TNU Journal of Science and Technology 228(02): 335 - 342

ASSESSMENT OF THE DIOXIN DEGRADABLILITY OF SOME BACTERIAL
STRAINS ISOLATED FROM CONTAMINATED SOIL AT A SO AIRBASE (HUE)

Le Minh Tri', Pham Kien Cuong? Nguyen Van Hoang?, Nguyen Thi Tam Thu?’
Academy of Military Science Technology, 2Institue of New Technology

ARTICLE INFO

ABSTRACT

Received: 17/01/2023
Revised: 27/02/2023
Published: 28/02/2023

KEYWORDS

Dioxin
Microbiology

A So

Degradation
Contaminated soil

A So Airport is one of the hot spots for dioxin contamination because of
the war. Biodegradation of dioxin isomers by microorganisms is an
environmentally friendly method, capable of restoring contaminated land.
In this study, from dioxin-contaminated soil samples at A So Airport
(Thua Thien Hue), 9 strains of microorganisms capable of degrading
persistent organic compounds were isolated. In which, 2 strains capable of
degrading all 17 dioxin isomers at high concentrations were identified. The
AS2 strain belongs to the genus Klebsiella and is named Klebsiella sp.
AS2, whose registration number on GenBank is ON890383. The AS3
strain belongs to the genus Bacillus and is named Bacillus sp. AS3, whose
registration number on GenBank is ON890397. The two strains were able
to degrade 17 dioxin isomers with the efficiency from 1.47% to 100% after
30 days depending on the isomer type. Total toxicity in culture samples of
2 strains AS2 and AS3 decreased by 71.83% and 41.73%, respectively,
with total initial toxicity of 3000 pg/ml. The AS2 and AS3 strains
degraded 2,4-D with an efficiency of 68.61% and 52.32%, respectively,
with an initial concentration of 200 ppm. Also with this concentration, the
two strains degraded 2,4,5-T with the rates of 72.14% and 59.73%.

PANH GIA KHA NANG PHAN HUY DIOXIN CUA MQT SO CHUNG
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San bay A So la mot trong cac diém nong vé 6 nhiém dioxin do hau qua
cta chién tranh. Phan huy sinh hoc cac dong phan dioxin bai vi sinh vat
1a phwong phép than thién méi trudng, c6 kha ning phuc hdi ving dit 6
nhidm. Trong nghién ciru nay, tir cac mau dat 6 nhidm dioxin tai san bay
A So (Thira Thién Hué), 9 chung vi sinh vét co kha ning phan hiy cac
hop cht hitu co khé phéan hity duge phéan lap. Trong d6 c6 2 ching co
kha ning phan hay ca 17 dong phan dioxin & néng do cao dugc dinh
danh. Chung AS2 thugc chi Klebsiella va duogc dat tén la Klebsiella sp.
AS2, c¢6 mi s dang ky trén GenBank 1a ON890383. Chung AS3 thuc
chi Bacillus va dugc dat tén 1a Bacillus sp. AS3, c6 mi sb dang ky trén
GenBank 1a ON890397. Hai chung c6 kha nang phan huy 17 dong phan
dioxin véi hiéu suat tir 1 AT % dén 100% sau 30 ngay tuy ting loai ddng
phan. Téng do doc trong mau nudi cdy 2 chung AS2 va AS3 giam twong
g 1a 71,83% va 41,73% véi tdng do doc ban dau 1a 3000 pg/ml. Ching
AS2 va AS3 phan hiy 2,4-D véi hiéu suét 68,61% va 52,32% tuong g
V6i ndng do 2,4-D ban dau 1a 200 ppm. Ciing véi ndng do nay, hai chung
phéan huy 2,4,5-T voi ty 1€ 72,14% va 59,73%.
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1. Mé dau

