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TOM TAT

Nghién cttu nay duoc thuc hién nham phét trién hé vi sinh vat cé kha nang phan
giai carbazole tir mau dat nhiém dioxin tai san bay Bién Hoa, Viét Nam. Sau 7 lan
lam giadu, mau ER07 c6 kha ndng phan giai carbazole hiéu qua. Trong mdi treong
M63-Car, ER07 c6 thé phan giai 95,2% carbazole sau 144 gio nudi cay. ER07 duy tri
kha nang phan giai carbazole khi duoc nudi cdy trén mdi treong tdi thiéu t6t hon
khi nudi cay trén moi truong Tryptone Soya Broth giau dinh dudng. Pdng thoi,
trong nghién cttu nay, anh huong cta D-glucose ¢ nong dd 0,25; 0,5 va 5 g/L dén
kha nang phan giai carbazole da duoc danh gia. Két qua cho thay khi khong co6
mat D-glucose, hé vi sinh vat ER07 ¢6 hiéu qua xtt ly carbazole tot nhat. Mt khac,
hdn hop 2 chung Mycolicibacterium iranicum ER07-1 va Conexibacter stalactiti ERO7-2
c6 kha ndng phan giai carbazole trong mau ER07 da duoc xac dinh. Do d6, hé vi
sinh vat ER07 ¢6 tiém nang tmg dung trong xtt Iy mdi tredng dat bac mau, nhiém

carbazole va hop chat vong thom PAHs khéc.

Tw khéa: Dat nhiém dioxin, hé vi sinh vat, phan huy carbazole, xtt ly sinh hoc.

1. MO PAU

Carbazole (Ci2HoN) la mot loai hydrocarbon thom da vong (PAHs — Polycyclic
Aromatic Hydrocarbons), dugc tao ra do qua trinh d6t chdy khong hoan toan cac hop
chét hitu co chita nitrogen trong san xuét va sinh hoat [1]. O néng do thap, carbazole
duoc str dung lam nguyén liéu trong y t€, dwgc phdm va san xuat thudc nhuém. Tuy
nhién khi 6 nong dd cao, carbazole trd thanh tac nhan gay 6 nhiém moi treong va doc
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hoc sinh théi [2]. Phéan t& carbazole duoc cdu tao tir hai vong benzene va mot vong
pyrol. Carbazole c6 dac diém hda hoc va ddc hoc cuia cac PAHs cdu tao tir nhiéu vong
benzene hop nhédt (nhu pyrene, phenanthrene va anthracene) va cac hop chat di vong
[1]. Péc tinh khé phan hay, wa béo va ki nwdc giup hgp chét nay cé kha nang lién két
linh hoat véi dat sét va chadt mun dan dén ton luu 1au dai trong dat, nudc va tram tich
[3]. Thém vao d6, nguyén t&x N giau dién ter gitip carbazole dé dang tham gia cac phan
tng thé tao thanh cac dan xudt da halogen c6 cau tric phan ti va doc tinh twong tu
dioxin [4]. Carbazole khong ton tai don 1é trong tw nhién. Hop chat nay duoc phat hién
ngau nhién trong cdc mau phan tich hydrocarbon gay 6 nhiém va thudc trir sau, hodc
duoc phat hién véi vai tro la chat trung gian khi phan tich hydrocarbon thom da vong
(PAHSs), polychlorinated dioxin va furan (PCDD/Fs) va polychlorinated biphenyls
(PCB) [3].

