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TOM TAT

Tram tich trong rimg ngép man thudng bi han ché vé nitrogen va phosphorus. Nitrogen & dang khi hoa tan
la nguon du trif 16m tai vung sinh théi ndy, do vdy céc vi sinh vét ¢6 dinh nitrogen c6 vai trd v6 cing quan trong
] day Ta1 rimg ngap min Can Gid, ching i di x4c dinh duge ham lrong nitrogen tdng s6 cao nhit &2 - 3 em
bé mit trAm tich (342 nmol kg~ 'y va giam dén theo do sau, the hién su dong gbp cua nitrogen rira trdi nir dat
lién déi.véi tram tich b& mat va vai trd cua vi sinh vét ¢b dinh nitrogen béan dia trong viéc duy tri nguon
nitrogen & 16p trim tich dudi bé mit. Thong qua phuong phép kinr acetylene, nltrogenase duoc xéc dinh hau
nhu khéng c6 hoat tinh & trdm tich bé mit ma tap trung chu yéu & dd sau duéi 5 cm, [a noi c6 méi truomg thiéu
oxygen. Phén tich thu vién gen nifH ma hoa cho dinitrogenase reductase clia phirc hop nitrogenase cho phép
x4c dinh miic d¢ da dang cao cua vi sinh vt ¢§ dinh nitrogen & ca 16p trdm tich bé mat va 16p tram tich séu
du¢i 5 cm, trong d6 cac nhém vi khuén ky khi nhu Desulfovibrio hay Geobacter chiém wu thé. Diéu 1 ndy cho
thy, su khac biét rd rét ca quan thé vi sinh vat ¢b dinh nitrogen & rimg ngép mén so vdi cac ving ré laa hay

céc cdy ho ddu, noi cb cac loi hiéu khi (Rhizobium, Agrobacter ..

.} chiém uru thé.

Tir khéa: C6 dinh nitrogen, nitrogenase, nifH, rimg ngdp mdn, tram tich, vi khudn ky khi

MO PAU

Rimg ngdp min la ving sinh thai ¢6 mirc sinh
trrdng cao va da dang sinh hoc phong phi. Loai hinh
sinh thai nay khu tr1 doc theo cic bo bién ving nhiét
déi, chiém 60 - 70% dién tich bd bién trén trai dat
(Clough, 1998). Nim & vi tri trung gian giira bién va
dét lién, rimg ngép man c6 vai tro nhu hé théng loc
déi véi cac ngudn nudéc tir dt lién ra bién, do vay co
anh hudng 16n dén dic diém sinh thai tai cac ving
bién g?ln b& (Ditmar, Lara, 2000; Tam, Wong, 2000).

Véi diéu kién thudng xuyén ngip nudc, méi
trudmg cho vi sinh vét phat trién trong 16p tram tich &
rimg ngdp min chi yéu la ky khi (Dittmar, Lara,
2001). Lop trm tich cia ring ngdp man noéi chung
duge ddc trung bdi mdi tnrdng nude lg va ¢ ham
lugng carbon hitu co cao nhung lai bi han ché vé
nitrogen va phosphorus (Ditmar, Lara, 2000). Ngoai
mdt ph?ln nitrogen dugc dem tdi tir dét lién, nguén
nitrogen chinh dé dam bao cin bang trong chu trinh
tuan hoan vat chit & nimg ngip min do nhém vi
khuin cb dinh nitrogen dam nhiém, chuyén hoa
nitrogen khi quyén (N;) thanh ammonium
(Cleveland, 1999; Ditmar, Lara, 2000).

Nitrogenase la mot phire hop enzyme co chire
ning xuc tac cho cac phan mg trong qua trinh cb

dinh nitrogen gdm hai protein khac nhau: protein
chira sét (dinitrogenase reductase) va protein chira
molipden (dinitrogenase). nifH la gen m3 héa cho
protein chira sit, c6 d6 bao thit cao trong cac loai vi
sinh vét khac nhau, do vay thudng dugc dung lam
cdng cu dé nghién ciru vi sinh vat ¢ dinh nitrogen
trong mdi trudng tu nhién (Zehr, Capone, 1996). Cay
pha hé dua trén trinh tr gen »ifH thuong thé hién
chinh xac méi twong quan giita cac loai nhu & cay
pha hé dya trén trinh ty 16S rDNA (Hennecker et al,
1985).

