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TOM TAT

Theo mét sé cac cong trinh nghién ctu
hién nay chi c6 khodng 0,1-1% vi sinh vét
duwoc phat hién ter viéc nubi cdy truyén
thdng, nhw vay con lai 99% vi sinh vét trong
moi trirong tw nhién chwa dwoc phat hién
chd yéu 1a do chang rét khé nudi cdy hodc
khéng thé nudi cay duwoc. Nghién ctu cac vi
sinh vat ma khéng cén théng qua bwéc nudi
céy la muc tiéu hwéng téi cua nghién ctru da
dang vi sinh hién dai. Nghién ccu nay dwoc

thuc hién theo huéng metagenomics nham
khdo sat s da dang cia gen laccase & ndm
trong mau dét rcmg Nam Céat Tién bao gém
céac bwdéc thi nghiém don gian, nhanh chéng,
chi phi thdp nhuw ly trich va tinh sach DNA
truc tiép tir dét, s&r dung cdp mai thoai héa
Cu1F/Cu2R dac trung cho ndm dam, tao
dong va phén tich trinh tw thw vién gen
laccase. Chung téi da thanh céng nhan dién
gen laccase tir cac mau thu duoc.

Tr khoa: metagenomics, laccase, Nam Cét Tién, phwong phéap troughing.

MG PAU

Céc nghién ctru trude day tiép can bo gen di
truyén cua céc sinh vat dat chi yéu thong qua
viéc nudi cdy chung trén cac méi truong long
hoic rin c6 chira cacbon, nang luwong, ngudn cho
nhan dién tir v6i cac diéu kién vat ly thich hop; tir
d6 co thé phan lap ching thanh céc chung riéng
biét trong diéu kién phong thi nghiém. Tuy nhién
chinh nhitng diéu kién phong thi nghiém da gy
cac &p lyc chon loc, dan téi han ché sy ting
truong cua phan Ion cac sinh vat. hon thé nira
néu chi dua vao nhimg dic diém vat ly, hinh thai
don gian cta ching thi kho phén biét duoc rd
rang. Dé khic phuc van dé nay cac nha khoa hoc
da str dung nhiéu chién lugc phén lap truc tiép

dua vao phat sinh loai. Cac nha sinh thai, sinh
hoc phén ttr vai su tro gilp cua cic vector tao
dong nhu cosmid, fosmid hodc BACs da co thé
cung cap nhitng thdng tin v gia vé cac sinh vat
khong thé nuéi ciy, cung cip cac DNA trong
lwong phan tir 16n dugc ly trich tir mau dé xay
dung cac thu vién metagenomic, cac dong thuan
duoc giai trinh ty va dem phén tich, so sanh [8, 9,
12, 13]. Viéc giai trinh ty cia RNA ribosom va
cac gen md hda chidng tr d6 xac dinh, mo ta
nhitng chung sinh vat mai phét hién, nhitng
chang khéng thé thu duoc bing phuong phép
nudi cay, da khoi dau mot thoi ki méi cua sinh
thai vi sinh. Nhiing thong tin vé cac gen RNA
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nay sé la co s dé cac nha nghién ctu xay dung
nhiing chién lugc nghién ctu thich hop nghién
ctru sy tién héa cua chang. Stahl cing cac cong
su (1984) va nhém nghién cttu cta Lane (1985)
sir dung phan tich tryc tiép cua trinh ty gen 16S
rRNA dé mo ta sy da dang cua vi sinh vat trong
mau moi trudng ma khong dung phuong phéap
cdy khuan, phan tich 16S rRNA hoat dong doc
lap va hién dién ¢ hon 13.000 sinh vat nhin so
méi [8]. Mac du c6 nhiing tiém ning khoa hoc
nhu thé nhung phat huy nhu thé nao va tiép can
metagenomics bang céch thic nao dé dat duoc
két qua thi cho téi nay day van con la van dé kho
khan can duoc tiép tuc hoan thién.

Mot trong cac dbi tuong dugc nghién ctu
nhiéu gan day cia metagenomic l1a Laccase — mot
loai enzyme oxy héa khtr duoc (ng dung khé phd
bién trong cac nganh céng nghiép tim thiy & thyuc
vat, ndm, mot sé vi khuan va con trang. Viéc
nghién ctru laccase trén dbi twong thuc vat va
nim réat phd bién. Laccase tir nam dugc nghién
ctru va khao sat rat ky dac biét 1a laccase tir nim
dam Basidiomycetes. Trong vai thap ky gan day,
gen sinh tong hop laccase da bit dau duoc nghién
ctru. Tinh cho dén nay da co hon 100 gen sinh
tong hop laccase duoc dénh gia va so sanh.

