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TOM TAT

Xur ly moi trudmg bing phuong phép sinh hoc 1a mdt trong nhimg phuromg phép trién vong lam giam
céc chat & nhiém dgc hai. Bé img dung thanh cong phuong phap nay, nhitng théng tin vé da dang sinh
hec, s6 luong va sy bién déng cita vi sinh vat (VSV) trong méi trudng 13 hét sirc cin thiét, Hién nay, céc
théng tin v€ qua trinh hoat dfng cia VSV trong sudt qud trinh xir ly cling nhu dnh hudng ciia vige xu ly 6
nhiém diu bing phuong phap sinh hoc dén sur thay déi cua cdu truc tédp doan VSV bién & nhtmg vung
nhiét d¢i va cén nhigt déi 1a rat hiém. Boi viy, ching 161 da thiét ké thi nghiém (TN) xir Iy 6 nhiém déu
bang phucmg phap sinh hgc sir dung nudc bién ¢én nhiét doi thu héi tir Vinh Ishigaki (Nht Ban) va img
dung mdt so ky thudt phén tich sinh hoc phén dé quan trac tap hop VSV trong cdc TN xir Iy sinh hoc &
nhiém dau, Két qua chi ra ring, sé ) lugng VSV ¢ nhing miu ¢o bd sung dinh dudng di tang 1én mét cach
nhanh chéng. Sé Iucmg VSV ¢ mau nuorc bién ban dau 13 8,1 x 10" té bao/ml, sau 14 ngay TN sé lwomg
VSV da dat t6i [ x 10°va 1,7 x 10° 1€ bao/ml o cac thi nghiém xir 1y sinh hoe. Nude bién ban diu sir
dung cho nghién ciru ¢6 dic diém | phong phu boi nhém e-proteobacteria. Trong qué trinh TN, tip hop
VSV da bién di tir nhém e-proreobacteria thanh nhom Yy-proteobacteria. Trong nhém y-proteobacteria,
loai phan huy hydrocarbon (HC) no Alcanivorax borkumensis chiém dai da sé trong tap hygp VSV. Pac
biét & mau (Tetradecane + Blphenyl + Phenanthrene + N + P + Fe + nuéc bién) tai thoi gian TN 10 ngay,
ching chiém téi 64,5% tong sb VSV, Tuy nhién, sb lugng cia lodi nay khéng nhiéu & miu cé bd sung
déu nang. Nhimg nghién ciru sdu hon la rét cin thiét dé phat hién dai dién cia loai phan hay HC thom

trong viing nudc bién cin nhiét déi nay,

Tir khod: Ddu, da dang, mdu do, nude bién, phdn hiiy sink hoc, phuong phdp lai

MO DAU

Nhiu tai lidu dd cong bd 1a dai da s cac vi sinh
vat (VSV) trong tu nhién khéng ¢6 kha ning nudi
chy (Maruyama ef al., 2000; Jang-Cheon Cho ef al,
2004). Quan tric VSV trong mdi trudng bing cac
phuong phap truyén théng nhur nubi cay trén moi
truomng thach va quan sat duéi kinh hién vi quang hoc
khong giai quyet duge nhirng hiéu biét han ché cua
ching ta ve thé gigi VSV, chirc nang cua cac loai
chiém uu thé trong hé sinh thai tu nhién. Néu chi dua
vao cdc k¥ thuat nudi cay théng thuong, con ngudi
chi xac dinh dugc 0,1 - 1% téng s& VSV trong mdi
trorong ty nhién. Dac bigt & mdi truomg nude bién,
khi sir dung kinh hién vi huynh quang va phuong
phap dém truc tiép VSV tir mau mbi trudmg da chi ra
két qua 1a 0,01 - 0,1% téng s6 VSV 1a c6 thé phin
lap dirge (Amann et al., 1995; Jang-Cheon Cho et al.
2004). Nhe nhitng k¥ thuét phan tich hién dai, nguoi
ta da kham ph4 hang ngan trinh tu gen méi va mot sé

