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Tap chi CAC KHOA HOC VE TRAI DAT

6-2000

PHAN LOAI VI KHUAN TU THEO DAC PIEM
CUA CAC HAT SAT TU MAGNETIT (Fe;04)

Vi khuén tir chira cic chudi hat magnetit/grei-
git [3, 8, 23...] 1a mot d6i tugng nghién clru quan
trong nhim tim hiéu tic dong cta tir trudng d6i vai
cac co thé séng. Do cfu tric t€ bio cta vi khudn
trong d6i don gidn nén cho téi nay ching 1 vi
sinh vat dugc nghién ciru k¥ nhat trong s6 cic sinh
vat chira cic hat sat tir nhu ca [13], ong [10], chim
[11] va con ngudi [1, 7]. Cic tinh thé sit tir (Fe;0,4
hoac Fe;S,) trong vi khudn tir ¢6 hinh dang, kich
thuée va cich sip xép rdt dic trung trong mdi loai
vi khudn [5, 8, 23...]. Tinh ch4t dic trung cla cic
hat sit tr cho phép chiing ta dat van dé vé vai tro
clia gen d6i vai qua trinh t8ng hop cac hat d6 trong
t€ bao. Bing viéc nghién citu vi khudn tir chita cic
loai hat khac nhau chiing ta c6 th€ tim hi€u su ki€m
soat clia gen d6i voi hinh dang ciing nhu cach sap
xép cla cic hat sit tr. Trong khi vi khudn tir t5n
tai & rdt nhiéu ndi, trong nhiéu moi trudng khic
nhau thi cac thi nghiém nu6i cdy lai gip rat nhiéu
kho khan ; chi c6 khodng 4-5 loai dugc nuéi cay
thanh cong. Vi vay viéc st dung phuong phap
phan tich gen trong sinh hoc d€ phan loai vi khuan
tir chua cho két qua mong muén. Mit khac s6
lugng cac loai vi khudn tir duge phat hién ngay
cang tang, viéc so sanh cic vi khudn tim thay & cac
di€m khac nhau cing kho thuc hién do chua cb
mot he théng téng ket va phan loai ddy di. Bai bao
ndy tap hop cic két qua nghien ciru vi khusn tir
dugc cac nha nghién ciru tim thdy ¢ chau My [2-6,
13], chau Au [13,18, 20|, chau A [17, 24] cing véi
cac két qua nghién ciru gin day cla ching i &
Viét Nam va CHLB Dirc nhim phan loai cic vi
khuén tr theo hinh dang cic hat magnetit va hinh
dang cac (& bao.

L. VI TRI, PHUONG PHAP LAY MAU
VA THIET BI
Trong cac cong trinh nghién ciu trudc day [2,
3, 13, 18]... mot 16p bim 10-15 cm dwoc 14y vao bé
kinh v&i 15-20 cm nudc phia trén. Nudc ao hé hoic

VU HONG NAM, N. PETERSEN

nudc cit dugc cho thém vao bé kinh trong qua
trinh git miu & phong thi nghiém. Trong thi
nghiém cla ching t6i, cic miu dugc 14y bing
phuong phap tuong tu tir cic ao hd ¢ Viét Nam
nhu H6 Tay (Ha Noi, nudc ngot), ddm Ciu Hai
(Hué, nudc bién), cac ao hé & Bac Lieu - Ci Mau
(nude ngotvanudc 19) va tai CHLB Dic (Chiemsee,
Ammersee, cac ao trong khu thi nghiem Niederlip-
pach gin Munich - nudc ngot). Mat do vi khuén
trong cac miu thuong khoang 10° -10° t& bao/ml.
Mot giot miu bun duge dat Ien lam kinh cing giot

