Tap chi Céng nghé Sinh hpc %(2): 259-264, 2011

SU DA DANG CUA VI KHUAN TRONG NUGC THAI KHU CONG NGHIEP TU LIEM

QUA HE THONG XU LY AEROTEN

Cung Thj Ngge Mai, Nghiém Nggc Minh
Vién Cong nghé sinh hoc

TOM TAT

Sy da dang cia céc nhém vi khudn c6 kba nang phan hay céc hop chét vong thom (PAHSs) trong nuéc thai
ciia khu cdog nghiép Tir Liém tmréc va sau khu xir Iy qua hé théng xir 1y nirée thii hidu khi (Aeroten) duge
dinh gi4 bing ky thudt dién di ge! gradiem bién tinh (DGGE) trong nghién cim ndy. Véi dai ndng 4o
acrylamide/bis-acrylamide bién tinh tir 35% dén 65%, 16S rDNA cila cic nhém vi khudn nu6i cdy va khong
nudi cdy dugc di duge phén téch trén gel acrylamide/bis-acrylamide 6%. Trinh ty 16S rDNA cia ba nhém vi
khudn chiém uu thé va thé hi¢n khac bigt vé mit 43 43 dugc phin tich v xdc dinh trinh ty. Trinh oy 165 (DNA
ciia 3 nhém vi khudn nay cé dj nrong déng cao so véi gen twong fmg cla cic nhém vi khuin khéng oudi cy
trén ngén bang gen NCBL. Trinh ty 16S rDNA ciia ching vi khuin BTL12.1 tuong ddng 91% véi gen tuong
(mg ctia chiing vi khudn Flavobacterium sp. W2S82 vi CIRA42 ¢6 trong nuéc thii duge phim c6 chira hop
cbfr vong thom vi nuéc 6 nhiém pitrate, uranium. 16S rDNA ciia ching vi kbudn BTL12.7 thé hign dé twong
dbng 98% véi gen tuoug img cia vi khuin Betaproteobacteria QEDN10AEOS tir bin cia qué trinh xi Iy ki
khi, 98% véi nhém vi khuln o nuéc théi chita ce hp chit hitu co, 97% véi vi khuén Thauera minoaromatica
S2 6 khé ning phén hdy hop chét vdng thom. Ching vi khudn BTL13.1 twong déng 16S rDNA dat 95% so
véi gen cla ching vi khudn SmB39 t¥ hé théng xir Iy UASB wong xir 1y nuée théi hitu co, 94% véi vi khudn
Veillonella sp. clone V26 cé kha niing phén hiy chz béo, 92% véi vi khudn tr mwéc thai cia nha may thyc
phim (ching 1429 v LM12-14). Trinh ty cia 3 ching vi khuin BTLI2.1, BTL12.7, BTLI3.1 di dwgc ding
ky trén ngin hing co s& diY liéu GenBank (NCBI) v&i mi s6 truy cdp lén lugn 13 HM449084, HM44908S,
HM445086.

Tir khda: DGGE, nudc thdi cong nghigp, phin hisy PAHs, phan hiiy sinh hoe, it da dang tGp dodn i sinh vt

khéng qua nudi cdy

MO PAU

Trudc ddy, viéc phat hign va miéu ta cic dic
diém coa tip doin vi sich vit trong dat va nude bj &
nhifm bj gidi han vi chi ¢ | lugng nhé céc vi sinh
viit 1a c6 thé nudi cy dugc trong phdng thi nghiém.
Ngudsi ta di w6c tinh trong 1 gram dét c6 thé chira
hon 1000 loai vi sinh vit (VSV) khac nhau, ohung
chi 4 1% sb lugng VSV trén la cé kha ning nudi
cdy duge (Rossello-Mora, Amann, 2001). Ung dyng
k9 thut sinh hoc phén nr d& phat hién cdc nhom vi
sinh viit khéng phu thugc nuéi cly. tai céc vi tri &
ohiém s& gitp cc nha khoa hoc hidu biét r hon vé
diic tinh cing nhu cée co ché phan hity sinh hoc cia
nhimg nhém vi sinh vt. Gin ddy, mdt sb ky thujt
sinh hoc phén tir dya trén viéc phan tich trinh ty acid
nucleic duge s dung dé phat hign sy da dang cua
nhimg nhém VSV nhu k§ thujt ARDRA, RISA,
DGGE/TGGE, T-RFLP, FISH...(Malik et al., 2007;
Trin Minh Thio, Dodn Thanh Phuong, 2008;...)
Trong bai bio ndy ching t6i 42 skt dung ky thujt
DGGE (denaturing gradient gel eletrophoresis -

DGGE) dé danh gi4 cdu triic tip doan vi sinh vit c6
khi ning phan hiy PAHs trong nuéc thai cia kbhu
cong nghiép vira va nhé Tir Liém Ha N§i véi hé
théng xir Iy Aeroten & quy mé 5 - 101.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Nguyén li¢n

Miu nudc théi dugce lay nir bé chira cia khu cong
nghiép vira va nhé Tix Liém Ha Noi & céc vj tri khic
nhau.

