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CUA CAC HAT SAT ll-I MAGNETIT (Fe3Oa)

Vi khudn tr) ch0a c6c chu6i h4t magnetit/grei-
git [3, 8, 23...] le mot doi tuong nghien c(ru quan
trong nhlm tim hidu t6c dong ciia tu trudng ddi vdi
chc cd thd song. Do c6'u trfc td bdo cua vi khudn
tuong dOi don gi6n n€n cho tdi nay chfng ld vi
sinh vit duoc nghiOn cuu k! nhAt trong s6 c6c sinh
vAt chira c6c h4t s6t tir nhu c6 [ l3], ong I l0l, chim
t I I I vA con ngudi 11 ,'7 l. Cic tinh thd sit tu (Fe.Oo
hoic FerS+) trong vi khudn tu c6 hinh dang, kich
thudc vi c6ch s6p xep rdt dic trung trong m6i loai
vi khudin t5,8,23...1. Tinh chdt dic trung ciia c6c
hat sit tri cho ph6p chirng ta tldt van dd vd vai trd
ciia gen ddi voi qu6 trinh tting hgp c6c h4t d6 trong
td bio. Bing vi6c nghiOn cfru vi tctrudn tu chria c6c
loai hat kh6c nhau chirng ta c6 thd tim hidu su kidrn
so6t ciia gen dOi vdi hinh dang ciing nhu c6ch sip
xOp ciia chc hat sit tu. Trong khi vi khudn ti t6n
t4i b r{t nhidu noi, trong nhidu mOi trudng kh6c
nhau thi chc thi nghiOm nuOi cdy lai g4p rdt nhidu
kh6 khan I chi c6 khoing 4-5 lo4i duoc nuOi cdy
thAnh c0ng. Vi vAy viOc sfi dgng phuong ph6p
phan ffch gen trong sinh hoc dd phan loai vi khudn
tr] chua cho kdt qui mong mudn. Mat khdc sd
lugng c6c loai vi khuan trt duo. c ph6t hiOn ngiy
cdng t[ng, viec so s6nh c6c vi khu6in tim thdy o c6c
diem khAc nhau cing kh6 thuc hi0n do chua c6
mOt h0 thong tting k€i vd phAn loai dAy dri. Bdi b6o
ndy tAp hqp c6c ket qui nghiOn ciru vi khudn tu
duo. c c6c nhi nghiOn cfiu tim thay o chAu My 12-6,
l3f , chau Au ll3,l8, 201, chau Altl,Z+l cDng v6i
c6c ket qui nghiOn cuu gCn dry cria chring tdi 6
ViOt Nam vi CTILB Dric nhim phtur loai cac vi
khuiin nr fteo hinh dang cac har magnetit vi hinh
d4ng c6e E bno.

r. vr rRi Pril.tore nrat dvuAu
vA rrfr sr

Trong c6c cong trinh nghifu du ffi Ay lL
3, 13, 181... mgr l@ btur lGls cm ihp l4 vio bd
kinh v6i 15-20cm nudc phia t€n. Nuc ao tS hoac
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nudc cdt duoc cho th€m vdo bd kinh trong qud
trinh gifr m6u 6 phdng thi nghiOm. Trong thi
nghiem ciia ch(rng t0i, c6c m5u duoc ldy b6ng
phuong phap tuong tu tr) cic ao hd & Viet Nam
nhu Hd Tay (Hn Noi, nu6c nggt), ddm Cdu Hai
(Hud, nrr6c bidn), c6c ao hd 6 Bac Li6u - Cd Mau
(nu6c ngot'vdnu6c lo) vd tai CHLB Dric (Chiemsee,
Ammersee, cic ao trong khu thi nghiOm Niederlip-
pach gdn Munich - nudc ngot). MAt d0 vi khudn
trong c6c mdu thudng khoing 105 -106 tdbeo/ml.
MOt giot m5u br)n duo. c dat lOn lam kinh cing giot

. nu6c cdt vi sau d6 mAu duo. c quan set dudi kinh
hidn viphan pha [7]. Trong trudng tu nhien (truong
dia tit) hoic tr) truong nhAn tao c6 huong H duo. c
tao ra trong m6t dung cU ggi ld "Bacteriodrom"

