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SUMMARY

RESEARCH ON IDENTIFYING OF ANAMMOX BACTERIA IN THE
BIOMASS OF ANAMMOX ENRICHMENT SYSTEM IN LEATHER AND
SHOE RESEARCH INSTITUTE, MINISTRY OF INDUSTRY AND TRADE
USING MOLECULAR BIOLOGY TECHNIQUES

Anammox is one of the newly found drivers known to contribute to the biogeochemical
nitrogen cycle. In the marine environment, more than 50% of nitrogenous compounds
are reportedly converted into nitrogen gas via the anammox pathway. Several methods
have been used to detect the presence and activity of anammox bacteria in the
environment, including 16S rRNA gene-based approaches or based on their lipids,
functional genes, and unique reaction pathways. Here, we report a molecular method
using the primer sets that were published for detecting the genes encoding 16S rRNA
gene and subunit of the hydrazine oxidoreductase (hzsA) in anammox bacteria. 16S
rRNA gene sequences and hzsA gene sequences were retrieved from anammox en-
richment cultures system in center of analysis and environmental technology, Leather
and Shoe Research Institute, Ha Noi. All sequences were demonstrated that anammox
bacteria which were belonged to Candidatus Brocadia genus presented in our system.
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1. DAT VAN DE

Anammox |4 tén viét tit bay chit cai dau coa
cum tir Anaerobic Ammonium Oxidation,
mot qua trinh quan trong trong vong tuan
hoan Nito dugc thuc hién baoi cac vi
khuan [1].

Anammox 1 vi khuan tu dudng, ching
st dung CO,, hoic HCO; lam ngudn
Carbon. Nhitng phan tich trong hé gen
cta ching cho thay ching ¢ dinh CO,
theo con duong acetyl-CoA. Nang lugng
sinh ra tir con dudng nay duoc dung dé
chuyén hoéa nitrit va ammoni tryc tiép
thanh Nito. Qua trinh sinh hoc nay sinh
ra Nito da dong gop khoang 50% khi
Nito duoc sinh ra tor dai duong [2-5].
Pay 1a diém dic trung ma nhd do
anammox dong vai tro dac biét quan
trong trong viéc xir ly ammoni trong
nudc thai sinh hoat va céng nghiép va
hién dang duoc nghién ctu ung dung
rong rai ¢ cac nudc nhu Ha Lan, Nhat
Ban, Dt va Trung Qudc [2, 5-8].

Vi khuan Anammox duoc xép vao nganh
Planctomycetes, l6p Planctomyces, bo
Planctomycetales, ho Planctomycetaceae
vai 5 chi khac nhau la Brocadia,Kuenenia,
Anammoxoglobus, Jettenia, va Scalindua.
Hau hét ching dugc tim thiy trong qua
trinh x{r Iy nudc thai bang phuong phap
sinh hoc hodc sdng trong mdi truong
khoang yém khi. Cho t6i nay ngudi ta
van chua phan lap dugc ching bang
phuong phap nudi ciy vi sinh. [6, 7, 9]
Vi khuadn anammox sinh truéng rat
cham, chu ky nhan d6i té bao cta chung
kéo dai tir 11- 20 ngay c6 loai con kéo
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dai hon. Trong tu nhién, ching la vi
khuan yém khi bat budc va bi e ché
sinh truong & ndng d6 oxy 2 pM. Vi thé,
cho téi nay chua c6 bit ky bang chimng
nao vé viéc nudi cdy, phan lap duoc cac
vi khuan annamox trong phong thi
nghiém [6, 7]. Song c6 rat nhiéu nghién
clru vé cac dic diém sinh vat, héa hoc
ciia vi khuan anammox. Hau hét céac
nghién ctru chimg minh cau triic té bao,
qua trinh sinh trudng, cac co ché quan
trong va trinh ty by gen ctia chung [7].

Nam 2005, bang viéc tmg dung phuong
phap lai phan tir ¢6 gan huynh quang dé
xac dinh gen 16S cua vi khuan
anammox, Schmid va cong sy da xac
dinh duoc cac vi khudn anammox thudc
chi Candidatus. Kuenenia va Candidatus
Scalindua truong  [10].
Candidatus 1a moét thuat ngr dugc su

