién tr va NaNO; lam chit nhan dién
tir cudi clng. Thanh phén khoang trong moi truong
twong Ung véi diéu kién nuée ngot (dbi véi mau bin
day ao va chan rudng ngap nudc) hoic nuéc lo (dbi
véi miu bin ven bién). Su phét trién cua vi sinh vat
sinh truong nho oxy hoéa Fe(ll) trong cac ong MPN
dugce nhin blet théng qua bién dbi mau sic cua mai
truong tir tring xanh (mau cua Fe(Il)) sang mau vang
ndu (mau cua Fe(IIl)) (Hinh la).

K&t qué cia thi nghiém MPN (Hinh 1b) cho thy

s6 luong vi khuan oxy hoa Fe(Il), khir NO;™ cao nhét
trong mau bun chdn rudéng ngdp nuoe (9,3 x 10° té

bao/g bun), cao hon hin so v6i miu trim tich nudc
lo ven bién (4,3 x 10° té bao/g trdm tich) va mau bun
day ao nuéc ngot (1,5 x 103 té bao/g bun). Mét d6 va
mdi tuong quan giita sb luong vi khuin oxy hoa
Fe(II) khir NO;™ véi cac diéu kién méi trudong tai
moi vung sinh thai nhu trén cling da dugc tim thay
trong mét s6 nghién ciru trude ddy. Ratering (1999)
khi nghién ctru chu trinh chuyen héa sit trong dat
trong lua tai Italy da phdt hién nong dd cac ion sat
trong mdi truong ndy rit cao va cac loai tham gia
chu trinh chuyén héa sit déng vai trd quan trong
trong chu trinh chuyén héa vt chit tai déy. Bén canh
d6, nhidu nghién ctru khéc ciing cho thay s6 lugng vi
khuan oxy héa Fe(Il), khor NO;™ tai nhiéu vung khéc
nhau trén thé gi6i dao déng trong khodng tir 1 - 10°
dén 5 - 10° t& bao/g miu kho (Weber er al., 2006;
Ratering, Schnell, 2000; Hauck et al., 2001; Straub
et al., 1996).

Phin tich ciu tric quin thé bang dién di bién
tinh DGGE

Pé xac dinh cac nhém vi khuan oxy hoa Fe(Il),
khir NO;~ chiém uu thé tai cac méi truong nghién
clru, chiing t6i tién hanh phén tich cu tric quan thé
trong cac dng MPN & dd pha lodng 10~ (1a ndng do
gan toi han cia ddy MPN d6i véi ca 3 mau) bang
phuong phap PCR-DGGE doan 16S rDNA (Hinh 2).
Céc bang dién di duoc cit tir gel va sir dung lam
khudn cho phan wng PCR tiép sau dé xac dinh trinh
tu va so sanh voi cac trinh tu 16S rDNA d3 céng bd
trong ngan hang dit liéu GenBank.

C6 thé thay rang, cac loai Anaeromyxobacter cé
mit trong cd 3 dang méi truong nghién cuu. Pay la
nhém vi khuin nam trong phén 16p 6-Proteobacteria,
hién méi chi c6 mét loai duy nhét duoc céng b 14 4.
dehalogenans cung véi mot sb dai dién chua dinh
danh dén loai. Cac ching Anaeromyxobacter di
cdng bo déu sinh trudmg ky khi khir Fe(IIl), chua ¢6
chiing nao duoc nghién ciru vé kha nang sinh truéng
khir NO;~, st dung Fe(Il) lam chét cho dién t
(Treude ef al., 2003; Straub, Buchholz-Cleven, 1998;
Straub et al,, 1996) Trong méi trudng nudi chy st
dung ¢ day (cling nhu trong didu kién tu nhién),
Fe(1lT) dong thoi ton tai voi Fe(IT) do két qua chuyén
hoéa Fe(ll) bang con dudng hoéa hoc (phan tng véi
luong nho oxy trong mdi truong) va con duong sinh
hoc (do cac vi sinh vét oxy héa Fe(Il), khir NO;).
Do vay, su c6 mat cua cac loai sinh truong ky khi
khu Fe(lll) nhu Anaeromyxobacter trong diéu kién
mdi truong nghién clu trén (cling nhu trong tu
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nhién) 1a mét xich khép kin chu trinh chuyén héa st
tai day.