Dioxin 1a tén goi chung cua cac ddng phéan chira clo c6 chira vong thom, ching bao gdm 75
ddéng phan polychlorodibenzo-p-dioxin (PCDD) va 135 dong phan polychlorodibenzofuran
(PCDF). Dioxin 1a san pham phu cua qua trinh san xuat chat diét co 2,4-D (2,4-dichlorophenol-
xyacetic acid) va 2,4,5-T (2,4,5-trichlorophenoxyacetic acid) [1]. Trong 10 nam (1961-1971)
chién tranh tai Viét Nam, khu vuc sin bay A So néi riéng va toan tinh Thira Thién Hué n6i chung 1a
noi chiu anh huong cua chat doc dioxin nang né. Toan tinh Thira Thién Hué hién c6 gan 16.000
nguoi bi nhidm chét doc da cam/dioxin, riéng huyén A Ludi ¢6 khoang 5.000 ngudi. Cac két qua
khao sat co ban xac dinh dugc khu vuc 6 nhiém dioxin tai sin bay A So véi dién tich khoéng 5 ha,
chiéu sau 6 nhiém trung binh 0,7 m, t6ng khéi lwong dét 6 nhiém can xir Iy 1a 35.000 m®. Trong do6
c6 khoang 6,6 ha dat nhidm c6 nong do 6 nhlem trén 200 ppt (mirc d0 rat nang) [2]. Chat doc dioxin
d3 thdm su vao dat, 1am nhidm doc nguon nudc. Dioxin xdm nhap vao co thé ngudi qua hit the
khong khi, ubng nudc, an cac loai thuc pham, hoic tlep xuc qua da, nhung chu yéu 1a qua chudi
thirc an. Tai nhitng ving bi 6 nhiém, dioxin €0 trong dét, bun, tram tich va cling c6 thé co ¢ phan
cu, ré, than cua cac loai cdy va trong mot sb dong vat Song trong cac ao hd bi nhiém dioxin nén
con ngudi d& bi nhidm dioxin do tiéu thu ngudn thuc pham nay. Dioxin anh huong rat I6n dén con
ngudi va dong thuc vat. Trong co thé dong vat va ngudi, dioxin tich tu chu yéu trong ma va gan,
ngudi cang béo, dioxin tich tu cang nhiéu. Dioxin bj dao thai chi yéu qua qua trinh chuyén héa &
gan - mat, qua phan va mot phan nho qua tiéu. Song cac qué trinh thai loai nay xay ra rit cham
nén co thé anh huong dén cac thé hé sau.

Dioxin 1a chat rat bén vitng trong méi truong, duge nude mua di chuyén xubng ao ho, tich tu &
trong |6p bun va trdm tich, tir d6 nhidm vao cac thuy sinh vat (dac biét 1a c4, tdm, cua, bc, trach...)
tro thanh ngudn thuc pham nguy hiém véi con nguoi. Hién nay, da c6 nhiéu bién phap dugc ap
dung dé xir Iy chat diét co/dioxin bao gém phwong phap vit 1y, hoa hoc va sinh hoc [3], [4]. Trong
do6 phuong phap xur 1y sinh hoc 1a phuong phép than thién véi méi truong, kinh t& va c6 kha ning
phuc hdi cac ving dat 6 nhiém. D3 ¢ nhiéu nghién ctru chimg minh céc vi sinh vat ban dia c6 kha
ning phan hiy cac hop chat dioxin tai noi c6 néng do cao nhu cac chung thudc chi Bacillus,
Pseudomonas, Burkhoderia, Peanibacillus... dwgc phéan 1ap tai san bay Bién Hoa va ba Ning co
kha nang su dung cac chat 2,4-D, 2,4,5-T 1a ngudn C duy nhat [3], [4]. Trong nghién cttu cua
Nguyén Thi Tam Thu dé chang minh sy c6 mat cua rat nhiéu chi vi khuan co6 mit trong mau lam
gidu tai mau xu 1y dioxin tir dat nhidm cia san bay Bién Hoa nhu Klebsiella, Pseudomonas,
Dehalococcoides, Geobacillus, Lactobacillus... [5] — [8]. i véi dat bi 6 nhidm dioxin tai san bay
A So, Bo Tu 1énh Hoa hoc dang xir 1y két hop bang bién phap chén 14p tich cuc va phuong phép
sinh hoc (str dung vi sinh vat) [2]. Trong nghién ctru nay, dat 6 nhiém dioxin tai sin bay A So duoc
sir dung dé phén 1ap cac vi sinh vat ban dia c6 kha ning phan huy dioxin va so sanh véi cac ching
phan 1ap tir sn bay Bién Hoa, Pa Néng. Céc ching nay ciing dugc danh gia vé kha ning phan hiy
cac hop chét dioxin cling nhu cac chét diét c6 2,4-D, 2,45-T nham chimg minh vai tro cta vi sinh
Vit trong qua trinh xir Iy cac hop chét dioxin tai san bay A So.

