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A

NGHIEN CUU DANH GIA PHUONG PHAP
TACH CHIET DNA TONG $O CUA VI SINH VAT
TU BAT NHIEM DIOXIN VA RE CO VETIVER
TAI SAN BAY BIEN HOA, TINH DONG NAI

TOM TAT:

Trong nhitng nam gén day, nhiéu phuong phép
kh&c nhau cho phép phén tich da dang sinh hoc
va cAu trdc cla quan xa vi sinh vat da xuét hién,
trong dé c6 cac phuong phép sinh hoc phan ti dua
trén nghién ctru da dang sinh hoc di truyén théng
qua phéan tich DNA. Chung vugt tréi hon so véi
cac phuong phép théng thuong vi ching khéng
dua vao viéc nudi cdy trong phong thi nghiém va
cho két qua vé murc do da dang sinh hoc hiéu qua.
V1 vay, trong nghién cu nay, ching toi &p dung
2 phuong phap tach DNA téng sb bang cach sir
dung céc héa chat va st dung DNeasy PowerSoil
Kit. Tu d6, lya chon phuong phép t6i uu cho quéa
trinh tach DNA t6ng s6 ctia mau dat nhiém dioxin
va mau ré cd Vetiver tai San bay Bién Hoa, tinh
DPodng Nai. D6 tinh khiét clia san phdm tach ra
duoc kiém tra bang cach do AZGO/A280 va AZGO/A230
va gui giadi trinh tu mot sb mau. Két qua nhan
thay phuong phép s dung DNA Power Soil Kit la
hiéu qua cho tdch DNA clia mau ré va mau dat.
Phuong phap nay cé thé xem xét dé tdch DNA
téng sb ctia cac mau c6 tinh chat tuong tu.

Tt khéa: DNeasy PowerSoil Kit, tach chiét DNA
téng s6, dat nhiém dioxin, co Vetiver

I Khoa Méi truong, Truong Pai hoc Mé - Dia chit

2 NCS Khoa Mo truong, Truong Dai hoc Khoa hoc Ty nhién, Dai
hoc Quéc gia Ha Nji

3 Truong Dai hoc Phenikaa

4 Khoa Sinh hoc, Truong Dai hoc Khoa hoc Ty nhién, Pai hoc
Quéc gia Ha Nji

S Phong thi nghiém Trong diém Cong nghé Enzym va Protein,
Trwong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Nji

¢ Vién Nghién citu hé gen, Vién Han lam Khoa hoc va Cong nghé
Viét Nam
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|. BAT VAN BE

Tai Viét Nam, 6 nhiém dioxin c6 ngudn gbc
tir thanh phan doc hai chi yéu cé trong thubce
diét c6, chti yéu do tdn du chién tranh va gay hau
qua nghiém trong cho con ngudi nhu: tén thuong
gan, dot bién gen, ung thu... Ngoai ra, du lugng
dioxin trong dat lam gidm kha nang canh tac
clia dat va tiém &n nguy co de doa suc khée con
ngudi. Nhitng nam gan day, viéc xi Iy 6 nhiém
dioxin trong dat dugc 4p dung bang nhiéu céng
nghé khéc nhau, trong dé buéc dau tng dung cé
Vetiver da cho két qua kha quan [2]. Vi sinh vat
(VSV) cting dugc chiing minh giup kich thich sinh
truéng thuc vat, cé khd ning xit Iy & nhiém céac
chét hitu co trong d4t [3]. Tuy nhién, cho dén nay,
chua c6 nghién ctu vé mbi quan hé gita vi sinh
vat va kha ning xt ly 6 nhiém dioxin clia co.