Nhém vi khudn Pseudomonas chiém uu thé
trong mau bun & chin rudng ngap nudc. DPay la chi
thudc phan 16p y-proteobacteria, c6 nhiéu dai dién
sinh truong ky khi kinr NO;™, bao gdm ca cac loai c6
khé nang st dung Fe(II) lam chét cho dién tir (Weber
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et al., 2006; Ratering, Schnell, 2000; Schlafleigh,
2000) Dbi v6i cac mau bun ao va trdm tich ven bién,
bang phuong phap PCR-DGGE thuc hién ¢ diy
ching t6i chua xac dinh dugc nhém vi khuén OXy
hoa Fe(Il) khir NO3~ chiém wu thé. Tuy nhién, nhing
thong tin v& vin dé nay s& duoc bd sung khi tién
hanh nghién ciru da dang céc chung don phén Iép
dugc tir cdc moi trudng ké trén.
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Mau bunday  MAu trdm tich
chan rudng ngap nuwaéc lo ven bién
nwoc
B

MAu bun day ao
nwéc ngot

Hinh 1. Xac dinh sb lwong vi khuén oxy héa Fe(ll), khir NOy™ trong cac méi treeng sinh thai khac nhau. A. Nhan biét sy cd
mat cGa vi khuén trong cac 6ng MPN thong qua bién dbi mau sac clia méi trwéng tir trang xanh (Fe(ll)) sang vang nau
(Fe(llN)). B. S& lwong vi khudn oxy hoa Fe(il), khir NO,;~ xac dinh théng qua phwong phap MPN.

Pseudomonas sp.

Anaeromyxobacter sp.

Hinh 2. Phb dién di bién tinh (DGGE) phan tich doan 16S
TDNA ctia quan thé vi sinh vat trong cac 6ng MPN cuia cac
mau nghién clru. A. Bun ao nwoc ngot R. Bun chéan ruéng
ngap nwéc; B. Bun trAm tich ven bién.
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Hinh 4. Phan 13p vi khuan oxy hoa Fe(ll), khtr NO;~ dai dién
tai cac moéi trwdg nghién clru. A. Phan 1ap chung don thong
qua phuwong phap ong thach ky khi ban 1dng; B. Nusi cay
chuing don vi khudn oxy hoa Fe(ll), khir NO3~ trong méi trwong
dich thé & diéu kién ky khi hoan toan.
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Nitrate (mM)
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B

Hinh 3. Hoat tinh oxy hoéa Fe(ll) (A) va khir NO5™ (B) clia cac quan thé vi sinh vat tai ba méi trwéng nghién cteu sau khi lam
giau bang phwong phap MPN. Ky hiéu: o. Déi chirng khéng ¢6 VSV; B, M3u bun day ao nuwéc ngot; ®. Mau bun chan rudng

ngap nuwéc; A. Mau trdm tich nwéc lo ven bién.

Mirc d§ oxy hoa Fe(II) va khir NO;™ ciia vi sinh
vit trong cidc mau nghién ciu

Néng d6 Fe(Il) va NO;™ trong mdi trudng nudi
cdy duoc xac dinh theo thoi gian dé danh gia kha
ning sinh trudéng cta vi sinh vat trong cac miu lam
giau (Hinh 3).

Nhu vay, cac quan thé vi sinh vt dugc lam giau
qua diy MPN thé hién kha ning sinh truéng véi
Fe(Il) va NO;™ kha cao. O ca 3 miu, luong nitrate
trong moi truomg bi khir gin hoan toan sau 4 ngay
(Hinh 3B), tuy nhién luong Fe(II) khong giam twong
img (Hinh 3A). Hién tuong nay c6 thé 1y giai bang
sw c6 mit cia nhém.vi khuin Anaeromyxobacter
trong ca 3 miu phan tich, 1am chuyén héa Fe(Ill)
thanh Fe(II).

Phén lap vi khuin oxy héa Fe(ll), khir NO;™ tir
cac mau nghién ciru va danh gia tinh da dang cia
cdc chung phian lap

Vi khuin oxy héa Fe(II), khir NO;~ dwoc phéan
lap theo phwong phap pha lodng trong ddy 6ng thach
ban long (1%) (Widdel, Bak, 1992) (Hinh 4a). Cac
khuan lac don duoc phan 1ap dua trén su khac nhau
vé hinh dang, kich thuéc khuan lac. M&i khuén lac
duoc tach riéng va nudi cdy ky khi trong méi truong
dich thé chira Fe(Il) (10 mM) va NO5~ (5 mM) trong
binh serum c6 niit cao su va kep nhém (Hinh 4b). 12
khuén lac don dugc phan lap fir cac ong MPN & d6
pha long cao nhét c6 vi sinh vat phat trién (Bang 1)

la dai dién cho vi khuén oxy hoa Fe(lI), khit NO;™
chiém da s6 tai ba méi truong nghién clru.

