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Tdm tft. Hai chring vi khuAn IN2
nh6m vi kfiuAn chlnh tham gia chu
ch6t hiiu co vd oxy h6a Fe(II) bin
hodn to?rn khdc biQt nhau. Chring
khuAn, sinh tnrdng ky khi bEt buQc v6i m6i trudng c6 n6ng dQ
mu6i cao hon lYo. Chung nggt ld vi khuAn ky khi tiry
tiQn, c6 t6 bdo hinh oval v fi 0 - 3%. Chrins IN12 th6
hiQn hoat tinh kht nitrate, dUng tfuc t6 troig vi6c xri
l! c6c ngu6n nudc nhi6m GI). ciei fiinh qu 165 rADN vd so s6nh k6ld;
vdi ngdn hdng dii' liQu dOi vdi hai chring IN2 vd INl2 cho phdp ctinh danh c6c chring ndy tuong
tmg ld Anaeromyxobacter sp. IN2 (mE trinh t.u FJ939l3l) vit Paracoccus sp. INl2 (m6 trinh qu
GU084390).

Tir kh6a: Anaeromyxobacter, Paracoccus, Vi khuAn khri Fe(III), Vi khuAn khri nitrate, oxy h6a
Fe(II), l65 rADN.

1. MO tlAu

Trong tg nhi6n sat ta mQt trong nhfrng
nguy€n t6 c6 m{t v6i hdm lugng cl6ng k6, sau

carbon, nito, phospho vd luu huj,nh [l]. Ld mQt
nguydn t6 kim lo4i, s6t t6n t4i o c6c d4ng ion
v6i diQn thiS oxy ho6l*li kh6c nhau, g6m Fe(II)
vd Fe(IIf. Trong hai d4ng ti5 tr€n chi c6 Fe(II)
t6n tpi d d4ng hoi tan trong nu6c, tuy nhi6n, do
c6 tinh kht cao, Fe(II) nhanh ch6ng bi oxy ho6
thdnh Fe(III) trong phin ung ho6 hgc vdi oxy
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kh6ng k*ri. Do vdy ion Fe(II) thuong chi <luo. c
tim th6y trong c6c di€u kipn m6i trudng kh6ng
c6 oxy, vi dg nhu d dfy cic thuj' v.uc, c6c tAng
nudc ngAm hay m6i truong c6 pH thip [2,31.

C6c vi sinh v{t tham gia chu trinh sit g6m
c6 (i) vi khuAn oxy ho6 Fe(II) bing oxy nhu
Thiobacillus ferroorydan [l], bing nitrate nhu
m6t s5 lodi Chromobacterium, Klebsiella 14)
hay bing quang hqp nhu Chlorobium,
Rhodobacter [5] vd (ii) vi khuAn knt Fe(II!
nhu cdc lodi Geobacter, Sewanella,
Anaeromyxobacter [6-8]. Trong khi oxy ho6
Fe(II) bing oxy theo con rludng sinh hgc chi
di6n ra d mdi truong c6 pH th6p thi oxy ho6

tt4
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Fe(II) thdnh Fe(IIf bing nitrate vd k*rt Fe(II!
thnnh Fe(II) bAng mQt s6 trgp ch6t hiru co ld hai
qu6 trinh di6n ra d <ti6u kipn pH trung tinh,
kh6p kfn chu trinh chuy6n ho6 s6t tai dey tll.
Nhi6u c6ng trinh nghi€n criu cho th6y sp c6 m{t
khd ph6 bi€n cua hai nh6m vi khuAn ndy d
nhi€u tli6u kiQn m6i trulng kh6c nhau, bao gdm
cd nudc nggt, nudc lo vd nu6c m{n vd tai nhi6u
vi tri rtla lf kh6c nhau tr€n thti gi6i [7, g).

Trong bdi b6o ndy chring t6i rrinh bdy
nhrmg kiit qui nghi€n cr?u thgc hiQn d6i v6i hai
chring vi khuAn dai diQn cho nh6m vi khuAn oxy
ho6 Fe(II) bing nitrate vd khu Fe(III), clugc
phdn l{p tu mdi trucrng thii5u oxy trong birn cl6y
nu6c nggt tai ViQt Nam.