2. Vit li¢u va phuwong phap nghién ciu
2.1.Vat ligu

M3u dit 6 nhidm tir san bay A So (16° 06°57,6” N, 107°19°30,7” E).

Dich chiét dat do Trung tam Nhiét d6i Viét Nga cung cip, c6 tong do doc khoang 153.000 pg
TEQ/mI.

Céc hoa chat nudi cdy vi sinh vat (khoang, ngudn C, ngudn N), hoa chét dé tach chiét DNA tir
khuén lac vi khuan, hoa chit nhan doan gen 16S rRNA cta hang Thermo, kit lam sach san phém
PCR. Céc thiét bj can thiét bao gdm box cdy vé trang, ndi khir trung hoi nuéc, ta 4m, may l4c,
cén phan tich va cac dung cu khac. Cac thi nghiém duoc thyuc hién tai Vién Cong nghé mai, Vién
Khoa hoc va Cong nghé quan su.
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2.2. Phwong phap nghién curu
2.2.1. Ldy mau dat

Loai bo 16p dat phii bé mat, rac, canh 1a cay. Xac dinh 5 vi tri 1dy mau theo dau X, khoang
cach tir cac dinh dén diém trung tdm 14 50 cm. Dung xéng dao sau xudng do sau 15-20 cm. Tron
5 mau lai v&i nhau, riy qua ludi thép dé loai bo phan soi da kich thude 1on dong thoi ting do
ddng déu cua miu. Cho dét vao tii ghép mi PP kich thudc 14 x 20 cm, di khtr trung dé tranh
nhiém vi sinh vat (VSV), khéi lugng méi mau khoang 1 kg. Ghi nhan, ky hiéu mau va cho vao
thing x4p chira da gel dé duy tri nhiét ¢ 0-4°C dén khi mang vé Phong thi nghiém dé phan tich.

2.2.2. Phdn lap cdc vi sinh vit co kha nang phdn huy dioxin

Tir cac mau dt thu thap duoc, céc vi sinh vat 6 kha nang phén huy cac hop chat dioxin dugc
lam giau bang cach bd sung 10% gidng (tir cic mau dat) va nudi cay trén moi truong khoang chua
dich chiét dat (DCP) voi ham lwong dioxin cao 1a ngudn C duy nhat Sau 3 lan 1am giau lién tiép,
cac binh nu6i duogc gat dia trén moéi truong thach thuong ¢ cac nong do pha loang khac nhau [4],
[5]. Céc vi khuan moc trén dia thach dugc lam sach va cdy ra ng thach nghiéng dé giir giong.

2.2.3. Tdch DNA tong so

Céc chung vi khuan dugc nudi cy trén dia thach dé tao cac khuan lac riéng r&. Tir cac khuan
lac, sinh khdi vi khuan dugc liy dé tach DNA tong s theo kit Genomic DNA Extraction. DNA
tong sé thu duoc dugc kiém tra bang dién di trén gel agarose 1% trong dém TAE 1X. Cac doan
DNA téng s6 du diéu kién duoc st dung 1am khuon dé nhan doan gen 16S rRNA.