nu@c cdt va sau d6 miu dugc quan sat dudi kinh

hién vi phéan pha [17]. Trong trudng tu nhién (trudng
dia tir) hodc tr trudng nhan tao cd hudng H duge
tao ra trong mot dung cu goi 1d "Bacteriodrom”
[22], cac vi khudn tir s& di chuyén theo huéng clia
trudng ra dén ria clia giot miu. Tai d6 cac vi khudn
tir duge bét ra bang micropipet va chuyén len luéi
déng hodc niken c6 phi formvar va carbon. Sau
khi dé kho trong khong khi cAc miu dugc quan sat
duéikinh hién vidien tir quét (SEM) hoac kinh hién
vi dign tr truyén qua (TEM) c6 hiéu dién the cuc
dai 100kV Zeiss EM 10hoac Philip CM10.c6 be dat
mdu c6 thé nghiéng + 45° tai Vien Vat 1§, Dai hoc
Bach khoa Munich-Weihenstephan. D€ tranh 1am
hong méiu, t4t ca cic miu déu khong duge nhudm
hay chiu bt ky xir Iy hoa hoc nao khac. Cuéng do
cua chum dién tir duge gilr ¢ mic do thap nhat co
thé dugc d€ tranh ting nhiét 0 miu qua cao din
den bi chay. Thanh phdn hoa hoc ciia miu duoc
xic dinh bing phan tich phd nhiéu xa dien tir SAED
hoac phan tich ph6 thanh phan EDX trén SEM.

Trong cac thi nghiém v&i cac miu ndi trén,
chiing 10i ki€ém nghién thay su c6 mat clia hdu hét
cic loai vi khudn tr duge cic tic gid khac thong
bao ; ngodi ra con phat hién thém mot s6 lodi moi.
D€ tien so sanh, trong bai nay chi sit dung cac hinh
anh do chiing t6i thu dugc va c6 trich din chc
ngudn tai lieu vé cac loai tuong tu. Mot vai lodi
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khac tuy ching t6i khéng c6 anh chup nhung cac
théng tin di dugc théng bao ddy du trong cic tai
lieu khéc thi vin dugc trich dan.

II. KET QUA PHAN LOAI VI KH,UjiN TU
THEO HINH DANG CAC HAT SAT TU

Cac anh chup TEM cho thdy cic chudi hat
trong vi khudn tir c6 vi tri tuong d6i khéc nhau rét
nhiéu giita cac t& bao cing loai : cic chudi co thé
nim song song, cit nhau hoic tring hin lén nhau.
Nguyén nhan cua hién tuong nay 1a do khi chup
inh trén TEM, ciu tric 3 chiéu ctia miu di duge
chi€u 1en mit phing quan sit 2 chiéu va chiing ta
khong c6 duogc hinh 4nh 3 chiéu cla ciu tric bén
trong vi khudn [12]. Do vay, hinh dang, cach sap
x&p thuc sy cla cc hat sdt tir trong chudi va cla

cac chudi trong t& bio chi c6 thé thu duge khi so

sanh cc 4nh chup ctia rdt nhiéu vi khudn cung loai
& cic goc nghieng khac nhau hay anh chup cit 16p
céc t€ bao tren TEM, két hgp cing cac thong tin tir
anh chup t€ bao trén SEM va anh TEM phan gidi
cao (HRTEM).

Theo hinh dang c4c hat sit tir, cic vi khuédn tir
thudng co hai loai chinh chtra cic hat hinh vién dan
va hinh hop (hop chit nhat hodc hop lap phuong).

Hinh 1. Hinh dang cta cic hat magnetit
trong vi khuén tir
a. hat hinh vién dan, b. hat hinh mili gi4o, c. hat
hinh hop chit nhat, d. hat tinh thé kép (miii ten),
e. hat bat dién
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Ngoai ra cb6 mot s6 vi khusn chita’céc hat hinh mii
gi4o, hinh luc ling hodc cic hat khong co hinh
dang 15 rang (hinh ).

a. Cic vi khuin tuor chia cac het hinh vién dan
va cdc hat hinh mii gido

Bdng 1 12 dic diém chinh ctia cac vi khudn tir
chira cac hat magnetit hinh vién dan va hinh mai
gido. Cac hat hinh vién dan {huong c6 kich thude
khoang 35x150 nm, ¢o thé thing hodc hoi bi cong.
Mot ddu hat hinh tron, ddu con lai phéng, triing v&i
mat tinh th€ {111} (hinh la). Cac hat hinh mii
gido cb kich thudc khoang 40 x 150 nm (hinh 1b).