cau tric hoan toan méi cua thé gigi VSV ma khéng
cin phai tién hanh nudi cdy VSV trong ‘phong thi
nghiém. M#§t sé phuong phép sir dung trong nghién
ctru nay dé quan tric VSV trong thi nghiém xr 1y 6
nhiém déu nhu phan tich cdy phét sinh chang loai
dwa vao trinh tu doan gen 168 rRNA; dém tryc tiép
té bao VSV tir mdi truomg (DC); phuong phéap lai
nho giot b{mg huynh quang (FBDH) va phwrong phap
lai tai chd bang huynh quang (FISH) de xac dinh loai
ho#c nhém VSV c¢an quan tdm trong mau nghién ciru.
Cong nghé phan hity sinh hoc lam sach 6 nhiém dau
mo dang dugc xem nhu la phuong phép kinh té, higu
qua va an toan dbi voi méi truomg. Coéng nghé nay
hoat dong cé hidu qua hay khéng phu thude rat lon
vao kha ning phén hay diu cia VSV ban dia
(Nguyén Ba Hitu er al, 2003). Trong rit nhiéu
nghién ciru trude ddy da ching minh ring, khi b
sung mét lugng dinh dudng nhit dinh co thé tang
cudng khi ning loai bo diu & céc didm 6 nhidm
bing VSV ban dia. § nghién ctru nay, chang i di
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sdu vao qua trinh hoat déng cua tdp doan VSV trong
qua trinh xir ly & nhiém dau. Cac két qua thu dugc sé
1a b%mg ching khoa hoc vé su da dang sinh hoc, su
thay d6i vé thanh phin va sé lugng VSV ban dia
trong qua trinh phan hay sinh hge HC diu mé.

NGUYEN LIEU VA PHUONG PHAP

Nguyén lifu

Nurée bién sir dung cho nghién ciru nay duge 1iy
tlr Vinh Ishigaki (Nhit Ban) vao thang 11/2005. V]
tri ldy miu ¢ do sdu khoang 1 m so véi myc nude
bién. Hoa chét da sir dung o6 d tinh khiét cao, duoc
mua cta ¢ac hing Sigma (M¥), Merck va Rhode
(birc). Cac mau dd VSV dugc ldy tir phang thi
nghiém cua Vién AIST (Nhat Ban).

Phuong phap
Mdu va cdch bo tri thi nghi¢m

Chung ti bd sung ddu vao nudc bién thi nghiém
dé gia dinh nhu ¢6 hién tugng 6 nhiém dau xudt hién
¢ Vinh Ishigaki, Trong thi nghiém xur ly diu, dinh
dutmg (N, P) va Fe duoc khir trang trudce khi b
sung vao nude bién dé kich thich kha nang phan hay
dau coa cic VSV ban dia. Cac thi nghiém déu cé thé
tich 14 200 ml nude bién, nhiét d6 u 1a 20°C. Téng sé
4 thi nghiém da duge thiét 1ap nhu sau:

Thi nghié¢m la(TN la): Dau ning (CHO) + nudc
bién (SW).

Thi nghiém 1b{TN 1b): CHO + SW + Nitrate (N) +
Phosphate (P) + Fe.

Thi nghiém 2a(TN 2a): Tetradecane (TD) +
Biphenyl (BP) + Phenanthrene (PHE) + SW.

Thi nghiém 2b(TN 2b): TD + BP + PHE + SW + N
+ P + Fe.

NH/NO; (N), NaH,PO, (P) va Ferric citrate (Fe)
da duoce bd sung vao nudc b1en voindng dd | mg L™,
0,02 mg L' va 0,02 mg L', twong Gng. Sau khi khur
trang dau cling voi cac vat lidu hitu co va mang loc,
ching tdi di bé sung TD, BP, PHE va CHO vao thi
nghiém nhu 13 nguén hydrocarbon véi néng do cu
thé la TD: 5mg L', BP: 1 mg L', PHE: 1 mg 1.} va
CHO: 5 g L. Ty 1¢ giira ham lugng C:N:P thiét 1ap
trong thi nghiém da dugc nghién ciru va ké thira tir
nhitng nghién ciu trude déy (Maruyama et al., 2003).
Pé dém truc tiép té bao VSV, mau dugc ¢ dinh
bang formaldehyde & néng do 4% va duge cit giit
trong ti lanh 4°C.
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Phueong phdp dém triee 1iép (¢ bae vi sinh vit