Nham xt 1y cac khu vie 6 nhiém c6 chita carbazole, xi Iy sinh hoc bang hé vi
sinh vat la moét trong nhiing phuong phap duoc quan tdm nghién cttu nhitng nam gan
day bén canh cac phwong phdp xtt ly nhiét, phan hty quang hoc va oxy hoa héa hoc
ton kém va gioi han vé quy mo [3]. Vi sinh vat véi kha nang chuyén hda carbazole
thanh cac hop chat khong doc hodc it ddc hon da dwoc ghi nhan trong nhiéu bdo cao
[3, 5]. Vi sinh vat pha v& cdu truc carbazole thong qua qua trinh oxy hda bén va oxy
hoéa goc nho hoat dong cta cac enzyme nhu dioxygenase xuc tac phan tng hydroxyl
hoa carbazole thanh 3-hydroxycarbazole [1, 6]. Bén canh d6, hé enzyme da thanh phan
carbazole 1,9a-dioxygenase (CARDO) tham gia vao qua trinh chuyén hoéa carbazole,
dioxin va cac hop chat PAH khac [7-11]. Qua trinh phan huy carbazole la qua trinh
phtic tap can sy tham gia ctia nhiéu enzyme ctia nhiéu vi sinh vat khac nhau. Do d¢,
trong cac bao cdo gan day, cac nha khoa hoc két hop cac chting don 1é nham tang hiéu
qua xw ly carbazole [12-14]. Pong thoi, viéc lam giau hé vi sinh vat tai vi tri 6 nhiém
cling duoc quan tam nghién cttu nh3m chon loc nhitng hé vi sinh vat vita cé hiéu qua
phan huy carbazole va cac hgp chét twong tw, vira ¢d kha nang thich nghi cao voi diéu
kién ban dia [15, 16].

Trong chién tranh Viét Nam, quan d6i My da tap két va lam ro ri dioxin tai mot
sO san bay quan sy ¢ mién Trung va mién Nam. Theo thoi gian, cac san bay nay tro
thanh ngu6n lam giau ty nhién cho cac nhdm vi sinh vat c¢6 kha nang phan giai dioxin
va cac hgp chdt vong thom tuong tu dioxin, vi du nhu carbazole. Trong nghién ctru
nay, mau dat nhiém dioxin tai san bay quan sy Bién Hoa duoc lam giau st dung
carbazole 1a ngudn carbon duy nhat. Kha ning phan huy carbazole ciia mau lam giau
duoc danh gia & quy mo phong thi nghiém.
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2. PHUONG PHAP NGHIEN CUU
2.1. Thu thap va x& ly mau dat

Mau dat FC2-PL4 st dung trong thi nghiém dwgc lay ¢ d6 sau 10 — 20 cm tai
khu Pacer Ivy, phia Tay Nam san bay Bién Hoa. FC2-PL4 c¢6 d0 doc TEQwho cuia dioxin
12 1154 ppt. Mau dugc thyc hién thi nghiém nudi cdy 1am giau sau 48 gio bao quan 4°C
ké tir thoi diém lay mau thue nghiém.

2.2 Lam giau t6 hop vi sinh vat dit c6 kha ning phén giai carbazole

Mau dat FC2-PL4 dugc lac déu trong 10 mL NaCl 0,9 % véi tdc dd 200 rpm &
30°C trong 20 gid d€ t& bao vi sinh vat dwoc khuéch tdn déu trong dung dich. Mau
duoc d€ lang tw nhién trong 20 phit ¢ 30°C gitip loai bo chat ran c6 kich thude 16n. Sau
d6, 5 mL dich huyén phu duoc chuyén sang 15 mL moi treong khoang M63-Car (g/L:
KH2POs4 - 136, 1 mL MgSOs 1 M, FeSO4.7H20 - 0,0005, (NH4)2SO4 — 2, Carbazole - 0,2).
Day dwoc ky hiéu la mau lam giau Ian 1 (ER01). Sau 7 ngay nudi cdy trong diéu kién
lac 200 rpm & 30°C, 5 mL dich ctia binh lam giau Ian 1 dugc chuyén tiép sang 15 mL
mdi treong M63-Car méi (ER02). Mau dugc lam giau 7 Tan dén khi moi tredng cd mau
nau cho thdy sy phan huy ctia carbazole. T8 hop vi sinh vat trong mau lam giau tir [an
1 dén lan 7 dwoc ky hiéu Ian lwot tr ERO1 dén ER07. Mau duoc bao quan & -80°C trong
glycerol 15% c6 b6 sung carbazole 0,1 g/L.