M3u mirée thi sau xir ly duge Ky nr hé théng xir
ly Aeroten 0 quy mb 5 - 10 1.
Phuong phép nghién ciru
Tdch chiét DNA ting 56

. Méu nude thai truée va sau xu 1y duge ching i
tien hanh tich chiét theo phuong phap cua Zbou va
dong tic gia (1996).
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Nhan dogn gen ma héa 165 rRNA tir miu nude
thai diu vio va nr hé thong xir ly quymé 5 1.

Poan gen ma hoa 16S rRNA dugc nhin 1én bing
ky thujt PCR sir dung cip mdi: 341F*: (5’- CCT
ACG GGA GGC AGC AG -3") va 907R (5'- CCG
TCA ATT CCT TTT AGT TT -3°). Mbi xudi chira *)
12 mbi duge gin kep GC<clamp (5'- OGC CCG CCG
CGC CCC GOG CCC CTC CCC GCC GCC CCC GCC
CGA CTC CTA CGG GAG GCAGCA G-3").

Han hop phén img (25 1) gbm céc thanh phin nir
saw: buffer taq 10X (2.5 pl); MgCly 25 mM (3 pl):
dNTPs 2,5 mM (2,5 pl); méi 341F-GC 20 pmol (1
ut); mdi 907R 20 pmol (1 pl; Taq polymeraseSUnit/
ul (0,5 ply; ddH;0 (12.5 pl): DNA (2 ul).

Chu trinh nhiét 4§ duge sir dung nhu sau: 95°C
(5 phir), 95°C (1 phit), 55°C (1 phut), 72°C (3 phat),
1p lai 35 chu ky tiy budc 2 t6i budc 4, 72°C (7 phit),
4°C & bao quan..

Danh gi4 sy da dang cua tdp dodn vi sinh vit
béng k¥ thuat DGGE

San phim PCR sau khi dugc nhén lén véi cip
mdi 341F-GC va 907R (cé kich thuéc khoang 600
bp) dugc sir dung dé chay di¢n di DGGE. K§¥ thuat
ndy dugc sir dyng dé phan tich cac bing nghién ciru
véi ndog dj gel acrylamide/bis acrylamide 6% (dung
dich bién tinh 100% chira 7M urea), dai bién tinh tr
35% dén 65% va dugc thyue hién trén thiét bj Deode
(Bio-Rad) & 100V trong hé dém TAE 1X qua dém &
60°C. Gel duge nhugm bing dung dich ethidium
bromide v quan sat duéi 4nh sang tir ngoai dé phat
hi¢n sy da dang 16S rDNA cia cac nhém vi sinh vit
nubi ciy va khong nuéi chy dugc.

Hoéa chét sit dung: hoa chit tinh khiét cua cac
hang: Sigma, Biorad, Biobasic,....

Bang 1. Ndng a6 bién tinh gbc 0% va 80%.

0% (25 ml)  80% (25 ml)
Acrylamid/bis-acrylamid 3,75 3.75ml
TAE 50x 0.5 05ml
Formanmide 8mi
Urea 1059
dH;0 i 25 161 25 m)

Cic bang DNA dim nhat va thé hidn sy kbac
bi§t nhét trugc va sau xir ly dugc quan sat va ciit
Kkhoi gel, tinh sach va khuéch dai bing phdn tmg
PCR véi cip modi 341F va 907R, sin phdm PCR
dugc lam sach va xac dinh trinh ty nucleotide trén
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may ABI PRISM 3100 Avant Data Collection v.1.0.
Trinh ty nucleotide nhin dugc s& duge xir 1y, phin
tich vi so sanh véi cdc trinh ty trong (mg trén
GenBank (NCBI) nhé céng cu BLAST.

Bang 2. Nbng a6 bidn tinh 35% va 65%.