2. NguyGn liQu vir phuong phip

2.1. Ngu6n vi sinh vQt 
.

C5c chtng vi khuAn dugc ph6n lfp tir thi
nghi€m nu6i tich lfiy tr€n miu btrn tu nhi6n
trong mdi trudmg ky khi su dpng Fe(II) vd NOf
ldm ch6t cho vd nh6n ili€n tri tumg ung t4l.
Mdu btn ty nhi6n duo. c thu thap d cl6y ao nu6c
nggt vd chdn ru6ng ngflp nu6c d ngo4i thdnh Hd
Noi.

2.2. Nghi1n ctru cdc d(c didm sinh ti

DAc tli€m sinh trudng cia c6c chring vi
khuAn dugc ti6n hdnh nghidn cftu tr€n m6i
truong ky khi dich th€, st dung c6c chiltcho vd
nh6n tli€n tu kh6c nhau (bao g6m cA oxy) vd c6
n6ng tto mu5i kh6c nhau. Sg sinh trucrns cria vi
khuAn tai c6c diAu kiQn nu6i c6y kh61 nhau
tluo. c tlinh gi6 th6ng qua thay d6i vA d0 duc cria
m6i- trudng so vdi eOi cnung kh6ng c6 vi
khuAn.

2.3. NghiAn c*u hinh thdi

Hinh th6i cria c5c chtng vi khuAn duo. c x6c
ttinh tl6i v6i tti bdo d pha sinh truong lfiy ti6n.
Dich tt5 bdo clugc ly t6m 10.000 vdng/ph0t trong
5 phrit, sau d6 sinh kh6i cluoc hda trong 200 pl
nu6c mu5i 0,9Yo vit dirng ldm ti6u bdn tr€n lam
kinh phri agar. Anh t6 bao dugc chgp du6i kinh
hi6n vi di5i pha, dQ phdng ttai 1000 Dn.

2.4. Tdch ADN tiing s6, nhdn gen t6S rADN vd
xdc dinh vi tr{ phdn loqi

ADN t6ng sti tu c6c chring vi khuAn dugc
t6ch chit5t theo phuong phdp cria Marmur
(1961) [0] v6i mQt sri thay d6i ee tOi uu trOa.

Gen md h6a cho 165 rARN (1500 bp) duqc
khut5ch d4i trong phdn tmg pCR st dpng cap
m6i 27F (AGA GTT TGA TCC TGG CTC
AG) vd 1492R (ccT TAC CTT GTT ACG
ACT T). Sin phAm PCR rluoc tinh s4ch vd giai
trinh tg vdi ABI Prism BigDye Terminator
cycle sequencing kit vd ilgc trinh tg tr6n m6y tg
clQng 3110 Avant Appied Biosystems. Trinh ty
gen sau c16 tlugc phdn tich so s6nh vdi trinh tp
165 rADN cta c6c loAi c6 li€n quan hiQn da
c6ng b6 tr6n Database DDBJ/EMBL/GenBank
sir dung phin mAm BLAST Search. Cdy ph6n
Io4i dugc dpng theo phuong ph6p neighbour-
joining I l], trong d6 dinh dpng cdy clugc ti6n
hdnh dya tr6n 1000 ph6p so s6nh rla chi6u [12].

2.5..Ddnh gid hoqt tinh sinh hpc ct)a cdc ching
vi khudn

Chring vi khuAn khri nihate duoc nu6i c6y
tr€n mdi trudng lry khi d4ng dlch th6 chr?a
nitrate (5 mM) ldm ch6t nh6n di€n tt vd Fe(II)
hoflc Mn (ID (10 mtr,t mdi lo4i) ldm ch6t cho
diQn tu trong binh huy6t thanh th6 tich 120 ml
ttfly kin bing nrit cao su. MAu dich nu6i c6y (5
ml) dugc thu thfp sau m5i 24 h vd x6c ctinh
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n6ng clQ c6c ngu6n cho vd nhAn cli6n tu trong
m6i trudng. N6ng tl6 nitrate tlugc x6c ctinh

bing phuong ph6p so mdu st dgng thu5c thri
axit desulfofemic [3]. N6ng dQ Fe(II) rluqc
x6c tlinh bing phucrng ph6p so mdu o bu6c
s6ng 510 nm, sri dpng thudc thri phenanthrolin

Ual. NOng clQ' Mn (II) tluqc x5c rlinh theo
phuong ph6p formaldoxime [5].