1. NMB-1 (hinh 2a) gin gidng hinh elip, kich
thude t&€ bao khodng (1.4-2) x (2.5-4.2) pm. NMB-1
chtra tdi vai traim hat x€p trong mot cdu tric ¢b
dang dai, nim doc theo chiéu dai ctia t& bao va co
chiéu ngang bing khodng 50 % chiéu rong t€ bao.
Chiing c6 nhiéu roi cu¢n thanh b6 & mot phia. Cac
hathinh vién dan 13 chll yéu, mot s6 it c6 hinh ding
bat dinh. V& hinh dang bén ngoai va cach sip x&p
cac hat bén trong t& bao chiing twong ty nhu BS-1

. [24] nhung kich thuéc t€ bao nhd hon rét nhiéu.

2. NMO-1 (hinh 2b) gin nhu dang tring, kich
thudc khoang (2-3) x (2,4-4) pm; chira 100-400 hat

o) 1000

d) 50nm




Bq'ng 1. Vi khu#n tir chira céc hat magnetit (Fe,0,) hinh vién dan va mii gido

Té& bao Hat Fe;O,
Phan loai ~ Kich thudc - Téngs6  Hinh Kich thuoc  Tai lieu
Hinh dang (um) Chuéi hat hatk dang )
NMB-1  Hinh eli f4:2) % Diidoc 200450 B.I  3x175 VHN
| S e S R S R e !
BS-1 Hinh que ((27'_‘;)5;‘ Diidoc  Vainghin  B,I [24]
Ty (2-3)x  2-7chudiben . . . ETET S
O, mhung  @5d) _wmg 040 B 30:220 VHN.a.24
M. bavare - (15-2)x _ 3-5 chudi bén (2122, 24,
cum  Himhave @iy thamg P10 B 35170 S0"UnN
NITLT e e (1-2)x 2 chubidon- o530 B 35x140 VHN,[18]
] (03-0.8)x 1 chudi ben ]
DvE TEhme | (645 © ey 309000 B 35<I60°VAN, (2]
NMV-2a  Hinh que 0,6x3,1 lcg]‘ggbe“ 50-100 B 35x141 VHN
P BT 7 S T
1x4,5 Trehdbilbtn, s ey B 35xI04 VHN,[2, 18]
_thimg :

Ciu

Ddi doc hodc
cac chubitod Vai tram
ngang

"""" B,R  30x300 [25]

B, 1

Ghi chi (bang 1 va 2) : C - hinh hop vuong, R - hinh hop chit nhat, B - hinh vién dan, H - hinh luc lang,

I - hinh khéng x4c dinh, VHN - cong trinh nay

x€p thanh 2-7 chubi dang beén thimg doc theo chiéu
dai t€ bao, mat cit ngang mdi chudi khodng 2-4 hat.
NMO-1 chuyén dong vai van t6c 40-100 pm/giay.

3. Magnetotacticum bavaricum (hinh 2¢), dang
que, kich thuéc khodng (1,5-2)%(4-10) um, chira
300-1000 hat xép thanh 3-5 chudi dang bén thimg
doc theo chiéu dai t€ bao. Mat cit ngang clia cac
chudi khoang 3-4 hat. Cic vi khudn nay chuyén
dong trong nudc vai van toc khodng 35pm/giay.
Trong t€ bao ¢ thé chita cAc hat luu huynh.

4. NMV-1 (hinh 2d) hinh que, c6 2-3 chudi don
hoac kép gém khoang 80-300 hat, mit cit ngang
ctia chudi tir-1 dén 2 hat, don gian hon nhiéu so véi
chubi dang bén thitng cia M. bavaricum.