35% (13 m) 65% (13 mi)

0% 7.31 ml 244m

80% 5,69 ml 10.56 ml

TEMED Ml 11pl

APS 10% 10l 110 pl
KET QUA VA THAO LUAN
Téch chiét DNA téng sb

Trong k¥ thuit DGGE, vigc tich chiét dugc

DNA tdng 56 14 viéc lam quan trong, tuy nhién viéc
tach chiét duge DNA tdng 58 tr m3u méi truomg 14 1
vigc lam khé kbin vi trong nuéc thai con cé nhidu
cdc yéu t8 khic anh hudng 16i hi¢u qud tach chiét
nhu céc acid hir co, humic acid... Trong nghién ciru
ndy chiing 16i 4 tién hanh tach chiét DNA téng s&
theo phuong phap ctia Zhou vi ddng tic gia (1996).
Sau khi tach chiét duge DNA tdng sb duge kiém tra.
Két qui cho thiy, DNA thu dugc gon, rd nét du diéu
kién sir dung cho céc thi nghiém tiép theo.

Nhin dong doan gen ma héa 16S rRNA bing k§y
thuat PCR

Phan tng nhin doan gen md héa 16S rDNA cia
cac chung vi sinh vt ¢6 trong nuée thai xir 1y véi
cip mdi dic hiéu la 341F-GC vi S07R. Sén phém
PCR dugc dién di trén gel agarose 1% (Hinh 1).

Dinh gid sy da dang cia tdp doin vi sinh vit
biing k§ thuit DGGE

_ San phdm PCR sau khi dwgc nhén lén véi cip
méi (341F-GC, 907R) dugc tién hanh chay dién di véi
dai ndng do gel bién tinh tr 35% 161 65% (Hinh 2).

Véi dai ndng d bién tinh 35% va 65% trén dién
di 46 cho thiy, s6 lugng cic nhém vi sinh vit tir miu
nuc thai ban dau va it bin hoat tinh trong hé théng
xtt Iy 1a kha da dang. Trong d6 nhém vi khuin & vi
tri 12.1,12.2,12.3,12.4,12.5,12.6 rd nét, kha dsic hitu,
xuét hién trong ca mau truéc va sau qué trinh xir ly.
Két qua trén cho thiy, cic nhém vi khudn nay da ¢6
shin trong mAu nudc thai truéc khi xir 1y v4 khon,
nhimg chiém wu thé mé ¢dn ludn tdn tai trong subt
thi gian xir 1y. O miu nuéc théi ban ddu thiy xudt
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hi¢n thém nhom vi khudn & vi tri 13.1 ma khong c6 &
mau h¢ thong (miu xi Iy) diéu nay chimg td cé thé
hém vi khuan & nhimg vj tri ny Ja nhom vi kbuin
bin dia khdng nusi cdy dwer va trong didu kién
phong thi nghigm d4 khéng tdn tai duge. Riéng trong
B¢ thong xr Iy c6 thém 2 nbém vi khudn & vi o
12.7,12.8 ¢4 thé day la 2 nhém vi khudn c6 kha ning
nudt cdy duge va sb luong qua it nén khéng thiy
xuit hién & miu ban ddu nhuog sau khi nuéi cly &
trong phong thi nghiém, 3b lugng da ting Ién ghiéu
én c6 mit & mhu pude sau xir ly. Bing DNA & cic

kb

«— ~600 bp

Hinh 2. S&n phdm PCR nhén doan gen mé hda 16S rRNA
cta mAu thu dirge truére va seu qué trinh xir ly nudre thai sir
dung cgp mdi 341F-GC va 807R. M. Marker 1 kb, 1. Déi
chomg (-); 2: San phdm PCR tir mau trude xir ly, 3: San
phém PCR tr m&u thu sau qué trinh xir ly.

Bing 3 cho thdy, ca 3 ching vi khudn duge lva
chon dé x4c dinh trinh ty déu 6 d§ nrong ddog cao
v6i cdc nhém vi khudn khéng nudi cdy duoc cé trén
GenBank vi dugc dt én lan luot 13 Unculrured
bacterium BTL12.1 (ro s6: HM449084), Uncultured
bacterium BTL12.7 (ma sb: HM449085), Uncultured
bacterium BTL13.1 (ma sb: HM449086). Cic nhém
vi khuéin niy tgp trung nhidu & cdc h¢ théng xir Iy
nude thdi c6 khé ning phin hiy cic hep chét hiru co
ctia céic nha méy sin xuat thyc phim va ciing c6 kha

phén hily chc hop chit vong thoro. Nhém vi
thugc cac chi  Flavobacterium, Thauera
minoaromatica (Hassan et al., 2006; Green er al.,
2009) da cb nhicu cdng bd vé kha nang phan buy
PAHs hay cdc nhom vi khu(&n khong oudi cdy thuje
chi Veillonella nr cac hé thong xir ly nudc thai chira

vi tri: 12.1, 12.7 va 13.1 da dugc ching t3i chon dé
ciit, théi gel va ding lAm khudn dé khuéch dai lai lin
2 v6i chu trinh ohiét nhu & lin i nhit nhung véi
¢ap mdi 341F (khong kep GC) v 907R Sin phém
PCR vé6i kich thudc khoang 566 bp dugc tinh sach
va gini di x4c djnh trinh ty. .

