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es 

Vi khuan oxy h6a.Fe(II), khu NOs" trong cac mau biin thu thap d thuy vuc nuac nggt, chan mgng ngap 
nude va vung nuac lg ven bien dugc nghien cuu ve so lugng va tinh da dang ve thanh phan loai. Ket qua thi 

9 nghiem MPN (Most Probable Number) cho thay trong ba dang moi trudng nghien cuu, mau biin d chan ruong 
f) ngap nudtc c6 so lugng te bao vi khuan nay cao ban ca (9,3 • 10̂  TB/g), gap 5 lan mau bim thuy vuc nudrc nggt 
'i va 2 lan so voi mau bim ven bien. Dua tren nhiing khac biet ve hinh thai khuan lac, 12 chimg dom dugc phan 

lap tir cac mau MPN khac nhau. Theo ket qua phan ti'ch ARDRA su dung hai enzyme han che Haelll va Mspl, 
f cac chiing nay dugc xep vao 5 nhom di tmyen khac nhau, chung to tinh da dang kha cao cua vi khuan oxy hoa 

Fe(II), khu NOs" tai cac moi trudng nghien ciiu. Phan tich thanh phan loai trong quan the or do pha loang tdi 
ban cua day MPN bang phuang phap PCR-DGGE doi vai 16S rDNA cho thay Anaeromyxobacter sp. co mat a 

u ca ba dang moi trudng sinh thai tren. Ket hgp vdi nghien ciiu cac chung don phan lap dugc tir cac dang moi 
trudmg nghien ciiu tren cho thay, nhom Paracoccus va Pseudomonas la hai nhom vi khuan chinh thuc hien qua 
trinh oxy hda Fe(II), khit NO3", tuong iing dong vai tro quan trgng trong moi tmdng ao nuac nggt va chan 

I mgng ngap nudc. Giai trinh tu 16S rDNA va so sanh ket qua vdi ngan hang du lieu doi vdi ba chung dai dien 
la IN2, IN7 va IN12 cho phep xep cac chung nay tuong iing vao cac chi vi khuan Anaeromyxobacter, 
Pseudomonas va Paracoccus. Ba chi vi khuan ke tren la cac nhdm chinh chiem uu the frong chu trinh chuyen 
hoa sat tai ba dang mdi trudng sinh thai dugc nghien ciiu d day. 

Tir khoa: Anaeromyxobacter, ARDRA, DGGE, khic NO3 , Paracoccus, Pseudomonas, vi khudn oxy hda Fe(II), 
ISSrDNA 
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sat la mpt trong nhiing kim loai pho bien nhat 
tien tiai ddt. Thong thudng sat ton tai a dang oxide 
Fe(III) it tan trong nudc va co mau vang nau. Trong 
moi trudng pH trung tinh, dang hoa tan tiong nuac 
(Fe(II)) chi ton tai d dieu kien khong co oxy, vi du 
nhu d day cac thuy vuc, nai oxy hoa tan tiong nudc 
da bi cac vi sinh vat hieu khi su dung de phan hiiy 
cac hap chat hiiu co. Vdi hieu dien the oxy hoa khur 
Fe'VFe^^ tai pH 7 vao khoang -F200 mV, ion Fe(n) 
CO the trd thanh nguon dien tu cho cac qua trinh ho 
hap ky khi, dien hinh la khu NO3" thanh N2 do mot 
so nhom vi khuan dam nhiem (Benz et al, 1998). 
Qua trinh oxy hoa Fe(II) bang NO3" diln ra nhu sau: 

10 Fe^^ 4- 2 NO3" -I- 24 H2O ^ 1 0 Fe(OH)3 i + Nj t 
+ 9 H 2 t 

Trong tu nhien, qua trinh oxy hoa Fe(II) vdi ch§t 
nhan dien tu la NO3" chu yeu dien ra a ranh gidi biSu 
khi (co oxy) va ky khi (khong co oxy) trong lap trim 
tich a day cac thuy vuc. Oxy boa Fe(II) kit hap vdi 

khu N03~ CO the dong vai tro quan trong trong moi 
trudng 6 nhiem vai nong do Fe(II) cao (do thieu oxy) 
va N03~ cao (do chat hiiu ca bi phan buy tao thanh) 
(Weber et al, 2006). Cac loai -vi khuan vdi kha nang 
tien hanh phan iing oxy hoa khu nay c6 the ciing mot 
liic thuc hien dugc hai nhiem vu, thii nhat la chuyen 
Fe(II) hoa tan trong nuac ve dang Fe(III) ket tua, va 
hai la loai bo NOs", chuyen thanh dang N2. 