Bén canh d6, dé danh gid muc dé da dang cla
vi sinh véat, cac phuong phap truyén théng da duagc
ap dung gdm nudi cdy lam giau, dém truc tiép
(qua kinh hién vi), dém khuén lac (phuong phap
tinh CFU), dém bang phuong phap gia tri xac suat
cuc dai... Mac du cac phuong phap nay 1a dé thuc
hién nhung han ché do ngoai cac vi sinh vat nudi
chy dugc con nhiéu vi sinh vat khong nuobi chy
dugc trong diéu kién phong thi nghiém. S6 lugng
céc vi sinh vat nudi céy duoc duoc cho la chua tdi
1% téng s6 vi sinh vat [7]. Do dé, dé nghién ctru
su phan b6 va tinh da dang cutia céac vi sinh véat
can st dung nhiing phuong phap khac, bao gébm
cac phuong phap sinh hoc phan t. Trong sb céc
ky thuat nay, phuong phap gidi trinh tu DNA t6ng
sb Metagenomic la phuong phap hiéu qua [3] [10]
[11]. Vivay, trong ndi dung bai bao, chung tbi tap
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trung vao viéc nghién ctu lua chon phuong phap
danh gia da dang cta cac VSV trong mau thong
qua viéc tach DNA t6ng s6 dé giai trinh tu. Pay 1a
tién dé cho cac nghién ctu sau nay vé danh gia
muc dé da dang sinh hoc va vai tro ctia VSV trong
qua trinh x{ ly dioxin cing nhu trong qua trinh
phét trién ctia cé Vetiver.

11 BOI TUONG VA PHUGNG PHAP NGHIEN CUU

1. Déi twong nghién citu

Déi tuong nghién ctu 1a cac mau dat va mau
ré cé Vetiver dugc trong & khu vuc nhiém dioixin
tai sdn bay Bién Hoa, tinh Béng Nai.

2. Phuong phdp nghién citu

a. Phuong phap thu mau dat va ré

Tai khu vuc nghién cttu, mau duoc thu theo
quy chuan huéng dan ctia UNEP (2007a) véi mot
s diéu chinh nhd.

Véi mau déat, 14y mau tai 30 vi tri khac nhau
trong 1 16 thi nghiém & céc d6 sdu 20 cm, 40 cm
va 60 cm, sau d6 hop lai thanh mét mau. Céac
mau dat khi da duoc 14y, rai ra khay, chia thanh
c4c 6 va xuc 1an luot tir cac 6 vao tui zip bac, khoi
luong khodng 50 g/mau.

MAu ré duoc 14y tai cac khu vuc gbc cd Vetiver.
Trudc tién, lam sach bé mat dat cia vi tri 1y mau
(gat hét soi, da). Dung cube, xéng, kéo dé dao va
lay ré & vi trf 1y mau da duoc thiét ké. Khoi luong
ré ctia mbi mau khodng 50 g. Ré sau khi lay dugc
rira sach bang nuéc may dé loai bé hét déat, cat.
Tiép dén rua béng nudc cht, hexan, aceton, dé khd
roi chia vao céc tui zip c¢6 ghi k¢ hiéu mau cu thé.

Sau khi 14y xong, cdc mau duoc bdo quan & 4°C
va van chuyén vé phong thi nghiém dé phan tich.

b. Phuong phép kh triing bé mat mau ré

bé nghién cdu muc d6 da dang vi khuén noi
sinh trong ré, tién hanh loai bd céc vi sinh vat
bé mat ré. Mau ré duoc rira dudi voi nude chay 3
phut, sau do cit thanh céc doan khoang 5cm roi
dem rlra véi cén 960 trong 3 phut; ria tiép véi
H,0, 3% trong 3 phut; NaClO 1% trong 3 phut.
Cubi cung, rira lai véi nudce cat khir tring 4 1an.
Dé kiém tra hiéu qua cta qua trinh khi tring
bé mat trén, hit 100ul nudc rira lan cubi duge
dem cy trai trén cac dia petri c6 méi truong LB
(10g Pepton; 5g Yeast extract; bg NaCl; 20g agar;
1000ml H,O; pH = 7) & 37°C trong 24 gio. Néu
khéng cé vi sinh vat phat trién thi qua khir triing
bé mat dat hiéu qua [1, 5.
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c. Phuong phap tach DNA t6ng s bang héa chat