1221, chc vi khudn tri sE di chuydn theo hu6ng cria
trudng ra ddn ria crla giot mAu. Tai d6 c6c vi khudn
ti duo. c b6t ra bing micropiper vd chuydn l€n ludi
d6ng hoac niken c6 phii formvar vd carbon. Sau

khi dd kho trong kh0ng khi chc mAu duo. c quan s6t
du6i kinh hidn vi dien tti qu6t (SEM) hoac kinh hidn
vi diOn trl truydn qua (TEM) c6 hi6u diOn thd cu. c
dai 100 kV Zeiss EM I 0 hoac Philip CM l0 co b€ dit
miu c6 thd nghi€ng + 45' t?i Vi0n V[t lj', Dai hoc
B6ch khoa Munich-Weihenstephan. Dd tranh lam
h6ng m5u, t{t ci cAc mAu ddu kh0ng duoc nhuom
hay chiu bat ki xii li ho6 hoc nio kh6c. Grong dO

ciia chum diOn tri duoc gi8 g mrlc dg ftap nh{t c6
thd dudc dd tr6nh ting nhigt dQ mAu qu6 cao dan
deh bi chay. Thinh phAn hoe hSc 

"irn 
miu duo. c

xicdinhbingphan 6ch phd nhieu x4 diOn t'i SAED
hoec phan d"h phd fttuh phCn EDX tren SEM.

Trmg clc thi nghiem v6i cic mAu n6i tren,
drung l0i kil*n nghien thdy sr; c6 mdt cria hdu hOi

cec bai vi khudn ui duo.c cdc tAc gii kh6c thong
bio ; ngoii ra cdn ph6t hiOn th€m mOt sd lodi m6i.
Dd tilf,r so s6.nh, trong bdi niy chi sri dung c6c hinh
inh ao chfng toi thu duoc vd c6 trich din c6c
ngu(h tdi liOu v€ c6c lodi tudng tu. MOt vii lodi
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kh6c tuy chring tOi khOng c6 inh chgp nhtmg c6c

thOng tin dd dugc thOng b6o ddy ttii trong cic tdi

lieu kh1c thi v6n duo. c trich dAn.

u. tGr QUA PHAN LoAI vl rcruA ru
THEO UiNH O4ttC CAC HAT Ser ru

C6c iinh chup TEM cho thdy cdc chu6i hat

trong vi khudn ti r{t
nhidu giiia clc td thd

nim song song, c au.

Nguy0n nhan ciia hiOn tuong niy li do khi chup

iinh tr€n TEM, cdu tric 3 chidu ciia mAu dd duoc

chidu lOn mat phing quan s6t 2 chidu vA chfing ta

kh0ng c6 dugc hinh rinh 3 chidu cia ca'u trirc b€n

trong vi khuan tl2l. Do vay, hinh d+ng, c6ch s6p

xdp thuc su ciia c6c h4t s6t tit trong chu6i vd cria

c6c chu6i trong td bio chi c6 thd thu dugc khi so

s6nh c6c inh chUp crja rdt nhidu vi khu1n cing lopi

6 cic g6c nghiehg khic nhau hay rinh chrlp clt lop

cec td beo trcn TEM, kct hqp cing c6c th6ng tin tit
iinh chup t€ bio trOn SEM vd rinh TEM phan gi6i

cao (HRTEM).

Theo hinh d6ng c6c hat sit tt, c6c vi khudn tu

thudng c6 hai lo4i chinh chrla c6c hat hinh viOn dan

vA hinh hQp GQp chfr nhAt holc hOp lAp phuong).

Hinh L Hinh dang ciia c6c h4t magnetit
trong vi khuAn tu

a. h4t hinh vi0n d4n, b. hat hinh mfli gi6o, c. h4t

hinh hop chfr nhAt, d. hat tinh thd k6p (m[i t€n),

e. hat b6t dien

100

Ngodi ra c6 mQt sd vi khudn ch(ra'c6c h4t hinh mfii
gi6o, hinh luc lang hoic cdc h4t kh0ng c6 hinh

d4ng 16 rdng (hinh'I).