Trong mot thi nghiém khac, mau ER07 dwoc nudi trong 15 mL mdi truong dich
thé TSB-Car (g/L: casein peptone- 3,4, KH2POs — 0,5, D-glucose — 0,5, NaCl - 1, soya
peptone — 0,6, carbazole — 0,2) l4c 200 rpm & 30°C trong 72 gid. Mau lam giau nay duoc
ky hiéu ER07-TSB.

2.3. Panh gia kha ning phan giai carbazole ctia mau lam giau

Mau ER07 va ER07-TSB duoc hoat héa [an lwot trong 20 mL moi treong M63-
Car va TSB-Car, véi toc d6 lac 200 vong/phtt ¢ 30°C trong 72 gid. T& bao thu duoc sau
khi ly tdm 8000 vong/phtt trong 15 phut duoc rita bang DMSO 20%. Sau d6, t& bao
duoc bd sung vao 20 mL mdi treong M63-Car voi mat do ODew = 0,01. Binh moi
treong chtta mau lam giau ER07 va ER07-TSB dwoc nudi cdy véi tdc dd lac 200
vong/phut ¢ 30°C. Nong do carbazole tong sd duwgc xac dinh tai thoi diém 0; 72 va 144
gio. Két qua cua thi nghiém duwgc danh gia tir day s6 liéu cua it nhat 3 lan lap lai thi
nghiém ddc lap. D9 tin cay duoc danh gia béng kiém dinh student’s t-test.

Trong mot thi nghiém khac, kha nang phan giai carbazole ctia cac vi sinh vat
trong mau ER07 va ER07-TSB duwoc dénh gid bang phuong phap cdy trai trén dia thach.
Mau ER07 va ER07-TSB dugc pha lodng dén nong d6 pha loang 10. Sau d6, mau pha
loang ctia ER07 va ER07-TSB duoc cdy trai trén moi truong thach M63-Car. U dia vi
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khuan & 30°C trong 7 ngay dén khi quan sat thdy vong phan giai carbazole trén dia
thach.

2.4. Danh gi4 4nh hudng ctia D-glucose dén toc d6 phan giai carbazole

Mau lam giau ER07 dwoc kiém tra kha ning phan giai carbazole trong moi
treong M63-Car bd sung D-glucose cac nong d6 0,25; 0,5 va 5 g/L. Nong d6 carbazole
tong s6 duoc theo doi theo thoi gian trong 144 gio.

2.5. Phwong phép xac dinh néng d¢ carbazole

Carbazole tong s6 trong moi treong dugc tach chiét véi dung moi hittu co
dichloromethane ti 1€ 1:1 (v/v) lap lai 3 lan & 30°C. Sau khi c¢6 kho san pham tach, mau
duoc bao quan & 4°C. Mau chtta carbazole duwoc hoa tan trong dung mdi dimethyl
sunfoxide. Nong do carbazole trong moi truong duoc xac dinh dwa trén phuong phap
do d0 hap thu tai budc song 261 nm (Az) bé“mg may UV-Vis (UV/Vis
Spectrophotometer 6850, Jenway, model: 6850).

2.6. Phuwong phap phan lap chung vi sinh vat phan giai carbazole

Vi sinh vat phan giai carbazole duoc phan lap bang cach pha loang cdy trai trén
dia thach. 1 mL ER07 dugc pha lodng 1én tiép bac 10 sau Ian bang NaCL 0,9%. Dung
dich pha loang duoc lac véi 0,001% Tween80, 200 rpm & 30°C. Sau 4 gio, 100 uL dich t&
bao duoc cdy trai trén mdi treong M63-car, 1 30°C trong 14 ngay. Vi sinh vat phan giai
carbazole sé tao vong trong quanh vung sinh truong. Cac chung vi sinh vat nay duoc
tinh sach nhiéu lan trén M63-Car va cudi cung tinh sach lai trén moéi treong TSB-Car
dén khi thu duoc chiung thuan.