L&y 0,2 g mau dat hoac mau ré sau khi da duoc
khir tring bé mét nghién min bang nito 16ng.
Thém 600 ul extraction buffer (50 mM NaCl, 50
mM Tris-HCI (pH=7%,6) 50 mM EDTA, 5% SDS), 4
ul Proteinase K, lac ngang 225 vong/phut, 37°C,
30 phut. Thém 60 ul SDS (20%), a 65°C, 2 gio,
dao mbi 25 phtt. Sau d6, b6 sung 1 luong thé tich
bang thé tich hién cé Chlorofom: Isolamyl 24:1,
mix déu, li tAm 5000 vong/phut, 10 phut, hat dich
néi. Thém 0,6 phan thé tich isopropanol lanh, 0
& nhiét d6 phong trong 1gio. Ly tdm 14000 vong/
phut, 25 pht, 25°C, bo dich. Thém 500 ul ethanol
70%, li tam & 14000 vong/phtt, 4°C, 15 phut, bo
dich. Lap lai 2 1an. P& kh6 mau, thém 20 ul nudc
PCR va bdo quan & -20°C [4, 12] .

d. Phuong phép tach DNA t6ng s6 bang Kit

S dung kit tdch DNeasy PowerSoil Kit
(Qiagen, Hilden, Germany) dé téch DNA méau
d4t va mau ré. Str dung 0,25g mdi loai mau cho viéc
tach DNA. Trudc khi téch, cAc mau duoc nghién min
bang nito 16ng. Tién hanh theo huéng dan clia nha
s&n xuat, gém céc budc cu thé nhu sau:

1* Thém 0,25 mau vao 6ng bead, vortex dé
mix mau.

2* B6 sung 60 ul dung dich C1 vortex.

3* Cho vao may lac bead, 14c tbi da trong 10 phtit.

4* Ly tam 10000 vong trong 30 giay.

5* Thu dich vao éng 1,5 ml.

6* Thém 250 ul dung dich C2 vortex 5 giay, G
4°C trong 5 phut.

7* Ly tam 10000 vong trong 1 phut.

8* Hut 600 ul dich vao 6ng 1,5ml méi.

9* Cho 200 ul dung dich C3, mix nhe, G 4°C
trong 5 phut.

10* Ly tam 10000 vong trong 1 phut.

11* HGt 750 wl dich vao 6ng 2ml méi.

12* Thém 1200 wul dung dich C4, mix nhe.

13* Cho 6%5 ul dich vao 6ng spin, G li tam
10000 vong, bo dich.

14* Thém 500 ul dung dich C5, ly tdm 10000
vong 30 giay, 10000 vong, bé dich.

15* Ly tdm 10000 vong trong 1 phtt, chuyén
bng spin vao éng eppendorf méi.

16* Thém 100 ul dung dich C6, 1 1 phut, ly
tam 10000 vong trong 30 gidy thu dugc dich DNA
nam trong éng eppendorf. DNA thu dugc sé dugc
kiém tra nong do, do tinh sach va duoc bao quan
& -20°C.




e. Phuong phap xac dinh ham lugng va dé tinh
sach ciia DNA

Pé xac dinh ham luong va dé tinh sach cla
DNA st dung phuong phép do dd hap thu DNA
tai budc song 260 nm (A, ).

PCR khuéch dai trinh tu DNA cta gene 16S
rRNA tir cdc mau véi cdp mdi p27F (5'-AGAGTTT-
GATCCTGGCTCAG3, mobi xudi)/ pl492R (5'-
TACCTTGTTACGACTT3’, mdi nguoc), va GoTaq
Green Mastermix (Promega, Wisconsin, USA).
Thanh phan va chu trinh nhiét cho PCR.

Bdng 1. Thanh phan va chu trinh nhiét cia phdn
tng PCR

Thanh phan Thé tich (ul) Chu trinh nhiét
GoTaq mastermix 9 1. 96°C: 3 phut
P27F 1 2. 95°C: 45 giay
P1492R 1 55°C: 45 gidy
DNA template 1,5 72°C: 2 phut
Nudéc PCR 12,5 = 35 chu ky
Téng thé tich 25 3. 72°C: 7 phut

San pham PCR duoc kiém tra béng cach nhudm
v6i RedSafe DNA Stain 20.000x (iNtRON) va dién
di trén gel agarose 1% chay trong dém TAE 1x
v6i hiéu dién thé 100V trong 20 phut.

g. Giai trinh tu Metagenomic téng sb

Trinh tu DNA metagenomic dugc giai boi BGI
Co., Ltd. Quy trinh kiém tra chat luong DNA va
giai trinh tu.