Laccase c6 phd dic hiéu co chat kha rong.
Laccase hoat dong téi thich trong khoang pH 4-6
dbi véi co chat phenolic. Khi ting pH sang ving
trung tinh hoiac vung kiém thi hoat tinh cua
laccase giam. Nhiét do bén cua laccase dao dong
dang ké, phu thudéc vao ngudn gbc cua vi sinh
vat. Laccase bén & 30-50°C va mét hoat tinh &
nhiét do trén 60°C. Laccase bén nhiét nhat dugc
phan lap chu yéu tir cac loai thudc prokaryote.

Laccase (p-benzenediol: oxygen
oxidoreductase, E.C.1.10.3.2) thudoc nhdm
enzyme oxidase, cu thé 1a polyphenol oxidase.
Trong phan tir c6 chira 4 nguyén tir ddng c6 kha
ning oxy hoa co chat sir dung phan tir oxy lam
chét nhan dién tu.

Khac véi phan I6n cac enzyme khéc, laccase
c6 phd co chat rat da dang, bao gom diphenol,
polyphenol, cac dan xuat phenol, diamine, amine
thom, benzenethiol, PCB (Polychlorinated
biphenyl), dioxin va ca cac hop chit vo co nhu
iot. Céac loai enzyme laccase tach chiét tir cac
ngudn khéc nhau rat khac nhau v& mic do
glycosyl héa, khdi lugng phan tir va tinh chat
dong hoc.

Tir nhitng nén tang trén bai bao nay tap trung
vao van dé khao sét sy da dang cua gen laccase &
nim voi mau 1a dét ring te nhién Nam Cét Tién
qua dé budc dau dé ra dwoc mot quy trinh khao
sat sy da dang cua mot gen cu thé theo hudng
metagenomics dé tir d6 phat trién va hoan thién
quy trinh nay vao muc tiéu khao sat da dang gen
laccase.

VAT LIEU VA PHUONG PHAP
Mau dét va vi sinh vat

Mau dat Iy ngau nhién tai 3 noi tir ring
qudc gia Nam Cat Tién danh sé 1, 2, 3. Mau dét
Ia phan dat trén bé mat dudi 16p 14 cdy muc. Khi
ldy mau ta gat bo 16p 1& muc dé 16 bé mat 16p dat
va dung thia sach lay phan dat bé mat d6 cho vao
tdi ni 16ng, bao quan trong thing xp c6 chira da
lanh.

Phuwong phap nghién ciru
Phwong phdp xdc dinh hoat tinh enzyme
laccase tiv dit rieng Nam Cdt Tién

Duya trén phan ng giita laccase va co chat
chat thir ABTS duoc sir dung dé xac dinh xem
trong dat c6 vi sinh vat san xuat enzyme laccase
khdng, hoat tinh cao hay khéng [1, 11].

Chudn bi dich

Chuén bi 50 mM dich dém acetate pH 5: tron
50 ml dich acetat 1M (8,2 g/100 ml) voi 950 ml
H,O (diéu chinh pH bang HCI téi pH=5); buffer
c6 thé bao quan & 4°C, kiém tra pH khi xir dung
va diéu chinh néu cin; chuin bi ABTS 5mM st
dung nudc cat 25 — 50 ml.
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Chudn bi miu

Mau dét 2,75 g; tron dat véi 91 ml dém Na
acetate 50 mM (pH dat); dong nhat véi may tron
trong 1 phit, ngung tron va lic tron dé loai bo dat
bi dinh & mép, danh tan thém 1 phut; 6 dich vao
binh git lanh cho tai khi st dung.

Dua trén su oxi héa ABTS (2,2'-azino-bis 3-
ethylbenzothiazoline-6-sulfonic acid) béi laccase
thanh hop chit duoc hip thu &nh sang manh tai
budc séng 420 nm. Mot don vi hoat do laccase la
luong enzyme can thiét dé tao thanh 1 uM san
pham tir ABTS trong thoi gian 1 phat, & diéu
kién thi nghiém (Bang 1).

Bang 1. Ti 1¢ thanh phan phan tng trong thi
nghiém do hoat tinh laccase

Thanh phin Péi chirng Thi
(ml) nghiém

(ml)

bém acetate 2,4 1,8

(50mM), pH 5

Dich dét 0,6 0,6

ABTS (5mM) 0 06

Téng thé tich 3 3

Tinh hoat do

Phan &ng xay ra khi cho ABTS vao hon hop
(nhiét @o phong). Gia tri OD do sau 1 phut.
Cong thec tinh:

u

6
o (ODY —0D,)xV, x10"xD,

7
Vpxtxe

Trong d6: U: Hoat d6 enzym (U/1), &: Hé b
hap thy anh sang & budc séng 420nm, &= 36.000
(M-1cm-1).