5. NMV-2 (hinh 2e¢) hinh que, hoi cong, c6 roi
3 ca hai ddu, kich thudc t€ bao khoang (0,3-0.8) x
(3-6,5) um. NMV-2 chira 30-50 hat xép thanh 1
chubi dang bén thimg voi mit cit ngang khoang 3-

4 hat. Trong t€ bao c6 thé c6 cic hat luu huynh. C6
nhiéu vi khudn dang que NMV-2a ¢6 cdu tric va
kich thuéc twong tur NMV-2 nhung s6 lugng hat
magnetit c6 thé Ién t&i 100 hodc hon (hinh 2f).

6. NMV-3 (hinh 2g) dang que hoi cong, hai ddu
tuong d6i phang kich thuée khodng (0,2x1,5) pm,
chira khoang 15 hat x&p thanh mot chudi don doc
theo chiéu dai t€ bio.

7. NMS-1 (hinh 2h) dang xoén, Kich thudc
(0,4x3) pum, chira khoang 50 hat x€p thanh 1 chudi
dang bén thimg doc theo t&€ bao, c6 mét roi don &
mot ddu.

8. VA-1, hinh que [25], kich thuc (1x4) um
chira hat dai 51 300 nm. Cho t6i nay day 1a loai vi
khudn tir co cic hat sit tir dai nhét dugce tim thay.
Ty le daifrong ciia cac hat nay 14 10/1, moment tir
cta mbi hat khodng 1,3x10™" ep, luc khang tir clia
hat khoang gin 300 mT. :
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a) NMB-1 eom

C) M. bavaricum d) NMV-1 =

|
f) NMV-2a i

i) NMV-4 i ?‘fﬁf

Hinh 2. Cac vi khudn tir
chira cic hat hinh vién dan va mili gido




9.NMV-4 (hinh 2i) dang que, kich thudc (0,7-1)
x (2,5-5) pm chita 15-20 hat hinh miii gidio x&p
thanh mot chubi don doc theo chiéu dai t&€ bao.

10. BS-2 [24] ¢6 hinh cdu kich thude (1,8-2,8)
% (2,2-3,4) pm chira vai trim hat x&p thanh mot dai
theo chiéu dii & giira t€ bao, doi khi thanh cac chudi
toa tia nhu nan quat.

Phin 16n cac vi khudn trong bing 1 di duoc
théng bao tim thdy & nhiéu noi trir 2 loai NMB-1,
NMV-2a méi dugc thong bao 14n ddu.

b. Cac vi khuan chira cic hatsit t hinh hop

Céc vi khudn tr chira cic hat sit tir hinh hop
(chit nhat hodc 1ap phuong) dugc trinh by trong
badng 2. Cac hat loai ndy thudng co kich thuéc thay
déi trong khoang 35x130 nm va cb cac gbc bi cit
hét, doi khi phdn & gifta bi thu hep lai (hinh Ic,
1d). Cac hat hinh hop thuong sip xép trong cc
chudi don hoic kép, co cdu triac don gian.

1. NMC-1 (hink 3a) hinh cdu, kich thudc doi
lac t6i (1,3-1,5) pm . Méi t€ bao chira kKhoang 8-16

hat, x&p thanh 1 chuédi don.

2. NMC-2 (hinh 3b) hinh ciu c6-kich thudc
khodng (1-3,3) um. Ching chita t6i 8-45 hat, xép
thanh 2 chuéi don, thdng hang, d6i Xirng qua tam.

3. NMC-3 (hinh 3c) hinh ciu, dudng kinh
khoang (1-1,8) pm, chira 18-36 hat xé&p thanh 2
chudi kép, thing hang va d6i xting. C6 2 b6 roi &
mot phia cla t€ bio, gan vao phia ddu cfta 2 chudi
kép. Hai nhanh trong chudi kép clia cic khuan cdu
léch nhau khodng nita do dai cla hat.

