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Vifn Cdng nghf sinh hpc 

TOM T A T 

Sy da dgng cua cac nh6m vi khuin cd kha ning phin huy cic hgp chat vong thom (PAHs) ttong nudc fliai 
cua khu cdng nghifp Tii Lifim trudc vi sau khi xu ly qua hf thing xu ly nudc thai bilu khi (Aerolen) dupc 
dinh gii bing k^ thufl difn di gel gradient bifin tinh (DGGE) trong nghien cuu nay. Vdi dai ning df 
acrylamid^is-acrylamide biln tinh tii 35% din 65%, 165 rDNA cua cic nhdm vi khuin nufii cay vi khong 
nudi ciy dupc di dugc phfin tich trfin gel acrylamideftis-acryiamide 6%, Trinh ty 16S rDNA ciia ba nhdm vi 
khuin chilm uu thl vi the hifn khic bift vfi mft df d i dupc phan tich vi xac djnh trinh ty. Trinh ty 16S rDNA 
ciia 3 nhdm vi khuin nay cd dp tuang ddng cao so vdi gen tirong ung cua cac nhdm vi khuan khdng nudi cay 
trfin ngin hing gen NCBl. Trinh tg 16S rDNA ciia chung vi khuin BTL12.1 tuong ding 91% vdi gen tuong 
ling ciia chiing vi khuin Flavobaclerium sp. W2S82 va CJRA42 cfi ttong nudc thii dugc phim c6 chita hpp 
chit vdng thom vi nudc 6 nhiem nitrate, uranium. 16S rDNA cua chung vi khuan BTL12.7 the hifn df tuong 
ding 98% vdi gen tuong iing ciia vi khuin Betaproteobacteria QEDN10AE08 td bim ciia qui trinh xd ly kj 
khi, 98% vdi nhfim vi khuin tii nudc thii chua cic hpp diit hfiu co, 97% vdi vi khuin Thauera minoaromatica 
S2 cd khi ning phin hiiy hpp chit vdng tiiom. Chiing vi khuin BTL13.1 tuong ding 16S rDNA dgt 95% so 
vdi gen cua chiing vi khuln SmB39 td hf thing xu 1̂  UASB trong xu 1;̂  nudc thii hOu co, 94% vdi vi khuin 
Veillonella sp. clone V26 c6 kha ning phan hiiy chit bfio, 92% vdi vj khuin tit nudc thai cua nhi miy thyc 
phim (chiing 1429 vi LM12-14). Trinh tg ciia 3 chung vi khufin BTL12.1, BTL12,7, BTL13.1 di dugc ding 
k:̂  trfin ngin hing co sd dfi Iifu GenBank (NCBl) vdi mS s l tniy cfp iin lupt li HM449084, HM449085, 
HM449086. 

TOr khda: DGGE, nudc thdi cong nghidp, phdn huy PAHs, phdn huy sinh hpc, sif da dgng ti 
khdng gua nuoi cay 

7 dodn vi sinh vpt 

M6DAU 

Trudc dfiy, vifc phat hifn v i mifu la cac d$c 
dilm cua tfp doin vi sinh vft trong d i t va nudc bj d 
nhiem bj gidi hgn vi chi cd 1 lugng nhd cac vi sirtii 
vft la cd thf nudi e iy dugc ttong phdng thi nghifm. 
Ngudi la d i udc tinh ttong 1 gram dat cd th l chda 
han 1000 loii vi sinh vat (V8V) khic nhau, nhung 
chi cd 1% s l lugng V8V tten la cd khi ning nuoi 
ciy dugc (Rossello-Mora, Amann, 2001). Ung dyng 
ky thugt sinh hpc phfin tii d l phit hifn c ic nhdm vi 
sinh vgt khdng phy thupc nudi ciy. tgi cac vi tti d 
nhilm sfi gifip c ic nh i khoa hgc hiiu bill ro han v l 
d$c tinh cung nhu eic co ch l phfin huy sinh hgc eiia 
nhthig nhdm vi sinh vft. Gan day, mft so ky thuil 
sinh hpc phfin tu dya ttfin vifc phin tich trinh tu acid 
nucleic dugc su dyng d l phit hifn sy da dgng cua 
nhdng nhdm VSV nhu kJ tiiugt ARDRA, R18A 
DGGE/TGGE, T-RFLP. FI8H...(MaIik et ai, 2007; 
Trin Minh Thio, Doin Thanh Phuong. 2008;...) 
Trong bi i b io niy chung tdi d i su dyng ky thuft 
DGGE (denawring gradient gel eletrophoresis -