Vi khuAn kht Fe(III) duo. c nu6i c6y trong
m6i trucrng kl khi dich th6, chr?a Fe(III) d dgng
phric hqp v6i citrate (tan trong nu6c) ldm ch6t
nh{n <liQn tir (15 mM) vd Na-acetate (10 mM)
ldm ch6t cho cliQn tri. Sinh trudng cta vi khuAn
tlu-o. c nh{n bitit th6ng qua sU m6t mdu cria m6i
trudng (mdu xanh 16 c6ry dfm do Fe(Ill)-citrate
tao ra),

3. K6t qui vir thio lufn

3.1. Phdn IQp vi khuiin .

Hai ching IN2 vd INl2 duoc ph6n lip tu thi
nghi€m ldm giiu birn cl6y thriy vuc nu6c nggt
vd ch6n ru6ng ngip nuoc qua ddy MPN st
dgng mdi truong ky khf dich th€ chria Fe(II) vd
NO3- ldm ch6t cho vd nhfln tliQn tri tuong fng,
Nghi€n cr?u tla d4ng vA dac <litim di truyAn gen

165 rADN bing phucrng phSp DGGE vd
ARDRA OOi vOi nh6m vi khuAn oxy ho6 Fe(II)
khri NO3- tai hai mdi truong sinh th6i ke tr€n O
ViQt nam cho thAy chring IN2 tlai diQn cho
nh6m vi khuAn lu6n c6 mit d cd 2 mdi truong
cld nghi€n cfu, trong khi d6 chring IN12 chi tim
thAy o birn tt6y thriy v.uc nu6c nggt [16]. Dga
tr6n tinh dai diQn aOi vOi hai nh6m vi khuAn

chinh tham gia chu trinh chuyr5n ho6 s6t @i cdc

mdi truong nghi€n cftu, hai chring ndy duoc lya
chgn di5 tim hiiiu sdu vA c6c dflc tinh sinh hoc
cfrng nhu khd ndng img dqng thuc t6.

3,1. NghiAn cthu cdc dqc di€m sinh ly cia hai
ching vi khutin IN2 vd INt2

Bdng l. D{c tlii5m sinh lf cria hai chqing vi khuAn
IN2 vd IN12

+++
+++ +++
+++ +++
+++ +++
+++

Sinl truong
phu thu6c dQ

mdn cia m6i
truong
(% NaCl)

ChAt cho
tlipn tu
(kht nitrate)

TT

+++ +
+++ +++
+++ +++

Ethanol +++ +++
Benzoate +++ +

nh0n Nor-
Fe(III)di6n tu (oxy

hori lactate)

Kt5t qui nghiOn cr?u cho th6y hai chring IN2,
IN12 r6t kh6c nhau vd d6c di6m sinh lj @eng
1). Trong khi chring IN2 le vi khuAn ky khi bet
buQc thi chring INl2 ld vi khuAn ky khi tuy tidn,
c6 khA ning h6 h6p bing oxy (sinh trucrng hi6u
khi). Ngodi NO3- clugc su dsng ldm ch6t nhfn
<tiQn tu cuSi ctng, ching IN2 cdn c6 kh6 ndng
su dr,rng Fe(II! ldm ch6t nhfln cliQn tri cdn
chring IN12 khdng c6 khA ndng ndy. Ci hai
chring ct€u kh6ng sinh nuong bing kh& SOo'-.