a. Cic vi khudn ti chta cic hct hinh vi€n dan

vi cic hat hinh mfii gitlo

Br)ng t ld d5c tlidm chinh cria c6c vi khudn tri

chrla c6c hat magnetit hinh vi6n dan vd hinh mfli
gi6o. CLc
khortng 35

MOt ddu h

mar tinh thd {l1l} (hinh la). C6c hat hinh mfri

gi6o c6 kich thu6c khoring 40 x 150 nm (hinh lb).

l. NMB-I (hinh 2a) gdn giong hinh elip, kich

thu6c te beo khoring (l .4-2) x (2.5-4.2) pm' NMB- 1

chfa tdi vii tram h4t xdp trong mot c6'u trfc c6

dang drii, nim doc theo chidu ddi ciia td bdo vi co

chidu ngang blng khoring 50 7o chidu rong td bio.
Ch(rng c6 nhidu roi cuon thinh b6 o mot phia. C6c

hathinh vi6n d4n ld chii ydu, mOt so it c6 hinh d6ng

bdt dinh. Vd hinh dang bon ngodi vd c6ch sip xop

citch4t ben trong td bdo ch0ng tudng tU nhu BS-l

. [24] nhung kich thudc tdbio nh6 hon rdt nhidu'

2. NMO-I (hinh 2b) gdn nhu dang trring, kich

thu6c khodng (2-3)x(2,4-4) pm; chrla 100-400 h4t

100nm
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Bdng 1. Vi khudn tUchua c6c hgt magnetit (FerOj hinh vi6n d?n vi miii giSo

Te bdo Hat Fe3Oa
PhAn loai

Hinh d4ng

NMB-I Hinh elip

Chu6i hat

Dii doc

Tdng sd Hinh Kch thudc
hat dang (nm)

Tdi heu

2OO-450 B, I 3x175 VHN(2,s-4,2)

BS-I Hinh que

NMO-I Hinh trrlng

M. bavari-
cum Hinh que

NMV-I Hinh que

x0p thinh 2-7 chu6i dang bOn thDng doc theo chi€u
dii t€ bdo, mat cdt ngang m6i chu6i khoring 2-4hat.
NMO-l chuydn dOng vdi vAn tdc 40-100 pm/giAy.

3 . Magnetotacticum bavaricum (hinh 2c), dang
que, kich thudc khoring (1,5-2)x(4-10) pm, chrla
300-1000 h4t xep thanh 3-5 chu6i dang bOn thung
doc theo chidu dii td bdo. Mit c6t ngang cria c6c
chu6i khodng 3-4 hat. C6c vi khuAn ndy chuyen
d6ng trong nu6c v6i vfln toc khodng 35pm/giey.
Trong t€ bdo c6 thd chfa c6c hat luu hulnh.

4. NMV- I (hinh 2d) hinh que, c6 2-3 chu6i don
holc k6p gdm khodng 80-300 h4t, m4t cit ngang
ciia chu6i tri I den 2 hat, don giin hon nhidu so voi
chu6i dang bOn thung cia M. bavaricum.

5. NMV-2 (hinh 2e) hinh que, hoi cohg, co roi
o cri hai ddu, kich thu6c t€ bio khodng (034.8) x
(3-6,5) pm. NMV-2 chfa 3G50 het xep ftanh I
chu6i dang ben thtng vd mil cir ngang khoing 3-

on-ot'ri 
Daii doc vdi nghin B, I

(2-3) x 2- 7 chu6i bgn 
tOO_ +00(2,5x4)- th_tmg

(1,5-2) x 3-5 chu6i ben 150-1000 B 35x170 121,22,24,
(_8:1_0-) fh_rrne ':^::" 

-2-sl: 
vH-N

li_?'.I 2chu6idon- 80-300 B 35x140 vHN, t18r

l24l

30x220 VHN, [4,24]