St dung mét chat nhudém mau huynh quang
DNA dic biét la 4'-6-Diamidino-2-phenylindole
(DAPD). DAPI nhudm DNA bén trong té bao, tir d6
ta co thé dém té bao mdt cach chinh xac. Tir mau ban
diu, cd dinh miu bing formaldehyde 5% dé qua dém
& 4°C, nhudém mau cang vai 40 pl dung dich DAPI
{5 ng/ml), doi khoang 10 phat, thém 10 ul antifade
Kit, sir dung kinh hién vi huynh quang dé dém té bao
VSV, mdi mdt & dém sao cho lugng té bao nam
trong khoang 20 - 80 té bao. chi dém nhing 1€ bao
bat huynh quang mau xanh. Cach tinh s lugng té
bao theo phuong phap cua Maruyama va dong tic
gia (2000; 2003).

Phin tich cdy phdr sinh chiing logi dwa vao trinh
tir doan gen 165 rRNA

Phan tich cdy phat sinh chang loai chi tiét dua
vao phrong phap cha Maruyama va dong tac gia
(2000). M{t cach ngin gon khi thuc hién phuong
phap nay da la, DNA tdng sé da dugc tach chiét theo
phuong phap chudn ding phenol, chloroform, SDS.
ispamyl alcohol, Sir dung cap mdi 27f (5-
AGAGTTTGATCMTGGCTCAG -37) va 1492r (5°-
TACGGYTACCTTGTTACGACTT -3") d& nhan
doan DNA (khodng 1450 bp). Tinh sach san phim
PCR bing Micro spin S-4000 (Amershan) va tach
dong doan gen 165 rRNA theo TA cloning kit
(Invitrogen, San Diego, CA) bao gdm 2 bude 1a gin

va bién nap. Sau qua trinh bién nap, chon loc 20
khudn lac mau tring trén moi truong LB, cho mai
khudn lac duge chon phat trién qua dém trong 2 - 3
ml mdi truomg LB chia 100 pg/ml ampicillin. Phéan
hily té bio va lam sach DNA ctia 20 clone biing GFX
Micro Plasmid Kit. Kiém tra két qua cua nhimg
clone bang PCR va dién di trén gel agrose. Trinh ty
gen duge doc va phén tich tai Vién Nghién clru vé
chire nang va tai nguyén sinh vat, AIST, Nhit Ban.
Gui cac trinh tu gen thu duge 1én DDBJ dé tim duge
foai ¢6 lién hé ho hang gan nhit. Sau khi lap duge
danh sach cdc loai d6, dang chuong trinh Clustal W.
dé phén tich cay phén loai gen. Phan tich lién hé ho
hang theo chuong trinh cua Maruyama va dong téc
gia (2000) va phan mém PHYLIP (Felsenstein.
1995).

Cide plurong phdp xde dinl $6 heong nhim hodc
loai VSV

FISH 1& mét k¥ thudt xdc dinh ) lugng foai
hodc nhom VSV dua vao mau do DNA dic hidu
{Amann et aqf,, 1995; Maruyama et o/, 2003). Mdu
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xac dinh duge ¢b dinh bang formaldehyde néng d6
3% va dé qua dém & 4°C. Sir dung mang loc poly-L-
Lysine ¢6 kich ¢ 0,2 um d¢ loc miu, pha loang miu
& cac ndng do khac nhau sao cho mét do té bao khi
quan sat dudi kinh hién vi cuc dai 1a 80 té bao trong
mot khoang dém, bd sung ethano! (50, 80, 100%)
trong 3 phat, cho vao mang lgc mau dung dich lai
(5X S5C, 5X Denhardt, 40% formamide, 0,5% SDS)
va cac mau do (Euba 338 va Albo222), lai trong 4,5
h 0 44°C. Mang loc duge ria trong mdt dng 50 ml
dung dich rira (NaCl 0,9 M: 0,1%6 SDS; Na:PQ, 50
mM [pH 7)) va ria & 44°C trong 30 phat trén may
lac (HDB; Taitec, Koshigaya, Nhat Ban). Sau dé, rira
mang loc mot 14n nita bang nuoc cit vo triing trong
15 phat tai nhiét dé phong. Nhudm mau bing DAPI
va xdc dinh nhu phuong phap DC.