DGGE) de dinh gii ciu tnic tgp doin vi sinh vat cd 
khi ning phin huy PAHs ttong nudc thii cua khu 
cdng nghifp vua v i nhd Tu Lifim Ha Ngi vdi hf 
thing xu ly Aeroten d quy md 5 - 1 0 1. 

VAT LI$U VA PHUONG PHAP N G H I £ N CLTU 

Nguyfn Iifu 

Miu nude thii dugc Ifiy tu be chda ctia khu cdng 
nghifp vda va nhd Td Lifim H i Nfi d cac vj tri khic 
nhau. 

Mlu nudc thai sau xu ly dugc liy td hf th ing xu 
ly Aeroten d quy md 5 - 10 1. 

Phinrag phfip nghien cdu 

Tdch chiil DNA ting si 

Miu nudc thai trudc va sau xd ly dugc chung toi 
tiln hinh tach chilt theo phuang phip cua Zhou va 
ddng l ic g i i (1996). 
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Nhan doan gen ma hda 168 rRNA td mau nudc 
thai diu vao vi tii he thdng xu Iy quy md 5 1. 

Dogn gen mi hoa 168 rRNA dugc nhan Ifin bang 
ky thuat PCR su dyng cap mdi: 341F*: (5'- CCT 
ACG GGA GGC AGC AG -3') va 907R (5'- CCG 
TCA ATT CCT TTT AGT TT -3'). Mdi xudi chua (*) 
la mdi dugc gin kep GC-clamp (5'- CGC CCG CCG 
CGC CCC GCG CCC CTC CCC GCC GCC CCC GCC 
CGA CTC CTA CGG GAG GCA GCA G - 3'). 

Hdn hgp iMn img (25 pi) gom cac tiiinh phin nhu 
sau: buffer taq lOX (2.5 pi); MgClj 25 mM (3 pi); 
dNTPs 2,5 mM (2,5 pl); mdi 341F-GC 20 pmol (1 
pi); mdi 907R 20 pmol (1 pl); Taq polymeraseSUnit/ 
pl (0,5 pl); ddH:0 (12.5 pl); DNA (2 pl). 

Chu trinh nhift dp dugc sd dyng nhu sau: 95''C 
(5 phut), 95''C (1 phut), SS-C (1 phut), 72''C (3 phut), 
lgp lai 35 chu 1^ tu budc 2 ldi bude 4, 72°C (7 phut), 
4''C df bao quan.. 

Dinh gia sy da dang eua tip doin vi sinh vgt 
bing ky thugt DGGE 

Sin pham PCR sau khi dugc nhin len vdi cap 
mli 34IF-GC vi 907R (cd kieh thudc khoing 600 
bp) duge sd dung dfi chgy difn di DGGE. KJ thugt 
niy dugc su dyng de phan tach eac bing nghien cdu 
vdi ndng dp gel acrylamide/bis acrylamide 6% (dung 
djch bifn linh 100% chiia 7M urea), dai bifin tinh td 
35% den 65% va dugc thyc hifn tten thift bj Dcode 
(Bio-Rad) d lOOV ttong hf dfm TAE IX qua dfim d 
fCC. Gel dugc nhugm bang dung djch ethidium 
bromide vi quan sit dudi inh sing td ngoai dfi phit 
hifn sy da dgng 16S rDNA cua cic nhdm vi sinh vgt 
nudi cay vi khdng nudi eiy dupc. 

Hda chit su dyng: hda chit linh khiet ciia cac 
hing: Sigma, Biorad, Biobasic,..,. 