(:"9J) k6p _ :::: __ 
D JJ rtu v'rll\' rror

NMV-2 Hinh que
(0,3-0,8) x I chu6i b€n 

30_50 35x160 VHN, [2](!'9:-1,-l) thune

NMV-2a Hinh que 0,6x3,1 I chuoibpn 
50-100 35x141 VHN'f"|"_ro n]nn que u:oxr,1 

thung
NM_V:_3 _H!nh qge- 0,_3x1,78 I chu6i don 10-15 42xrl0 VHN,l4l

NMS- I 1x4,5 I chuoi ben 50 B
Inung

NMV-4 ((,7-l) x (2,5-5) I chu6i don IO-ZO A
VAff*--H-inhgrl-g. -4--- - 'B,R-

BS-2 Cdu ( l '8-2'8) " 
Drii dgc ho4c

'tiZlil cdc chu6i toi Vii trdm B,l

35x I 04

35x175
30x300

vHN, t2, l8l

vHN, t25l
Izsl

l24l

GhichO (bang I vd2): C - hinh h6p w6ng, R - hinh hdp chtnhAt, B - hinh vi6n den, H - hinh luc ldng,
I - hinh khdng xdc dinh, VHN - cOng trinh ndy

4 hat. Trong t0 bdo c6 thd c6 cdc hat luu hulnh. C6
nhi€u vi khudn dang que NMV-2a c6 cau truc vd
kich thudc tudng tu NMV-2 nhmg sCf luong h4t
magnetit c6 thd len tdi 100 hoec hdn (hintr Zg.

, hai ddu

1,5) lm,
don doc

theo chidu dii t0 bio.

7. NMS I (hinh 2h) dang xoin, kich thu6c
(0,4x3) Fm, chrla khodng 50 har xep thdnh I chu6i
deng bgn ttrung dgc theo te bao, co mOt roi don 6
m6t dCu.

8. VA-I, hinh que [25], kich thu6c (1x4) pm
chfra h4t diii tdi 300 nm. Cho tdi nay
khuin ui co cac h4t sdt tu ddi nhdt d
fj n aaftong ciia c6c hat ndy ld l0/
cfra m6i hat khoiii! 1,3x10-13 ep, h,rc kh6ng tri cria
hat khoing gdn 300 mT.

l0r



a) NMB-I

C) M. bavaricum

e) NMV-2

g) NMV-3

d) NMV-I lgm

0.5pm

f) Ntr,tv-za

i) Ntvrv-+

Hinh 2. C6c vi khudn tt
chrla c6c h4t hinh vi€n dan vi mf,i gi6o

h)

r02

NMS-I



9. NMV-4 (hinh 2i) d+ng que, klch thu6c (0,7- I )
x (2,5-5) pm chta 15-20 h4t hinh miii gi6o xdp
thdnh mot chuSi don doc theo chidu dai tdbeo.

10. B$2 l24l c6 hinh cdu kich thu6c (1,8-2,8)

t-Q,2-3,4) Fm chrla vdi fiam h4t xdp thdnh mOt drii

theochidudii &gifrate bdo,doi khithanh c6c chu6i
toi tia nhu nan quat.

Phen lctn c6c vi khudn trong bing 1 dd duoc
thOng b6o tim thi'y & nhidu ndi tru 2 loai NMB-I,
NMV-2a m6i duo.c thong b6o lAn tlAu.

b. Cic vi khudn chta cdc hafslt ti hinh hOp

C6c vi khuan tu chta cic h4t s6t tn hinh hQp

(cht nh4t hoic lAp phuong) duo. c trinh bdy trong
bdng 2. C6c h4t lo4i niy thudng c6 kich thudc thay

dcii trong khoing 35x130 nm vi c6 c6c g6c bi cit
hdt, doi khi phAn 6 gifa bi thu hep lai (hinh lc,
ld). C6c hat hinh hOp thuong s6p xdp trong c6c

chu6i don hoic k6p, c6 c{u truc don gida.

1. NMC-I (hinh 3a) hinh cAu, kich thudc dOi

l(rc t6i (1,3-1,5) pm . M6i tdbno chira khoing 8-16

h4t, xOp thinh I chu6i don.

2. NMC-2 (hinh 3b) hinh cdu c6'kich thudc
khoing (l-3,3) pm. Ch6ng chrla t6i 8-45 h4t, xdp
thinh 2 chu6i don, th6ng hdng, dOi xirng qua tlm.

3. NMC-3 (hinh 3c) hinh cdu, duong kinh
khodng (l-l,q) pm, chria 18-36 hat xdp thanh 2
chu6i k6p, th6ng hang vd ddi xtng. C6 2b6 roi 6
mot phia ctia td bdo, gin vio phia dAu cira 2 chu6i
k6p. Hai nh6nh trong chu6i k6p cfia c6c khudn cdu

l€ch nhau khoring nrla do dii ciia hat.