Vpu: Tong thé tich phan ang (3 ml), VE: Thé
tich enzyme (1 ml), ODt: Gia tri OD do duoc tai
thoi diém t.

ODo: Gia tri OD do duoc tai thoi diém t = 0,
Df: B¢ pha lodng, t: Thoi gian phan ung.

Tat ca cac thi nghiém do véi do pha lodng 1
lan.

Ly trich DNA

Thu nhan DNA tryuc tiép 1a mot buéc khé vi
d4t von di chaa nhiéu thanh phan phic tap ca vo
co 1an hitu co ¢6 trong dat. Ngoai ra dat ciing ¢
su ton tai DNA cua cac sinh vat da chét. Cac
thanh phan cua dat lién két chat ché hoic long
Iéo, phdi hop véi nhau thanh nhitng mang ludi
hoic nhitng héc gitrt DNA trong d6. Thu nhan
DNA tong cua mot mau dat can duoc tién hanh
qua nhiéu budc lién quan chat ché véi nhau, buse
dau tién 1a pha mang té bao dé ly giai DNA bang
mot trong cac phuong phép pha mang té bao nhu
phuong phap vat ly, héa hoc... [3].

DNA dugc ly trich tryc tiép tir mau dit ma
khong qua budc phan lap nubi cdy té bao: 13,5
ml lysis buffer, 100 ul lysozyme cho vao 5g mau,
1 trong 30 phat & 37°C; them 3 ml SDS 10%, u
30 phuat & 65°C; ly tdm 7000 vong trong 5 phut &
4°C, thu dich ndi, thém chloroform/isoamyl
alcohol (ty I& 24/1) vao mau véi ti 1é 1:1. Ly tam
6500 vong trong 10 phit ¢ 4°C, thu dich néi;
thém isopropanol vao mau véi ti 18 thé tich 1a 3/5,
ly tdm 13000 vong trong 30 gidy & nhiét do
phong, thu taa; dung con 70° lanh rira taa; hoa
tua véi 200 pl TE.

Tinh sach DNA

Céc nghién ctu vé phuong phap thu nhan
DNA tir dat déu c6 chung két luan 13 DNA sau
khi thu duoc déu can qua mot budce tinh sach dé
loai bo hét cac tap chat la cac axit humic, céc
chat hitu co trong qua trinh ly trich DNA c6 thé
con sot lai [3]. Nghién ciu cho thay trong dat
chira rat nhiéu thanh phan gay tc ché céc phan
g PCR nhur 1a céc axit humic, chiing rc ché cac
phan ¢ng cua cac enzyme [6, 10].

Trong pham vi nghién cau ching t6i tinh
sach bang phwong phap troughing, quy trinh nhu
sau: Lua chon nhitng genomic DNA da duoc tach
chiét truc tiép tir dat bang céach tién hanh chay
dién di trén gel TAE agarose (0,8% - 1%); quan
sat cac bang DNA trén gel dudi tia UV. Sau do
dung dao cit gel tao thanh giéng kich thugc 0,5 —
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1cm va chiéu dai phy thudc vao kich thudc cua
cac bang DNA, thém dung dich dém 25 — 30%
PEG 8000 vao day giéng; chay dién di 30 phut dé
DNA thu vao giéng; tap hop DNA sach vao
eppendorf; thém vao chloroform isoamyl
alcohol (24:1 viv) véi thé tich bang véi dich chiét
DNA thu tir giéng, ly thm 12000 vong ¢ 4°C
trong vong 10 phat, thu dich néi; thém 2 pl
glycogen (10mg/ml) va 50 pl sodium acetate 3M
vao eppendorf tron déu. Thém vao 1ml con lanh
va két tia DNA ¢ nhiét do - 80°C trong vong 25
phut; ly tdm 12000 rpm trong vong 15 phit ¢
nhiét 6 4°C thu taa; rira tta DNA bing con lanh
70%; dé kho khoang 5 phat & nhiét d6 phong va
thém vao 35 ul TE.
Phwong phdp dién di

Nhim muc dich kiém tra chat lwong mau
DNA thu dugc, nhdm st dung phwong phéap chay
dién di DNA trén gel agarose 0,8% va 1% trong
thoi gian 30 phat ¢ dién thé 100 V va cudng do
50 mA véi ti 1é mau 12 5 pl miu véi 1 pl dung
dich nap miu trong cac giéng thach.
Chon cdic moi thodi héa dic biét cho gen
laccase

Tur nghién ctu cua D'Souza (1996) [5], bai
bao nay lra chon ving CulF, Cu2R dé sir dung
chon cap méi cho phan tng PCR nham phan lap
vung thodi hda cua gen laccase. Phan tng PCR
trong dé tai duoc thuc hién véi mdi CulF (5°-
CAT(C) TGG CAT(C) GGN TTT(C) TTT(C)
CA- 3°) va Cu2R (5°GG(A)CT GTG GTA CCA
GAA NGT NCC-3).