4. NMC-4 (hinh 3d) hinh cdu, dudng kinh (1,0-
1,9) um ; chira 5-70 hat x&p thanh nhém hén don,
thanh chuébi rat dai cudn thanh vong hodc khong.
Blakemore (1982) con mo6 td mot loai vi khudn
hinh cu kich thuéc ~2,2um c6 2 nhém hat & hai
ddu déi dien cua t& bio ; phia bén ngoai cia mot
ddu c6 mot roi (tam goi 1a BC-1).

Cac vi khuidn NMC-2, NMC-3, NMC-4 thuéng
¢6 1-2khéi tron sim mau chita phospho va kali [4],
dé bi chiy hodc bién dang dudi nhiét do cao

Bdng 2. Vi khugn tir chita cac hat magnetit (Fe,0,) hinh hdp va luc ling

T& bao Hat Fe,O,
Phan loai Hinh d Kich thuéc Chubihat Tdéngs6é Hinh Kich thude Tai licu
I eang — (um) hat  dang (nm)
NMC-1 Hinhcdu  1,3-1,5 1chudidon 8-16 CR (90-111) VHN,
. x(120x160)  [18,25]

NMC-2 Hinhcdu 1,033 2chudidon 845 C,R (70-133)x(100-170) VHN, [4,13]
NMC-3 Hinhcdu  1,0-1,8  2chudikép 18-36 C,R  (67-84) x(83x100) VHN, [4]
NMC-4 Hinhcdu  1,0-19 C'-’T{; ;’E“‘“ 570  C,R  (39-83) x (70-105) VHNX, [4, 25]

e R . T
BC.1 Hinh cdu 2.2 ST CR 4]

dau N
) 01612 x | . . VHN, [4,19,
NMV-5 Hinh que (14,5 I chuéidon 5-45 C,R  (44-96) x(67x140) 20, 23]
fi.ﬁf:ew' k);?;nn Ix4  lchudidon 2050 GC,R 50130 [3.4]
- (2 5_3 6) x 4-6 chu(:)i . i _ = - i [ J
NGS-1 Hinh que E6 519) don 170400 C,R  (35-40) x (50-60) VHN, [5]
I N T heac kép —

- (3.54) x Vai chuoi ]

NGCS-2 Himhque (g5 dm 300400 C,R 30%50 VHN
'y _hosc kép L
VA2 Hinh quc 15 2boichon 90300 CR 120x180  [25]
NMV-6 Hinhque 077x1.8 1chodidon 1215 CHI 61 VHN,JIg]
Hinh 2 _

MV-1 o oy ﬂ;&ﬁ lchodidm 10 CR 5335 21
Vs 52 SR e
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& T ¢) NMC-3

a) NMC-1 ———a

) M. magnetotacticum

b) NMC-2

d) NMC-4 B

0.2um

i) NMV-6 §

e) NMV-5 0.5m

Hinh 3. Cic vi khuén tir chita cic hat hinh hop va luc lang
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trong TEM. Céc vi khudn niy chuyén dong rat
nhanh nhd céc roi tap hop thanh 2 nhém & mot
ddu, van t8c c6 thé toi tren 100 pm/giay. Cac vi
khudn hinh cdu ndy rit phd bién, thuong chi€m
trén 50% s6 lugng c4c vi khudn tir trong tu nhién. -

5. NMV-5 (hinh 3e) hinh que c6 kich thuéc
(0,6-1,2) x (1-4,5) pm. NMV-5 chia t6i 30 hat xép
thanh mot chudi doc theo t&€ bao. Ngoai ra cic vi
khudn nay con chira mot s6 khéi tron xAm mau
chita luu huynh hodc phospho, dé bi chay dudi
nhiét do cao trong TEM. Bazylinski et al (1990)
tim thdy mot loai vi khudn hinh que cb céu tric
tugng tu nhuy NMV-5 nhung lai 13 loai ky khi va
tam goi 1a MV-1

6. Magnetospirillum magnetotacticum (hinh 3f)
kich thuéc 0,4 x 2,1 pm, chita khoang 15-20 hat
x&p thanh mot chudi don doc theo t& bio.