2.7. Phuwong phap phan tich trinh ti 16S rRNA va dung cay phan loai

Chung vi khudn duoc nudi cdy trén moi truong TSB 6 200 rpm, 30°C trong 72
gio. Ly tam 10000 rpm trong 10 phut thu t€ bao. DNA tdng s6 ctia chung vi khuan
dugc tach chiét bang kit tdch thuong mai E.N.Z.A Bacterial DNA kit (Omega, M¥).
DNA duoc giai trinh tw toan bd hé gen trén hé thong Hi-seq bdi cong ty Macrogen,
Han Qudc. Két qua sau khi xt Iy dugc cht giai bang Prokka. Trinh tw 16S rRNA ctia
cac chiang vi khuan duoc BLAST trén co sé di liéu EzBioCloud. Cay phat sinh loai
Neighbor-Joining dwoc xay dung trén thu vién 16S rRNA, st dung cong cu MEGA11,
gid tri bootstrap 1000.
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3. KET QUA VA THAO LUAN
3.1. Kha ning phan giai carbazole cia mau lam giau ER07

Véi muc dich 1am giau td hop vi sinh vat c6 kha nang phan giai carbazole tu
mau dat FC2-PL4 nhiém dioxin tai san bay Bién Hoa, Dong Nai, moi treong khoang
M63 c6 chira 200 ppm carbazole duoc stt dung. Carbazole duoc b6 sung véi nong do
cao (200 ppm) c6 mau trang duc va hinh thanh dang tinh thé khong tan trong nudc.
Cac mau lam giau tir ERO1 dén ER03 van quan sat thdy tinh thé carbazole trong moi
treong nudi cdy (Hinh 1). Su phan giai carbazole dugc quan sat thay tir ER04 khi moi
treong M63-Car d6i mau tir trang duc sang mau vang nau (ER05) do mau ctia cac chat
chuyén hoéa trung gian trong qua trinh phan giai carbazole. Mau vang dam dan trong
mau ER06 va ER07. K&t qua nay phit hop véi md ta trwedc day ctia ching t6i [17]. Do
d6, mau lam giau ER07 duoc lua chon dé€ thuc hién cac nghién ctu ti€p theo.

| ERO3 | ER04

l ERO1 l

Hinh 1. Hinh anh mau lam giau trong 7 thé hé lién tiép: ER01, ER02, ER03, ER04, ER05, ER06 va

ERO07 tlr mau dat FC2-PL4 nhiém dioxin tai san bay Bién Hoa, Pong Nai. Mau duwoc nudi cdy

trong moi trueong M63-Car, 7 ngay ¢ 30°C véi diéu kién lac 200 rpm.