Bing 1. Ndng df bifn Hnh g6c 0% vi 80%. 

0% (25 ml) 80% (25 ml) 
Acrylamidfljis-acrylamid 3,75 3,75 ml 
TAE 50x 0.5 0,5 ml 
Formanmtde 8 ml 
Urea 10,5 g 
dHjO tai 25 tdi 25 ml 

Cac bing DNA dam nhat va thf hifn sy khie 
bift nhal trudc va sau xd ly dupe quan sal va cat 
khdi gel, tinh sach va khulch dai bing phin dng 
PCR vdi cgp moi 34IF vi 907R, san phim PCR 
dugc lam sach va xac djnh trinh ty nucleotide ttfn 

miy ABI PRISM 3100 Avanl Data Collection v.l.O. 
Trinh ty nucleotide nhgn dugc sfi dugc xd ly, phfin 
n'eh vi so sanh vdi cic trinh ty luong iing trfn 
GenBank (NCBl) nhd cdng cy BLAST. 

Bing 2. Ndng a& bifn ltnh 35% v i 65%. 

0% 
80% 
TEMED 
APS 10% 

35% (13 ml) 

7.31 ml 
5.69 ml 
11 pl 
110 y! 

65% (13 ml) 

2,44 ml 
10.56 ml 
11 Ml 
110 pl 

KET QUA VA THAO LUAN 

Tich chilt DNA ting so 

Trong kf thugt DGGE, vifc tach chilt duge 
DNA ting so !a vific lam quan ttpng, tuy nhifn vifc 
tich chill dugc DNA ting sd tu mau mdi trudng li 1 
vifc lim khd khin vl ttong nudc thai cdn cd nhilu 
cie yfu Id khie anh hudng tdi hifu qua tich chift 
nhu cic acid hiiu ca, humic acid... Trong nghifin cdu 
nay chung tdi da tifin hinh tich chilt DNA ting sd 
theo phuang phip cua Zhou va dong tic gia (1996). 
Sau khi tach chiet dugc DNA tong so dugc kilm tta. 
Kit qua eho thiy, DNA thu duge gpn, r5 net du difiu 
kifin su dyng cho cic thi nghifm tiep theo. 

Nhfin ddng doan gen m§ hda ItiS rRNA bing kJ 
thuat PCR 

Phin dng nhan doan gen ma hda 168 rDNA ciia 
cac chung vi sinh vgt cd trong nudc thii xd Î  vdi 
cap mdi dac hifu la 341F-GC vi 907R. San phim 
PCR dugc difin di trfin gel agarose 1% (Hinh I). 

Dinh gii sy da dgng cda tfip doan vi sinh v§t 
bing ky thuat DGGE 

Sin phim PCR sau khi dugc nhan Ifin vdi cgp 
mdi (341F-GC, 907R) dugc tiln hinh chgy difn di vdi 
dai ndng dg gel biln tinh td 35% tdi 65% (Hinh 2). 

Vdi dai ndng dg bifin tinh 35% vi 65% trfn difn 
di dd cho thiy, sd lugng cie nhdm vi sinh vgt tii mSu 
nudc thai ban diu vi tu biin hogt tinh ttong hf thing 
xd ly la kha da dang. Trong dd nhdm vi khufin d vj 
tti 12.1,I2ZI2.3,12.4,I2.5,12.6 rfl nfit, khi dgc hifu, 
xuat hifn trong ca mau trude va sau qua trinh xd 1̂ . 
Kit qua tten cho thiy, cic nhdm vi khuin nay d3 cd 
sin ttong miu nudc thii trudc khi xu i-y vi khdng 
nhimg chiem uu the mi cdn ludn ton tgi trong suit 
flidi gian xu ly. d mlu nudc tiiii ban diu thiy xuit 
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hifn them nhdm vi khuin dvj tri 13.1 mi khdng cod 
mau hf tiidng (mlu xd 1̂ ) dilu nay chiing td cd till 
nhdm vi khuan d nhiing vj tri niy li nhdm vi khuin 
bin dja khdng nudi cay dugc vi ttong dilu kien 
l ^ng thi nghifm di khdng ton tgi dugc. Rifing ttong 
hf thong xu ly cd them 2 nhdm vi khuin d vi tri 
12.7,12.8 cd thf day Ii 2 nhdm vi khuan cd khi nang 
nudi cay dugc vi sd lugng qua it nen khdng thiy 
xuat hifn d mSu ban diu nhung sau khi nudi eiy d 
ttong phdng tiii nghifim, sd lugng di tang len nhifiu 
nfn cd mit d mlu nudc sau xu 1;̂ . Bang DNA d cic 