4. NMC-4 (hinh 3d) hinh cdu, duong kinh (1,0-

1,9) pm ; chrla 5-70 h4t xdp thdnh nh6m h6n d6n,
thdnh chu6i rdt dni cuon thdnh vdng hoac kh0ng.
Blakemore (1982) cdn m6 td mOt loai vi khufi
hinh cAu kich thudc -2,21tm c6 2 nh6m hat & hai
ddu doi di€n cria td bdo ; phia bOn ngodi ciia mOt
ddu c6 mQt roi (tam goi ld BC- I ).

C6c vi khudn NMC-2, NMC-3, NMC-4 thuong
c6 1-2khdi tron sim miu chfia phospho vi kali [4],
d6 bi ch6y hosc bidn d4ng dudi nhiOt d0 cao

Bdng 2. Vi khudn tir ch(a c6c hgt magnetit (Feroo) hinh hQp vd lgc lSng

Td bho Hat Fe.Oo

Phan loai , Kich thu6c
nlnn o?ng (frm)

Chu6i hat T6ng sd tfinh
hat dans

Kich thudc Tii li€u
(nm)

NMC-I IDnh cdu 1,3-1,5 I chu6i don 8-16 C,R (90-l I l) VHN,
x(120x160) [18,25]

NMC-2 lilnh cdu 1,0-3,3 2 chu6i don 8-45 C , R (70-133)x(100-170) V}L\, [4,13]
NMC-3 lfinh cdu 1,0-1,8 2 chu6i k6p 18-36 C, R 67-84) x(83xl0o) VIDi, [4]

NMC-4 FDnh cdu 1,0-1,9 ' 5-7O C, R (39-33) x (7G105) VIf\-, t4,251
.---_-."-

BC-l rlinh cdu 2.2 2 "tT ^'
dd.," 

- c,R t4l

NMV-5 rnnh que ,',fi;?i '
Xoin

c, R G+s6)x(6zxl4o) H,O'tn'I chu6i don 545

M. magneto-
tuctt('um khudn lx4 I chu6i don 2G50 c,R 5(}x130 t3.4l

NCll rrnhque tti?,3:31"
zt-6 chu6i

dcn 170-{m C, R
h€6c kcp

(3H)) x (5O{0t vtDi, tsl

\c$2 Hinh qrrc ti#i Vai chrdi
dm 3UH{n C. R

EkED
3(}xY) VHN

vA-2 Irnrrp 15 2Eh qL3(n CT l2oxl80 I25l
\lf,V-,6 rfinhqa oZlxt.t lchiiidm 12-15 c,H,I 6t vHN, u8l

w-l rnnh quc (0244), I .toiiido(b hi) (l-:I- c,R l2l
ft<tl-r )vA-3 Hinh grc

lo

C,B, R,I
53x35
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a) NMC-l

d) NMC.4

C) NMV-5

b) NN1C-2

104

Hinh 3 . C6c vi khuAn tu chfia c6c hat hinh h6p vd luc lang



trong TEM. C6c vi khudn niy chuydn dOng rdt
nhanh nhd c6c roi tQp hSp thanh 2 nh6m 6 mOt
ddu, van toc c6 thd tdi tren 100 pm/giey. C6c vi
khudn hinh cdu ndy rdt phti bidn, thuirng chiem
fieir 50Eo sef luong c6c vi khufi tt rong ru nhiOn. .

5. NMV-5 (hinh 3e) hinh que c6 kich thudc
(0,6-1,2) x (l-4,5) pm. NMV-5 chr?a t6i 3O hat xdp
thdnh mOt chu6i doc theo td bdo. Ngodi ra cic vi
khuAn niy cdn ch(ra mOt s0 khdi tron x6m mdu
chrla luu huynh hoic phospho, dE bi ch6y duoi
nhiOt d0 cao trong TEM. Bazylinski et al (1990)
tim thdy mOt loai vi khuan hinh que c6 c6'u tnic
tuong tu nhu NMV-5 nhung lai li loii ky khi vd
tam goi le MV-l

6. Magnetospiillum nugnetotacticum (hinh 3f)
kich ttruoc 0,4 x 2,1 pm, ch(ra khoing 15-20 hat
xep thinh mot chu6i don doc theo tdbio.