OOi vOi c6c ngu6n rliQn tri kh6c nhau phgc
vp cho qu6 trinh khri nitrate, ngodi Fe(II) di
cfugc sri dpng d€ phAn lflp vd nudi c6y tu ban
dAu, lactate, acetate, benzoate vd ethanol tl6u
dugc oxy ho5 bdi hai chring IN2 vA INl2.
Trong trudng hqp benzoate, mQt axit hfu co
chr?a vdng thom vd thuong kh6 bi oxy ho6 hon
c6c hqp ch6t cdn l4i, chting INl2 th6 hiQn kh6
nlng oxy ho6 k6m hon hin so v6i chring IN2.

DQ mfln ld mQt trong c6c ytlu td m6i truong
quan trgng 6nh hudng di5n sinh lf cria vi sinh
v4t trong ty nhi€n, do vQy o ttdy chring t6i titin

+++ +++
-{-++
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hdnh nghiEn cr?u inh huong cia nOng d0 mu5i

trong m6i truong AOi vOi khd ndng sinh tnrdng

cria hai chirng vi khuAn quan t6m. K6t qui
nghiOn ciru cho th6y chring IN2 c6 nhu cAu v6

muOi AC sinh tudng, chtng IN12 thi lfi6ng.
Trong khi chtng IN12 c6 thr5 sinh trudng trong

m6i truong kh6ng cAn b6 sung NaCl thi chring

IN2 chi ph6t tri6n lhi NaCl c6 mf,t d nong tlQ

l% Vd l6n. Tuy nhi6n, chting IN2 lai c6 khi
ndng chlu mrr6i cao hon IN12, chring ndy vdn

ph6t tri6n t5t O n6ng itQ mudi 5%o trong khi d6

t6c d0 sinh trucrng cfia IN12 bi nnh hudng <t6ng

kr5 o c6c n6ng dQ mu5i cao hon 3%o. DiAu ndy

cfing phir hqp vdi dac cti6m phdn b6 cria hai

chirng vi khuAn trong t.u nhi6n, cu th6 ld chring

IN2 dai dipn cho nh6m vi khuAn duo. c tim th6y

d nhi6u d4ng mdi trudng kh6c nhau, bao gdm

ci nu6c nggt vi nu6c lg, hong khi tl6 chting

IN12 dai diQn cho nh6m chi tim th6y d birn ct6y

thuj'vUc nudc ngqt I16].

3.2. NghiAn cnt hinh thdi t€ bdo vd gidi trinh tg
gen 1 65 rADN cio hai clnmg vi kh*in IN2 vd INI 2

Chring IN2 g6m nhirng ti5 bao d4ng trgc

khuAn, kich thu6c lx4-5 pm, chuyiin etQng tich
cgc (hinh l); chring INl2 gdm nhirng t6 bao

hinh oval c6 kich thu6c l,5xl.5-2 pm, chuy6n

<lQng ch{m (hinh l).

Gi6i trinh t.u gin thi gen md h6a cho 165

rARN (1300 bp) cria hai chring IN2 vd IN12 vd

so s6nh vdi ng6n hdng dt liQu GenBank cho

ph6p chfng t6i xi5p chring IN2 vdo chi

Anaeromlncobacter (lodi gAn gti nh6t h l.
dehalogenans,ggYotuong et6ng) vd chting INl2
vdo chi Paracoccus (lodi gin gti nh6t ld f.
aminov orans, 98Yo tucrng d6ng).

Anaeromyxobacter ld mQt chi thuQc phAn

l6p \-Proteobacteria, tluo.c biiit d6nvdi c6c d4i

di€n sinh trucrng ky khi bit buQc bing oxy ho6

c5c hqp ch6t hiru co dC khri Fe(IIf [8]. Trong

ngdn hdng dt liQu tA gen 165 rADN cria chi

ndy hiQn m6i c6 loii A. dehalogenans vd mQt s6

c5c chring chua dugc dinh danh d6n t6n chi.