Vi khuan diing ion Fe(II) lam nguon cho dien tu 
de khu NO3 dugc phan lap dau tien tu cac ldp tram 
tich ao, ho nudc nggt tai Bremen, Diic nam 1996 
(Straub et al, 1996). Mgt so cong trinh nghien cuu 
tiep sau cho thay su co mat kha pho bien cua nhom 
vi khuan nay vdi mat do kha cao (10* te bao/g tiam 
tich) trong cac dieu kien moi trudng khac nhau, bao 
gom ca nudc nggt, nudc lg va nudc man va tai nhieu 
vi tri dia ly khac nhau tren the gidi (Straub, 
Buchholz, 1998). Cac loai vi khuan pho bien nhat 
trong nhom nay dugc biet den hien nay la cac loai 
thuoc chi Chromobacterium va Klebsiella (Benz et 
al', 1998; Weber et al, 2006). Cac ngbien ciiu tren 
the gidi mdi chi dua ra ket qua khao sat ve nhom vi 
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khuan nay d chau Au vdi dieu kien sinh thai hoan 
toan khac biet voi nudc ta. Trong nghien ciiu nay, 
chiing tdi tien hanh tim hieu tinh da dang cua vi 
khuan khii NO3" su dung Fe(II) la nguon dien tii tai 
mgt so moi trudng sinh thai dai dien d Viet Nam. 

VAT LIEU VA PHUONG PHAP NGHIEN CUU 

Phu'ong phap thu mau 

Mlu dugc thu thap a ba moi trudng sinh thai dai 
dien khac nhau: mau biin day ao nudc nggt va chan 
rugng ngap nuac dugc thu d ngoai tbanb Ha Ngi, 
mau tiam tich nuac lg dugc thu a ven bien Van Don 
- Quang Ninh. Mau dugc thu thap trong cac ong thily 
tinh mit xoay vai toan bg the tich binh de giam thieu 
su anh hudng ciia oxy khong khi tdi quan the vi sinh 
vat trong mau. Mau dugc bao quan tai nhiet do 4°C 
cho den khi tien hanh thi nghiem. 

Xac dinh so luong vi khuan oxy hoa Fe(II), Idiir 
NOs" bang phuong phap MPN 

So lugng vi khuan oxy boa Fe(II), khii NO3" 
dugc xac dinh theo phuang phap MPN (Most 
Propable Number), American Public Health 
Association, 1969) vdi the tich 10% bim day hoac 
tram tich trong moi truang khoang dich the chiia 
NaN03 (5 mM), FeS04 (10 mM) lam chat nhan va 
chat cho dien tii. Moi trudng dich the ky khi hoan 
toan CO thanh phan khoang mong iing vai nudc nggt 
(dung cho mau tii ao tii va chan rugng ngap nudc) 
hoac nudc lg (diing cho mau lay tir Van Don -
Quang Ninh) dugc chuan bi theo phuang phap do 
Widdel va Bak (1992) mo ta. Day pha loang dugc 
thuc hien den do pha loang IO"**, mau dugc li trong tii 
am tai 28°C trong 8 tuan. 

Phan lap •vi idiuan oxy hoa Fe(II), Idiir TSOf bang 
phuong phap ong thach ban long 

Ong MPN 6' nong do pha loang cao nhat co vi 
khuan oxy boa Fe(II), khir NO3" phat trien dugc sii 
dung lam nguon phan lap cac khuan lac dan. Viec 
phan lap dugc tien hanh theo phuang phap pha loang 
tien day ong thach ban long (1%) (Widdel, Bak, 
1992) vai moi truo'ng co thanh phan tuang tu nhu 
moi truo'ng dung trong phuong phap MPN. Ong 
thach ban long sau khi bo sung nguon vi sinh vat 
(10%) tir ong MPN (nguon phan lap) dugc sue khi 
N2 va u d tu the dao ngugc dau tai 28°C trong bong 
tdi. Khuan lac dan phat trien trong cac ong pha loang 

dugc tach bang pippet Pasteur va chuyen sang moi 
trudng dich thl thich hgp (nudc nggt hay nuac lg). 