2.2.4. Pinh danh vi sinh vdt bang gidi trinh tir doan gen 16S rRNA

Nhan doan gen 16S rRNA cua chung sach: DNA t6ng sé dugc ding dé 1am khudn nhan doan
gen 16S rRNA Véi cac thanh phan gom primers (F/R), Tag polymerase, DNA, Buffer, dNTP,
H,0. Phan tng PCR dugc thuc hién theo quy trinh 35 chu ky nhu mo ta trude day [5], st dung
cip modi 27F (5-AGAGTTTGATCCTGGCTCAG-3') va 1492R (5-GGTTACCTTGTTA
CGACTT-3). Cac san pham PCR duoc 1am sach bing kit 1am sach RNA. San phim sau khi 1am
sach duoc giri di giai trinh tu trén thiét bi lllumina. St dung phan mém Blast dé so sanh trinh ty
trén ngan hang gen va phan mém Mega X dé xay dung cay phat sinh chiing loai. Cac ching duoc
lya chon dugc dang ky ma sb trén ngan hang gen NCBI [5].

2.2.5. Pdnh gid kha nang phdn hity cdc hop chat hitu co chira clo/dioxin

Céc chiing vi khuan ¢ lya chon duge nudi cy trén méi truong MSM cé bd sung DCP & nong
d6 khoang 3000 pg/ml. Nubi cay lac 200 v/p ¢ 37°C trong 30 ngay, sau d6 ldy dich nudi cay gui
di phan tich tai Trung tdm Nhiét déi Viét Nga dé xac dinh ham luong cac dong phan dioxin con
lai trong dich nudi. Lam song song mau ddi ching chi c6 DCD, khéng c6 VSV.

Céc dong phéan ctia dioxin dugc phén tich trén thiét bi sic ky khi Agilent 7890A ghép khdi
phd phan giai cao AutoSpec Premier P792 véi quy trinh tham khao US. EPA1613B. Chuan bi
mau theo HD-PTD02; Phan tich mau theo HD-PTD06. Mau dugc thém céac chat ni chuan danh
dau dong vi **C,,-PCDD/PCDF, chiét soxhlet vai toluen. Thém chat chuan lam sach danh dau
ddng vi *'Cl4-2,3,7,8-TCDD vao dich chiét cia mau. Lam sach lan luot bang cac dung dich
H,SO, dic, NaCl, KOH, NaCl; 1am sach trén “cot da 16p” chua silicagen, silicagen tim axit,
silicagen tdm kiém. Phan doan PCDD/PCDF dugc tach trén cot than hoat tinh chuyén dung, cot
nhém 6xit, thém cac chat chuan danh dau ddng vi **C,,-BHDD xac dinh hiéu suat thu hoi.

2.2.6. Danh gia kha nang phdan huy 2,4-D, 2,4,5-T

Nubi cdy 2 ching AS2 va AS3 trén moi truong DSM c6 b6 sung 2,4-D, 2,4,5-T vé6i nong do
200 ppm trong 7 ngdy trén may lac véi toc do 200 v/p, & 35°C. Dich nudi cdy sau 7 ngay duoc ly
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tdm loai bo sinh khédi va phan tich ham luong 2’,4-D, 2,4,5-T trén may HPLC tai khoa Hoa hoc,
Truong Pai hoc Khoa hoc Ty nhién/Pai hoc Quoc gia Ha Noi.