trong moi

dung trong phan loai hoc ddi véi cac vi
khuan khong nudi cdy phan 1ap duoc.
Mic di nhom nghién ctru da rat thanh
cong trong viéce thiét ké cac cap moi dic
hiéu dé xac dinh vi khuan anammox
trong cac moi truong khac nhau nhung
phuong phap nay van ton tai nhitng han
ché do tinh bao t6n thip hon cua cac
trinh tw gen 16S trong vi khuan
anammox. Trong mot nghién ctru khac
cua Penton va cong sy nam 2006, cac
cap moi cho phan ung lai in situ duoc
danh gi4 1a ddc hiéu va nhay hon ciing
da dugc thiét ké dé dinh danh anammox
[11]. Mic du vay, nhimg cip mdi nay
cling bét cip ca voi cac gen 16S cua
nhitng vi khuén khong thudoc ho
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planctomycete. Trong khi gen 16S van
tiép tuc duoc st dung nhu mot marker
sinh hoc dé xac dinh vi khuin anammox
thi gin day viéc xac dinh vi khuan
anammox dya vao cac gen cAu tric dic
trung khac cua ching.

Nam 2006, nho vao phuong phéap giai
trinh tgy gen va phan tich trinh tu cua
mot hé cac vi khuan khac nhau trong
mot quan x4 vi khuan duoc goi la
phuong phap Sequencing batch reactor
(SBR) ma by gen cua Candidatus
Kuenenia stuttgartiensis mot chi cua vi
khuin anammox duoc giai ma 74% [6,
12]. Nho vao két qua nay da tao dung
co s& cho viéc nghién clru cac gen chuc
nang khéac cta vi khuan anammox.

Duya vao bg gen thu dugc cac nha nghién
ciru di dua ra gia thuyét vé co ché
chuyén hoa amoni yém khi dudi x(c tac
cua enzyme hydrazine oxidoreductase
(hzo). Budc dau tién trong qua trinh d6
la viéc khu NO3z thanh NO; dudi tac
dung ctua enzyme nitrite oxidoreductase,
enzyme tong hop hydrazine sinh ra
hydrazine tir NO,” va ammoni, cudi cling
1a hydrazine duoc chuyén hoa thanh khi
nito N, xtc tac cua enzyme hydrazine
oxidoreductase (hzo). Cac nghién ctu
gin ddy da dua ra nhiing bang ching
mot cach rat diy du vé cau tric cua
enzyme hzo ciing nhur co ché xic tac cua
né trong qué trinh amoni yém khi [13].
Enzyme hzo dugc ma héa bdi nhom gen
hzsA, hzsB, hzsC, cac gen hzo ciing
duoc tim théy trong mot loat cac chi vi
khuan anammox trong cic moi trudng
khoang bao gdm ca cac chi méi phat

hién nhu Candidatus ‘Jesttenia sp’ va
Candidatus ‘Kuenenia stuttgartie [14].
Gan day, Schmid va cong su ciing di
thiét ké nhimg cdp modi dic hiéu dé xac
dinh gen hzo trong sinh quyén va cho
thdy hzo c6 mit trong tt ca cac vi khuan
anammox duoc nghién ctru, vi thé né co
thé 14 mot tiéu chuin sinh hoc cho viéc
xac dinh vi khuin anammox [14, 15].
V61 muc dich xac dinh su ¢6 mat cia vi
khuan anammox trong sinh khdi ctia hé
thong 1am gidu anammox bing phuong
phép tach dong va gidi trinh ty gen 16S
cta vi khuin, nhan ban va giai trinh tu
gen hzsA (hydrazine oxidoreductase
subunit A) mdt gen dic trung cua vi
khuin anammox.
2. POI TUONG VA PHUONG PHAP
2.1 Poi twong
Sinh khéi ky khi duogc 1ay tir hé thong
lam gidu anammox tai Vién da gidy Viét
Nam. Sinh khéi gom hai phan 1a phan
gi4 thé va phan dich nudi cay.
2.2 Phuong phap
Tach chiét ADN tong s6
Cit mot miéng gia thé co kich thudc 1
x1 cm, cho miéng gia thé vao ong
eppendorf 1.5 ml. Cho 1 ml dich nudi
ciy vao bng, vortex trong 30 gidy. Tach
riéng phan dich va miéng gia the.
Lay 100 pl mau dé tach chiét ADN tong
s bang kit tach chiét ADN cua héng
QIAGEN (Germany). ADN tong s sau
d6 duoc st dung lam khuon mau cho
phan tng PCR nhéan ban doan gen 16S
ctia vi khuan va doan gen hzsA.
PCR nhén ban ADN
Cap mdi duoc chon lwa dé nhan ban
doan gen 16S rARN va hzsA dugc trinh
9
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bay trong bang 1. V&i gen 16S rARN,
viéc nhan ban dugc thyc hién bang phan
ung PCR theo quy trinh da dugc mo ta
trong cac nghién ciru trudc day [16].
Phan ung PCR nhan ban gen 16S rARN
bao gdm céc thanh phan 5 pl buffer (5X
GoTaq Flexies Buffer- Promega), 3.5 pl
MgCl, (25mM, Promega), 1pl dNTPs
(10 pM, Roche), 2 ul 16S rRNA F/R (10
KM, Sigma), va H,O trong téng thé tich
25 ul. Chu trinh nhiét dugc sir dung dé
nhan ban gen 16S nhu sau 95°C trong 2
phiit, 95°C trong 30 gidy, nhiét do gan
mdi & 56°C trong 30 gidy, 72°C trong 1

phut 20 gidy, 1ap lai 30 chu ky tr bude
2, 72°C trong 10 phut, thyc hi¢n trén
may PCR 9700 ABI- M3.