Mic d6 tyong dong vé twinh ty gen cia cic
ching vi kbuan BTL12.1, BTLI2.7 va BTLI3.1
dugc so sanh v6i cic dong vi khudn kbac wén ngin
hang co sé dir liéu qudc t& GenBank (NCBI) va duge
thé hign & bang 3.

Hinh 2. San phm PCR thu dugc qua hg théng DGGE clia
mdu nuoc thal trude xir ly (13) va cia mBu sau xir ly (12)
véi da1 ndng dd gel bién tinh 35% va 65%

cic hop chét hiru co vA cic chit béo (Parkinson,
2009). Do vay nhtrog két qué troog bai bio nay d2
phin dnh dwoc phin ndo vai iré ctia cac chung vi sinh
vat khong c6 kha ning nudi cay trong h¢ thong xir ly.
Theo mft cong bb khac ciia nhém nghién ching ti vé
nhom vi sinh vit dugc phén 1@p tir ngudn nude thai
ndy 1a Bacillus stutzeri (ma sé: HM446015) co kha
ning phin hiy 40,24% naphthalene va 54,17%
anthracene (Trin Thj Khénh Vin, 2010). Chinh vi vay
viéc lyra chon phuong phép xir Iy két hop giira lim
gidu sinh hoc (bd sung tp doan vi sinh vit da lam
giau) va kich thich sinh hoc (tao ‘c4c didu kién cho su
pht trién tip doan vi sinh vat bin dia) ma chiing 16i
da s dung s& duy tri duge tap-dodn cac vi sioh vt
nuéi cdy va khéng nuéi ciy duge dé c6 thé xir ly nuée
thai v6i higu sult cao nhat.
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Béng 3. Mirc 69 tirong adng vb trinh tw gen ma hda 16S rRNA ciia chiing vi khudn BTL12.1, BTL12.7, BTL13 1 v&il trinh ty
mét 88 chiing vi khudn a3 cong bd trén ngan hang GenBank (NCBI).

Tinh twrong ddng cda ching vi khudn BTL12.14

kg Dong vi khuén

Twong adng (%) Masé

Diac abm

1 Uncuttured Favobacterium sp.  91% GU294848 Nhom vi khudin khdng nudi cdy trong qua
clone W2582 18S ribosomal trinh xi7 ly nurére thdi nha may dugc phim,
RNA gene, partial sequence o6 kha ning phan hiy cac hop chét vong

thom.

2 Uncultured bacterium clone 93% FJ416406 Nhom vi khuén khdng nudi cdy tr hé théng
P1CO05 16S ribosomal RNA xir ly nuére thii
gene, partial sequence.

3 Uncuitured bacterium clone ~~~ 91% DQ202147  Nhom vi khudn khéng nuol cy trong quéa

CJRAA2 16S ribosomal RNA
gene, partial sequence.

trinh xt7 ly nuéc m3t nhidm nitrate va
uranium.

Tinh twong d8ng cia ching vi khudn BTL12.7

hng Dong vi khuin

Tirong 88ng (%) MA sé

Dic dlém

1 Uncultured bacterium done 98% GU454922 Nhom vi khudin khang nudi cdy tir bun hoat
ambient_uncontrolled-61 165 linh cba nude thai chira hop chit hiru oo,
ribosomal RNA gene,
partial sequence

2 Uncultured ctena  98% CU926959 Vi khudn khéng nudi cdy tir bun cla qua
bacterium 16S rRNA gene from trinh xr Iy kj khi,
clone QEDN10AE08

3 Thauera minoarometica strain ~ 97% NR_027211 Nhom vi khulin ¢6 kha nang phan hiy vong
$2 16S ribosomatl RNA, partial thom,
sequence

Tinh twong ddng cua ching vi khudn BTL13.1

™ Déng vi khudn

Twong adng (%) Ma sb

Dac diém

1 Uncuttured bacterium gene for  92% AB286542 Qué trinh ¥ ly nurée thal cia nha méy thise
16S rRNA, partial sequence, phim.
clone:
1429