7. NC$l (hinh 3g) hinh que, kich thuoc (25-
3,6) x (6,5-9) pm chira khoing 17G.400 h4t xdp
thinh 4-6 chu6i don hodc k6p doc theo chidu ddi td
bio. C6c vi khudn ndy chuydn d0ng ch0m nhd mot
roi o mOt ddu, vAn tdc khoing lO pm/giAy. Trong
t€ beo c6 thd chria nhidu kh6i trdn chrla hni hulnh
thudng c6 mdu vdng du6i kinh hidn vi phin pha.

8. NCS-2 (hinh 3h) Id mOt vi sinh.vflt gdm tt 2
dOn 6 khoang hinh ovan nOi li€n tao thinh mOt dng
ddi, kich thu6c kholing (3,5-4) x (10-20) pm. Du6i
kinh hidn vi phin pha mot sO NC$2 th6/y c6 chfia
I khoang r6ng. TrOn rinh TEM c6 thd thdy ctrfrng c6
2 lop mdng riOng bi0t, trong d6 lop phia nlodi bao
boc todn b0 co thd cdn lop phia rrong g6n lidn vdi
timg khoang nh6. C6c tdbdo ndy chrla vdi trim hat
xOp thanh cdc chu6i doc theo t0 bio, xuyOn qua tdt
ci c6c khoang. CAc chu6i niy c6 mdr cit ngang tr)
l-2h4t. Theo chring tOi NC92ld vi sinh vAt rir da
bdo, khdc hin c6c vi sinh v0t tu don bdo vi circ tAp
hqrp c6c vi sinh vAt tu don bdo (many-celled proka-

ryot€) tim tha'y truoc ll9l. NCS2 chuydn dQng ra't

ch4m, vAn t0c khoing 4-6 lmlgi?ry. Do vich te
bio dAy, kinh TEM lm kV ktong dfr manh dd
quan sat n€n dr(ng toi pbii phi v5rtr rCbio vi crir
tnic thuc b€n tong c6 ftd de khfirg con nguyen ygr_

9.VA-2 - hinh que t251, dii 6i 15 pr, chfta r6i
300 hat hinh hOp, kich truuc l20xl80 mn xq)
thdnh 2 chu6i hoac hcrn.

Ngodi vi khuan tu chfra cac hat hinh vien dan,
hhh hop cdn c6 c6c vi khudn ch(ra c6c h4t lurc lang

(hinh le) nhu NMV-6, kich thu6c 0,3x1,8 pmchrla
khoang 10-15 h4t xdp thanh mot'chu6i don (hinh
3i) hay cic vi khudn fi hinh que (tam goi VA-3)
chfia ddng thdi tdt cL chc lo4i h4t c6 hinh dang
kh6c nhau nhu hat hinh viOn dqn, hinh hOp lin hat
khOng c6 hinh dang nhdt dinh [25].

. Trong c6c vi khudn ktl tren, hai loai NCS-1 vi
NCS-2 c6 kich thu6c l6n hon nhi€u so v6i c6c vr
khudn tn khdc. Hai loai ndy mic di chria mOt luong
hat magnetit rdt lon nhrrng c6 16 moment tt cria
c6c chu6i hat kh0ng dti l6n dd thuc hi€n chfc nang
dinh huong tt cho vi khudn, bidu hien boi su phin
(rng ra't k6m trong tir hudng xoay chidu c6 cudng
d0 cao JA|T-lO ldn so vdi tu trrrdng Trli Ddt.