FDBH ciing 14 mdt k¥ thuat phi hop dé xac dinh
s& lwong loai hodic nhdm VSV can tim dya trén mau
dd va tong s6 DNA hay RNA thu duge sau khi lai.
Tdng s& DNA va RNA di duoge tach chiét tir miu
ban déu nhu trén dd mé ta; chudn bi mang nilon
(kich ¢& 9 = 12 ¢m, Bio-Rad, Tokyo, Nhét Ban) cho
vao dung cu lai dé tao thanh cac khe khi cho mau
vao; chuéin bi miu ddi chimg da biét trude nhu
Escherichia  coli DSM 30083, Alteromonas,
Arcobacter, Cycloclasticus pugetii ATCC 51542,
Alcanivorax borkumensis DSM 11573. Cho 50 I TE
vao mdi mbt khe (mdi miu 1ap lai 3 lan dudng kinh
cua khe khoan0 3 mm) va b sung miu can lai vao
(pha loéing mau bing dung dich TE). Danh vi tri cia
mau trén mang lai ra 1o gidy mmh hoa dé ghi nhé khj
téng hop két qua. Sau khi cho mau vao, cho mang lai
vao may hit dé lam khd miu, Bat mang lai vao hdp
nhya c¢6 chira khodng 20 ml dung dich tai va lai &
méay lac nhe trong 30 phat & 35°C. B& sung 5 pl

dung dich miu do va 1 ml dung dich lai, lai qua dém
& 35°C. Cho mang lai vao 50 mi dung dich dém raa
(1 x SSC, 1% SDS), lai 30 phut, lap lai 2 1an & 44°C.
Nhiét d6 nudc trong sudt qua trinh lai va rira dugce
kiém soat mét cdch chat ché bang may lic da nang
HB (Taitec, Koshigaya, Nhat Ban). Mang lai dugc
cho vao hgp dung 10 ml dung dich dém rua va Hc o
may l4c trong § phut. Cho mang lai vao gidy nilon,
bom vao dudi 16p mang 20 ml dung dich phat hién,
doi 2 - 5 phiit, sau dé bd sung vao 10 pl CDP-star va
I ml dung dich phat hién, Xac dinh hinh anh thu
dugce trén may scanner (Molecular ITmage FX; Bio-
Rad). Tinh toan phin traim cia cac loai hodic nhom
VSV thu dugc theo phuong phéap tinh cia Maruyama
va dong tac gia (2003).

KET QUA VA THAO LUAN

Sy thay doi cita sb lugng VSV trong thi nghig¢m
xir 1y & nhiém dau

Téng sé té bao VSV di duoc xic dinh bing
phuong phap nhuém mau DAPL Tai théi d:em ban
déu, nuée blen ldy tir vinh Ishigaki c6 téng sé VSV
1a 8,1 x 10° té bao. Trong qua trinh thi nghiém, so
lrgng té bao dd co ) nhiing bién dbi rdt r5 rét gitra miu
c6 bd sung vad mau khong bé sung dinh dudng. O
mAu TN 10 ngay, s6 lugng vi sinh vat da tang lén 3
« 10°té bao/ml & TN 1b va 9 x 10® té bao/mt & TN
2b. Tai thoi diém thi nghiém 1a 14 ngay, sé lugng té
bao da lén 16i | x 10° TB/ml & TN 1b va 1,7 x 10” té
bao/m] & TN 2b. (Bang 1). V&i mau khong bé sung
dinh duting, khéng cé sy ting ddng ké sé luong té
bio VSV trong sudt 10 ngay thi nghi¢m, do khong
¢6 dit Tugng N va P dé cau tao nén té bao mai.