7. NCS-1 (hinh 3g) hinh que, kich thuée (2,5-
3,6) x (6,5-9) um chira khoang 170-400 hat xé&p

thanh 4-6 chudi don hoic kép doc theo chiéu dai t&

bao. Cic vi khudn ndy chuyén dong cham nh& mot
roi ¢ mot ddu, van t6c khoang 10 um/giay. Trong
t& bao co thé chira nhiéu khéi tron chira Iwri huynh
thuong ¢6 mau vang dudi kinh hién vi phan pha.

8. NCS-2 (hinh 3h) 12 mot vi sinh.vat gém tr 2
dén 6 khoang hinh ovan n6i lién tao thanh mot 6ng
dai, kich thuéc khodng (3,5-4) x (10-20) um. Duéi
kinh hién vi phan pha mot s6 NCS-2 thdy c6 chira
1 khoang réng. Trén anh TEM c6 thé thay ching c6
2 16p mang riéng biét, trong d6 16p phia nzodi bao
boc toan bo co thé con 16p phia trong gin lién voi
timg khoang nho. Céc t€ bao nay chita vai tram hat
x€p thanh cac chudi doc theo t€ bao, xuyén qua tit
ca cic khoang. Cic chudi nay c6 mat cit ngang tir
1-2 hat. Theo ching t6i NCS-2 14 vi sinh vat tir da
bio, khéc hin céc vi sinh vat tir don bao va cac tap
hop céc vi sinh vat tir don bao (many-celled proka-
ryote) tim thdy truge [19]. NCS-2 chuyén dong rat
cham, van t6c khodng 4-6 pum/giay. Do vach t€
bao ddy, kinh TEM 100 kV khong di manh dé
quan sat nén ching to6i phai phi vach t€ bao va cib
triic thuc bén trong c6 thé da khong con nguyen ven.

9. VA-2 - hinh que [25], dai t5i 15 pm, chira 15i
300 hat hinh hop, kich thugc 120x180 nm xép
thanh 2 chudi hoac hon.

Ngoai vi khudn tir chira cic hat hinh vien dan,
hinh hop con ¢6 cic vi khudn chira cic hat luc lang

(hinh le) nhu NMV-6, kich thuéc 0,3x1,8 um chita
khodng 10-15 hat xép thanh mot chudi don (hinh
3i) hay cic vi khuén 6 hinh que (tam goi VA-3)
chira d6ng thai tdt ci cic loai hat ¢6 hinh dang
Khéc nhau nhu hat hinh vién dan, hinh hép 14n hat

. 'khong cb hinh dang nhat dinh [25].

Trong céc vi khudn k€ trén, hai loai NCS-1 va
NCS-2 ¢6 kich thude 16n hon nhiéu so véi cac vi
khudn tir khac. Hai loai niy mac di chira mot luong
hat magnetit r4t 1én nhung c6 1& moment tir cla
céc chudi hat khong dii 1on d€ thuc hién chirc nang
dinh huéng tir cho vi khudn, biéu hién bdi su phan
@ng rdt kém trong tir trudng xoay chifu co cudng
d6 cao t6i 7-10 14n so voi tir trudng Trai Dat.