Kha nang phan giai carbazole mau lam giau ER07 dwoc thé hién trong Hinh 2.
TG hop vi sinh vat ciia mau lam giau ER07 c¢6 kha nang phan huy 95,2% carbazole tdng
s6 trong moi treong sau 144 gio nudi cdy. Khi quan sat mau sac thay ddi ctia méi
treong nuoi cdy, moi truong chuyén tir trang duc do tinh thé carbazole lo liing trong
moi treong sang moi trueong dich trong do tinh thé carbazole hdau hét da phan giai va
c6 mau vang dén nau do cac chdt trung gian dugc sinh ra trong qua trinh phan giai
carbazole. Nhém nghién ctru ctia tac gia Nguyén Thi Hanh (2009) da lam giau hé vi
sinh vat DN533 phan giai mot s§ PAHs, trong d6 c6 carbazole, tir dat nhiém dioxin.
DN533 ¢6 thé stt dung hon 50% cua carbazole 100 ppm duoc bd sung sau 120 gio trén
mdi truong khoang [18]. Theo bao cdo ctia nhém téc gia Nguyén Hong Minh va cong
su (2009), hai chung vi khuan Bacillus sp. R03 va Achromobacter sp. R05 dwoc phan lap
tr dat nhiém dioxin tai san bay Da Nang cé kha nang phan huy 70% cta carbazole 100
ppm sau 120 gio nudi cay trén moi truong t6i thiéu [19]. Nhu vay, td hop vi sinh vat
ER07 duwoc lam giau tr mau dat nhiém dioxin FC2-PL4 c¢6 kha ning phan huay
carbazole tot hon so véi chung vi sinh vat don va t6 hgp vi sinh vat lam giau da bao
cao truwdc day. Bén canh do, ty 1é phan giai carbazole tai cac diém khao séat trong
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nghién ctu nay la s6 liéu trung binh cta ba Ian 13p lai doc lap. Két qua cho thay su
phan huy carbazole 8n dinh cia mau lam giau ER07 theo thoi gian (Hinh 2).

A

= ERO7
e ERO7-TSB

1009

50r

Ty 1€ phén giai carbazole (%)

O s a2
Théi gian nudi cé"\y (gio)
Hinh 2. Ti 1& phan giai carbazole tong s& ctia mau lam giau ER07 va ER07-TSB trong mdi trieong
M63-Car 6 30°C véi diéu kién 1ac 200 rpm.

Trong nghién ctru nay, chiing t6i so sénh kha ning phan giai cia mau lam giau
ER07 duoc duy tri trong moi trueong toi thiéu, chi bd sung carbazole la ngudn carbon
duy nhat va mau lam giau ER07-TSB da duoc nudi cdy trén mdi truong phic hop gom
nhiéu ngudn dinh dudng va carbon. Két qua ctia ching tdi chi ra rang mau lam giau
ER07 c6 tdc ¢ phan giai carbazole nhanh gap 3 lan so mau lam giau ER07-TSB (Hinh
2). Mau lam giau ER07-TSB phan giai dwoc 11,6% carbazole tong sd, trong khi &6, ER07
phan giai 95,2% carbazole tong sd sau 144 gio khi nudi cdy trong moéi truong M63-Car
(Hinh 2). T6c d0 phan giai carbazole cia ER07-TSB kha cham trong 144 gio dau tién, va
tdng nhanh chéng sau 288 gid. Mau lam giau ER07-TSB c6 thé phan giai 95,1%
carbazole tong sO sau 432 gio.
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Hinh 3. Vi sinh vt tong s6 trong mau ER07 va ER07-TSB khi cdy trai trén méi truong M63-Car
1 6 30°C trong 7 ngay.

Két qua cdy trai cia ER07 cho thdy s6 luwgng vi sinh vat phan giai carbazole (c6
vong trong xung quanh khuén lac) la 7,4x107 CFU/mL, chiém 11,7% trong tong sd
6,3x108 CFU/mL vi sinh vat phat trién trén dia thach (Hinh 3). Nhitng vi sinh vat c6
hoat tinh phan giai carbazole nay giup ER07 c6 t6c d§ phan giai cao trong mdi treong
chi 6 carbazole 1a ngudn carbon duy nhat. D&i véi mau lam giau ER07-TSB, s& lwong
vi sinh vat c6 vong phan giai chiém 2,7% trong tong s6 5,2x108 CFU/mL vi sinh vat, ty
1é nay it hon 4,3 Ian so véi trong ER07 (Hinh 3). K&t qua, ER07-TSB can thoi gian thich
nghi trong 144 gio dau nudi cdy véi téc do phan giai cham va can 432 gio d€ phan giai
hau hét carbazole trong méi truong (Hinh 2). K&t qua nay ctia ching to6i chi ra rang,
doéi véi viéc duy tri td hop vi sinh vat trong mau lam giau c6 hoat tinh phan giai
carbazole 6n dinh, mdi treong t6i thiéu chira carbazole la nguon carbon duy nhat sé la
lya chon tot hon nudi cdy trong mdi truong giau dinh dudng hodc nudi cay xen ké.
Viéc nuobi cdy trong moi treong giau dinh dudng sé lam giam ti 1€ vi sinh vat phan giai
carbazole trong t& hop vi sinh vat ctia mau lam giau, do d6 lam giam hoat tinh va hiéu
qua xtt ly carbazole trong moi trueong.