Bang 1.
Mau TN (TB/ml) 1a 1b 2a 2h
Théi gian TN
0 ngay 81 x10° 8,1 x 10° 8.1x10° 8,1 x 10°
10 ngay 8,69 x 10° 3 x10° 12 = 10° 9x10°
14 ngay 2 x 10° 1x10° 52 x 10° 1,7 x 10°

Téng s6 té bao VSV tang 1én ddt ngot khi duoe
b8 sung dinh dudmg (nitrogen va phosphorus) sau khi
bé sung diu (ngudn carbon). Diéu nay tring hop voi
mat s0 nghién ctiu trude ddy la khi bd sung mdt ty 18
C:N:F hop ly s lam ting sb lugng cac loai VSV phan
huy ngudn carbon nay (Maruyama et af., 2003).

Su thay ddi vé thanh phin VSV trong thi nghiém

Chung t6i da tach chiét dugc DNA tdng sb c6
chit lugmg cao tir mau nudc bién Ishigaki va thu duge
san phdm PCR tir khudn. Sau khi 1am sach san phim
PCR dac hiéu, chiing tai da gfin san pham PCR vao
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vector pCRQé 2.1 nh& enzyme T, ligase. Hai muoi
déng chira doan gen 165 rRNA cla nuée bién nghién
ciru 43 duoc tach chiét va kiém tra. Sau khi so sanh
trinh tu doan gen cua cac dong, chung t6i da tim dugce
loai ¢o lién hé ho hang gin nhit va da thiét tap dugc
cdy phat sinh ching loai gen trinh bay trén hinh 1.
Céy phan loai ho hang da dugc danh gia béi phan tich
hoan thién (bootstrap) dia trén 100 phép tinh lap lai.
Két qua thu duge cho thdy, nudc bién ban diu sir
dung trong nghién ciru nay c¢é dic diém rit phong pha
boi loai Arcobacter spp. thude nhom e-proteobacteria,
chiém 161 hon 60% trong tdng s 20 dong da duge doc
trinh ty. Day 1a nhém da duoc biét dén rdt phd bién

Bui Thi Kim Anh ef al.

trong trim tich bién (Maruyama er al., 1997). Su
phong phua caa loai Arcobacter trong nude bién bé
mit ¢é thé do nuroc bién ¢ nén day va bé mat da co su
dao tron tai vinh Ishigaki & thoi diém lay miu. Diéu
nay phi hop vi vi tri tAy mdu coa ching tdi & dé sdu
khoang 1 m so vd&i mat nude bién, tai thoi didm lay
miu dé phan tich ¢6 mua, gié to va séng rit manh.
Trong qud trinh nudi cly, sy xudt hién cita cac nhom
VSV chiém uu thé rit khac nhau (truée TN wu thé
thude vé nhém g-proteobacteria, ¢hi sau 10 ngay nudi
cdy nhém a- va y-protechacteria chiém uu thé).
Nhom a- va y-proteobacteria - 1a nhig nhom phd
bién trong nude bién bé mat.

Methanococcus voltae
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CHO-N-3
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CHO-N-17

CHO-N-16
190C .
wCHO-N-7
- CHO-N-9
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5 CHO-N-20

" CHON-13
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Arcobacter nitrofigilis L1362
—w Acinetobacter radioresistens

Cyveloclasticus pugetii 134935
Marine bacterium HTCC2 188 AY38

Teredinibacte turnerae AYN283
oo -Hlcanivarax borkumensis Y1257

o sendoalteromona haloplankiis
e CHO-N-14

Alteromonas macleodii X82145
Escherichia eoli

Oce canospirilium sp. AJ302699

= Marine bacterium MBIC1357 ABO3
I—l |-TochU'N-6

= Marine bacterium SCRIPPS 413 A
,—Baumum K2-11 AY345438

§ Epsifon-proteobacteria

Gamma- proteobacteria

J

Hinh 1. Cay phat sinh chlng loai gen dua trén nhi¥ng dong chira doan gen 163 rRNA t& mau thi nghiém 1b

(thei gian thi nghiém 14 ngay).