PCR

Phan trng PCR duoc tién hanh vai diéu kién:
3 ul DNA dugc thém vao 50 pl hdn hop phan
g bao gom 5 pl cta 10 x Taq dém MgCI2 (Q-
BIOgen, Heidelberg, Germany), 4 pl dNTPs

(10mM 1 lan), 1 ul mdi primer (60 uM), va 0,2
ul polymerase Taqg DNA. Hon hop phan ng
duoc phu I1&n 2 giot dau vo tring va PCR chay
trén hé théng gradien vong Master (Eppendorf,
Hamburg, Germany) véi mot vong khai dau bién
tinh (30s tai 94°C), tiép tuc (30s tai 50°C) va kéo
dai (2 phut tai 72°C), va chu ki kéo dai cudi cung
(10 phut tai 72°C). Kiém tra san pham PCR bang
phuong phap dién di trén agarose 1% vai thang
do BenchTop (Promega, Madison). Cac gel dugc
nhuém va chup anh.
Trinh tw DNA va phan tich trinh tw

San pham PCR dugc bién nap va tao dong
thuan bang bo kit TOPO TA Cloning cua
Invitrogen. CAc san pham nhan dong dugc gui
giai trinh ty ¢ cong ty Macrogen. Céc trinh tu
nucleotid thu dwoc tir mau dit duoc xir Iy boi
chuong trinh Bioedit va kiém tra trén ngan hang
gen DNA va thuat todn tim Gapped BlastN
(NCBI).
KET QUA VA THAO LUAN
Xac dinh hoat tinh laccase

Mau dat rimg Nam Cat tién duoc thu & cac vi
tri khac nhau trong cung diéu kién nhiét do, khi
hau (miu dugc thu vao mua mua). MSi mau dat
duoc tién hanh do 3 1an lay két qua trung binh.

Theo cong thuc tinh trong phan phuong
phép, sau khi tinh toan ta dugc cac gia tri U(U/I)
nhu trong Bang 2.

Bing 2. Hoat tinh enzyme laccase cua cac mau dat

STT Mau dat 0D, U (U
1 Mau s6 1 0,039 1,81
2 Mau s6 2 0,037 1,71
3 Mau s6 3 0,046 2,13

Trang 63



Science & Technology Development, Vol 16, No.T3- 2013

Tir Bang 2 cho thiy cac mau dat nay déu co
laccase nhung hoat tinh khéng cao < 3 U/l. Mac
du vay thi nghiém cho thiy c6 sy d6i mau cua
dung dich do su twong tac cua laccase va thuc
thir ABTS, day chinh 1a sy khiang dinh vé su co
mat cda laccase trong moi truong ty nhién mac
dd khong nhiéu, khing dinh lai két qua thi
nghiém truéc vé hoat tinh laccase cua nam
Ectomycorehizal (Muenzenberger va cac cong su
(1997), Gramss va cac cong su (1998))... [6, 7].
Trong nghién ctru ndy, cac mau do duoc chuan bj
nho hoa lan dat véi dung dich dém Na acetate dé
céc enzyme duoc dong nhat vao dung dich. Nhin
chung so véi DNA, cac enzyme thuong kém bén
trong méi trudng ngoai té bao va mac di cac mau
dat khi thu nhan duoc bao quan & 4°C nhung thoi
gian cho xtr ly va tién hanh do hoat tinh ciing lam
anh huong toi két qua thi nghiém. Sé liéu do thap
cling chung to laccase it c6 hoac kém bén & bén
ngoai moi truong tai khu lay mau. Laccase chu
yéu c6 trong cac loai nam phan hay lignin, it xuat
hién & cac nhom sinh vat khac. Du vy két qua
nay ciing da dé biéu thi cho sy hién dién cua
laccase trong cac mau dat ring Nam Cat Tién.
Viéc do hoat tinh cua laccase giup loai bo dugc
nhitng mau dat khdng chira laccase, giam bét thoi
gian nghién ctu.

Thu nhin DNA tir cic miu dit ring Nam Cit
Tién

Ba mau DNA thu duogc tir phuong phép ly
trich noéi trén cac tube DNA c6 mau vang dat,
mau dugc chay dién di trén gel agarose 0,8% dé
kiém tra chat lwong mau. Két qua thu duoc cac
bang DNA dam nét rd rang la DNA tong sé cua
nhiéu sinh vat khac nhau. Cac bang co dang mot
dai dai véi nhiéu kich thudc khac nhau (Hinh 1).
Nghién ciru nay sir dung lysozyme, chat tay ria
la SDS, két qua thu dwoc rat tt hon nita phuong
phép nay d& thyc hién va ré tién, DNA it bi dut
gdy.