3.2. Anh hwéng ctia D-glucose dén kha ning phan giai carbazole

Mau lam giau ER07 duogc danh gid kha nang phan giai carbazole trong truong
hop c6 mat mot nguén carbon khéc trong moi treong nudi cay. Trong thi nghiém nay,
D-glucose duoc sit dung lam ngudn carbon tht nghiém. Sau 144 gio nudi cdy, ti 1é
phéan giai carbazole ctia ER07 dat 26,3%, 31,1% va 9,6% khi moi truong bo sung D-
glucose v6i nong do lan luot la 0,25; 0,5 va 5 g/L (Hinh 4). Trong khi d6, trong moi
truong khong bd sung D-glucose, ER07 c6 thé phan huy 95,2% carbazole tong sd sau
144 gio nuoi cdy. Két qua nay cho thdy, trong diéu kién c6 ngudn carbon dé phan giai,
hiéu qua phan giai carbazole ctia mau lam giau bi suy giam (Hinh 4). Va nguoc lai, khi
khong c6 mit ngudn carbon dé phan giai, mau lam giau ER07 c6 hiéu qua xu ly
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carbazole t6t nhat. Trong thuec t&, khu viec 6 nhiém carbazole thuong dwoc phat hién 6
nhiém cac hop chdt PAHs khéc, va cac chat dinh dudng dé hap thu nhi D-glucose &
muc rat thap [3, 20]. Do do, mau lam giau ER07 c¢6 tiém ndng dé€ tng dung xi ly
carbazole trong diéu kién in vivo tai khu vuc dat bac mau, nghéo dinh dudng nhu san
bay quan sy Bién Hoa.
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Hinh 4. Ti 1& phan giai carbazole tong s8 ctia mau lam giau ER07 trong méi treong M63-Car va

modi treong M63-Car c6 bo sung 0,25; 0,5 va 5 g/L D-glucose.
3.3. Chiing vi sinh vat phan giai carbazole trong mau lam giau ER07

Nham tim kiém chting vi sinh vat c6 vai trd quan trong phan giai carbazole ctia
mau ER07, chung toi tién hanh phan 1ap vi sinh vat trong mau lam giau ER07 véi
carbazole 1a nguén carbon duy nhat. Sau 11 Ian tinh sach lién tiép trén mdi truong
M63-Car, mét khudn lac tiém nang dwoc lwa chon. Khuan lac ¢6 mau vang cam, tron,
bé mat tron nhay, tam 10i, ria toa tron va tao vong phan giai tot carbazole trén dia
thach. Tuy nhién, két qua phan tich trinh tw toan bo hé gen cho thay, day 1a hon hop
ctia 2 chung vi sinh vat khac nhau vdi trinh tg 165 rRNA khéac nhau dwoc ky hiéu la
ER07-1 va ER07-2. Phan tich cay phat sinh ching loai dwa trén trinh ty 16S rRNA cho
thdy, chung ER07-1 c6 quan hé gan gii voi chi vi khuan Mycolicibacterium (Hinh 5a).
Trong d6, ching c6 d6 twong dong cao nhat (99,86%) voi chung Mycolicibacterium
iranicurn DSM 45541 (T). Chang ER07-2 c6 quan hé gan gui v6i chi Conexibacter va
Solirubrobacter (Hinh 5b). ER07-2 c¢6 trinh tw 16S rRNA tuong dong 99,1% voi
Conexibacter stalactiti YC2-25 (T). Nhiéu loai thudc chi Mycolicibacterium (trudc day la
Mycobacterium) da duoc bao cao vé kha nang phan giai hop chat hitu co gy 6 nhiém,
bao gom ca carbazole [1]. Tuy nhién, chwa c6 mot cong bs nao trude day dé cap dén
loai Mycolicibacterium iranicum cé kha nang phan giai carbazole.