Tinh da dang cia 12 chiing vi khuén d phan l4p
& trén duoc phan tich bang phuong phap ARDRA sir
dung hai enzyme han ché Haelll va Mspl (Hinh 5).

Két qua thu duoc cho thdy, cac ching nay c6 thé
xep vao 5 nhom di truyén khac nhau (Bang 2). Tu
két qua phan nhém & bang 2 két horp v&i ngudn goc
phén 18p 12 chung nay (Bang 1), c6 thé nhén thay
tinh da dang di truyén cia 12 ching vi khuin oxy
hoa Fe(Il), khir NO;™ phu thudc vao dia diém thu
mau ban dau. Mau trim tich nuéc 1o ven bién thé
hién mirc d6 da dang di truyen cao nhit véi 4 ching
phan lap tr mAu nay (IN5, IN6, IN7, IN8) thudc vao
4 nhém khac nhau (nhém 2, nhém 3, nhém 4 va
nhém 5). Tiép dén 12 mAu ban day ao nuée ngot voi
4 chung (IN9, INIO, IN11, INI2) thuéc vao 3 nhém
khac nhau (nhém 1, nhém 2 va nhém 4). Thé hién
tinh da dang di truyén thip nhét 1a miu bon chan
ruéng ngdp nudc véi 4 chung (IN1, IN2, IN3, IN4)
thudc vao 2 nhéom khac nhau (nhém 1 va nhém 2).

Ba chung IN2, IN7 va IN12 dai dién cho 3
ngudn phan 1ap va dai dién cho cac nhém ARDRA
chinh (Bang 2, tén ching in dam) duoc lua chon dé
tién hanh phén tich trinh tw diy du cua 16S rDNA va
dinh danh khoa hoc. Ching IN2 dai dién cho nhém
ARDRA-1 gom 4 chung tir hai dang méi truong
nudce ngot, chiém trén 30% trong téng s cac ching
phén 1ap dugc. Tuong tu, ching IN12 dai dién cho
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nhém ARDRA-4 gdm 3 ching tir mdi truong nude
lg va ao nudc ngot, chiém 25% trong tdng sé cac
ching phan 13p dugc. Ching IN7 lam thanh mot
nhom riéng biét (ARDRA-5), chi tim thdy & moéi
trudmg nude lo ven bién. Két qua so sanh trinh tu
16S rDNA cua cac chiing nay véi ngan hang dir liéu
GenBank cho thy, chung IN2 c6 d6 tuong ddng cao
nhit véi Anaeromyxobacter dehalogenans (99%),
chung IN7 vé&i Pseudomonas stutzeri (98%) va
chung IN12 vé1 Paracoccus ferooxydant (97%)
(Hinh 6).

Nhu viy, nhém ARDRA-4 véi ching IN12 1am
dai dién la cac loai Paracoccus va duge tim théy
trong hai dang moéi trudng nuée lg ven bién va ao
nuéc ngot. Paracoccus 14 chi vi khudn nim trong

Nguy&n Thi Tuyén & Pinh Thuy Hang

phan 16p a-proteobacteria, gf)m cac loai sinh trudng
ky khi tiy tién, hé hap bing nitrate hodc oxy
(Schapleigh, 2000). Két hop VO’l Kkét qua phén tich
PCR-DGGE & trén c6 thé thiy rang, Paracoccus va
Pseudomonas 13 hai nhém chinh oxy héa Fe(lI) khir
NO;~ chiém wu thé trong ba dang mdi truomg duge
nghién citu, trong d6 Paracoccus ¢6 vai trd quan
trong hon & ao nudc ngot va Pseudomonas & rudng
ngdp nudc. Dai dién cia ca hai nhom nay dugc tim
thdy & moi trudmg nuéc lg ven bién, c6 thé 1a do 4nh
huéng ciia ngudn nudc ngot tir dat lién.