3. Két qua nghién ciru
3.1. Phdn ldp va dinh danh vi sinh vt

Sau khi lam giau 3 1an lién tiép trén méi trudng chira DCP 1a ngudn C duy nhat, cac mau
duogc cdy gat trén moi truong thach LB dé tach cac khuan lac riéng r&. Panh gia kha ning sinh
truong cua tirng ching trén moi truong MSM chira DCP (ndng d6 1.000 pg TEQ/mI). Chung nao
cho kha ning sinh truéng cao (d6 duc 16n khi do & bude song 600 nm) thi s& duoc lva chon dé
dinh danh va danh gia kha ning phan huy cic chit hitu co POP. Két qua da phan lap duoc 9
chang vi khuan cé kha ning phan huy cac hop chat dioxin ¢ cac mirc do khac nhau. Két qua trinh
bay trén Bang 1 cho thdy ca 9 ching déu sinh trudng trén moi truong MSM cé bd sung DCD.
Tuy nhién, 2 ching AS2 va AS3 c6 kha ning sinh truéng tét hon nén duoc lya chon dé nghién
ctu tiép.

Bang 1. Khd nang sinh truong trén maéi truong MSM chita DCD cua cac chung VSV

Tén chiing AS1 AS2 AS3 AS4 AS5 AS6 AS7 AS8 AS9
OD600 nm 0,62 1,18 1,25 0,68 0,71 0,75 0,86 0,77 0,82
Kha  nang ++ +++ +++ ++ ++ ++ ++ ++ ++

sinh truong

Hinh anh khuan lac mot s6 Chung Vi khuan phan 1ap tir dat A So dugc trinh bay trén Hinh 1.

Hinh 1. Hinh anh khudn lac mét sé ching vi khudn phdn Idp tir mdu dat A So

3.2. Khd néng phén hiiy cdc dong phin djc ciia dioxin

Dé danh gia kha nang phan hiy cac hop chat dioxin, 2 ching AS2 va AS3 dugc nudi cay
trong mdi truong MSM c6 chira DCP, lic trén may lic & tbe do 150 v/p trong 30 ngay & 35°C.
Két qua vé kha ning phan huy 17 dong phan doc cua dioxin/furan cua 2 ching duoc trinh bay
trén Bang 2.

Két qua trinh bay trén Bang 2 cho thiy sau 30 ngay nudi cdy, 2 ching AS2 va AS3 di phan
hity va chuyén hoa duoc 71,83% va 41,73% tong do doc trong mau so véi mau déi chung l1a
3.074,76 pg TEQ/ml. Mau dbi chimg va cic mau khac déu khong phat hién ra 1,2,3,7,8,9-
HXCDF chung té dat sir dung dé tach chiét khong c6 ddng phan nay. Ching AS2 phan hay dong
phan 2,3,7,8-TCDF manh nhét 1a 93,63%, khong phan huy 1,2,3,7,8-PeCDF. Ching AS3 phan
huy 100% 1,2,3,6,7,8-HXCDF, 1,2,3,4,6,7,8-HpCDF nhung chi phan huy 2,79% déng phan
1,2,3,6,7,8-HxCDD; 7,39% 1,2,3,7,8,9-HxCDD. Hai dong phan doc nhét 1a 2,3,7,8-TCDD va
1,2,3,7,8-PeCDD bi phan hily va chuyén hoa 72,89% va 78,47% boi ching AS2 va 41,69%,
57,62% boi chung AS3. Két qua nay ciing phu hop Véi cac nghién ctru trude day vi mau nghién
clru c6 tong do doc khong cao. Theo nghién ctu caa [6], hdn hop 5 Chung Vi khuan phén huy
59,1% 2,3,7,8-TCDD (tuwong duong 2.537 pg/g dat kho) sau 30 ngdy nudi cly Vi nong d6 ban
dau 4.294 pg TEQ/g [6]. Nghién ctu cia Phung Khic Huy Chu cho thiy chung nim FBV40
phan hiy 44,7% dong loai 2,3,7,8-TCDD véi d6 doc ban dau 2000 ng TEQ/L (tuong duong 2000
pg TEQ/mI) sau 8 ngay [9]. Theo Chen (2013), sau 6 tuan, viéc kich thich cic vi sinh vat ban dia
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trong dat bang cach bd sung chat dinh dudng da xir 1y dugc gan nhu 100% OCDF va 97,75%
HeCDF da giam, nhung khong suy giam OCDD xay ra trong vong 12 tuan [10].