Phéan rng nhan ban gen hzsA c¢ trinh tu
cap mdi duge mod ta & bang 1 va thyc
hién theo nhitng cong b trudc day [14,
15]. Nhiét d6 gin moi dugc thyc hién &
58°C trong 30 gidy, 35 chu ky. San
phiam PCR duoc dién di trén gel agarose
1% va dugc doc trén may soi gel (Gel
Doc — Biorad). HzsA gen nhan ban dugc
st dung 1am khuén mau trong phan g
giai trinh ty tryc tiép tir san pham PCR.

Bdng‘ 1:
Tén moi Trinh tw Tén doan gen
dwgc nhan ban
16S rRNAF | 5° TGC CAG CAG CCG CGG TAA 3° 16S rRNA
16S rRNAR | 57 AGG CCC GGG AAC GTATTC AC 3’ 16S rRNA
hzsA 526F | 5°’TAY TTT GAA GGD GAC TGG 3’ hzsA
hzsA 1857R | 5’AAA BGG YGA ATC ATA RTG GC ‘3 hzsA

Tach dong gen 16S rRNA nhan ban tir
vi khuén trong sinh khdi
San pham PCR 168 sau khi nhan ban va

dién di trén gel, dugc st dung dé gin
vao vecto pGEM-T Easy va tach dong
theo huéng dan cua hang Promega. Cac
plasmid dugc tach chiét va chon loc
bang kit Miniprep kit (QIAGEN). Cac
dong vecto cd6 AND chén vao dugc kiém
tra trén gel agarose sau khi cit bang
enzyme gidi han EcoRI. Cac plasmid
sau do dugc giai trinh ty va phan tich
bang phian mém DNAbaser - Heracle
BioSoft S.R.L.
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3. KET QUA VA BIEN LUAN

3.1 Két qua nhan ban doan gen 16S
rARN va doan gen hzsA ma hda cho
enzyme hydrazine synthase cuda vi
khuan anammox

ADN tir mau sinh khdi dugc tach chiét
va su dung lam khuin mau cho phan
ung PCR. Poan gen 16S rARN dugc
nhan ban trong nghién cuu nay co kich
thudc 1a 850 bp. Poan gen hzsA dac
hiéu va c6 kich thudc la 1331 bp. Hinh 1
va hinh 2 1a anh dién di cac san pham
nhan ban gen 16S va gen hzsA tir mau

sinh khdi tir hé théng 1am giau anammox
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_Hinh 1: Anh dién di san phd:m PCR nhan bdn dogn gen 16S rADN tir mau
sinh khoi anammox cung thang chudn. NTC: khdng c6 ADN khuén, C(Q): ADN
khudn tach tir gia thé cuia sinh khai, Sup (Q): ADN khuan tach ti dich nudi.
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Hinh 2: Dién di san pham PCR nhan ban dogn ADN gen
hzsA cua vi khugn Anammox. 1:NTC- none template control, 2:
ADN khuon tach tir dich nudi, 3: ADN khu6n tach ti sinh khdi gia
thé, 4: Maker 1 kb Fermentas, 5: ADN khuén tach tir vi khudn
Gram am hiéu khi (E.coli), 6: ADN khudn tach tir vi khudn Gram
dirong hiéu khi (S.aureus), 7: ADN khudn téch tir nwéc thdi sinh
hoat

3.2 Tach dong va giai trinh tw gen PGEM-T Easy sau d6 dugc bién nap vao

16S rARN té bao E.coli Top 10. Sau qua trinh chon
San pham PCR cuaa phan tng nhan ban loc plasmid tai t6 hop, nim dong khuan
doan gen 16S rARN duoc gan vao vecto lac c6 kha ning chira plasmid téi to hop
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mang doan gen 16S rARN da dugc chon
dé giai trinh ty gen. Phin mém
DNAbaser duoc sir dung dé phan tich
trinh ty ctia nam doan gen 16S rARN,
sau do cac trinh tu nay duoc so sanh vai
cac trinh ty trong dir liéu cua ngén hang
gen thé gioi GenBank - NCBI [17].