Hinh 1. Quy
m trinh  phdn  tich
DNA

| Kiém tra chét luong DNA | Sau khi da
nhan duoc méiu
DNA, trudc tién,
quéa trinh kiém
tra chat lugng sé
! duoc thuc hién,
sau do6 tat ca DNA
da diéu kién sé
dugc s dung dé
xay dung mot thu
vién (thu vién).
Dt lidu thé dugc
loc dé loai bé cac
di liéu c6 chat lugng thap, sau dé hop nhat thanh
thé va dugc nhém lai thanh OTU. Cubdi cling, su
da dang alpha, su da dang beta va sang loc céc
loai khac nhau duoc phan tich dua trén cip bac
phan loai.

Khong dat

Khong dat

Phéan tich d liéu

| Chudn bi va giai trinh tu | .
tin sinh
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III. KET QUA VA THAO LUAN

1. Két qud tdch DNA

V6i cac mau ré, trude khi tdch DNA dé xéc dinh
muc do6 da dang ctia VSV néi sinh can khtr triing bé
mat. Theo phuong phép da néu, qué trinh khir trung
bé mat duoc thuc hién va thu duoc két qua mau
nuéc ria cubi ciing khéng xuét hién chiing VSV
biéu nay chiing té viéc khr trung dat hiéu qua.

AP Iy %
Rra dudi Loai b6 cdc phan Rira véi Rua tiep
voi nuéc | x;auhb;(g?p, t:ho:kllq\oal: > con96” ;;ltHZOZ

chay 3 phit enh. Cat mau thanl trong 3 phut v

VP céc doan dai vira du 9P 3 phut

l

Cubi ciing rira Khr tring mau
lai v6i nudc ct [¢— véi NaClO 1%
khtr trung 4 lan trong 3 phut

Két qua nudc
rira cuoi

Hinh 2. Két qua khit tring bé mdt mau 1é cd Vetiver

Sau khi khir tring bé mat ré, lay dai dién 4
mau gém 2 mau ré va 2 mau dat dé tach DNA
téng s6 theo hai phuong phép da néu. Két qua
do nano drop kiém tra chat luong DNA clia mau
nhu sau:

Bdng 2. Két quad do nano drop kiém tra chat luong
DNA ctia mau

Ky hiéu miu Loai miu ng/ul 0D260/280 | OD260/230
BO Mau dét ban dau, téch bang Kit 17,2 1,26 0,96
DO Méu dat ban dau, tach bang héa chat 96,4 1,25 0,4
B3 MAu dAt 18 thang, tach bing Kit 10,6 1,39 0,74
D3 Mau dat 18 théng, tach bang héa chat 102,8 1,2 0,52
A0 Mau ré ban dau, tach béng Kit 6,4 1,27 0,59
Co Mau ré ban dau, tach bang héa chét 58,6 1,76 1,01
A3 Mau ré 18 théng, tach bang Kit 6,3 1,06 0,46
C3 MAu ré 18 thang, tach bing héa chét 19,6 1,89 0,34

Sau d6, tién hanh PCR cac mau bang cdp moi
27F/1492R, dién di trén gel.

Hinh 3. Két qua dién di DNA mau nghién citu trén
gel agarose

Nhu vay, ca 8 mau déu cho két qua dién di véi
cdp mdi 27F/1492R cho két qua PCR tbt. Diéu nay
cho thay, véi viéc st dung phuong phap tdch DNA
bang kit va bang tach héa chat da lua chon cho
két qua dién di DNA cac mau hiéu qua gan nhu
tuong duong nhau. Tuy nhién, van can xem xét
dén chat lugng DNA thong qua viéc gl giai trinh
tu metagenomic téng s6 dé danh gid dugc hiéu
qua ctia cac phuong phép téach.