Hai muot trinh ty doan gen 16S rRNA cla 20
dong thu duoc tir nuoc bién nghién ciu da duge
ding ky trong ngdn hang gen DDBJ voi mé s6 dang
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cong bd va lwu trir trén DDBJ thi chung c6 hé so
twong dong vai loai co lién hé ho hang gan nhat nho
hom < 97%).

Cay phat sinh ching loai gen tir tit ca cac miu
thi nghiém di duge phan tich, m6i mot cdy phéan loai

0 ngay 10 ngay

Loai chua biét

Arenhactar

Loai khac
Pseudoalteromonas

Alcanivorax

[ Gamma-proteobacteria
M Epsilon-protecbacteria
Alpha-protecbacteria
Loai khac

Két qua trén hinh s6 2 da thé hién mot cach chi
tiét sur bién dong cua tip hop VSV trong qua trinh thi
nghiém. Bdy 1a hinh khai quat két qua tir 9 cay phat
sinh chung loai cua 9 mau nghién ciru. Ngoai trir
mau nude bién ban ddu (mAu TN ¢ 0 ngay), tét ca
cac mau thi nghiém & 10 va 14 ngay déu chira chu
yéu nhom y-proteobacteria, dac biét trong mau
TN2b, tAt ca cac clones déu thugc nhom y-

gen phan tir déu phan tich tir dai dién 20 dong chira
doan 165 rDNA. Hau hét trinh ty cua doan 16S
rDNA da duge so sanh véi trinh tu sin ¢ trong ngan
hiang co s& dir liéu gen cia Nhit Ban (DDBJ) bing
sir dung phin mém FAST. Gia tri bootstrap 1a 1000
phép tinh lap lai.

TN 2b

Alcanivorax

Hinh 2. Suv bién dong cua cac nhom VSV trong qua trinh thi nghiém.

proteobacteria va hon 70% clones c6 hé s tuong
déng cao nhat voi loai Alcanivorax. O mau thi
nghiém x0 1y sinh hoc (TN 1b) voi thoi gian thi
nghiém 13 10 ngay, lodi Qceanospirillum rit phong
phu, chang chiém tGi 25% trong téng s6 20 clones
doc trinh tr. MAu TN Ib voi thi gian thi nghiém 14
ngdy, khoang 79% clones la thudc nhom y-
Protecbacteria, dic biét 30% clones ¢ hé sd tuong
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dong cao nhat véi loai  Oceanospirillum  sp.
AJ302699 va 15% clones ¢6 hé sb tuong ddng cao
nhét voi Marine bacterium HTCC2188 AY38. Trong
nhitng thi nghiém nay. loai Cycloclasticus pugetii da
khéng dwoc phat hién nhu két qua tir nghién ciru
trude day (Maruyama er «f., 2003). Hy vong trong
twong lai, loai phan hiay hydrocarbon thom
Cycloclasticus pugetii s& duge tim kiém & nude bién
cdn nhiét doi nay. V4i cung mot mﬁu nurée bién ban
dau thanh phan VSV da thay doi rit nhidu gitia cac
mau thi nghiém khéc nhau.

Panh gid sy thay déi ciia edc nhom va loai VSV
dién hinh thdéng qua phuwong phap FISH va
FBDH

Cac VSV phin hiy HC da dugc biét dén 1a phan
bé & khap moi noi trong mdi truémg tu nhién. Tuy
nhién, binh thuong mat do caa loai phan hiy HC nho
hon 1% téng s6 VSV & cling mdt méi truomg (Jang-
Cheon Cho er al, 2004 ). Khi ¢6 hién twong tran déu
xuft hién, cac VSV phan huy HC khong phal ludn
ludn c6 da s6 luong dé phan hiy cdc chit & nhiém.
Néu chiing ta ap dung phuong phap xir ly sinh hoc,
sé lugng VSV phan hiy HC duge biét 1a chiém t6i
hon 10% VSV tdng sb bing phuong phap phan lap
thong thutmg (Maruyama ef af., 2003). Khi sir dung
cac ky thudt xac dinh s lugng & mirc do phén tir
(FDBH), céc lodi phan huy HC duoc woc tinh phong
phii hon nhidu S0 vai két qua thu duge tir nhung
phuong phap truyén théng.