Bang 2. Kha nang phdn hiy ciia cdc dong phdn dioxin boi 2 chiing AS2 va AS3

., Péi chirng Chiing AS2 Chiing AS3
TT Chat phén tich Nong do Ndo H (%) Ndo H (%)
1 2,3,7,8-TCDD 3.070,82 865,40 72,89 1790,6 41,69
2 1,2,3,7,8-PeCDD 2,06 0,43 78,47 0,873 57,62
3 1,2,3,4,7,8-HXCDD 0,14 0,05 66,23 0,064 54,29
4 1,2,3,6,7,8-HXCDD 0,43 0,40 7,32 0,418 2,79
5 1,2,3,7,8,9-HXCDD 0,23 0,15 36,48 0,213 7,39
6 1,2,3,4,6,7,8-HpCDD 3,45 1,19 65,37 1,245 63,91
7 OCDD 72,64 47,89 34,07 44,729 38,42
8 2,3,7,8-TCDF 16,55 1,06 93,63 1,486 91,02
9 1,2,3,7,8-PeCDF 0,05 0,05 0,00 0,074 20,00
10 2,3,4,7,8-PeCDF 0,21 0,08 62,77 0,099 52,86
11 1,2,3,4,7,8-HXCDF 0,04 0,03 27,91 0,046 35,00
12 1,2,3,6,7,8-HXCDF 0,07 0,068 1,47 KPH 100
13 2,3,4,6,7,8-HXCDF 0,12 0,04 63,52 0,084 30,00
14 1,2,3,7,8,9-HxCDF KPH KPH KPH KPH -
15  1,2,3,4,6,7,8-HpCDF 0,45 0,17 62,03 0,216 52,00
16 1,2,3,4,7,8,9-HpCDF 0,05 0,05 3,77 KPH 100
17 OCDF 0,39 0,28 28,68 0,248 36,41
Téng d¢ doc (pg TEQ/m) 3.074,76 866,06 71,83 1791,79 41,73

Theo cong bd trude day, kha nang phan huy dioxin cua cac ching 1a khac nhau theo céc kiéu
oxy hoa khac nhau nhu oxy hoa goc hay canh bén [10]. Két qua trong nghién ciru nay cho thay
tong do doc da giam 71,83 va 41 ,73% trong 1 thang v6i nong d6 doc ban dau khoang 3000

pgTEQ/g dit (twong duong hiéu suit 73,49 va 42,65 pg/g/ngay). Trong nghién ciru nay mai chi
danh gia su giam tong do doc ma chua danh gia cac hop chat trung gian tao thanh. Tuy nhién,
viéc giam do doc dén 71,83% (vai ching AS2) nhu vay ciing lam cho cac hop chat tao thanh bét
ddc hon cho céc vi sinh vat va cdy trong, cho phép céc sinh vat khac trong dét co thé sinh truong
va khoang hoa dan cac hop chat nay.
3.3.Khd nding phén hity 2,4-D, 2,4,5-T cia hai chiing vi khudn AS2 va AS3

Ngoai viéc danh gia kha ning phan hily cic dong phan dioxin 1a céc chéat c6 do doc cao thi
viéc danh gia kha ning phan hay 2,4-D, 2,4,5-T (la thanh phan chinh cta chat diét co, van ton tai
v6i ndng do rat cao trong san bay) cua 2 chung ciing dugc nghién ciru. Két qua vé kha niang phan
hay, chuyén hoa cac hop chat 1a thanh phan cua chat diét co véi ndng do 200 ppm dugc trinh bay
trén Bang 3.