Trong bai bao nay, chung tbi tién hanh tim hiéu
qua trinh ¢6 dinh nitrogen dién ra trong 16p trAm tich
cla rimg ngdp man tai cdc do sdu khac nhau, ciing
nhu x4c dinh cic nhém vi khudn dong vai trd cha
dao trong qua trinh ndy théng qua nghién ctru gen
nifH bang phuong phap thiét 1ap va phan tich thu
vién gen.

NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Thu mau trim tich theo chidu siu

) Mau trim tich dugc thu thap b?mg dung cu hinh
ong (Hinh 1), ddm bao miu & cac ting khac nhau
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khong bi x40 trén. MAu sau khi thu duoc cit 16p theo
d6 sau khac nhau 5, 10, 15 va 20 cm va bao quan
trong 4°C cho dén khi tién hanh phan tich trong
phong thi nghiém.

Pinh lwong hoat tinh ¢6 dinh nitrogen sinh hoc
trong mau trim tich

Hoat tinh ¢b dinh nitrogen dugc xac dinh theo
phuong phip cua Hardy va dbng tac gia (1973),
trong d6 acetylene duge ding lam co chit cho
enzyme nitrogenase va hoat tinh dugc xdc dinh
thong qua hrong ethylene tao ra trén may sic ky khi
Shimadzu 1500, str dung helium 13 khi mang va diu
doc TCD.

X4c dinh ham lwong nitrogen tong so trong miu
tram tich

MAu tram tich dugc siy khé va tan nho trude khi
tién hanh xac djnh ham lwong nitrogen tong s trén
may phin tich nguyén t6 héa hoc (Euro-EA
Elemental Analysis) theo nguyén Iy dbt chay két hop
v6i sac ky khi.

Téach chiét DNA tdng s6 tir miu trim tich

DNA tdng sé trong mau trAm tich dugc tach
chiét theo phwong phap do Zhou va ddng tic gia
(1996) mb ta véi cai bién & ndng dd proteinase K 1a
20 mg/ml va ndng d6 dém phosphate trong dung
dich ph4 té bao 1a 120 mM.

Thiét 1ap va phn tich thw vi¢n gen nitrogenase

Doan gen nifH dai 400 bp duoc khuéch _dai voi
mau DNA tong s6 tach chiét truc tiép tir mau trdm
tlch str dung cap mdi co d bién tinh cao: mdi xudi

GGHAARGGHGGHATHGGNAARTC -3° va
méi nguoc 5’- GGCATNGCRAANCCVCCRCAN
AC -3 (Mehta et al., 2003). San phdm PCR sau d6
dugc gin vio pCR4-TOPO vector sit dung TOPO
TA cloning Kit va té bao kha bién One Shot TOP10
theo huéng din ciia nha san xuit (Invitrogen). Céc
dong dugc chon mot cach nghu nhién dé thiét lap thu
vién gen. Doan chén cua gen nifH sau d6 duoc
khuéch dai sir dung cap mdi M13 xubi va nguoc, san
phim PCR dugc tinh sach bing QiaQuick PCR
purification Kit (QiaGen) va doc trinh t theo ca hai
chidu bang cic doan mdi T3 va T7. Céc trinh ty sau
d6 dugce xir 1y bang phan mem BioEdit, dich sang
trinh tu amino acid va so sanh vé d6 tuong ddng véi
cac trinh ty d3 cong bd trén GenBank sir dung cong
cu BLAST.
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KET QUA VA THAO LUAN
Dic diém cdc miu trAm tich nghién ciru

Trém tich trong rimg ngap man duoc chia thanh
ha1 ving khac nhau, viing by nude va vung ré. Bin
trAm tich & ving bo nuéc c6 mau sing va thudng
xuyén tiép Xuc v6i 4nh sing mat trod, trong khi dé
bun & ving ré dudce c6 mau tbi dén den va hau nhu
bi che pht hoan toan, khong ¢6 anh mat troi roi vao
(Hinh 1A, B). O mdi vimg, mAu duge thu bang dung
cu hinh bng (Hinh 1C) véi 4 1ap lai la 3, sau d6
phan tang 5, 10, 15, 20 cm chuyen vao cac ong co
nit xody, bao quan tai 4°C cho dén khi tién hanh
phén tich trong phong thi nghiém.