Két qua giai trinh ty cho thiy, cac doan
ADN chén vao vecto déu 1a cac doan
ADN cua gen 16S rARN cua vi khuan,
Vi ty 18 twong dong 13 99%. Bong thoi
chiing ta cé thé thay trong sinh khéi cua
qua trinh lam giau anammox ton tai
nhiéu loai vi sinh vat ky khi bao gom
Acidovorax sp, Chloroflexi bacterium,

Candidatus Brocadia, Denitratisoma sp.
Candidatus Brocadia 1a mgt trong nam
chi cia vi khuan anammox [6, 7, 9]
(Bang 2). Mic du vdy, theo nhiéu nghién
ciru truoc day, gen 16S rARN khong
phai 13 mot tiéu chuin vang trong viéc
dinh danh vi khuan thudc ho anammox
do dic diém khong phan lap duoc cua
ching [15]. Mat khac, trinh ty gen 16S
rARN thyuc t& chi chinh xac duge dén
cAp do chi (genus) cia anammox ma
chua xac dinh dugc tén loai (species).
Chinh vi nhuge diém nay nén chung toi
tién hanh giai trinh ty gen hzsA dic
trung cho anammox.

Bang 2: Quan thé vi sinh vt ky khi c6 mdt trong sinh khéi ky khi ldy tir hé thong lam
giau anammox tai Vién Da giay Viét Nam (Két qud so sanh trinh tw gen 16S rARN véi
ngan hang gen thé gisi GenBank).

Dong Plasmid | Tén loai

Ty 1én twong ddng | M4 trong Genbank

1 ribosomal RNA
partial sequence

Acidovorax sp. B8 16S
gene,

99% KF826888.1

Uncultured

partial sequence

Chloroflexi
bacterium clone MP-R77
16S ribosomal RNA gene,

99% JN038747.1

Uncultured

RNA
sequence

gene,

Candidatus
Brocadia sp. clone KTH11-
Amx-C10 16S ribosomal
partial

99% KF606759.1

Uncultured

RNA
sequence

gene,

Candidatus
Brocadia sp. clone KTH11-
Amx-A01 16S ribosomal
partial

99% KF606757.1

clone
ribosomal RNA
partial sequence

Uncultured planctomycete
Pla_P0O55-3 16S
gene,

99% GQ356105.1
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Uncultured

Amx-C10 16S ribosomal
RNA gene, partial
sequence

Candidatus
Brocadia sp. clone KTH11-

99% KF606759.1

Uncultured

Amx-A01 16S ribosomal
RNA gene, partial
sequence

Candidatus
Brocadia sp. clone KTH11-

99% KF606757.1

Denitratisoma sp.

ANA-RAS-29
ribosomal RNA
partial sequence

gene,

enrichment culture clone
16S

99% HM769664.

3.3 Giai trinh tw gen hzsA ma héa cho
enzyme hydrazine syntheses cua vi
khuan anammox

Bigdye® Xterminator V3.1 cycle
sequencing kit dugc str dung trong phan
Gng giai trinh gen hzsA. Két qua giai
trinh ty sau d6 duoc phan tich bang phan
mém DNAbaser, va dugc so sanh voi dix
licu trong ngan hang gen thé gioi
(http://blast.ncbi.nlm.nih.gov/Blast.cgi).
Trinh tu doan gen hzsA thu duoc twong
dong 95% so Véi trinh tu cua hzsA tur
Candidatus Brocadia fulgida tim thiy
tai Trung Qudc va di dugc ding ky
trong GenBank véi ma so ding ky 1a
JN703714.1[15, 18] .

4. KET LUAN

ba thyc hién thanh cdng nhéan ban giai
trinh tu gen 16S va hzsA cua vi khuan
anammox trong mau sinh khéi duoc 1am
gidu tai Vién Nghién ctu Da Giay, Bo
Cong Thuong.

Trinh tu thu duoc cho thiy vi khuan
anammox trong mau la chi Candidatus

Brocadia véi do tin cay la 99% va la
loai Candidatus Brocadia fulgida véi do
tin cay la 95%.
Pay 1a nghién ctu nhim dinh danh vi
khuan anammox lan dau tién tai Viét
Nam do Vién Nghién ctu Da Giay, Bo
Cong Thuong thuc hién.
5. KIEN NGHI
Can thiét nhitng nghién ciru sau sic hon
Vvé cac dic diém sinh truong phat trién
va sinh hoc phén tir caia Anammox cé
trong sinh khdi, tao co s& cho viéc dua
anammox tng dung trong sur ly nudc
thai.
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