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TOM TAT 

Tram tich ttong rimg ngap man thudng bi ban che ve nittogen va phosphoms. Nifrogen d dang khi hoa tan 
la nguon dy trii ldn tai viing sinh thai nay, do vay cac vi sinh vat c6 dinh nitrogen co vai fro vo cung quan frpng 
a day. Tai rung ngap man Can Gid, chiing toi da xac dinh dupc ham lupng nittogen tdng s6 cao nhit d 2 - 3 cm 
be mat ttam tich (342 mnol.kg"') va giam din theo dp sau, thl hien sy dong gop cua nifrogen nia froi ta dit 
lien ddi vai ttarn tfch be mat va vai tto ciia vi sinh vat c6 dinh nittogen ban dia ttong viec duy tti ngudn 

,. nittogen d ldp ttam tich duai be mat. Thong qua phuang phap kbit acetylene, nittogenase dupc xac dinh hlu 
nhu khong c6 boat tinh a ttim tich ht mat ma tap tmng chu ySu a dp sau duai 5 cm, la nai cd moi trudng thiSu 
oxygen. Phan tich thu vien gen nifA ma hoa cho dinitrogenase reductase cua phiic hop nittogenase cho phep 
xac dinh miic dp da dang cao cua vi sinh vat c6 dinh nifrogen d ca ldp ttim tich bd mat va lap ttim tich sau 
dudi 5 cm, ttong do cac nhom yi khuin ky khi nhu Desulfovibrio hay Geobacter chilm uu thl. Dilu nay cho 
thay, sy khac biet ro ret cua quan thl vi sinh vat co dinh nittogen d rung ngap man so vai cac viing ri lua hay 
cac cay hp dau, noi co cac loai hieu khi (Rhizobium, Agrobacter ...) chilm uu thl. 

Tir khoa: Co dinh nitrogen, nitrogenase, nifH, rimg ngap man, tram tich, vi khudn ky khi 

MODAU 

Rimg ngap man la vung sinh thai cd miic sinh 
tradmg cao va da dang sinh hpc phong phii. Loai hinh 
sinh thai nay khu tni dpe theo cac bd bien vung nhiet 
ddi, chiem 60 - 70% dien tich bd biln tren frai dit 
(Clough, 1998). Nam d vi tri trang gian giixa bien va 
dat lien, rimg ngap man cd vai trd nhu he thong lpc 
ddi vdi cac nguon nudc tit dat lien ra bien, do vay cd 
anh hudmg ldm den dac diem sinh thai tai cac vung 
biln gin bd (Ditmar, Lara, 2000; Tam, Wong, 2000). 

Vdi dieu kien thudng xuyen ngap nudc, mdi 
tradmg cho vi sinh vat phat trien frong lap fram tich d 
rimg ngap man chu yeu la ky khi (Dittmar, Lara, 
2001). Ldp fram tich cua rimg ngap man ndi chung 
dupc dac trung bdi moi tradmg nuac Ip va cd ham 
lupmg carbon hiiu ca cao nhung lai bi ban chi vl 
nifrogen va phosphoras (Ditmar, Lara, 2000). Ngoai 
mpt phan nifrogen dupc dem tdi tit dat lien, ngudn 
nifrogen chinh de dam bac can bang ttong chu trinh 
tuan hoan vat chat d rimg ngap man do nhdm vi 
khuan cd dinh nifrogen dam nhiem, cbuyen hda 
nifrogen khi quyen (N2) thanh ammonium 
(Cleveland, 1999; Ditmar, Lara, 2000). 

Nitrogenase la mpt phiic hpp enzyme cd chirc 
nang xiic tac cho cac phan iing frong qua trinh cd 

dinh nifrogen gdm hai protein khac nhau; protein 
chiia sat (dinifrogenase reductase) va protein chiia 
molipden (dinifrogenase). nifW la gen ma hda cho 
protein chiia sat, cd dp bac thii cao frong cac loai vi 
sinh vat khac nhau, do vay thudmg dupc dung lam 
cdng cy de nghien ciru vi sinh vat cd dinh nifrogen 
frong mdi tradmg tu nhien (Zehr, Capone, 1996). Cay 
pha he dya tren trinh ty gen nifH thudmg thl hien 
chinh xac mdi tuomg quan giiia cac loai nhu d cay 
pha he dua fren trinh ty 16S rDNA (Heimecker et al, 
1985). 