Nhin chung tat cd cic hat sit tir déu co kich
thu6c nam trong khodng don domain clia magnetit
(35x150 nm). Céc hat hinh vién dan, mii gido va
phin 16n cic hat hinh hop déu 12 don tinh thé. Mot
s rét it (< 0,01%) cic hat hinh hop c6 thé 13 tinh
th€ kép vdi ranh gidi mat giita hai tinh thé 13 mat
{111} (hinh. 1d) [15]. Cic anh chup c6 d6 phan
gidi cao trong kinh hién vi dien t&r truyén qua
(HRTEM) [16] cho thdy cic hat magnetit hinh
vién dan va hinh hop sdp xép trong chudi c6 truc
dai song song v&i huéng truc tinh thé [111]. Gid
dinh vé qua trinh chon loc ty nhién [10, 25] din
dén he qué 1a cac vi Khuén tir s& c6 céc hat sap xé&p
sao cho t&€ bao dinh hudng theo tir trudng t6t nhdt.
Nhu vay c6 th€ cho ring moment tir clia toan bo
cac hat song song v&i truc dai (nghia Ia song song
véi truc [111]) va dat gia tri cyc dai trén mot don
vi thé€ tich. Két qua 1a trén 4nh TEM chiing ta cb
thé xac dinh phwong chir khong phai chiéu (dinh
hudéng bic hay dinh huéng nam) ciia moment tr
trong cac hat. H. Vali va déng nghiep thong bio
rdng cic hat magnetit hinh mii gido sip x&p trong
chuéi ¢ truc dai cla hat song song vai huéng truc
{100] cta tinh th€ din dén heé qui 13 moment tir
t6ng ciia tat cd cic hat trong chuéi khong dat gié tri
cyc dai [25]. Diéu niy budc chiing ta phii xem xét
lai gia dinh vé ap huc clia qua trinh chon loc tw nhién
@61 vai kha ning dinh hudng tir trong vi khudn.

Su gx’)ng nhau vé hinh ding, kich thuéc va su
sap xep cua cac hat magnetit trong timg loai vi
khusn cho thay qua trinh tong hop cac hat chiu sy
ki€m soét bi mot s6 gen xic dinh. Tuy vay mirc
d0 ki€m soat niy & cic loai vi khuin khac nhau 13
khong chit ché nhu nhau. Cic hat hinh vién dan c6
hinh ding khong hoan toan ddng nhit, c6 sy thay
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déi kich thude rat 16n giita cic hat ké nhau. Chiing
sap x€p khong theo trat tu kich thuge lom hay be
trong chudi, c6 thé c6 ddu duoi nguoc nhav va
khodng cich gita cic hat khong déu. Céu o
chudi cua cac hat loai nay ciing khong dong nhdt,
c6 su khic nhau rdt nhiéu gifta cic chudi don,
chuédi don-kép va chudi dang bén thing. Trong khi
dé cac hat hinh hop sip xép trong chudi voi trat tu
én dinh, cac hat 16n & gifta, cac hat bé ¢ 2 ddu,
khoang cach giita cic hat twong d6i déu, thuong
khodng 8-10 nm. Vi khudn tr chira cic hat hinh
mii gido twong déi hi€ém gap, hinh dang cac hat c6
su déng nh4t cao nhung khoang cach giita cic hat
lai khong déu, chiing thudng xép thanh timg nhom
vii hat. So sanh cac dic di€ém hinh dang, kich
thuéc va su sdp x€p cac hat déu cho thdy dudng
nhu & cac vi khudn chira cic hat hinh vién dan co
ché kiém soat cic qua trinh phét trién va sdp xép
tinh thé khong dugc phat trién nhu cic vi khudn
chira cac hat hinh hop hay hinh mii gido. Mot s6
két qua phan tich gen dua trén viéc phan tich
ribosome (16STRNA) [7, 21] cho thady c6 kha ning
cac vi khuén chira cac hat hinh vien dan c¢6 nguén
g6c s6m hon nhiéu so voi cac vi khudn tr chtra
magnetit khac, gdn voi protobacteria va tham chi
¢c6 thé thuoc loai khic. Cac vi khuén chira cac hat
hinh hop va hinh mili gido c6 thé c¢ cac co che di
duge qua trinh tién hoa 1am cho phat ¥ién hon trong
viec kiém soat su tong hop va sdp xép cac hat nhung
doi khi c6 thé thay cic co ché kiém soat nay vin
¢6 cac khi€m khuyét bi€u hién & viec hinh thanh
cic tinh thé kép cla cac hat hinh hop hay cach b
tri cic hat khong lién tuc trong chudi hat mii gio.