Xac djnh ham lu-gtig Fe(II) va NO3" trong mdi 
tru'tmg nuoi cay 

Mau vi sinh vat oxy hoa Fe(II), khii NO3" dugc 
nuoi cay trong moi trudng ky khi dang dich the chiia 
Fe(II) (10 mM) va NO3" (5 mM) trong binh semm 
day kin bang mit cao su. Mau dich nuoi cay (1 ml) 
dugc thu sau moi 24 h de xac dinh nong do Fe(II) va 
NO3'. Nong do Fe(II) dugc xac dinh bang phuang 
phap so mau d budc song 510 nm, su dung thuoc thit 
phenanthrolin) (DIN 38406-El-l, 1983). Ndng do 
N03~ dugc xac dinh bang phuang phap so mau a 
buac song 410 nm, sii dung thuoc thir disulfofemic 
acid (Le Diic, 2004). " ' -

Tach DNA t6ng s6 • il. 

DNA tdng s6 cua quan the vi sinh vat tir cac ong 
MPN dugc tach chiet theo phuang phap do Zhou va 
dong tac gia (1996) mo ta vdi cai bien ve nong do 
dem phosphate va nong do proteinase K. DNA 
genome cua cac chimg don dugc tach theo phuang 
phap cua Marmur (1961). DNA sau khi tach chiet 
dugc boa tan trong nudc va bao quan tai -20°C cho 
cac thi nghiem tiep theo. 

Phan tich da dang ciia cac chung don bang 
phuffng phap ARDRA 

ARDRA (Amplified Ribosomal DNA 
Restiiction Analyses) la phuang phap thud'ng dugc 
sit dung de nghien ciiu miic do da dang ve di truyen 
cua vi sinh vat dua tren phan tich ket qua xir ly 16S 
rDNA bang enzyme ban che. 16S rDNA cua cac 
chung don sau khi dugc khuech dai tiong phan iing 
PCR su dung cap mdi 27F (AGA GTT TGA TCC 
TGG CTC AG) va 1492R (GGT TAC CTT GTT 
ACG ACT T) dugc xu' ly bang hai enzyme ban che 
Mspl va Haelll (Fermentas). San pham DNA sau khi 
da XU' ly enzyme dugc phan tach bang dien di tren 
gel agarose 2% tai 100 V trong thai gian 30 phiit. 
Cac chung vi khuan se dugc xep nhom dua tren sy 
tijong dong ve pho cac bang dien di. 

•••:': w 

Phan tich cau true quan the bSng phuffng phap 
dien di bien tinh (DGGE) 

Doan 16S rDNA vdi do dai 550 bp dugc khulch 
dai ti-ong phan iing PCR sir dung cap m6i GM5F 
(CCT ACG GGA GGC AGC AG) va 907R (CCG 
TCA ATT CCT TTR AGT TT) (Muyzer et al. 
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1993). De tao tinh 6n dinh cho viec phan tach cac 
trinh tu DNA tren gel dien di biln tinh, kep GC gom 
40 bp dugc gan vao dSu 5' cua mli GM5F. Dien di 
dugc tien hanh tren gel polyacrylamide 6% vdi dai 
bien tinh urea/formamid tir 30 din 60%. Qua trinh 
dien di dugc thuc hien bSng bg dien di Dcode "̂̂  
System (BioRad) d nhiet do 60°C tai 200 V frong 3,5 
h. Sau khi dien di, gel polyacrylamide dugc nhuom 
trong dung dich ethidium bromide (5 mg/ml) trong 
30 phut, sau do rira nuac va chup anh dudi tia UV 
tren may GelDoc (BioRad). Bang dien di dugc cat va 
thoi DNA trong nuac qua dem tai 4°C, sau do dung 
lam khuon de thuc hien PCR vai cap moi GM5F, 
907R. San pham PCR tiep theo dugc tinh sach va 
giai tiinh tu. 

Giai trinh tu 16S rDNA 

Doan 16S rDNA cua cac chung don hoac san 
pham PCR tir cac bang dien di bien tinh dugc tien 
hanh phan ung dgc frinh tu vai ABI Prism BigDye 
Terminator cycle sequencing kit va dgc trinh tir tren 
may tu' dgng 3100 Avant Appied Biosystems. Trinb 
tu gen sau do dugc phan tich so sanh voi frinh tu 16S 
rDNA cua cac loai co lien quan hien da cong bo fren 
Database DDBJ/EMBL/GenBank sir dung phan 
mem BLAST Search. Cay phan loai dugc dung theo 
phuang phap neighbour-joining (Saitou, Nei, 1987), 
trong do dinh dang cay dugc tien hanh dua fren 1000 
phep so sanh da chieu (Felsenstein, 1985). 