Trong bai bao nay, chiing toi tien hanh tim hilu 
qua trinh cd dinh nittogen dien ra frong ldp frim tich 
cua rung ngap man tai cac dp sau khac nhau, ciing 
nhu xac dinh cac nhdm vi khuan ddng vai frd chu 
dao trong qua trinh nay thdng qua nghien ciiu gen 
nifH bang phuomg phap thiet lap va phan tich thu 
vien gen. 

NGUYEN VAT LIEU VA PHUONG PHAP 
NGHIEN CUXJ 

Thu mau tram tich theo chieu sau 

Mau tram tich dupc thu thap bang dyng cu hinh 
dng (Hinh 1), dam bao mau d cac tang khac nhau 
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khong bi xao frdn. Mau sau khi thu dupc cit ldp theo 
dp sau khac nhau 5, 10, 15 va 20 cm va bao quan 
trong 4°C cho den khi tien hanh phan tich trong 
phong thi nghiem. 

Dinh luong hoat tinh co dinh nitrogen sinh hoc 
trong mau tram tich 

Hoat tinh cd dinh nitrogen dupc xac dinh theo 
phuomg phap cua Hardy va ddng tac gia (1973), 
trcng dd acetylene dupc dimg lam ca chat cho 
enzyme nifrogenase va boat tinh dupc xac dinh 
thong qua lupmg ethylene tao ra fren may sac ky khi 
Shimadzu 1500, su dung helium la khi mang va dau 
doc TCD. 

Xac dinh ham lirgmg nitrogen tong so trong mau 
tram tich 

Mau fram tich dupc say khd va tan nhd trade khi 
tien hanh xac dinh ham lupmg nifrogen tdng sd fren 
may phan ticb nguyen td hda hpc (Euro-EA 
Elemental Analysis) theo nguyen ly ddt chay ket hop 
vdi sac ky khi. 

Tach chiet DNA tong so tir mau tram tich 

DNA tdng sd frong mau fram tich dupc tach 
chiet theo phuang phap do Zhou va ddng tac gia 
(1996) md ta vdi cai bien d ndng dp proteinase K la 
20 mg/ml va ndng dp dem phosphate trong dung 
dich pha tl bao la 120 mM. 

Thiet lap va phan tich thu* vien gen nitrogenase 

Doan gen nifH dai 400 bp dupc khuech dai vai 
mau DNA tdng sd tach chiet tryc tiep tir mau fram 
tich sir dyng cap mdi cd dp bien tinh cac; moi xudi 
5'- GGHAARGGHGGHATHGGNAARTC -3' va 
mli ngupc 5'- GGCATNGCRAANCCVCCRCAN 
AC -3 (Mehta et al, 2003). San phim PCR sau dd 
dupc gan vac pCR4-T0P0 vector sir dyng TOPO 
TA cloning Kit va tl bac kha biln One Shot TOPIO 
theo hudmg dan ciia nha san xuat (Invifrogen). Cac 
ddng dupc chpn mpt each ngau nhien de thiet lap thu 
vien gen. Dean chen cua gen nifH sau dd dupc 
khuech dai sir dyng cap mdi Ml3 xudi va ngupc, san 
phim PCR dupc tinh sach blng QiaQuick PCR 
purification Kit (QiaGen) va dpe frinh ttr thee ca hai 
chieu blng cac doan mdi T3 va T7. Cac trinh ty sau 
do dupc xir ly blng phan mim BioEdit, dich sang 
trinh ty amino acid va so sanh ve dp tuong ddng vdi 
cac frinh ty da cdng bl tren GenBank sir dyng cdng 
cu BLAST. 

KET QUA VA T H A O L U A N 

Dac digm cac miu tram tich nghien cmi 

Tram tich frong rimg ngap man dupc chia thanh 
hai vimg khac nhau, viing bd nudc va vimg re. Bun 
tram tich d vimg ba nudc cd mau sang va thudng 
xuyen tiep xiic vdi anh sang mat frdi, frong khi do 
bun d vimg re dudc cd mau tii den den va hau nhu 
bi che phu hoan toan, khdng cd anh mat frai rpi vao 
(Hinh IA, B). 0 mdi vimg, mau dupc thu bang dung 
cu hinh dng (Hinh IC) vdi dp lap lai la 3, sau do 
phan tang 5, 10, 15, 20 cm chuyen vac cac ong cd 
mit xoay, bao quan tai 4°C cho den khi tien hanh 
phan tich trong phdng thi nghiem. 