KET LUAN

Chiing t6i di téng hop lai va mo td trén 20 loai
vi khudn - vi sinh vat tir chra cc hat magnetit
trong d6 ¢6 3 loai (NMV-1, NMV-2a, NCS-2) dugc
thong béo 14n ddu. Cén luu ¥ rng viéc x&p céc vi
khudn tir vao bang 1 hay bdng 2 chua c6 nghia 1a
mot su phan chia vé loai theo khai niém di truyén
trong sinh hoc ma nhu di néu & trén, chi 14 su phan
loai theo hinh dang, cach sip x€p va doi lic theo
s8 luong cac hat sat tir.

Cich sip xép cac hat theo truc [111] dd 1am
tdng gi4 tri moment tir cua chudi hat dén cuc dai,
nang cao khd nang dinh hudng trong tir trudng Trai
D4t cua vi khuan. Tuy vay, mot s6 truong hop cb
cac hat sdp xép theo truc [100], cic hat xép thanh
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cum (NMC-4) hay cic chubi khong huéng theo
chiéu chuyén dong ctia t& bao (BS-2) cho thdy kha
nang cac chudi hat sit tir con co cac chirc niang
kbac bén canh chitc nang dinh huéng tir. Su phan
loai theo hinh dang cic hat sit tr magnetit con
chimg to hinh thai bén ngoai ctia vi khudn wr
khong lién quan dén ddc di€ém cua cac hat sat tir
bén trong t& bio. Cac dac trung cla hat sét tir nhu
kich thudc, hinh dang, cach sip xép trong chudi,
thanh phan hoa hoc c6 1€ dugc kiém soat bdi nhiéu
gen & ciac micc do khac nhau, cho thdy kha nang
t8ng hop cac hat sat tir c6 ngudn géc ti€n hoa da
dang, c6 thé tén tai nhiéu nhanh khac nhau. Cin c6
thém cAc phan tich gen d€ 1am rd phan loai cla cic
vi khudn tir va tao diéu kién nghién ctu kha nang
t6ng hop cac khoang sit tir cua sinh vat.

Cong trinh do dé an 02-13/96 thudc "Gottlieb
Daimler und Karl Benz Stifftung” tai trg. Cac tic
gia xin cam on Ts S. Spring (Vién Vi sinh vat, Dai
hoc Bach khoa Munich), Ts Bartscherer, bi Knapp
(Vien Vat ly, Dai hoc Bach khoa Munich), Ts
Hanzlik (Vien Vat ly Dia cdu Munich), GsTs
Nguyén Thi Kim Thoa, Ts Ha Duyén Chau, Ts Le
Huy Minh (Vién Vat 1y Dia cdu Ha Noi), Pgs Ts
Nguyén Dinh Quyén, Gvc Vi Thi Minh Dic
(Khoa Sinh hoc, Pai hoc Khoa hoc Tu nhién) vé sy
¢ilip d& va théo luan trong qué trinh nghién ciru.
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SUMMARY

Classification magnetic bacteria containing Fe,0,
by magnetosome morphology

More than 20 magnetotactic strains are classified
based on the morphological characteristics of
magnetosomes, in which 3 strains (NMV-1, NMv.-
2a, NCS-2) are reported first time, one of them
(NCS-2) can be multicelluiar magnetic organism. Qur
results once again show that cell's morphology has
no relation to magnetosomes shape, size orarra nge-
ment. Arrangement of magnelosomes suggests that
magnetotaxis is not a main function of the magneto-
somes chains. The characteristics of magnetosomes

at different levels.
Ngay nhagn bai : [6-1 2-1999

ViénVat Iy Dia cdu, NCST . Viét Nam vi
Vién Vit Iy Pia céu, LMU, Munich, CHLRB D
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