KET QUA VA THAO LUAN 

Xac djnh s6 lugng vi khuan oxy hoa Fe(II), khu 
NOs" tai cac moi truo'ng nghien cu-u 

So lugng vi khuan oxy boa Fe(II), khir NO3" 
trong cac mlu bim day tbu thap tai 3 moi tradng sinh 
thai khac nhau dugc xac dinh thong qua phuang 
phap MPN su dung moi tm'dng dich the chua FeS04 
lam chat cho dien tii' va NaNOs lam chat nhan dien 
tii cuoi cimg. Thanh phan khoang trong moi tradng 
tuang ung vai dieu kien nudc nggt (doi vai mau bim 
day ao va chan ragng ngap nuac) hoac nuac lg (doi 
vai mau bim ven bien). Su phat trien cua vi sinh vat 
sinh tradng nhd oxy hoa Fe(II) frong cac ong MPN 
dugc nhan biet thong qua bien doi mau sac cua moi 
tra'dng tir trang xanh (mau cua Fe(II)) sang mau vang 
nau (mau cua Fe(III)) (Hinh la). 

Ket qua ciia thi nghiem MPN (Hinh lb) cho thay 
so lugng vi khuan oxy boa Fe(ll), khii' NO3" cao nhat 
trong mlu biin chan ragng ngap nuac (9,3 x 10̂  te 

bao/g biin), cao bon ban so vdi mau tram tich nuac 
lg ven bien (4,3 x 10̂  te bao/g tram ticb) va mau biin 
day ao nuac nggt (1,5 x 10̂  te bao/g bun). Mat do va 
moi tuang quan giQa so lugng vi khuan oxy hoa 
Fe(II), khii NOs^ vdi cac dieu kien moi tradng tai 
moi •vimg sinh thai nhu tren ciing da dugc tim thay 
trong mgt so nghien ciiu tra'oc day. Ratering (1999) 
khi nghien ciiu chu trinh chuyen hoa sat trong dat 
trong lua tai Italy da phat hien nong do cac ion sat 
tiong moi truo'ng nay rat cao va cac loai tham gia 
chu trinb cbuyen boa sat dong vai tio quan frgng 
tiong chu trinh chuyen hoa vat chat tai day. Ben canh 
do, nhieu nghien cuu khac ciing cho thay so lugng vi 
khuan oxy hoa Fe(ll), khir NO3" tai nhieu vimg khac 
nhau tien the gidi dao dgng tiong khoang tir 1 • 10̂  
din 5 • 10* tl bao/g mlu kho (Weber et al, 2006; 
Ratering, Schnell, 2000; Hauck et al, 2001; Stiaub 
etal, 1996). 

Phan tich cau true quan the bang dien di bien 
tinh DGGE 

De xac dinh cac nhom vi khuan oxy hoa Fe(II), 
khir N03~ chiem uu the tai cac moi tradng nghien 
ciju, chiing toi tien hanh pban ticb cau tnic quan the 
trong cac ong MPN d do pha loang 10"̂  (la nong do 
gan tai han cua day MPN doi vdi ca 3 mau) bang 
phuang phap PCR-DGGE doan 16S rDNA (Hinh 2). 
Cac bang dien di dugc cat tit gel va sii dung lam 
khuon cho phan img PCR tiep sau de xac dinb trinb 
tu va so sanh vai cac trinh tu 16S rDNA da cong bo 
trong ngan bang dQ lieu GenBank. 

Co the thay rang, cac loai Anaeromyxobacter co 
mat tiong ca 3 dang moi tra'dng nghien cuu. Day la 
nhom vi khuan nam trong phan ldp b-Proteobacteria, 
bien mai chi co mgt loai duy nhat dugc cong hbXaA. 
dehalogenans cimg vai mgt so dai dien chua dinb 
danh den loai. Cac chung Anaeromyxobacter da 
cong bo deu sinh tra'dng ky khi khu Fe(III), chua co 
chiing nao dugc ngbien cim ve kha nang sinh tradng 
khu NOs", sit dung Fe(II) lam chat cho dien tii 
(Treude et al, 2003; Sfraub, Bucbholz-Cleven, 1998; 
Sfraub et al, 1996). Trong moi traang nuoi cay su 
dung d day (ciing nhu trong dieu kien tu nhien), 
Fe(IIl) dong thdi ton tai vai Fe(ll) do ket qua chuyen 
hoa Fe(Il) bang con dudng boa hgc (pban iing vdi 
lugng nho oxy frong moi trad'ng) va con dud'ng sinh 
hgc (do cac vi sinh vat oxy hoa Fe(II), khu NOs"). 
Do vay, su co mat cua cac loai sinh trudng ky khi 
khu' Fe(Ill) nhu Anaeromyxobacter trong dieu kien 
moi tradng nghien ciiu tren (cung nhu trong ty 
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nhien) la mat xich khep kin chu trinh chuyin hoa sat 
tai day. 