Trong nghién cttu nay, hai chung Mycolicibacterium iranicumm ERO07-1 va
Conexibacter stalactiti ER07-2 sinh trudng cung nhau, va khong thé tach riéng ting
chung sau khi 13p lai 11 [an tinh sach trén moéi truong M63-Car. Diéu nay cung c6 thém
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két luan tlr cic nghién ctru trude day cho rang, phan giai carbazole 1a qué trinh phtic

tap, doi hoi sy tham gia ctia nhiéu vi sinh vat, ho trg 1an nhau trong qua trinh chuyén
hoéa [22, 23]. Hon hop hai ching ER07-1 va ER07-2 c6 tiém nang duoc st dung dé nang

cao hiéu qua xtt ly 6 nhiém carbazole bén canh mau lam giau ER07 bao gom tap hop

cac vi sinh vat ban dia.

Mycolicibacterium houstonense ATCC 49403(T) (FJVO01000061)
o Mycolicibacterium senegalense CIP 104941(T) (AY457081)
- Mycolicibacterium farcinogenes DSM 43637(T) (HG96448)
78| || Mycolicibacterium lutetiense 071(T) (KP676904)
69| Mycolicibacterium nivoides DL90(T) (MH290160)
14 |198L Mycolicibacterium peregrinum DSM 43271(T) (LQPP01000059)
~ Mycolicibacterium gilvum ATCC 43909(T) (X81996)
L Mycolicibacterium parafortuitum CCUG 20999(T) (MVID01000056)
~ Mycolicibacterium sphagni ATCC 33027(T) (NOZR01000054)
o Mycolicibacterium crocinum czh-42(T) (DQ534008)
? Mycolicibacterium aichiense ATCC 27280(T) (X55598)
91- Mycolicibacterium rhodesiae DSM 44223(T) (AJ429047)
— Mycolicibacterium rutilum DSM 45405(T) (LT629971)
g —— Mycolicibacterium chlorophenolicum DSM 43826(T) (JYNLO1000068)
pa— Mycolicibacterium poriferae ATCC 35087(T) (AF480589)
50 ERO7-1
o5 Mycolicibacterium iranicum DSM 45541(T) (LQPC01000057)
— Mycolicibacterium anyangense QIA-38(T) (KJ855063)
— Mycolicibacterium tusciae FI-25796(T) (AF058299)

9?|

Rhodococcus phenolicus DSM 44812(T) (263849.4)

(a)

Sofirubrobacter phytolaccae GTGR-8(T) (KF459924)
Sofirubrobacter pauli DSM 14954(T) (RBIL01000002)
Solirubrobacter taibaiensis GTJR-20(T) (KF551107)
Solirubrobacter ginsenosidimutans BXN5-15(T) (EU332825)
Solirubrobacter soli DSM 22325(T) (AUIK01000022)

ERO07-2

7

Conexibacter stalactiti YC2-25(T) (LT719154)
Conexibacter woesei DSM 14684(T) (CP001854)
Baekduia soli BR7-21(T) (EU370951)

Paraconexibacter algicola Seoho-28(T) (PYYB01000006)