Rimg & Moi trwmg | 71




DA HEE GEND NEHS

2. Két qua gidi trinh ty Metagenomic tong so

8 mau tach dat yéu cau duoc gli giai trinh tu
tai cong ty BGI. Tuy nhién, chi c6 4 méu ré va 2
mau dat tach bang Kit ddm bao yéu cau cla céc
qué trinh kiém tra mau va cho két qua gidi trinh
tu. Nhu vay, mac dit ban dau, 8 mau tach cé ndng
d6 va do tinh sach DNA dam bdo, nhung chat
lugng DNA ctia mau dat duoc tdch bang héa chat
khong dat yéu ciu clia qua trinh gidi trinh tu téng
sb. Pidu nay c6 thé giai thich do qua trinh tach
DNA cac mau dat gap khé khan béi su hién dién
clia chat hiru co, chdng han nhu axit humic. Hon
nita, su hién dién cta cac chat gay 6 nhiém, cé
thé gay ra nhitng thach thic hon nira dbi véi viéc
trich xut, dinh lugng va khuéch dai DNA [6].
Diéu dé anh hudng két qua tach bing héa chét,
khong di dé loai bo hét cac yéu t6 anh hudng dén
chét lugng DNA.

Bén canh dé, 2 cip mau gdbm mau ré ban dau
va mau ré 18 thang duoc tach bang héa chat va
tach bang kit cho két qua muc d6 da dang théng
qua chi sb da dang sinh hoc Shanon [9] nhu sau:

Bdng 3. Két qud ddnh gid dé da dang ciia cdc méu

Mau Loai mau Shannon
AO |MAu ré ban dau, tach bing Kit 4,425
CO [MAu ré ban dau, tach bang héa chit 4,141
A3 [MAu ré 18 thang, tach bang Kit 1,878
C3 |Mau ré 18 thang, tach bang héa chat 1,312

So sanh muc d6 da dang théng qua chi sb
Shannon cta cac cdp mau AO - CO; A3 - C3 nhan
thay: mau tach bang kit cho muc dé da dang cao
hon cac mau tach bang héa chat. Ngoai ra, két
qua giai trinh tu muc d6 da dang vi khuén & cac
chp do6 khéc nhau cta cdc mau nhu sau:

Nganh (phylum) Chi (Genus)

1007 g e gy
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Véi két qua muc do da dang & cap d6 nganh
va chi & cac mau cho thay, cac mau tach bang kit
cho muc d6 da dang t6t hon, ty 16 “unclussifid” va
“other” & cdc mau tach bang Kit thidp hon & mau
tach bang héa chét.

So sanh gita 2 phuong phép da ap dung
(Bang 4).

Nhu vay, v6i mau mdi truong dat, dac biét
1a d4t nhiém cac chit doc héa hoc nhu dioxin,
phuong phap tdch DNA t6ng s6 phi hop va hiéu
qua la st dung DNA Quiagen Power Soil Kit [8].

IV. KET LUAN

Dé dénh gi&d muc do da dang vi sinh vat trong
c4c mau, cé thé st dung phuong phép tach DNA
va gidi trinh ty metagenomic t6ng s6. Nghién cttu
ap dung hai phuong phap tach bao gdm s dung
bang Kit tach va sir dung héa chat. Két qua cho
thdy, DNA Power Soil Kit 1a kit tach hiéu qua cho
mau dit nhiém dioxin va miu ré ¢ Vetier dugc
trong tai khu vuc nay. Két qua giai trinh tu gitp
nhén dién dugc muc dé da dang cta céc vi sinh
vat trong cac mau. TU d6, ching t6i dé xuat lua
chon DNeasy PowerSoil Kit cho viéc tach DNA
cta cac mau trong nhimng thi nghiém tiép theo.
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SUMMARY:

In recent years, many different methods allowing
the analysis of biodiversity and the structure of
microbial communities have appeared, including
molecular biological methods based on
biodiversity research genetics
DNA analysis. They are superior to conventional
methods because they do not rely on laboratory

through

cultures and result in effective levels of biodiversity.
Therefore, in this study, we applied two methods of
separating DNA using chemicals and using DNA
Quiagen Power Soil Kit. From there, choose the
optimal method for total DNA isolation of dioxin
- contaminated soil samples and Vetiver grass
root samples at Bien Hoa airbase. The purity of
the separated product was checked by measuring
A /A and A, /A, and sending several samples for
sequencing. The results showed that the method
using DNA Power Soil Kit is effective for separating
DNA from root and soil samples. This method can
be considered to separate total DNA of samples
with similar properties.

Keywords: DNeasy PowerSoil Kit, total DNA
extraction, dioxin contaminated soil, Vetiver grass
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