Nhom vi khuan Pseudomonas chilm uu the 
trong mau biin a chan ragng ngap nuac. Day la chi 
thuoc phan lop y-proteobacteria, co nhilu dai dien 
sinh tra'dng ky khi khu NO3", bao gom ca cac loai co 
kha nang su' dung Fe(ll) lam chat cho dien tu (Weber 

I 
Nguyen Thj Tuyin & Dinh Thuy Hang 

et al, 2006; Ratering, Schnell, 2000; Schlafleigh, 
2000). Doi vai cac mlu biin ao va tram ticb ven bien, 
bang phuang phap PCR-DGGE thye hien d day 
chung toi chua xac dinh dugc nhom vi khuan oxy 
boa Fe(ll) khu NO3" chiem uu thl. Tuy nhien, nhung 
thong tin ve van dl nay se dugc bo sung khi tien 
hanh nghien ciiu da dang cac chung dan phan lap 
dugc tu' cac moi tra'dng ke tren. 

;. . I t . ' ' •' .-. . 
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i .7 .5 
o 

-Rl 

§4.5 

w 3 

1.5 

0 
IVIau bun day ao IViu biin day Mau tram tich 

nu'dc ngpt chan ruong ngap nuoe Ig ven bien 
nu'dc 

A B 

Hinti 1. Xac dinh s6 lugng vi khuan oxy hda Fe(ll), khu NO3" trong cac moi trudng sinh thai khac nhau. A. Nhan bi l t sy co 
mat cua vi khuan trong cac ong MPN thong qua bien doi mau s i c cua moi tru-dng tu t r ing xanh (Fe(ll)) sang vang nau 
(Fe(lll)). B. So lugng vi khuan oxy hda Fe(ll), khCr NO3" xac djnh thong qua phuang phap MPN. 

A R B 

Pseudomonas sp. 

Anaeromyxobacter sp. 

Hinti 2. Pho dien di b i l n tinh (DGGE) phan tich doan 16S 
rDNA cua quan the vi sinh vat trong cac ong MPN cua cac 
mau nghien cu-u. A. Bun ao nudc ngpt; R. Bun chan rupng 
ngap nudc; B. Bun t r im tich ven bien. 

Hinh 4. Phan lap vi khuan oxy hda Fe(ll), khu NO3" dai dien 
tai cac moi truag nghien cu-u. A. Phan lap chung don thong 
qua phu-ong phap dng thach ky khi ban long; B. Nuoi cay 
chung don vi khuan oxy hda Fe(ll), khie NO3" trong moi tarong 
dich the a dieu kien ky khi hoan toan. 
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1 2 3 4 
Thdi gian (ngay) 

I 2 3 
Thdi gian (ngay) 

B 

Hinh 3. Hoat tinh oxy hda Fe(ll) (A) va khir NO3" (B) cua cac quin the vi sinh vat tai ba moi trudng nghien cu'u sau khi lam 
giau blng phu'ong phap MPN. Ky hieu: o. Doi chu'ng khong cd VSV; • . Miu bun day ao nudc nggt; • . Mau bun chan rugng 
ngap nudc; ^ . Miu tram tich nudc Ig ven bien. 

Mirc do oxy hoa Fe(II) va khir NO3 ciia vi sinh 
vat trong cac mau nghien cihi 

N6ng do Fe(II) va NO3" frong moi traang nuoi 
cly dugc xac dinh theo thdi gian de danh gia kha 
nang sinh tradng ciia vi sinh vat trong cac mau lam 
giau (Hinh 3). 