Ham lhreng nitrogen téng s6 trong miu bin trim
tich

Luong nitrogen tong s6 trong mAu bin tram tich
dugc xac dinh ddi véi céc tang khac nhau (Hinh 2)
cho thiy khéng c6 su khic biét dang ké giita miu &
vung b& nudc va mau & vung 1 dude. O ca hai ving
nay, ndng do nitrogen cao nhét & khoang 2 - 3 cm bé
mat va giam dan theo do sdu. Hién tuong nay c6 thé
dwoc giai thich do ting bé mét dugc b sung mot
lrong déng ké mtrogen tir ngudn nuéc trong dét lién
chiay ra. So v&i luong carbon c6 mét trong mdi

“tredmg sinh thai ndy (khoang 2000 mmol/kg bum) thi

lugng nitrogen chua dat mic do tbi wu cho cac qué
trinh chuyén héa sinh hoc tai diy, hay néi cach khac
mdi trudng rimg ngdp min & trang thai thiéu
nitrogen. Hién tugng nay ciing dugc cong b6 trong
cac nghién ctru tnrde day (Ditmar, Lara, 2000).

Hoat tinh nitrogenase trong miu biin trim tich

Murc d6 tham gia cua vi sinh vat trong viéc cung
cip ngudn nitrogen cho hé sinh thai tai rimg ngp
min dugce x4c dinh thdng qua hoat tinh nitrogenase,
l1a enzyme chi c6 & vi sinh vit, thyc hién phan img
khir phan tir N, thanh NH,. Két qua thi nghiém do
hoat tinh khir acetylene cho thdy enzyme nay héu
nhu khong thé hién hoat tinh & 5 cm bé mat cua cic
maiu bin, nhu vay ngudn nitrogen & diy duoc cung
cép chu yéu tir dat lien. Khac véi bé mat, bun & do
siu dudi 5 cm c6 hoat tinh enzyme kha cao, dat 40 -
50 umol.L™" bun (Hinh 3), chimg t6 nguon nitrogen
1§ day dugce duy tri mot phan dang ké do vi sinh Vit
¢6 dinh nitrogen bén dia.

Co thé nhan thay rang hoat tinh nitrogenase or
ving bd nuéc (vimg dugc chiéu sang) va viing ré
dudc (ving khéng dugc chiéu sang) khong c6 su
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khac biét déng ké, nhu vay vai tro ciia cac loai c§
dinh nitrogen quang dudng & diy (Cyanobacteria,

Rhodobacter...) khong quan trong so véi cac loai hoa
dudng.
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Hinh 1. Mau bun trdm tich thudc ving b nuéc (A) va ving ré dudc (B) dwoc thu theo chidu sau béng dung cu éng (C),

dam bao bun & céc tAng khac nhau khéng bj x&o tron.
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Hinh 2. Ham Ivong nitrogen téng b trong mau ban trém
tich & rieng ngdp man tai vung bo nuwéc (=) va vung ré
dwoc (A).

Pa dang vi sinh vit tham gia qua trinh ¢b dinh
nitrogen thé hién qua phan tich thw vién gen nifH

Trong nghién ctru ndy, doan 400 bp cia gen nifH
duoc khuéch dai véi moi dic hiéu va tach dong sir
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Hinh 3. Hoat tinh enzyme n_itrogenase trong cac mau bun &
ving b& nuoc (») va vang ré dwéce (A ) tai do sdu 5- 15 ¢cm.

dung vector pCR4 (Invitrogen) dé thiét lap thu vién
gen. Hai thu vién gen véi 6 16m 60 don vi tich dong
(clone) trong mbi thir vién da duoc thiét 1ap cho miu
bun bé mat (0 - 5 cm) va miu bun sau (5 - 15 cm).
Két qua phén tich trinh ty cic clone va so sanh voi
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ngén hang dir liéu trinh tu amino acid cua GeneBank
cho thiy mirc d6 da dang cao cua vi sinh v4t ¢6 dinh
nitrogen & ca hai mAu (Hinh 4).