Bang 3. Kha ndang phdn huy 2,4-D cua 2 ching AS2 va AS3

Chiing AS2 Chiing AS3
Ham luwgng con lai Hiéu suat phan hiy  Ham lwong con lai  Hiéu suit phan hiay
(Ppm) (%) (ppm) (%)
2,4-D 62,78 68,61 95,36 52,32
2,45-T 55,72 72,14 80,54 59,73

Két qua trén Bang 3 cho thay ca 2 chung c6 kha nang phan hiy manh céc chat 1a thanh phén
cua chat diét co/dioxin véi nong do 200 ppm. Sau 7 ngay, chung AS2 da phén huy 68,61% 2,4-D
va 72,14% 2,4,5-T. Ching AS3 da phan hay 52,32% 2,4-D va 59,73% 2,4,5-T. Ca 2 chung déu
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¢6 kha niang phan hiy 2,4,5-T manh hon 2,4-D va ching AS2 c¢6 hiéu suat phan hily cac thanh
phan chat diét co cao hon chiing AS3. Két qua nay ciing phu hop véi mot sé nghién ctru cua La
Thanh Phuong [8] cho thiy ching Pseudomonas sp. BDN15 c6 kha ning phan hiy 39,37%
2,4,5-T & ndong @6 1000 ppm sau 5 ngay nudi cay. Chung Pseudomonas sp. HR5.1 phan 1ap tur
bioreactor xur 1y dén 52% 2,4,5-T véi nong d6 200 ppm [7].

3.4.Dinh danh vi sinh vat

Hai ching AS2, AS3 c6 kha ning phan huy cac chét 1a thanh phan cua chét diét co/dioxin
phan 13p tir san bay A So dugc dinh danh bang cich nhuém Gram, quan sat hinh thai té bao va
giai trinh ty doan gen 16S rRNA.

Két qua nhan dugc cho théy chung AS2 thugc loai Gram &m va chung AS3 thuc nhom Gram
duong (Hinh 2). Cé 2 chiing déu co cau tao hinh in (H1nh2) '

¢ ,t?" \i’\ P Ev-,~=-.l ?’ &0
£ S BT

Hinh 2. Hinh anh nhuém Gram (1, 2) va hinh thdi té bao (3, 4) cia ching AS2 va AS3

Trinh tu cac doan gen 16S rRNA sau khi xir 1y loai nhiéu duoc so sanh trén ngan hang gen dé
so sanh do tuong dong vai cac chung lién quan gan giii. Két qua cho thiy chung AS2 twong dong
99,51% vai cac chung Klebsiella oxytoca ATCC 13182, JCM 1665, NBRC 102593 nén duoc dat
tén 1a Klebsiella sp. AS2. Chung AS3 tuong dong 99,93% véi cac chung Bacillus tropicus MCCC
1A01406, B. nitratireducens MCCC aA00732, B. cereus ATCC 14579, CCM 2010 va duogc dit
tén 1a Bacillus sp. AS3. Ca 2 ching nay duoc diang ky trén GenBank voi mi sb tuong tmg 1a
ON890383 va ON890397.

Klebstella pasteirit SPARK_836_C1T (MN091366)
Klebstella oxyroca JCM 1665T (AB004754)

AS2
Klebsiella mich W14T (JQO70300)
I‘I— Klebsiella grimontit 06D021T (FZTC01000044)
lla spall SPARK_775_C1 (MN091365)

Enterob I 090008T (MK049964)

Enterobacter chuaidaensis 0900287 (MK049966)
Pseudescherichia vunerts NBRC 1024207 (BBMZ01000044)
§7| Enterobacter bugandensis EB-247T (FYBI01000003)

n

Enterobacter cancerogenus ATCC 332417 (FYBA01000020)

Klebsteila africana KpTT (MK040622)
100[ Klebsiell subsp. Ji 07A044T (CBZR010000040)

Kiebsiella h WCHKI090001T (MH179329)

Escherichia coli ATCC 11775T (X80725)