Trong phuong phap FBCH, ching tdi str dung
mdt s6 mau do tir phong nghién ciru cia TS. A.
Maruyama, dé 1a Univ 1390 (xéc dinh téng s6 VSV),
Gamd42a (xac dinl y-proteobacteria), Euba338 (xac
dinh vi khudn), Arcobacter, Albo222 (xac dinh loai
Alcanivorax). Két quia cho Ihéy, nhom -
proteobacteria dugc phat hién 13 rét phong phi trong
cac midu TN 10 va 14 ngay. Cu thé 1a, Y-
proteobacteria dugc udc tinh 18n dén 90% tong 56
VSV ¢ mdu TN 1b, 72% & mau TN 2b (thai gian TN
10 ngay) va 94,9% & mau TN 2b (thoi gian TN 14
ngay). Sir dyng mau do Albo 222, ching t5i da phat
hién duoc loai Alcanivorax borkumensis va uoc tinh
dugc phin tram cda chiing trong tdng s VSV ¢ ciing
mot mau. Trong miu TN 2b (thoi gian TN 10 ngay)
Alcanivorax borkumensis da duge udc tinh 1€n i
64,5% trong tong sb cac VSV, Tuy nhién, ciing &
miu TN 2b (thai gian TN 14 ngay) loai ndy duoc
phat hién khéng nhidu. Dy la két qua phi hop vai
nhiéu nghién ctru trude day (Maruyama ez af., 2003;
Yakimov et al., 1998). Nhitng mau do méi dé woc
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tinh s& lugng cia e-proteobacteria va nhing loai
phén hay HC thom trong mau la rdt can thiét.

Mau do 0 ngay10 ngay 14 ngay
® | &
Un V300 TN
& TN 2b
O Ty PO Zyat | O
. ®» TN 1b
Eul)cﬁ 38 & — N 2D
® .
O ooay PO was bl
NE BR TN 1b
Gamraza R
-» TN 2b
r’jj};”': 1 bz
TN 1b
AlheZ2z2
® TN 2b
02ay HEoowar 1w
_ TN 1b
Arcobacier | =& | b
TN 2b

Hinh 3. Hinh anh cac glot thu dugc sau phwo'ng
phép phan tich FBDH. M6i mau dwoc 13p lai 3 l4n dé
phén tich; mét hinh anh hién thj trén hinh la sw tinh
toan tir sy tring herp cda 3 hinh anh 13p lai.

Pé chinh x4c hon vé két qua thu duge cua loai
Alcanivorax borkumensis trong mau TN 2b voi thoi
glan TN ta 10 ngay tr phuong phap FBDH, ching
161 da su dung phuong phap FISH dé kiém tra lai ket
quéa cua loai Alcanivorax borkumensis trong mau
trén. DI v&i phuong phap nay, chung toi str dung ba
mAu do 12 Univ 1390, Euba 338 va Albo 222. Céc tin
hiéu thu duge tir phuong phap nhudém mau DAPI va
cac phép lai véi 3 mAu do Univ 1390, EUB338 va
Albo 222 d3 dugc quan sat va danh gid. Cac hinh
anh dugce phdn tich va danh gia qua phan mém IP
Lab phién ban 3.1.2 trén mdy tinh Macintosh G3.
Trong phan mém nay, diéu khién kinh hién vi huynh
quang ¢ nhifng budc song khac nhau chung ti s&
xac dinh VSV téng, vi khudn va loai Alcanivorax
borukumensis trong cing mdt mau va & cing mot vi
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tri. T do, ching t6i ¢6 thé so sanh phin trim cia
Joai hodc nhom VSV cdn danh gia véi tong s VSV.
Tir cac hinh anh thu duge, chang t6i da tinh todn va
khing dinh wu thé cua loai ndi tiéng phan hiy HC no
(Alcanivorax borukumensis) trong mau thi nghiém
xir v sinh hoc nay. Lodi Alcanivorax borukimensis
d4 chiém tai 64.5% trong tong s6 VSV ¢ mau TN 2b
{(SW + TD + BP + PHE + N + P + Fe) v&i thoi gian
TN 13 10 ngay. Két qua nay tring hop véi két qua
thu duge tor phuong phap FBDH,

KET LUAN

Hai muoi trinh ty doan gen 165 rRNA cua 20
dong thu duge tir nude bién Ishigaki Nhat Ban da
duoc dang ky trong ngin hang gen DDBJ véi mé s
dang ky tir AB262368 - AB262388.