Tinh sach DNA

Hinh 1 cho thay c6 nhiing vét mo trén gel
ngoai nhitng vach DNA sang, chang to rang
DNA tong s6 thu dwoc tir budce ly trich Ian rat
nhiéu tap chat. Mic do DNA thu duoc c6 ham
luong tot nhung budce tinh sach DNA la can thiét
dé chuan bi cho cac phan tng PCR tiép theo.
Hinh 2 thé hién DNA téng sb dugc chay trén gel
0,8% va sir dung phuong phap troughing dé thu
DNA sach. Céc giéng duoc cét trudc DNA tong
s6 mot doan kich thudc 1 x 0,5 cm, chira day
dung dich PEG 8000 30%. DNA khi chay vé cuc
duong di qua giéng s& bi dung dich git lai trong
giéng.

'€«—— DNA téng sb

tap chit co thé 1a
cac axit humic

Hinh 1. Két qua dién di DNA téng sb ly trich tir mau
dét 1, 2, 3. Mau duoc dién di vé6i thé tich 5ul trong
thoi gian 30 phut ¢ dién the 100V. Cac bang DNA
cua 3 mﬁu cho céc kich thudc khac nhau chup dugc
danh dau trong vong elip.

Sau giai doan dién di cac tap chat s& bj tach
ra khoi DNA tong sb. Véan dé con lai 1a xu ly
dung dich PEG da hoa 1an DNA tong sé bang
mot sé thao tac ky thuat dé co dugc DNA tinh
sach.

DNA tinh sach thu dugc dem chay dién di dé
kiém tra chat luong. DNA sir dung voi thé tich 5
ul cho mét giéng. Két qua cho thdy phuong phap
troughing cho két qua tot, cac bang DNA rd nét
va khdng con céc vét mo nhu ¢ Hinh 3. Cac bing
DNA van con ddy du kich thude nhu miu DNA
ban dau. S6 lugng DNA thu hdi du nhidu dé sir
dung tién hanh cac budc phan tich ké tiép.

Trang 64



TAP CHi PHAT TRIEN KH&CN, TAP 16, 80 T3 - 2013

DNA da tinh
(a) DNA sach
can tinh
sach

(b) Giéng thu
DNA

Hinh 2. Tinh sach DNA bing phuong phép
troughing. 1,2,3: miu 1, 2, 3 tuong Ung a: cic
bing DNA cta mau 1, 2, 3 trong tmg, b: cac giéng
thach dwoc khoét dé thu DNA bing phuong phap
troughing

Phan ing PCR

Vén d& thu céc gen laccase bing phuong
phép khuéch dai d6i véi nghién ciru thude hudng
metagenomics la mét trong nhitng budgc ¢6 tinh
quyét dinh su thanh cong cua thi nghiém. Tuy
thuoc vao cac nghién cau cac cap mdi, cac didu
kién phan tng PCR duogc lya chon phu hop.
Panh gia cip moi sir dung

Mbi thoai hoa dwgc st dung nén san pham
PCR thu duogc 1a cac doan gen laccase hoac céac
trinh tu d6 kich thudc twong tu cua rat nhiéu ca
thé sinh vat khac nhau vi thé cic doan DNA san
pham c6 kich thuéc khac nhau. San pham PCR
dugc kiém tra bang phuong phap dién di trén gel
agarose 1% c6 chay kém thang do kich thuéc cho
két qua nhu Hinh 4. Két qua mau sb 1 va s6 2
cho 2 bang DNA ¢ kich thudc khoang 100 téi
140 bp. Mau s6 3 hau nhu khong c6 DNA. biéu
nay hoan toan phu hop véi mot sé nghién cau
true day vé su da dang cua gen laccase. Nghién

Hinh 3. DNA sau khi tinh sach dugc chay dién di
v6i thé tich 5ul trong 20 phut dién thé 100V cho
kich thudc bang DNA 16 rang va khong con céc vét
mo . 1,2,3: mau 1, 2, 3 tuong Ung; cac vong tron
danh déu cac bang DNA

ctru cuia Luis (2004) trude st dung cap mdi twong
tu cho két qua cac doan laccase PCR thu dugc c6
kich thudc nhoé khoang 100 bp téi 400 bp [11],
trong d6 cac bang cd ¥ nghia nghién ciru ¢6 kich
thudce khoang 100 bp téi 200 bp. Kich thude cac
san pham PCR tuong duong khién cho bing
DNA thé hién trén hinh dién di day, dam va
khong sac nét (Hinh 4).