100 | Paraconexibacter algicola Secho-28(T) (KY363637)
Parviterribacter kavangonensis D16/0/H6(T) (KP981370)
Patulibacter brassicae SD(T) (KT581436)
93| L Patulibacter medicamentivorans 111(T) (AGUD01000068)
100 Patulibacter ginsengiterrae P4-5(T) (EUT10748)
100 | Patulibacter americanus DSM 16676(T) (ATUD01000029)

60| Patulibacter minatonensis 18081(T) (KI912613)
100! Bacloderma rosea CECT 7959(T) (HE795127)

 ——

0.050

Mycocilibacterium iranicum DSM45541(T) (LQPC01000057)

(b)

Hinh 5. Cay phét sinh chting loai ctia chting vi khuan (a) ER07-1 va (b) ER07-2 phan 1ap tir mau

lam giau ER07 phan giai carbazole.
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4. KET LUAN

Mau lam giau ER07 ¢4 kha ndng phan giai carbazole da duoc 1am giau tir mau
dat FC2-PL4 nhiém dioxin ndng tai san bay quan sy Bién Hoa. Mau lam giau ER07 ¢6
thé phan giai 95,2% trong tong s6 200 ppm carbazole cung cap vao mdi truong sau 144
gi0 nuodi cdy. Toc dd phan giai carbazole bi cham hon khi moéi treong dwgc bo sung D-
glucose. Hai chung vi khudn Mycolicibacterium iranicum ER07-1 va Conexibacter
stalactiti ER07-2 c¢6 kha ndang phan giai carbazole va sinh truong trén moi treong cé
carbazole ndng dd cao cling duoc xac dinh. Nghién cttu nay budc dau cung cadp nhitng
thong tin hitu ich phuc vu cdc nghién cru sdu hon trong tuong lai nham tng dung
mau lam giau ER07 c6 kha nang phan giai carbazole trong xtt Iy mdi treong dat nhiém
carbazole ndi riéng va hop chat vong thom PAHs néi chung.

LOI CAM ON

Nghién cttu nay dwoc tai trg bdi B Khoa hoc va Cong nghé trong nhiém vu
khoa hoc va cong nghé Quy gen cdp qudc gia ma s6 NVQG-2021/DT.02.
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CARBAZOLE DEGRADING OF MICROBIAL CONSORTIUM ERO07
ENRICHED FROM DIOXIN-CONTAMINATED SOIL AT BIEN HOA AIRPORT

Pham Thi Hue?, Ngo Thi Thuy Huong?, Nguyen Quoc Dinh3, Tran Huu Phong?
Nguyen Kim Nu Thao!, Nguyen Hong Minh2*

1 Falcuty of Biology, Hanoi Univeristy of Science, VNU

2 Department of Biotechnology, Chemistry and Enviromental Engineering, Phenikaa University
3 External Engagement Office, Phenikaa University
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*Email: minh.nguyenhong@phenikaa-uni.edu.vn

ABSTRACT

In this study, the microbial consortium, which effectively degraded carbazole, was
enriched from the dioxin-contaminated soil FC2-PL4 sample at Bien Hoa airport,
Vietnam. After 7 continuous enrichments, the microbial consortium ERO07
degraded 95.2% of the total carbazole at 144 h of culture. Our findings showed that
the carbazole degradation capacity of ER07 in M63-Car was 3 times higher thanthat
in the TSB complex medium. Besides, in this study, the effect of D-glucose at the
concentration of 0.25; 0.5, and 5 g/L on carbazole degradation was investigated.
The results indicated that the efficiency of carbazole degradation of the microbial

consortium ERO07 was stable and highest in the medium lacking D-glucose. The
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mixture of carbazole-degrading bacteria, Mycolicibacterium iranicum ER07-1 va
Conexibacter stalactiti ER07-2, was identified. Therefore, the microbial consortium
ERO07 plays a potential application for carbazole and carbazole-like compounds

bioremediation in degraded soils.

Keywords: Dioxin-contaminated soil, Microbial consortium, Carbazole

degradation, Bioremediation.
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