S6 luong VSV & nhitng miu TN xir ly bing
phuong phap sinh hoc da tdng l1én mdt cach nhanh
chong. Cy thé nhu, lugng té bao & miu nudce bién
ban dau la 8,1 x 10° t¢ bao/ml, sau 14 ngay thi
nghi¢m sd lugng VSV da dat téi | x 10%va 1,7 < 107
té bao/ml & cac TN xu ly sinh hoc.

Nuge bién st dung cho nghién ciru o diic diém
ta phong phi bdi nhom e-prowwobacteria - nhém
VSV chiém uu thé trong nudc bién ban dau (0 ngay)
nhung da nhuong chd cho nhom y-proteobacteria
sau 10 ngay thi nghiém. Trong nhom -
proteobacieria, loal phin hay HC no Alcanivorax
borkumensis chiém dai da sé trong tdp hop VSV.
Thanh phidn VSV di thay déi rit khac nhau & cdc
mau thi nghiém.,

Mau TN 2b (thdi gian TN 10 ngay) loai
Aleanivorax borkumensis chidm toi 64,5% t5ng sb
VSV. Tuy nhién, sd lugng ciia loai nay da dugc phat
hién khong nhidu & miu cé bd sung déu ning.

Loi cam on: Tdp thé tdc gia xin trdn trong cém on
sw hd (rg kinh phi tir dyw dn hop tde JICA- Nhdt Ban
cho vige thiee hién nghién cieu nay.
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APPLYING MOLECULAR ANALYTICAIL. TECHNIQUES FOR ASSESSMENT OF
MICROORGANISM COMPONENT AND QUANTITY IN DESIGNED OIL POLLUTED
EXPERIMENTS BY BIOREMEDIATION

Bui Thi Kim Anh"*, Dang Dinh Kim', Akihiko Maruyama’

'Institute of Environmental Technology, Vietnamese Academy of Science and Technology
'National Institute of Advance Industrial Science and Technology, Tsukuba, Japan

SUMMARY

Bioremediation is one of the promising methods to reduce or eliminate toxic pollutants. For making
successful application of this method, information about the diversity, population size and activity of
environmental microbes is essential. The previous studies have revealed that biostimulation treatment
{nutrient addition) can accelerate oil removal from the polluted sites. But that is not always, since little is
known about microbiological processes during the biostimulation. Also, it is uncertain how oil pollution
and its bioremediation affect marine microbes in the tropical and subtropical regions, So, we designed
bioremediation experiments of oil pollution using subtropical seawater collected from the Ishigaki port in
November, 2005. Four incubation sets were prepared: C-heavyoil + seawater (CHO + SW), CH + SW +
Nitrate(N} + Phosphate{P} + Fe, Tetradecane(TD) + Biphenyl{BP} + Phenanthrene(PHE) + SW, and TD
+ BP + PHE + SW + N + P + Fe. Total microbial population, microbial diversity and quantitative
community changes were monitored by direct counting, 165 rRNA gene sequencing and fluorescence dot
blothybridization methods, respectively. The obtained results showed that the microbial growth was
remarkably enhanced by the addition of nutrients, 345 and 750 times as much as the non-addition. The
seawater sample used was characterized by the abundance of e-profeobacteria. During the incubation,
the community composition dramatically shifted from e-proteobaciteria to y-proteobacteria. Among y-
protechacteria, the aliphatic HC degrader Alcanivorax borkumensis increased. Especially, Alcanivorax
borkumensis was estimated to be 64.5% of total microbes in set 2b at 10™ incubation day. Comparing to
the TD-added sample, however, the population was not so notable in CHQO-added one, Further studies are
necessary to detect representative aromatic HC degraders. ’

Keywords: Biostimulation, diversity, marine, microbe, hybridization, probes
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