Dua trén két qua so sanh trinh ty 16S rDNA &
trén, cac chung IN2, IN7 va IN12 dugc dinh danh
1an lugt 13 Anaeromyxobacter sp. IN2, Pseudomonas
sp. IN7 va Paracoccus sp. IN12.

Bang 1. Vi khuan oxy héa Fe(ll), khir NO5™ phan lap dwegc tir cac méi tredng nghién clru.

Nguén phan lap Chiing vi khuan

Pic diém hinh thai khuan lac

Chanrudéng ltangap  IN1

Hinh tron, b& mat nhan, kich thwéc 1 -2 mm

’lji‘g"’,\fé(i’)‘gm thanh IN2 Hinh tron, b& mét khong nhin, kich thuoc 0,25 - 0,5 mm
) IN3 Hinh tron, b& mat xu xi, kich thwdc 0,25 - 0,5 mm
IN4 Hinh tron, bé mat xu xi, kich thwéc 1 - 2mm
Tram tich nwéclotai  IN5S Hinh tron, b& mat nhan, kich thwdc 0,25 mm
bien (Van Bon, IN6 Hinh bau duc, b mat nhin, kich thwéc 0,25 - 0,5 mm
Quang Ninh) N
IN7 Hinh tron, bé mat xu xi, kich thwéc 0,8 mm
IN8 Hinh tron tia, mat do té bao & ngoai it horn phia trong, kich thwéc 1 -
1,5 mm
Pay ao nwéc ngot IN9 Hinh tron, bé& mét xu xi, kich thwdc 0,5 - 1 mm
(ngoai thanh Ha N&i) 49 Hinh tron khong d&u, kich thuec 0,5 - 1 mm
IN11 Hinh tron, b& mat nhan, kich thwdc 0,2 - 0,3 mm
IN12 Hinh dia 16i hai mat, kich thwdc 2 - 2,5 mm

Hinh 5. Phé dién di 16S rDNA cta 12 chiing vi khuan oxy héa Fe(ll), kir NO;™ sau khi xUp Iy bang cac enzyme han ché

Haelll va Mspl. IN1 —
Han Quéc).
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IN12: Ky hiéu clia 12 chiing don phan lap dwoc tir cac mau nghién ciru; M: Marker 1 kb (Enzynomics,
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Béng 2. Tinh da dang vé di truyén clia 12 chiing vi khuan oxy hoa Fe(ll), khie NO;™ da phan lap (IN1 — IN12) dwa trén phén tich

ARDRA.

Nhom
ARDRA

Chung vi khuin

Cac doan DNA tao ra sau khi xtr ly 16S rDNA bing cac enzyme

han ché (bp)

Haelli

Mspl

200, 300
200, 300
200, 300

IN1, IN2, IN4, IN11
IN3, IN8

IN5, IN9

ING, IN10, IN12
IN7 200,

A~ W N =

200, 300, 500

300, 500
500
500, 800
300, 500

900 500

10.02 I

100

|—]N2

92| 100

IN12

100
¢4 Ly

100

Anaeromyxobacter dehalogenans 2CP1 (NR027547)

_E Paracoccus marinus (AB185959)
aracoccus ferooxydant (A Y954687)

Bacillus subtilis (F1544386)
5 rs[[Anaeromyxobacter sp. FAc12 (AJ504438)

d-Proteobacteria

-Anaeromyxobacter clone (AB293367)

a-Proteobacteria

Paracoccus sp. (AM989037)

— Pseudomonas putida (FJ217182)
Pseudomonas stutzeri (EU518705)

y-Proteobacteria

I_ Pseudomonas alcaligenes XB5 (GQ150490)

Pseudomonas nitroreducens PS2 (FI588866)

Hinh 6. Cay phan loai th& hién mdi lién quan gitba cac chiing IN2, IN7, IN12 va cac loai gan giii dwa trén trinh tw 16S

rDNA. Cay dwoc dung theo phuwong phap neighbor-joining, don vi =

0,02 Knue trong trinh tw nucleotide. Cac sé hién thi & cac

vi tri phan nhanh 13 két qua phan tich bootstrap dbi voi 1000 phép so sanh (chi co cac gia tri trén 50% duoc trinh bay trén

hinh). B. subtilis |a loai vi khudn dwoc chon lam outgroup.