Nhin chung yit c8, c6c hat sit tt ddu c6 kich
thuoc nam trong khoing don domain ciia magnetit
(35x150 nm). Cic h4t hinh vien dan, mfri gi6o vA
phdn lcrn cac h4t hi,nh hQp ddu ld don tinh thd. MOt
sd rdt ir (< O,\tvo) cic hat hinh hop c6 thd le tinh
thd k6p v6i ranh gi6i mdt giiia hai rinh rhd te mer
ll11) (hinh. ld) tl5l. C6c rinh chup c6 d0 phAn
gi6i cao trong kinh hidn vi di€n tu truydn qua
(HRTEM) [16] cho thdy c6c hat magnetit hinh
vien d4n vi hinh hQp sip xdp trong chu6i c6 truc
ddi song song v6i huong tmc rinh thd tllll. Gie
dinh vd qu6 trinh clrgn loc tu nhi6n [10,251 ddn
den hQ qu:i li c6c vi khudn dr sE c6 c6c har sip xdp
sao cho t0 bdo dinh hudng theo tri truong rcit nhdt.
Nhu vay c6 thd cho ring moment tir ciia todn bo
c6c hat song song vdi truc ddi (nghia li song song
v6i truc [ 1 I ]) ve d4t gi6 tri cuc dai tren nror ddn
vi thd tich. Kdt qui li rr€n rinh TEM chring ta c6
thd x6c dinh phuong ch(r khOng phrii chidu (tlinh
huctng bdc hay dinh huong nam) cfra moment O
trong c6c hat. H. Vali vi ddng nghiep thong bdo
ring cic hat magnetit hinh miii glio sap xdp trong
chu6i c6 tru.c dii cfra har song song vd hu6ng truc
ll00l c6a rinh ftd den d€h hg que h moment ru
uhg cia tA{ ci c6c hat rnong chu6i knong dat gi6 rri
cr.rc dei 1251. Dieu nny buQc chung ta phii xern x6t
lai giidinh v€ + hlc cria qui trinh chgn lgc ru nhiOn
tldi v6i Ltri nang tlinh hucrg nr Fong vi khufi.

SU githg nhau vd hinh dang, kich thu6c vd su
sap x0p crla cic h4t magnetit trong tirng loai vi
fhufi dro ftfy qui trinh tting hqp c6c hat chiu su
ti0tn smt bdi mOt sti gen xdc dinh. Tuy v&y mrlc
do ki€m soit ndy d c6c loai vi khufi kh6c nhau ld
khong chet chE nhu nhau. C6c hat hinh viOn dan c6
hinh d5ng kh6ng hoin toan d6ng nh6/t, c6 sq thay
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diii kich thudc rat lon gita c6c hat kd nh:tti. Chiinc

sdp xdp khOng theo trAt tu kich thu6c lcrn hay be

trgng chu6i, c6 thc c6 ddu du0i nguoc nhau i')
khoring c6ch gifra c6c hat khong ddu. Cdu iao

chu6i ciia c6c hat loai ndy clng kh0ng d6ng nhdt,

c6 su kh6c nhau rdt nhidu gifa c6c chu6i don,

chu6i don-k6p vd chu6i dang bOn thung. Trong khi
d6 c6c hat hinh hOp s6p xdp trong chu6i v6i trat tu

dn dinh, c6c hat lon & gita, cAc hat b6 6 2 ddu,

khoiing cdch gifia c6c hat tuong doi dBu, thuong
kho6ng 8-lO nm. Vi khudn tu chfa c6c hat hinh
mfli gilo tuong d6i hidm gap, hinh dang c6c hat c6

su ddng nh{t cao nhung khoAng chch gifta cAc hat

lai khOng ddu, chtng thuong xdp thinh tung nh6m

vii hat. So s6nh cAc dic diem hinh dang, kich
thudc vd su s6p xOp cic hat ddu cho thAy duong
nhu o cAc vi khudn chria c6c hat hinh vi0n dan co

che kidm so6t c6c qu6 trinh ph6t tridn vi s6p xep

tinh th€ khOng duo.c ph6t triOn nhu cAc vi khuAn

chfta cic h4t hinh hOp hay hinh mfii giio. MOt s0

k0t quri phAn tich gen dua trOn viOc phAn tich
ribosome ( l65 rRNA) I1 ,2ll cho thd-v c6 khrl ndng

c6c vi khudn chla cic hat hinh viOn dan c6 ngu6n
goc s6m hon nhidu so voi cec vi khuAn iu chita
magnetit kh6c, gdn vdi protobacteria t,d thAm chi
c6 thd thuoc loii kh6c. C6c vi khuan chua cic hat

hinh hop vd hinh mfri gi6o c6 thd c6 c6c co ch0 dl
duo. c qu6 trinh tidn hoi ldm cho ph6t ;:idn hon tron-s

viOc kidm so6t su tOng h6p r a sip x€p c6c hat nhung

doi khi c6 the thay c6c co chd ki€m soit nd', r'in
c6 c6c khidm khuyei bi€u hi6n 6 riec hinh thanh

c6c tinh thd k6p cria c6c hat hinh h6p hay c6ch bO

tri c6c hat khong lien tuc trong chu6i hat mfii gilo.