2 Uncuttured bactenum clone 9% GQ455715 Nhé6m vi khudin khéng nusi cdy iz hé théng
UTFS-R119-79 16S ribosomal SBR xi Iy nudre thai loal bd phosphorus
RNA gene, partial
sequence

3 Uncultured bacterium cone 2% DQ443913 Nhém vi khudn 16n men acid va khir sulfate
LM12-14 1_63 ribosomal RNA ob kha nang phan hiy lactate.
gene, partial sequence

4 Uncultured Veilionella sp. clone  84% GQ332226 Nhom vi khuan khdng nubi cdy cb kha néing
V26 188 gene, phan hiy chit béo.
partial sequence

5 Uncultured bacterium gene for  95% AB291272 Nhom vi khu$in khéng nudl cy tir hg théng
16S rRNA. partial sequence, xi iy UASB trong xi¥ ly nudre thal hiru cor
clone: SmB39
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KET LUAN

Trinh tr gen 16S rRNA cia ba nhém vi khuin
dic tnmg thu duge tir gel DGGE da dugc xdc dinh
trinh ty. Két qué cho thdy, ¢4 3 ching vi khuin nay
b 46 tuong dong cao véi cic ching vi khuin khéng
nuéi cfly trén ogén hing co s& dir li¢u Gen Bank
(NCBI) vi da dugc ding ky trinh ty véi ma sb lan
lugt 1a: HM449084, HM449085, HM449086. DPic
bi¢t, trinh tyr gen 165 tDNA ciia ba ching vi khuan
ndy cb 4§ tuong dong cao (> 95%) véi trinh ty tuong
img cla cic ching vi khudn thuge chi
Flavobacterium, Thauera, Veillonella... trong nuéc
thai c6 kha niing phan hiy hgp chét hiru co va hop
chét vong thom.

L& cdm on: Hodn thanh bai bdo ndy, zhung 16i
chdn thanh cém on TS. Dinh Thuy Héng va nhom
nghién ciru thuge Vign Vi sinh vt va Céng nghé sinh
hoc thupe Dai hpe qudc gia Ha Nji da gmp do
chtng 161 thye hién thi nghigm DGGE va su hé trg
kinh phi tir 8 1ai: “Ung dung cong nghe vi sinh dé
xir ly medc thai cé chita cdc hop chdt hitu co
hydracarbon thom da vong” ma sé 01C-09/02-2009-
2, giai doan 2009 2010 do So Khoa hoc va Céng
nghé Thanh phd Ha Ngi cdp.
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DIVERSITY OF BACTERIA FROM SEWAGE WATER AT TU LIEM INDUSTRIAL
AREA BY AEROTEN TREATMENT SYSTEM

Cung Thi Ngoc Mai, Nghiem Ngoc Minh
Institute of Biotechnology

SUMMARY

The diversity of bacteria that are able to degrad; I lic aromatic (PAHs) in Tu Liem
industrial wastlewater before and after treatment by Aeroten is presented in this article by using PCR-DGGE
technique. Under the acrylamide - denaturation gldmm of 35% upto 65%, 16S rDNA of both culturable and
unculturable bacteria are on 6% acryli ylamide gel. The three most dominant and varied
165 rDNA bands picked from comparable gels (before and afler treatment) were collected, re-amplified by
PCR and seq ed. The obtained revealed the high similarity to those of unculturable baciena
deposited on GenBank (NCBI). The 16S rDNA of strain BTL!12.]1 showed 91% similarity to that of
Flavobacterium sp. W2A82 and CJRA42 strains isolated from pharmaceutical wastewater polluted with
PAHs. uranium nitrate. The 16S rDNA of strain BTL12.7 showed 98% similarity to that of bacterium

[
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Bemproleobaclma QEDNIOAEOH isolated from shudge of anaerobic mnnml, 98% to bacteria |sol|led ﬁ'om

organic 97% to PAH: jum Thauera
The 16S rDNA of BTL13.1 strain d 95% similarity to that of strain SmB39 isolated ﬁom
UASB system, 94% 10 strain Ve:llonella sp. V26 that is able 10 degradate lipids, 92% to strains of 1429 and
LM12-14), isolated from food d pany. The gene of three ioned strains were

deposited in database NCBI as unculture baclena under the accession number HM449084, HM449085,
HM449086, respectively.

Keywords: DGGE, industrial ., brodegradation, PAHs b ltured
diversity