KET LUAN

S6 lugng vi khuin oxy héa Fe(II), khir NO;~
trong cic miu bun thu thap & thay vuc nudc ngot,
chin rudng ngdp nuéc va vung nudc lg ven bién
dugc xac dinh nam trong khodng 10° - 10* TB/g,
trong d6 mau bun & chin ruéng ngip nudc cé sd
lugng té bao vi khuén nay cao hon ca (9,3 - 10°
TB/g). Vi khuin oxy hoa Fe(ll), khir NO;™ tai cac
mdi truong nghién ciru c6 tinh da dang kha cao.
Mudi hai chiing don phan 13p tir cic mdu MPN dugc
xép vao 5 nhém ARDRA khac nhau trong phan tich
sir dung hai enzyme gioi han Haelll va Mspl. Phan
tich thanh phin loai bang phuong phiap PCR-DGGE

d6i voi 16S rDNA cho thiy Anaeromyxobacter la
mdt trong nhimg nhém chiém wu thé ¢6 mit ca & ba
dang mdi1 truong sinh thai trén, déng vai tro khép kin
chu trinh chuyén héa sit trong cic mdi truomg
nghién ciru thong qua kha ning sinh truong ky khi
Kkhir Fe(IIl). Két hop voi két qua nghién ciru cac
ching don phan 1dp dugc tir cac dang méi trudng
nghién ctu trén cho thidy Paracoccus va -
Pseudomonas 1a hai nhém vi khuén chinh thuc hién
qua trinh oxy héa Fe(Il), khir NO;™, tuong g déng
vai trd quan trong trong méi truong ao nudc ngot va
chan ruéng ngip nudc. Ba ching dai dién 1a IN2,
IN7 va IN12 c6 trinh ty 16S rDNA c6 d6 twong déng
cao véi cac loai vi khuin Anaeromyxobacter
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dehalogenans (99%), Pseudomonas stutzeri (97%)
va Paracoccus ferrooxydant (98%), do vay dugc dit
tén ldn luot 1a Anaeromyxobacter sp. IN2,
Pseudomonas sp. IN7 va Paracoccus sp. IN12. Hai
ching IN2 va IN7 la cac ching vi khuan c6 tiém
nang img dung trong viéc xir 1y cic.ngudn nudc
ngam nhiém sit va nitrate.

Lo&i cam on: Nghién cibu nay dugc thuc hién nho sy
hé tro kinh phi tir dé tai 0G.07.26. Tac gia xin trdn
trong cam on Vién Vi sinh vdt va Céng nghé sinh
hoc, Pai hoc Quéc gia Ha Ngi da tao diéu kién trong
qua trinh thuc hién dé 14,
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STUDY ON DIVERSITY OF ANAEROBIC Fe(I)-OXIDIZING, NO;-REDUCING
BACTERIA IN SOME ECOLOGICAL ENVIRONMENTS IN VIETNAM

Nguyen Thi Tuyen', Dinh Thuy Hang”"

!Hanoi University of Science, VNU
“Institute of Microbiology and Biotechnology, VNU

SUMMARY

Fe(Il)-oxydizing, NO; -reducing bacteria in sediment samples collected from freshwater aquifer,
flooded paddy soil and estuarine area were quantified and analysed on species composition. The MPN
results showed that among the three studied environments, flooded paddy soil had the highest number of
these bacteria (9.3 - 10°-g™"), five and two times higher than that of freshwater aquifer and estuarine
sediment, respectively. Based on distinguish colony characteristics, 12 strains of Fe(ll)-oxidizing, NO; -
reduing bacteria were isolated from MPN series and were set into five genetically different groups as
proposed by ARDRA analyses with two restricition enzymes Haelll and Mspl, showing relatively high
diversity of this bacterial group in the studied environments. Analysing species composition in the
communities developed in MPN tubes at the highest dilution via PCR-DGGE of 16S rDNA revealed that
Anaeromyxobacter species presented in all three above environments. In combination with the culture-
dependent studies, it was revealed that Paracoccus and Pseudomonas were dominant groups playing
important roles in freshwater aquifer and flooded paddy soil, respectively. Sequencing of 16S rDNA from
three representative strains IN2, IN7 and IN12 suggested that they are respectively belonged to
Anaeromyxobacter, Pseudomonas and Paracoccus genera.

Keywords: Fe(Il)-oxidizing, NOjs -reducing bacteria, DGGE, ARDRA, Anaeromyxobacter, Paracoccus,
Pseudomonas, 16S rDNA
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