Nhu vay, cac quan the vi sinh vat dugc lam giau 
qua day MPN the hien kha nang sinh tiirdng vdi 
Fe(II) va NO3" kha cao. Ci ca 3 mau, lugng nitiate 
tiong moi tradng bi khir gan hoan toan sau 4 ngay 
(Hinh 3B), tuy nhien lugng Fe(II) khong giam tuo'ng 
ling (Hinh 3A). Hien tugng nay co the ly giai bang 
sy CO mat cua nhom vi khuan Anaeromyxobacter 
tiong ca 3 mau phan tich, lam chuyen boa Fe(III) 
thanh Fe(II). 

Phan lap vi khuan oxy hoa Fe(II), khir NOs" tir 
cac mau nghien ciru va danh gia tinh da dang ciia 
cac chiing phan lap 

Vi khuan oxy hoa Fe(II), khir NOs" dugc phan 
lap theo phuang phap pha loang frong day ong thach 
ban long (1%) (Widdel, Bak, 1992) (Hinh 4a). Cac 
khuan lac dan dugc phan lap dya tien sy khac nhau 
ve hinh dang, kich thuac khuan lac. Moi khuan lac 
dugc tach rieng va nuoi cay ky khi frong moi trad'ng 
dich thl chiia Fe(II) (10 mM) va NO3" (5 mM) frong 
binh seram co mit cao su va kep nhorn (Hinh 4b). 12 
khuin lac dan dugc phan lap tii cac ong MPN d do 
pha loang cao nhit co vi sinb vat phat friln (Bang 1) 

la dai dien cho vi khuan oxy hoa Fe(II), khir NO3 
chilm da s6 tai ba moi trudng nghien ciiu. 

Tinh da dang cua 12 chimg vi khuan da phan lap 
d tren dugc phan tich bang phuang phap ARDRA su 
dung hai enzyme han che Haelll va Mspl (Hinh 5). 

Ket qua thu dugc cho thay, cac chung nay co the 
xep vao 5 nhom di trayen khac nhau (Bang 2). Tit 
ket qua phan nhom a bang 2 ket hgp vod nguon goc 
phan lap 12 chimg nay (Bang 1), co the nhan thay 
tinh da dang di trayen cua 12 chung vi khuan oxy 
hoa Fe(II), khu N03~ phu thuoc vao dia diem thu 
mlu ban dau. Mau fram tich nudc lg ven bien the 
hien muc do da dang di trayen cao nhat vai 4 chiing 
phan lap tit mau nay (rN5, IN6, rN7, INS) thuoc vao 
4 nhom khac nhau (nhom 2, nhom 3, nhom 4 va 
nhom 5). Tiep den la mau bun day ao nudc nggt vai 
4 chimg (IN9, ENIO, INll, IN12) thuoc vao 3 nhom 
khac nhau (nhom 1, nhom 2 va nhom 4). The hien 
tinh da dang di trayen thap nhat la mau bun chan 
ragng ngap nuac voi 4 chung (INI, IN2, IN3, IN4) 
thuoc vao 2 nhom khac nhau (nhom 1 va nhom 2). 

Ba chung IN2, IN7 va IN 12 dai dien cho 3 
nguon phan lap va dai dien cho cac nhom ARDRA 
chinh (Bang 2, ten chiing in dam) dugc lya chgn de 
tien hanh pban tich trinh ty day du cua 16S rDNA va 
dinh danh khoa hgc. Chung IN2 dai dien cho nhom 
ARDRA-1 gom 4 chung tu hai dang moi trud'ng 
nuac nggt, chiem tren 30% trong tong so cac chung 
phan lap dugc. Tuong ty, chung IN 12 dai dien cho 
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nhom ARDRA-4 gom 3 chung tit moi tradng nuac 
lg va ao nuac nggt, chiem 25% frong tdng s6 cac 
chiing phan lap dugc. Chung IN7 lam thanh mgt 
nhom rieng biet (ARDRA-5), chi tim thay d moi 
trudng nudc lg ven bien. Ket qua so sanh trinh tu 
16S rDNA cua cac chung nay vdi ngan hang dii lieu 
GenBank cho thay, chung IN2 co do tuang dong cao 
nhat vdi Anaeromyxobacter dehalogenans (99%), 
chimg rN7 vai Pseudomonas stutzeri (98%) va 
chung IN 12 vdi Paracoccus ferooxydant (97%) 
(Hinh 6). 