So véi miu & d6 sau dudi 5 cm, miu bé mat c6
qudn thé vi sinh vit mang gen md héa cho
nitrogenase da dang hon. Tuy nhién, trong ca hai d6
sau, bén canh nhom vi khuan chua phan lap duoc,
nhém vi khuén sinh truéng ky khi nhw Desulfovibrio
hay Geobacter chiém ty 1& 1én hon ca. Diéu nay
cling phan énh mdi truéng thiéu oxygen trong bun &
rimg ngdp man va wu thé cia céc loai ky khi. Cac
nghién ciru trude day cho théy nhiéu loai vi khuan
khi sulfate thudc chi Desulfovibrio mang gen

Dinh Thuy Hang & Tran Triét

nitrogenase va c6 kha ning cb dinh nitrogen (Rabus,
Widdel, 2000). Khac véi vi khuén kbt sulfate, vi
khuan khtr st III Geobacter chua duoc kiém chimg
vé kha ning cé dinh nitrogen, tuy nhién nhom vi
khuan nay la mét nhom ky khi quan trong trong mot
6 vung sinh théi, trong d6 c6 rmg nglp man
(Bazylinski et al., 2000). Trong ca hai loai mau duoc
phan tich, nhém vi khudn khor sulfate thudc chi
Desulfovibrio déu c6 mat véi ty 18 cao (27% trong
mau 5 cm bé mit va 38% trong mau dudi 5 cm). Két
quéa nay ciing phi hop voi mét d6 vi khudn khir
sulfate cao trong rimg ngap man do ndng d4 sulfate
duoce dua vao tir nuée bién (Ditmar, Lara, 2001).
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Hinh 4. Pa dang vi khuan ¢ dinh nitrogen trong mau bun tai rirng ngap man Can Gior theo phwong phap phan tich thw vién

gen nifH.

KET LUAN

N1tr0gen tong s6 trong méu bun & rung ngap
min Can Gid cao nhit & 5 cm bé mat va giam dan
theo d6 sdu. Lugng nitrogen nay chua dat mirc d6 tb1
uu cho cac qua trinh chuyén héa sinh hoc tai day.
Hoat tinh nitrogenase dugc xac dinh ¢ mirc cao nhét
trong méu bun & d¢ sau duéi 5 cm, trong khi d6 méu
bé mat hiu nhu khong cé hoat tinh nay, ching t6 vai
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trd wu thé cua cac nhom vi sinh vat ky khi trong qué
trinh ¢é dinh nitrogen & méi trudng sinh thai rimg
ngip man. Két qua phén tich thu vién gen nifH cho
thdy cac nhém vi khuan ky khi (Desulfovibrio va
Geobacter) déng vai tré quan trong trong qua trinh
¢ dinh nitrogen tai rl'mg ngdp méan. Bén canh do,
mot lwong 16n vi khuin tham gia qua trinh nay thuoc
nhém chua phin lap duoc (chiém trén 20% tong sb
clone trong ca hai mau da phan tich).



Tap chi Céng nghé Sinh hoc 7(1): 101-106, 2009

L&i cam on: Nhém tic gid xin chdan thanh cam on
cdn bo B6 mén Sinh thdi Méi treong, khoa Sinh hoc
- Dai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia
thanh phé H6 Chi Minh di giup dé trong viéc thu
madu tai rimg phong hé Can Gio, thanh phé Hé Chi
Minh. Nghién ciru duoc thyc hién véi sy tro giup ciia
Pé tai Khoa hoc Co ban 621506.
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MANGROVE AND THE INVOLVING

'Institute of Microbiology and Biotechnology, National University Hanoi
*University of Natural Sciences, National University HCM City

SUMMARY

Mangrove sediments are usually limited in nitrogen and phosphorous. Dissolved nitrogen, the largest
nitrogen reservoir would help to solve this problem through activity of nitrogen-fixing microorganisms, the
role of these microbes is therefore quite important in mangrove ecosystem. In Cangio mangrove, the total
nitrogen content was measured highest at 2 - 3 cm surface of the sediment (342 nmol.kg™") and gradually
decreased with depth, indicating the contribution of nitrogen washed out from land to the surface layers and the
role of native nitrogen fixing microbes in supplying nitrogen for deeper layers. By using acetylene reduction
assay, the enzyme nitrogenase was determined with minor activity in the surface layers, but with high activity
concentrated at the depth below 5 cm, where oxygen is limited. Analyses of clone library of the nifH gene,
coding for dinitrogenase reductase of the nitrogenase complex showed highly diversed nitrogen-fixing
communities in both surface and deep sediments, among those anaerobic species such as Desulfovibrio and
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Geobacter were most abundant. This finding revealed a significant distinction between nitrogen-fixing
community in mangroves and that in rice or bean rhizosphere, where aerobic species (Rhizobium, Agrobacter
...) are dominant.

Keywords: Anaerobic bacteria, mangrove, nifH, nitrogenase, nitrogen fixation, sediment
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