vj tri: 12.1, 12.7 vi 13.1 da dupe chung toi chpn dk 
cit, tiidi gel vi dung lim khuon dl khufch dai lgi lan 
2 vdi chu ttinh nhift nhu d iin thu nhit nhung vdi 
cgp mdi 341F (khdng k?p GC) vi 907R Sin phim 
PCR vdi kich thude khoang 566 bp dugc tinh sgch 
vi gdi di xic dmh trinh ty. 

Mdc dg tuang ddng ve trinh ty gen cua eac 
chung vi khuin BTL12.1, BTL12.7 va BTL13.1 
dugc so sinh vdi cic ddng vi khuin khic tten ngin 
hMig eo sd dĈ  lieu qudc tl GenBank (NCBl) va dugc 
the hifn d bing 3. 

kb M 1 2 3 

Hlnh 2. Sin phim PCR nhin dogn gen mi hda 16S rRNA 
ciJa mSu thu dugc tnr6c v i sau qui trlnh xd ly nudc thii sd 
(King cgp mli 341F-GC v i 907R. M: Maiker 1 kb, 1 Ddi 
chimg (-); 2 Sin phim PCR tir miu tnrdc xir ly. 3: Sin 
phim PCR td miu thu sau qui trinh xd \'j/. 

Hinh 2. San phSm PCR thu dugc qua hf thing DGGE cua 
miu nuOc thil truOc xd 1;̂  (13) v i cua mlu sau xd ly (12) 
vol dil ning df gel bifn tinh 35% v i 65%-

Bing 3 cho thay, ci 3 chiing vi khufin dugc lua 
chpn dl xic djnh ttinh ty dfu cd dg tuang ddng cao 
vdi cic nhdm vi khuin khdng nudi ciy dupe cd ttfin 
GenBank va dugc dgt tfin iin lugt' la Uncultured 
bacterium BTL12.1 (mi sd: HM449084), Uneulhired 
bacterium BTL12.7 (mi sl: HM449085), Uneulhired 
bacterium BTL13.1 (mi sd: HM449086). Cic nhdm 
vi khuan nay tgp trung nhieu d cic hf thong xu ly 
nudc thii c6 khi ning phfin huy cic hgp chat hiiu eo 
ciia cic nhi miy sin xuit thyc phim va ciing cd kha 
n&ng phfin huy cic hgp chat vdng thom. Nhdm vi 
khufin thupc cie ehi Flavobaclerium, Thauera 
minoaromatica (Hassan et ai, 2006; Green el al, 
2009) da cd nhilu cdng bl vfi khi ning phan buy 
PAHs hay cac nhdm vi khuin khdng nudi ciy thupc 
chi Veillonella td cic hf thing xu l;̂  nudc ihii chua 