Nhu vay, nhom ARDRA-4 vdi chung INI 2 lam 
dai dien la cac loai Paracoccus va dugc tim thay 
frong hai dang moi truang nudc lg ven bien va ao 
nudc nggt. Paracoccus la chi vi khuan nam frong 

phan ldp a-proteobacteria, gdm cac loai sinh traang 
ky khi tiiy tien, ho hip blng nifrate hoac oxy 
(Schapleigh, 2000). Kit hgp vdi kit qua phan tich 
PCR-DGGE d fren co thl thiy ring, Paracoccus va 
Pseudomonas la hai nhom chinh oxy boa Fe(II) khit 
NO3" chiem uu thl frong ba dang moi tradng dugc 
nghien ciiu, frong do Paracoccus co vai fro quan 
frgng ban d ao nuac nggt va Pseudomonas a ragng 
ngap nudc. Dai dien cua ca hai nhom nay dugc tim 
thay d moi trudng nudc lg ven bien, c6 the la do anh 
hudng ciia nguon nudc nggt tir dat lien. 

Dua fren ket qua so sanh trinh ty 16S rDNA a 
fren, cac chung IN2, IN7 va INI2 dugc dinh danh 
lan lugt la Anaeromyxobacter sp. IN2, Pseudomonas 
sp. IN7 va Paracoccus sp. IN12. 

Bang 1. Vi khuan oxy hda Fe(ll), khu NO3 phan lap dugc td" cac moi trud'ng nghien ciiu. 

Nguon phan lap Chung vi Ichuan Dac diem hinh thai khuan lac 

Chan rupng liia ngap 
nirdc (ngoai thanh 
Ha Ngi) 

INI 

IN2 

IN3 

IN4 

Hinh trdn, be mat nhan, kich thudc 1-2 mm 

Hinh trdn, be mat khdng nhan, kich thudc 0,25 - 0,5 mm 

Hinh trdn, be mat xu xi, kich thudc 0,25 - 0,5 mm 

Hinh trdn, be mat xu xi, kich thudc 1 - 2'mm 
•s.i'st i: 

Trim tich nudc Ig tai INS 
bien (Van Don, .y-c. 
Quang Ninh) 

IN7 

INS 

Hinh trdn, be mat nhan, kich thudc 0,25 mm 

Hinh biu due, bg mat nhan, kich thudc 0,25 - 0,5 mm 

Hinh trdn, b4 mat xu xi, kich thudc 0,8 mm 

Hinh trdn tia, mat dp t l bao d ngoai it han phia trong, kich thudc 1 • 
1,5 mm 

Day ao nudc ngpt 
(ngoai thanh Ha Npi) 

INg 

IN10 

IN11 

IN12 

Hinh trdn, be mat xu xi, kich thudc 0,5 -1 mm 

Hinh trdn khdng deu, kich thudc 0,5 -1 mm 

Hinh trdn, b l mat nhin, kich thudc 0,2 - 0,3 mm 

Hinh dTa ldi hai mat, kich thudc 2 - 2,5 mm 

il/.i' 

Hinh 5. Phd dien di 16S rDNA cua 12 chung vi khuin oxy hda Fe(ll), khu NO3" sau khi xu ly blng cac enzyme han chi 
Hae\\\ va Mspl. INI - IN12: Ky hieu cua 12 chflng dan phan lap dugc tir cac miu nghien cu'u; M: Marker 1 kb (Enzynomics, 
Han Qudc). 
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Bang 2. Tinh da dang v l di tmyin cua 12 chung vi khuan oxy hda Fe(ll), khu" NOâ  da phan lap (INI - IN12) dya tren phan tich 
ARDRA. 

Nhom 
ARDRA 

1 

2 

3 

4 

5 

Chung vi khuan 

IN1,IN2, IN4, IN11 

IN3, INS 

IN5, IN9 , , ,' . 

IN6, IN10, IN12 

IN7 

Cac doan DNA tao ra sau khi xCr ly 16S rDNA bang cac enzyme 
i i V f l i han che (bp) 

Haelll Mspl 

200, 300 

200, 300 

200, 300 

200, 300, 500 

200, 900 

300, 500 

500 

500, 800 

300,500 . 