Ham lirong nitrogen tong so trong mau biin trim 
tich 

Lupmg nifrogen tdng so frong mau bun fram tich 
dupc xac dinh ddi vol cac tang khac nhau (Hinh 2) 
cho thay khdng cd sy khac biet dang ke giiia mau d 
viing bd nudc va mau d vimg re dudc. O ca hai vimg 
nay, ndng dp nifrogen cao nhat d khoang 2 - 3 cm be 
mat va giam dan theo dp sau. Hien tupng nay cd the 
dupc giai thich do tang be mat dupc bd sung mpt 
lupng dang ke nitrogen tit ngudn nudc ttong dat lien 
chay ra. So vdi lupmg carbon cd mat frong moi 
tradmg sinh thai nay (khoang 2000 mmol/kg bun) thi 
lupmg nitrogen chua dat miic dp tdi uu cho cac qua 
trinh chuyen hda sinh hpc tai day, hay ndi each khac 
mdi tradmg rimg ngap man d frang thai thieu 
nifrogen. Hien tupmg nay cflng dupc cdng bd ttong 
cac nghien ciiu trade day (Ditmar, Lara, 2000). 

Hoat tinh nitrogenase trong mau biin tram tich 

Mirc dp tham gia cua vi sinh vat trong viec cung 
cap ngudn nifrogen cho he sinh thai tai rimg ngap 
man dupc xac dinh thdng qua boat tinh nifrogenase, 
la enzyme chi c6 d vi sinh vat, thye hien phan iing 
khit phan tir N2 thanh NH4. Kit qua thi nghiem do 
hoat tinh khit acetylene cho thay enzyme nay hau 
nhu khong the hien boat tinh d 5 cm bl mat cua cac 
mau bim, nhu vay ngudn nitrogen d day dupc cung 
cap chil yeu tit dat lien. Khac vdi bl mat, biin d dp 
sau dudi 5 cm cd boat tfnh enzyme kha cao, dat 40 -
50 pmol.L"' bim (Hinh 3), chiing td ngudn nitrogen 
d day dupc duy tri mpt phan dang kl dc vi sinh vat 
cl dinh nitrogen ban dia. 

Cd thl nhan thiy ring boat tinh nitrogenase d 
vimg bd nudc (vimg dupc chilu sang) va vimg rl 
dudc (viing khdng dupc chilu sang) khdng cd sy 
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khac biet dang ke, nhu vay vai frd ciia cac loai cd Rhodobacter...) khong quan frpng so vdi cac loai hda 
dinh nitrogen quang duomg a day {Cyanobacteria, duomg. 

Hinh 1. IVIau bun tram tich thupc vung ba nuac (A) va vung re duac (B) du'pc thu theo chieu sau bang dung cu ong (C), 
dam bao bun d cac tang khac nhau khong bj xao trpn. 
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Hinh 2. Ham lu-png nitrogen tong so trong mlu bun tram Hinh 3. Hoat tinh enzyme nitrogenase trong cac mlu bun a 
tich d rung ngap man tai vCing ba nuac (») va vCing re vung ba nuac (») va vung r l duac (^) tai do sau 5 -15 cm. 
duac (A). 

Da dang vi sinh vat tham gia qua trinh co dinh 
nitrogen the hien qua phan tich thu vien gen nifB. 

Trong nghien ciiu nay, doan 400 bp ciia gen nifH 
dupc khuech dai vdi moi dac hieu va tach ddng sir 

dyng vector pCR4 (Invitrogen) de thiet lap tbu vien 
gen. Hai thu vien gen vai dp ldn 60 dom vi tach ddng 
(clone) trong mdi thu vien da dupc thiet lap cho mlu 
bun be mat ( 0 - 5 cm) va mau bim sau ( 5 - 1 5 cm). 
Ket qua phan tich trinh ty cac clone va so sanh vdi 
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ngan hang du lieu trinh ty amino acid cua GeneBank 
cho thay mirc dp da dang cao cua vi sinh vat cd dinh 
nitrogen d ca hai mau (Hinh 4). 