Tién hanh dong héa san phim PCR thu
dwgc bang by Kit Topo (InVitrogen): San
phdm PCR mdi mau duoc chén vao vector tao
dong pCR-XL-TOPO chira gen khang khang sinh
Kanamicin sau dé dugc bién nap vao cac té bao
E. coli. Cudi cling cé4c té bao nay duoc cdy trai
trén cac dia petri cung thoi diém, c¢6 ndng do
khang sinh tuong tw. C4c dong chua plasmid cd
doan DNA chén vao thi gen khang khang sinh
Kanamicin s& hoat dong va cac khuan lac moc
dugc trén dia cay, cac dong khong co plasmid cé
doan DNA chén vao sé bi loai bo.
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M 3 2 1

Ba miu DNA thu dugc tor 3
phan (ng PCR chi cho mau s6 1 va
mau s6 2 c6 két qua tét, mau sé 3
mo khong dang ké rat kho xac dinh
T Y e—  Sin phim sy ton tai ciia san pham PCR. Mau

500 bo —>

200bp
100b0  —>

PCR s6 1 va sb 2 dugc tao dong, két qua

thuc nghiém 1a miu 1 cho 1 khuan

Hinh 4. Két qua PCR mAu 1, 2, 3 twong tmg véi cip mdi Cul F/Cu2R lac, mau s6 2 cho 13 khuan lac.

1,2, 3: miu 1, 2, 3 tuong ng; M: marker, Mau 1, 2 cho cac bang Téng cong thu duoc 14 khuan lac
DNA 14 rang va day hon nhiéu so vdi cac vach marker, mau so 3 cho (Hinh 5).

bing DNA mo, khong dang ké

Khuan lac duoc thu va PCR dich khuan lac  doan ban dau vé kich thuéc doan gen laccase sir
vGi moi laccase. Tuy nhién két qua phan ang chi  dung mdi CulF, Cu2R. Nhu vy c6 it nhit 3
cho 3 miu duong tinh, cac mau khéc khong c6  doan gen c6 kha ning la laccase da dugc dong
san pham PCR (Hinh 6). San pham PCR c6 kich  hda, cac dong khéc c6 thé chira doan DNA ngiu
thudc khoang 100 bp ~130 bp phu hop vé6i du nhién.

a. San phdm PCR méu s 1 dwgc chén vao b. San phim PCR méu sé 2 dugc chén vao vector
vector tao dong va bién nap vao E. coli sau d6 tao dong va bién nap vao E. coli sau d6 cay trén
cay trén moi truong chua Kanamicin, cho 1  moi truong chira Kanamicin cho 13 khuan lac
khuan lac

Hinh 5. Két qua bién nap
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M N1 N2 N3 N4 N5 N6 N7 N8

200 bp
100 bp

a

¢ Gieng ;

M N9 N10 N11 N12 N13 N14

dién di

200 bp
100bp —»

b

Hinh 6. San phdm PCR khuén lac bing mdi laccase dugc chay dién di dé kiém tra, két qua cho thdy mau N1,
N7 va N10 c¢6 vach DNA ¢ khoang 100 t&i 140bp, cdc mau khac khong c6 DNA.

Giai trinh tu c4c khuan lac noi trén thu duoc
cac trinh tu nucleotid tuong ttng. Khi so sanh céc
trinh ty N1, N7, N10 véi céc trinh ty laccase ldy
tr Genbank, cac két qua cho thdy cac mau cé
chira cac trinh ty bao ton, tuy nhién do tuong
ddng véi cac trinh tu laccase chua cao. So sanh
véi nhirtng nghién ciru trude do, cac nhom laccase
thu dugc thuoc nhéom Basidiomycetes c6 su da
dang vé chang loai, do twong dong téi 60 toi
100% [4, 5]. Cac nhom laccase thu dugc dem so
sanh cho twong ddng véi cac trinh ty trén

Genbank la tir khoang 50 téi 80%:; phan tich bang
cong cu BLAST trén trang web NCBI cho két
qua nhu sau:

MAu N1: Khi phan tich bang cong cu Blast
két qua cho thay mirc d6 bao phi cia mau N1 boi
trinh tu cta Lachancea kluyveri, Moniliophthora
perniciosa, Neurospora crassa I6n hon 80% va
d6 bao phu dugc tao thanh lién lac tir diu 5° dén
dau 3’ cua mau N1 (Hinh 7) 14 san phim PCR
dugc tao ra gita hai mdi, san phim duoc tao
dong tir DNA tu do trong dét c6 ngudn gbc nam.
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r crassa ORT4A Il contia7 44 whole genome shotqun sequence 217 217 87% 2e-54 99% AABX02000044.1
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Hinh 7. Két qua so sanh trinh tw bang cong cu Blast cia NCBI trén mau N1

b, ¢: Bg bao phu lién mach tir ddu 5’ t6i 3° ctia N1 v6i mot sb trinh tu

so sanh
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r brunneaf. sp. MB_m1 contig 01722 whole genome shotgun. 39.2 392 15% 1.4  100% AEXC010017221
I Puccinia triticina 1-1 8BBD Race 1 cont1.31268. whole genome shotqun sequence 392 332 18% 14 92% ADAS010312681
e cinerea okayama7#130 1 cont3.1, whole genome shotoun sec 332 392 18% 14  92% AACS020000011
r irrequlare TC 32-1 HETIRscaffold 04 Contd. whole genome shotqunser 37.4 374 16% 4.8  96% AE0J010000041
r | opulina 98AG31 MELL Ascaffold 30 Cont1113, whole genome shata 37.4 374 21% 4.8 87% AECX010011131
I pellomyces capsulatus H38 cont.31, whale genome shotgun sequence 374 374 0% 48 89% ABRIOT000031.1
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I™ Asperaillus nidulans FGSC A4 | ANcontigd. 116, whole genome shotqunses 37.4 374 17% 48  92% AACD01000116.1
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Marssonina brunnea f. sp. 'multigermtubi’ MB_m1 contig_01722, whole genome shotgun sequence
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Related T
Range 1: 4169 to 4189 GenBank Graphi
Score Expect Identities Gaps Strand
39.2 bits(42) 1.4 21/21(100%) 0/21(0%) Plus/Plus
Query 102  AAGATCTGGCTCACCGTCCTC 122
PRLe
Sbjet 4169 ARGATCTGGCTCACCGTCCTC 4189
Download v GenBank Graphics ¥ Next
Puccinia triticina 1-1 BBBD Race 1 cont1.31268, whole genome shotgun sequence
Sequence ID: gb|ADAS01031268.1] Length: 934 Humber of Matches: 1 —
Related I
Range 1: 118 to 143 GenBank Graphics
Score Expect Identities Gaps Strand
39.2 bits(42) 1.4 24/26(92%) 0/26(0%) Plus/Minus
Query 76 TGARCARACACICCGCCAGCCTTGGR 101
PEL LETREREREErnnr el
Sbjct 143 TGAGCARACACTCCGCCACCCTTGGR 118
[@Download ~ GenBank Graphics ¥ MNext
Coprinopsis cinerea okayama7#130 chromosome 1 cont3.1, whole genome shotgun sequence
Sequence ID: gb|AACS02000001.1| Length: 4146986 Humber of Matches: 1 -
Related I b

Query 112 TCACCGTCCTCCTCACTTTIICGCATA 137
TEE Rrrernennn i

Sbjct 2334432 TCAACGTCCTCCTCACTTTTCGCTTA 2334407

[IDownload v GenBank Graphics ¥ Next &

Heterobasidion irregulare TC 32-1 HETIRscaffold_04_Cont4, whole genome shotgun sequence
sequence ID: gb|AF0J01000004 1| Length: 2988214 Number of Matches: 1

Related

In

Range 1: 492727 to 492749 GenBank Graphi

Score Expect Tdentities Gaps Strand

37.4 bits(40) 4.8 22/23(96%) 0/23(0%) Plus/Plus

Query 104 GATCTGGCTCACCGTCCTCCTCA 126

PILLRELL et

Spjct 492727 GAICTGGCICGCCEICCICCICA 492749

[EDownload ~ GenBank Graphics ¥ Next A

Melampsaora larici-populina 98AG31 MELLAscaffold_30_Cont1113, whole genome shotgun sequence
Sequence ID: gh|AECX01001113.1| Length: 6379 Number of Matches: 1

Related

In|
Range 1: 1608 to 1637 GenBank Grap!
Score Expect Identiti Gaps Strand
37.4 bits(40) 4.8 26/30(87%) 0/30(0%) Plus/Plus
Query 97 TTGGEAARGATCTGGCTCACCGTCCTCCTCA 126
UL PRERnE L R il
Sbjct 1608 TIGGTARGATCAGTCTCACCGTCCTCTICA 1637 c
TR EY S FY-V

Hinh 8. Két qua Blast ctia N7 trén NCBI

Miu N7: Mac do
bao phu cia mau N7 bai
trinh  ty cuoa  Vvoi
Marssonina brunea,
Puccinia triticina,
Talaromyces stipitatus....
va cac nhoém khéac
khoang 20 t&i nho hon
40% (Hinh 8). Hinh 8b, ¢
cho thdy c6 mot sb
nucleotid khac nhau gitra
doan so sanh va mau (cac
gap).