500 

100 

92 

v.\vy; 

100 

TMUiirfi i;ui-.»!i;)'i' 

100 

|002 j 

-Bacillus subtilis (FJ544386) 

f 
-\-A 

Anaeromyxobacter sp. FAcl2 (AJ504438) 

Anaeromyxobacter dehalogenans 2CPI (NRG27547) 

•Anaeromyxobacter clone (AB293367) 

L-INl 

571 Paracoccus marinus (AB 185959) 

i . 
100 

•Paracoccusferooxydant (AY954687) 

G 

>• S-Proteobacteria 

. a-Proteobacteria 

-mu 
-Paracoccus sp. (AM989037) 

100 

64 

1 . i ' i i i i r i / i . j r i 

Pseitdomonas putida (FJ21718 2) 

^ Pseudomonas stutzeri (EU518705) 

•IN7 

'—Pseudomonas alcaiigenes XB5 (GQ 150490) 
—Pseudomonas nitroreducens PS2 (FJ588866) 

7-Proteobacteria 

Hinh 6. Cay phan loai th l hien moi lien quan gi&a cac chung IN2, IN7, IN12 va cac loai g in gui dya tren trinh ty 16S 
rDNA. Cay dirge dyng theo phuang phap neighbor-joining, dan vj = 0,02 Knuc trong trinh ty nucleotide. Cac so hiln thj d cac 
vj tri phan nhanh la kit qua phan tich bootstrap doi vdi 1000 phep so sanh (chi cd cac gia trj tren 50% dygc trinh bay tren 
hinh). 8. subtilis la loai vi khuan dugc chpn lam outgrpup. 

KET L U A N 

••n'.iH <;)''•''fl /i:-);-; 

So lugng vi khuan oxy boa Fe(II), khu N03~ 
frong cac mau bun thu thap d thuy vuc nuac nggt, 
chan ragng ngap nudc va viing nudc lg ven bien 
dugc xac dinh nam frong khoang 10^ - IO'* TB/g, 
frong do mau bim d chan ragng ngap nudc co so 
lugng te bao vi khuan nay cao ban ca (9,3 • 10^ 
TB/g). Vi khuan oxy hoa Fe(II), kbit NO3" tai cac 
moi trudng nghien ciiu co tinh da dang kha cao. 
Mudi hai chimg dan phan lap tir cac mau MPN dugc 
xlp vao 5 nhom ARDRA khac nhau frong phan tich 
su dyng hai enzyme gidi ban Haelll va Mspl. Phan 
tich thanh phln loai blng phuang phap PCR-DGGE 

doi vdi 16S rDNA cho thay Anaeromyxobacter la 
mgt frong nhiing nhom chiem uu the co mat ca d ba 
dang moi trudng sinh thai fren, dong vai fro khep kin 
chu trinh chuyen boa sat frong cac moi tradng 
nghien ciiu thong qua kha nang sinh traang ky khi 
kbit Fe(III). Ket hgp vdi ket qua nghien ciiu cac 
chung don phan lap dugc tir cac dang moi tradng 
nghien cuu fren cho thay Paracoccus va 
Pseudomonas la hai nhom vi khuan chinh thye hien 
qua trinh oxy hoa Fe(II), khu NO3 , tuang iing dong 
vai fro quan frgng frong moi tradng ao nudc nggt va 
chan ragng ngap nuac. Ba chung dai dien la IN2, 
IN7 va IN 12 CO trinh ty 16S rDNA co do tuang dong 
cao voi cac loai vi khuan Anaeromyxobacter 
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dehalogenans (99%), Pseudomonas stutzeri (97%) 
va Paracoccus ferrooxydant (98%), do vay dugc dat 
ten lan lugt la Anaeromyxobacter sp. IN2, 
Pseudomonas sp. EN7 va Paracoccus sp. IN 12. Hai 
chirng IN2 va IN7 la cac chimg vi khuan co tiem 
nang ling dung trong viec xir ly cac nguon nuac 
ngam nhiem sat va nifrate. 

Ltd cam on: Nghien ciru ndy dugc thyrc Men nha su 
hd trg kinh phi tic de tdi QG.07.26. Tdc gid xin trdn 
trgng cdm on Viin Vi sinh vgt vd Cdng nghe sinh 
hgc, Dgi hgc Qudc gia Hd Ngi da tgo diiu kiin trong 
qud trinh thyrc hiin di tdi 
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STUDY O N DIVERSITY OF ANAEROBIC Fe(II)-OXIDIZING, N O 3 - R E D U C I N G 
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(II)-oxydiziag, NOs'-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 sfrains of Fe(II)-oxidizing, 'HOf-
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 IN 12 suggested that they are respectively belonged to 
Anaeromyxobacter, Pseudomonas and Paracoccus genera. 

Keywords: Fe(II)-oxidizing, NOj'-reducing bacteria, DGGE, ARDRA, Anaeromyxobacter, Paracoccus, 
i Pseudomonas, 16SrDNA 
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