So vai mlu d dp sau dudi 5 cm, mau be mat cd 
quan the vi sinh vat mang gen ma hda cho 
nitrogenase da dang hom. Tuy nhien, trcng ca bai dp 
sau, ben canh nhdm vi khuan chua phan lap dupc, 
nhdm vi khuan sinh tradmg ky khi nhu Desulfovibrio 
hay Geobacter chiem ty le ldm hem ca. Dieu nay 
cflng phan anh mdi tradmg thieu oxygen trong bim d 
rimg ngap man va uu the cua cac loai ky khi. Cac 
nghien cim trade day cho thay nhieu loai vi khuan 
kbit sulfate thupc chi Desulfovibrio mang gen 

nitrogenase va cd kha nang co djnh nitrogen (Rabus, 
Widdel, 2000). Khac vdi vi khuin khit sulfate, vi 
khuin kbit sit III Geobacter chua dupc kiem chiing 
ve kha nang c l dinh nitrogen, tuy nhien nhdm vi 
khuan nay la mot nhdm ky khi quan trpng trong mpt 
sd vung sinh thai, trong do cd rimg ngap man 
(Bazylinski et al, 2000). Trong ca hai loai mau dupc 
pban ticb, nhdm vi khuin kbit sulfate thupc chi 
Desulfovibrio deu cd mat vdi ty le cao (27% frong 
mau 5 cm be mat va 38% trcng mau dudi 5 cm). Ket 
qua nay cflng phu hop vdi mat dp vi khuan khu 
sulfate cao frong rimg ngap man do ndng dp sulfate 
dupc dua vao tit nudc bien (Ditmar, Lara, 2001). 
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Hinh 4. Da dang vi khuan co dinh nitrogen trong mau biin tai rung ngap man Can Gia theo phuang phap phan tich thu vien 
gen nifH. 

KET LUAN 

Nitrogen tdng sd frong mau bim d rimg ngap 
man Can Gid cao nhat d 5 cm be mat va giam dan 
theo dp sau. Lupmg nitrogen nay chua dat mirc dp tdi 
uu cho cac qua frinh chuyen hda sinh hpc tai day. 
Hoat tinh nitrogenase dupc xac dinh d mirc cao nhat 
trong mau bun d dp sau duai 5 cm, trong khi do mau 
be mat hau nhu khdng cd boat titih nay, chimg td vai 

trd uu thl ciia cac nhdm vi sinh vat ky khi trong qua 
trinh co dinh nitrogen d mdi tradmg sinh thai rimg 
ngap man. Ket qua phan tich thu vien gen nifH cho 
thiy cac nhdm vi khuin ky khi {Desulfovibrio va 
Geobacter) ddng vai trd quan trpng trong qua frinh 
c l dinh nitrogen tai rimg ngap man. Ben canh dd, 
mpt lupng ldm vi khuan tham gia qua trinh nay thupc 
nhdm chua phan lap^ dupc (chiem tren 20% ting sl 
clone trong ca hai mau da pban ticb). 
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Loi cam on: Nhdm tdc gid xin chdn thdnh cdm an 
cdn bg Bg mdn Sinh thdi Mdi truang, khoa Sinh hgc 
- Dgi hgc Khoa hgc Tir nhiin, Dgi hgc Quoc gia 
thdnh phd Ho Chi Minh dd giup dd trong viic thu 
mdu tgi rimg phdng hg Can Gid, thdnh pho Ho Chi 
Minh. Nghien ciru dugc thirc Men vai su trg giiip cua 
De tdi Khoa hgc Ca bdn 621506. 
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NITROGEN FIXATION IN CAN GIO M A N G R O V E AND THE INVOLVING 
MICROORGANISMS 

Dinh Thuy Hang'*, Tran Triet^ 

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

SUMMARY 

Mangrove sediments are usually limited in nifrogen and phosphorous. Dissolved nittogen, the largest 
nittogen reservoir would help to solve this problem through activity of nittogen-fixing microorganisms, the 
role of these microbes is therefore quite important in mangrove ecosystem. In Cangio mangrove, the total 
nittogen content was measured highest at 2 - 3 cm surface of the sediment (342 nmol.kg"') and gradually 
decreased with depth, indicating the contribution of nittogen washed out from land to the surface layers and the 
role of native nittogen fixing microbes in supplying nittogen for deeper layers. By using acetylene reduction 
assay, the enzyme nittogenase was determined with minor activity in the surface layers, but with high activity 
concenttated at the depth below 5 cm, where oxygen is limited. Analyses of clone library of the nijH gene, 
coding for dinittogenase reductase of the nittogenase complex showed highly diversed nifrogen-fixing 
communities in both surface and deep sediments, among those anaerobic species such as Desulfovibrio and 

* Author for correspondence: Tel: 84-4-37547694; Fax: 84-4-37547407; E-mail; dthans(a),vnu.edu. 
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Geobacter were most abundant. This finding revealed a significant distinction between nittogen-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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