cac hgp chit hdu co vi eac chat beo (Parkinson, 
2009). Do vay nhiing ket qui trong bii bio nay da 
phan inh dupc phan nio vai ttd eua eac chung vi sinh 
vat khdng cd khi ning nudi cay ttong hf thdng xu ly. 
Theo mdl cong bo khic ciia nhdm nghien chiing ldi ve 
nhdm vi sinh vfit dugc phfin lip td nguon nudc thai 
niy li Bacillus stutzeri (ma sd: HM446015) ed kha 
nang phan hiiy 40,24% naphthalene vi 54,\1% 
anthracene (Trin Thi Khinh Van, 2010). Chinh vi viy 
viec lya chgn phuang phip xd ly kfit hgp giua lam 
giiu sinh hpc (bd sung tap doan vi sinh vfit da lam 
giiu) vi kich thich sinh hpe (tgo cic dieu kifn cho su 
phit trien tgp doin vi sinh vgt bin dja) ma chiing tdi 
da sd dyng se duy tri dugc tgp doin cae vi sinh vgt 
nudi eiy va khdng nudi cay dugc df cd thf xd Iy nudc 
thai vdi hifu suit eao nhit. 
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Bang 3. Mi>c d f tuong ddng v6 trtnh t g gen mS hOa 16S rRNA ciia chiing vi khu ln BTL12.1. BTL12.7. BTL13 1 vd i trinh tg 
m f t sd Chung vi khu ln ^ cdng bd trgn n g i n h i n g GenBank (NCBl). 

Tinh t vomg d&ng c i ia ch i ing v i k h u i n BTL12.1 

Dong v i k h u l n T u v n g d i n g (%) Ma s 6 Dgcd 

Uncultured ^avot)aclerium sp. 91 % 
ck)neW2S82 16S ribosomal 
RNA gene, partial sequence 

NhOm vi khu ln khfing nufii d y trong q u i 
trtnh x d ly raitic HiSi n h i m i y dugc ph im , 
cd k h i n i n g p h i n hCiy c i c hgp c h i t vdng 

2 

3 

TT 

Uncultured bacterium done 
P1C0516S ribosomal RNA 
gene, partial sequence. 

Uncultured bacterium done 
CJRA42 16S ritxisomal RNA 
gene, partial sequence. 

93% 

91% 

FJ416406 

DQ202147 

l inh tirang ding cua chiing vi khuin 

Ddng vi khuln Tuv'ng ding (%) Mfisf 

Nhom vi khuln khdng nudi ciy lir hf thdng 
xur ly nudc thii 

Nhdm vi khuin khfing nufil cly trong qui 
trtnh xd ly nirfi'c mft nhilm nitrate v i 
uranium. 

1 BTL12.7 

Dgc dilm 

Uncultured bacterium done 
ambient_uncontrolled-61 16S 
ribosomfd RNA gene, 
partial sequence 

GU454922 Nhdm vi khu in khfing nufii d y t d biin hogt 
Unh aJa miirc t h i l chda hgp ch i t hdu co. 

Unojltured Setaprofeobat^/ia 98% 
bacterium 168 rRNA gene from 
done QEDN10AE08 

Vi khu ln khfing nufii d y tir biin cOa q u i 
trinh xir IJ kj khi. 

TTiausrs minoaromatica strain 97% 
S2168 ribosomal RNA paital 
sequence 

NR_027211 Nhdm vi khu ln cd k h i n ing ph in hiiy vfing 

Tinh t t rong d i n g c i ia chdng vl k h u i n BTL13.1 

I T Ddng v i k h u i n T u v n g d l n g ( % ) M i s f Dgc diim 

UnoAured bacterium gene for 92% 
16S rRNA, partial sequence, 
done: 
1429 

Q u i trinh xd ly nudc th i i cOa n h i m i y thyc 
p h i m . 

Uncultured bactmum done 9 1 % 
UTF8-R119-79 16S ribosomal 
RNA gene, partial 
sequence 

NhOm vi khu ln khfing nufii d y td h f th ing 
SBR x d ly nirdc t h i l logi bd phosphoms 

Uncultured bacterium done 
1-M12-14 168 ribosomal RNA 
gene, partial sequence 

92% Nh&n vi khu in Idn men acid v i khd sulfate 
c6 k h i n i n g p h i n hiiy lactate. 

Uncultured Veilkxiella sp. done 94% 
V26 168 nbosomal RNA gene, 
partial sequence 

GQ332226 Nh6m vi khu ln khfing nudi d y cfi k h i n i n g 
p h i n hOy ch i t bdo. 