—_—
o1

Hinh 3. Cdy phat sinh chung ]Oai duwa trén trinh tu dogn gen 16S rRNA cua ching AS2 va cac loai lién
quan gan giii; Gia tri bootstrap (%) dwa trén 1.000 lan lap

Hai ching AS2 va AS3 duoc xay dung ciy phén loai bang phan mém Mega X v6i phuong phap
Neighbor-Joining. Cay phan loai ching AS2, AS3 va cac chung lién quan gan giii duoc thé hién
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trén Hinh 3 va Hinh 4. Pdy 1a cac chi da dugc ching minh 13 ¢6 mit trong metagenome mau dat 6
nhiém dioxin [5], [6] va dugc chimg minh vé kha ning phan hity cdc hop chat 1a thanh phan cua
chat diét co/dioxin [6], [4]. Piéu d6 cho thdy mét sé chi c6 mat vu thé trong mau dat 6 nhiém
dioxin di1 & cac vi tri va viing sinh thai khac nhau (Bién Hoa, A So). Do d6, cac két qua nghién ciru
nay la hoan toan phu hop.

Bacillus paranthracis Mn5T (MACE01000012)
Bacillus nitrarireducens 40497 (KJ812430)

—~ AS3

— Bacillus anthracis AmesT (AE016879)

“ Bacillus paramycoides NH24A2T (MAOI01000012)
Bacillus cereus ATCC 14579T (AE016877)

so [ Bactllus pacificus EB422T (K1812450)

58

Bacilius tovonensis BCT-7112T (CP006863)

$0 |, Bacillus thuringlensis gv. thuringiensis ATCC 10792T (ACNF01000156)

64 65 Bacillus thiringiensis gv. cytolyticus NCTC 64747 (UAPX01000031)

o4 Bacillus tropicus N24T (MACG01000025)
Bacillus clarus ATCC 219297 (MH918154)

Bactllus pseudomycotdes DSM 12442T (ACMX01000133)

Bacillus gaemokensis KCTC 13318T (LTAQ01000012)

Bacillus tianshenti YIM M13235T (KF811034)

Bactllus salaceris SKP7-4T (LC367333)

—_—
0.01

Hinh 4. Cdy phat sinh chung logi dua trén trinh tw dogn gen 16S rRNA cua ching AS3
va cdc loai lién quan gan giii; Gid tri bootstrap (%) dua trén 1.000 lan lgp

4. Kétluan

Hai chiing vi khuan phan 1ap tir mau dat 6 nhiém dioxin tai san bay A So c6 kha ning phan
hity cac thanh phan cua chét diét co/dioxin véi hiéu suat kha cao. Két qua nay 1a mot minh chang
dé ching to vai trd cua vi sinh vat trong qué trinh xir 1y dioxin tai sin bay A So. Chung AS2 ¢6
kha nang phan huy 68,61% 2,4-D va 72,14% 2,4,5-T va lam giam tong d6 doc cia mau nghién
ctru xudng 71,83%. Ching AS3 da phan hay 52,32% 2,4-D va 59,73% 2.4,5-T va lam giam tong
d6 doc ciia mau nghién ciu xudng 41,73%. Cac chung nay da duoc dinh danh bang nhuém Gram
va giai trinh tu doan gen 16S rRNA. Chung AS2 thuéc nhém Gram am, thudc chi Klebsiella va
dugc dat tén la Klebsiela sp. AS2. Chung AS3 thugc nhém Gram duong, thudc chi Bacillus va
dugc dat tén la Bacillus sp. AS2. Ca 2 chung dugc dang ky trinh ty 16S rRNA trén ngan hang
gen voi ma s lan luot 13 ON890383 va ON890397.

Loi cam on
Bai b4o dugc hoan thién véi sy gitip d&, hd trg phan tich ctia Trung tAm Nhiét d6i Viét Nga,
Khoa Hoa hoc/ Truong Pai hoc Khoa hoc Ty nhién Ha Noi.
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