rf,r luAN

Chring toi di tdng hop lai vd m0 tei tren 20 loai
vi khudn - vi srrh vat tu chi:Ia c6c hat magnetit
trong d6 co 3 loai (NMV- l, NMV-2a, NCS-2) duo. c

thOng b6o ldn dAu. CAn luu !'rang viQc xOp c6c vi
khudn ti vdo biing I hay bring 2 chua c6 nghia lA

mot su phAn chia vd lodi theo kh6i niOm di truy€n
trong sinh hoc mi nhu dd neu 6 trcn, chi ld su phan

loai theo hinh dang, c6ch sip xOp vA dOi lfc theo
so luong c6c hat sit tri.

Cich s6p xdp citc hat theo truc [ 1 I I di lnm
tang gi6 tri moment tu cria chu6i hat ddn cuc dai,
nAng cao khi nang dinh huong trong tri trudng Tr6i
D{t cua vi khudn. Tuy vAy, m6t sd trudng hqp c6

cdc hat sip xcp theo truc [00], c6c hat xcp thinh
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cunr (Nlr'1C-4) hay c6c chu6i khOng hudng theo

chidu chuyen dOng cria tc bno (BS-2) cho thdy khd

nAng cic chu6i h4t sit tir cdn c6 cic chirc ning
kh6c b€n canh ch0c nAng dinh hu6ng tu. Su phAn

loai theo hinh dang c6c hat sdt tu magnetit con

ch(rng t6 hinh thai ben ngoii ciia vi khudn tri
khOng li€n quan ddn dac didm cua c6c hat sit tu
bOn trong te bdo. Clc ddc trung cria hat s6t tri nhu
kich thudc, hinh d6ng, c6ch's6p xdp trong chu6i,

thdnh phdn ho6 hoc c6 16 duoc kidm so6t boi nhidu

gen i! cdc mirc dO kh6Lc nhau, cho thSiy khd' nang

teing ho,p c6c hat s6t tu co ngudn goc tieh hoA da

dang, c6 thd tdn tai nhidu nh6nh'khic nhau. Cdn c6

th€m c6c phAn tich gen d€ lim 16 phAn loqri cua c6c

vi khudn tri vi tao didu kiOn nghiOn ciru khii nAng

tting hgp c6c kho6ng s6t tu cua sinh vAt.

COng trinh do d€ 6n 02-13196 thuOc "Gottlieb

Daimler und Karl Benz Stifftung' tii tro. C6c tic
gi6 xin cim on Ts S. Spring (Vicn Vi sinh vAt, Dai
hoc B6ch khoa Munich), Ts Bartscherer, bd Knapp
(Vi0n Vat lj', Dai hoc B6ch khoa Munich), Ts

Hanzlik (Vi€n VAt lj' Dia cdu Munich), GsTs

Nguy6n Thi Kim Thoa, Ts Hi Duy€n ChAu, Ts I-€
Huy Minh (Vicn Vat l!' Dia cdu HA Noi), Pgs Ts

Nguy0n Dinh Quyc'n, Gvc V[ Thi Minh Dric
(Khoa Sinh hoc, Dai hoc Khoa hoc Tu nhiOn) vd sLr

gi6p dd vd thAo luAn trong qu6 trinh nghi€n criu.
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SUMMARY
Classification magnetic bacteria containing Fe.Oo

by magnetosome morphotogy ' ' -,

More than 20 maonetotactic strains are classified
11_:O . 

on the moiphotogicat characteristics ofmagnetosomes, in which 3 strains lr.frvrv_i,-infV-
?.?.19.-rl are reported nrst tml,' oil ;l';",(N CS-2) ca n be mutticeilutar ma gneUc orS;nilr. Our'results once again show
no relation to magnetoso
ment. Anangementof ma
nngnetotaxis is not a rnai
somes chairs. The ctrara
and their sbr.rcture shouH
at difierent leveb.
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