Chring IN2 dugc b6 sung vio danh s6ch chi

Anaeromyxobacter vdi t6n khoa hqc h
Anaeromyxobacter sp. IN2 vd md trinh tg gen

165 rADN trong GenBank ld FJ939131 (hinh

1C). Trong nghidn cr?u ndy, 6n dAu ti€n vi

khuAn Anaeromyxobacter md ctai di€n ld chtng
IN2 thC hiQn khn nEng sinh truong bing oxy

ho5 Fe(II), khri nitrate, tuy nhi€n hinh thric sinh

truong niy l*r6ng vuqt trQi so v6i sinh truong

ky khi khri Fe(IIf . ,
Paracoccus ld chi vi khuAn nim trong phdn

l6p a-Proteobacteria, gdm nhiAu lodi c6 khd

ndng h6 h6p bing oxy (sinh truong hi6u khi),
ddng thdi hd h6p bing khri nitrate [17]. Nhidu

dai dien cria chi Paracccus tlugc tim th6y trong

c6c ctidu kign t5i tru cho lhri nitrate, nhu cl6y

c6c thuj' v.uc [17] hay trong c6c hQ th6ng xt lj
nudc thei lopi bd nito, vf du nhu P.

denitriJicans, P. ferooxydans ll8l. Chting INl2
tlu-o. c dlnh danh k*roa hqc ld Paracoccus sp.

IN12 vi c6 mE trinh tU gen 165 IADN trong

GenBank le GU084390 (hinh 1D).
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Hinh l. Hinh th6i tii bao vd vi tri phdn loqi cria hai chring IN2 vd IN12. Htnh th6i t6 bdo tluoc
quan s6t tr6n kinh hi6n vi quang hgc, clQ ph6ng dai 1000 lAn (iton vi : 5 pm). Cdy ph6n loai ttuo. c dpg
theo phuong phdp neighbor-joining, don vi = 0,02. Knu" trong trinh t.u nucleotide. C6c si5 hiiin thi d c6C
vi tri phdn nh6nh h k6t qud phdn tich bootstrap aiSi voi 1000 phdp so s6nh (chi c6 c6c gi|rri trcn 500

tlu-o. c trlnh bdy tr€n hinh). B. subtilis ld lodi vi khuAn dugc chgn ldm outgroup.

3.3. NghiAn cthu hoqt ttnh sinh hpc vd kha ndng
*ng dltng c*a chimgvi kh*in IN12

Trong nghi€n cr?u vA da d4ng vi khuAn khri
nitrate, oxy ho6 Fe(II) d ViQt Nam, Paracoccus

sp. v6i clai diQn ld chring INl2 chi6m uu th6
trong tli6u kiQn nudc nggt [16]. Ching vi khuAn

ndy th6 hiQn kfrd nlng sinh truong trong nhid;u

ddu kiQn mdi truong kh6c nhau nhu c6 m[t hay
kfr6ng c6 m{t oxy, thich nghi vdi nhiAu lo4i
ngu6n diQn tri kh6c nhau (nhu Fe(II), c6c axit
hiru co, rugu) vi sinh tnrdng t6t trong mdi
trudng c6 <10 min dao clQng trong dAi 0-3% (dlc
tnmg cho cd m6i trudng nudc nggt vd nu6c lo).
Ddy cfing ld ly do <ti5 chring t6i titin hdnh tim

hi€u khd ndng fng dpng cria chting vi khuAn

ndy trong viQc lo4i b6 nito vd Fe(II) trong c6c
,:. ilinguon nuoc mat o nnlem.

Hopt tinh oxy h6a Fe(II) vd khu nitrate cta
chring INl2 clugc x5c tljnh d tti€u kiQn ky khf
vdi Fe(II) ld ch6t cho rtiQn tt vd nitrate ldm chSt

nh{n di€n tri cutii cirng. Ktit qui x6c dinh ndng
clQ c6c ch6t cho vd nhdn cti6n tri trong m6i
trudng bi6n O6i theo thdi gian cho th6y sg giim
n6ng dQ Fe(II) vi nitrate di6n ra song song vdi
t6c ttQ <l6ng ke (hinh 2).
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35J) nhau vd mt?c ctQ sinh trudng t4i c6c n6ng rt6

mu6i kh6c nhau trong m6i truong.