Uncultured bacterium gene for 95% 
16S rRNA partial sequence, 
done: 8mB39 

AB291272 Nhdm vi khu ln khfing nufii d y b> h f ^ 6 n g 
xi> tj UASB trong 3Q> I^ nudc t h ^ hOu co 
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KETLUAN 

Trinh ty gen 16S rRNA eiia ba nhdm vi khuin 
dgc tnmg thu dugc tu gel DGGE d i dupe x ic djnh 
trinh tg. Ki t qu i cho thiy, c i 3 chung vi khuan nay 
cd dp tuang ddng eao vdi cic chiing vi Idiuin khdng 
nudi c iy ttfn ngin hing co sd dd Iifu Gen Bank 
(NCBl) v i da duge ding k}̂  ttinh ty vdi m i sd i in 
lugt la: HM449084, HM449085, HM449086. E>gc 
bift, trinh ty gen 168 rDNA cua ba chdng vi khufin 
niy cd df hiong d ing cao (> 95%) vdi tiinh ty tuang 
dng cua cac chiing vi khuin thuge chi 
Flavobaclerium, Thauera. Veillonella... ttong nudc 
thii cd khi ning phfin huy hgp chit hOu co va hgp 
chal vdng thom. 

LM cam ffn: Hodn thdnh bdi bdo ndy, chung tdi 
chdn thdnh cdm cm TS. Dinh Thuy Hdng vd nhdm 
nghien ctht Ihupc Vipn Vi sinh vgt vd Cdng nghf sinh 
hpc thupc Dai hpc qudc gia Hd Npi da giup da 
chimg ldi thifc hipn thi nghi$m DGGE vd sir ho trp^ 
kinh phi tir de tdi: "Ung dmg cdng nghf vi sinh d& 
xu ly nudc thdi cd chda cdc hpp chdt hOu ca 
hydrocarbon iham da vong " ma s6 OlC-09/02-2009-
2, giai dogn 2009 - 2010 do Sd Khoa hpc vd Cdng 
nghf Thdnh pho Hd Npi cap. 
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DIVERSITY O F B A C T E R I A F R O M S E W A G E W A T E R A T T U L I E M I N D U S T R I A L 
AREA B Y A E R O T E N T R E A T M E N T S Y S T E M 

Cung Tbi Ngoc Mai, Nghiem Ngoc Minh* 

Institute of Biotechnology 

SUMMARY 

The diversity of bacteria that are able to degradate polycyclic aromatic hydrocarbons (PAHs) in Tu Liem 
industrial wastewater before and after treatment by Aeroten is presented in this article by using PCR-DGGE 
technique. Under the acrylamide - denaturation gradient of 35% upto 65%, 16S rDNA of both culturable and 
unculturable bacteria arc separated on 6% acr^amide/bis-aciylamide gel. The three most dominant and varied 
16S rDNA bands picked from comparable gels (before and after tteatment) were collected, re-amplified by 
PCR and sequenced. The obtained sequences revealed the high similarity to those of unculturable bactena 
deposited on GenBank (NCBl). The 16S rDNA of sttain BTL12.I showed 91% similarity to that of 
Flavobaclerium sp. W2A82 and CJRA42 strains isolated from pharmaceutical wastewater polluted with 
PAHs. uranium nitrate. The 16S rDNA of sttain BTL12.7 showed 98% similarity to that of bacterium 
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Betaproteobacleria QEDN1OAE08 isolated from sludge of anaerobic treamient, 98% to bacteria isohited from 
wastewater containing organic substances, 97% to PAHs-degradable bacterium Thauera minoaromatica 82. 
The 16S rDNA of BTL13.I strain possessed 95% similarity to tiiat of uncultured sttain SmB39 isolated from 
UASB system. 94% to sttain Veillonella sp, V26 tiiat is able to degradate lipids, 92% to strains of 1429 and 
LM12-14), isolated from food producmg company. The gene sequences of three mentioned strains were 
deposited in database NCBl as unculture bacteria under tiie accession number HM449084, HM449085, 
HM449086,. respectively. 

Keywords: DGGE. industrial wastewater, biodegradation. PAHs biod^radation. uncultured microbial 
diversity 