So s6nh trinh qu gAn cfti cria gen 165 rADN
v6i c6c lodi dd cdng bti tr6n GenBank cho ph6p
dinh danh hai chring vi khuAn ndy ld
Anaeromyxobacter sp. IN2 (md trinh tp tlang lcli
tr6n GenBank ld FJ939131) vd Paracoccus sp.
INl2 (m5 trinh tr; ddng ky tr€n GenBank ld
GUO84390).

V6i ho4t tinh cao trong viQc oxy ho6 Fe(II)
vd kh& nitrate, chring IN12 c6 tiAm ndng img
dgng thuc tti tong viQc xri 1!, cic ngu6n nu6c
nhiSm nito vd ion kim loai Fe(II).
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Hinh 2. Lo4i b6 Fe(II) (.) vd NO3- (r)trong m6i
truong do t6c dQng cria chring vi khudn INl2.

Bdn c4nh d6 kha ning su dsng Mn(II) ldm
ch6t cho cli€n tt dC kht nitrate cfing <tugc kiiSm

tra, tuy nhi6n chring IN12 lfi6ng thti hiQn sinh
truong 16 rQt trong cti€u ki€n nu6i c6y niy. Theo
mQt s6 nghi€n ciru ctd cdng b6, hoat tinh oxy'
ho6 Mn(II), khri nitrate bing con <ludng sinh
hgc dugc x5c dinh trong mdt s6 quAn thti vi sinh
vat 6 d6ry c6c thuj' vuc, nhtmg cho d6n nay
chua c6 chring vi sinh vf,t ndo ttuqc phan lflp
trong phong thi nghiOm vdi hoat tinh ki5 tr€n

U9,201.

4. K6t luin

Hai chring vi khuAn IN2 vd INl2 dai dipn
cho hai nh6m tham gia chu trinh chuyt5n ho6 sit
tai m6t s6 m6i truong sinh th6i kh6c nhau d
Vi€t nam, trong tl6 chring IN2 tham gia khri
Fe(IIf thinh Fe(II) bing c6c hqp chAt hfu co
vd ching INl2 tham gia oxy ho6 Fe(II) thdnh
Fe(II! bing nitrate. Vai tro sinh th6i cria hai
chring ndy duoc ktring ctinh thdng qua cdc tt{c
diiSm sinh lf cria chirng, cu thti ld khe n[ng sinh
trudng v6i cdc chAt cho vd nhin ttiQn tu kh6c
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Study bacteria of the iron cycle that dominate in different
environments in Vietnam

Nguyen Thi Tuyen', Nguyen Minh Giang2, Dinh Thuy Hang2
I Faculty of Biolog,t, College of Science, I/NU, 334 Nguyen Trai, Hanoi, I/ietnam

zlnstitute of Microbiologt andBiotechnologt, Yietnam National University Hanoi, 144 Xuan thuy, Hanoi

Two bacterial strains IN2 and IN12 were isolated from fresh water sediments and represented for
two major groups of the iron cycle in these environments, including the reduction of Fe(III) with
organic compounds and oxydation of Fe(II) with nitrate. These two strains possessed different
physiological characteristics. Strain IN2 was isolated from flooded rice paddy soil, consisted of rod-

shaped cells, grown strictly anaerobicaly with Fe(IIf or nitrate and best growth was observed at the

concentration of NaCl in the medium above 1%. Strain INl2 was isolated from sediment of a fresh

water aquifer, contained oval cells that were facultatively anaerobic, grown best at the concentration of
NaCl in the medium in the range of 0 - 3%. Strain INl2 showed a high activity of Fe(II) oxidation

with nitrate, therefore would have application potential in treatment of waters contaminated with
nitrogen and metal ion Fe(II). Sequencing of 165 rDNA and comparative alignment with database

allowed to designate these strains with the names Anaeromyxobacter sp. IN2'(sequence number

FJ939131) and Paracoccils sp. INl2 (sequence number GU084390).

Keywords'. Anaeromyxobacter, Paracoccus, Fe(III) reducing bacteria, nitrate reducing bacteria,

Fe(II) oxydation, 165 rDNA.