D6 bao phu v6i 1 s6 nu sai khac (gap) tir diu 5° t6i 3° caa N7 véi mot s trinh ty so sanh
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Maiu N10: Muac do bao phi cua mau N10
bsi trinh tu cua vai Verticillium albo-atrum,

atroviride va cadc nhdm khéac nhé hon 30% (Hinh
9). Hinh 9b cho thdy c6 mot sé nucleotid khéc

Microbotrvum violaceum, Trichoderma nhau gitta doan so sdnh va mau (cac gap).

Sequences producing significant alignments:

Select: All Mone Selected:0

it Alignments &

Description Max | Total | Query) B .Max Accession

score score cover value ident
392 392 20% 14  90% ABPE01000905.1
374 374 16% 48 96% AELIO10006321
374 374 2T% 48 83% ABDG02000018.1

f=lDownload v GenBank Graphics

Range 1: 18131 to 18153 GenBank Graphics

ect ldanlma;”w

Sbjct 18153 TGGAGTAGCCGTCGIACATGACA 18131

Microbotryum violaceum p1A1 Lamole conti.632, whole genome shotgun seguence
Sequence ID: gb|AEI01000632.1] Length: 32812 Number of Matches: 1

Score Exp Gaps
37.4 bits(40) 4.8 22/23(96%) 0/23(0%)
Query 105 TGGAGRAGCCGTCGTACATGRCAR 127

¥ Next A Previous & Descriptions

Related Information

Strand
Plus/Minus

[IDownload v GenBank Graphics

Features: hypothetical protein

Query 78

Trichoderma atroviride IMI 206040 TRIATcontig_18, whole genome shotgun sequence
Sequence 1D: gb|ABDG02000018.1| Length: 1417455 Number of Matches: 1

Range 1: 214763 to 214802 GenBank Graphics
Score Expect Identities Gaps
37.4 bits(40) 4.8 34/41(83%) 3/41(7%)

AGGCGTTGC--ACTTCACCAGCCGCTGCATGGAGRAGCCET 116

LLERLL Thinn
ATH CGT 214763

A Previous 4 Descriptions

Related Information

strand
Plus/Minus

Sbjct 214802 AGGCGCTGCTTACTCC-CCAGCTGCTGC

b

Hinh 9. Két qua Blast cia N10 trén NCBI
Do bao phu v6i 1 s6 nu sai khac (gap) tir ddu 5° t6i 3’ cua N10 voi mot sb trinh tu so sanh

Tur két qua trén cac trinh ty mau N7, N10 ¢6
d6 bao phu thap chi dat duoc trén dudi 40% nén
c6 thé day 1a cac san pham khuéch dai ky sinh.
Mau N1 c6 d6 bao phi khoang 87% véi doan
trinh ty lién lac, c6 kha ning day la san pham
dugc tao dong tir DNA tu do trong dat c6 ngudn
gdc tir ndm. Thyc té thu mau dat va tir két qua
blast & trén cho cac trinh tu dwoc bao phi nhiéu
nhit v&i mau 1 céc trinh tu nucleotide cua nhém
nim Basidiomycetes nén nhom dé tai da Ivra chon

nhitng trinh tu laccase cua nam Basidiomycetes
trén Genbank dé phan tich. Tuy nhién vi nhiing
dir liéu vé laccase cua nhom nay chua nhidu va
hau hét déu khong rd rang vé mat phan loai, danh
tinh loai nén rat khé khan trong viéc phan tich dé
xac dinh, mac d vay két qua phén tich trén ciing
cho thay kha nang N1 1a trinh tu laccase ciia mot
loai ndm & dat ring Nam Cét Tién (Hinh 10,
Hinh 14).
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b | HES852 1
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|
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E
a
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b
b

| AvZ43861.
b | AT542 650
B

i |41386554 | emb | AT542634

ermb | AT5AZ 622
>qi 41386526 | emb |AT542 620
gl 413086510 |emb |AT54Z616
=i 41386510 | ek |AT54Z612
i 41386506 | emb |AT542 610
21Z156.1| Basidiomyeete g

] .
Ving bat cap CulF+

Hinh 10. Sép giong cot cac trinh ti laccase nim va trinh tu N1

R R R R S R L N N R L L L R L EE LN E RN EE N

350643453 | gh | IF %:
357594995 | gk | THE!
58176539 | ghk|AvE7
317451549 emb |FR
270485110 |gh|&Q2

41386566 | emb | ATS
41386562 | emb | ATS
41386554 | emb | ATS
41386530 | emb | ATS
41386526 | emb | ATS
41386518 | emb | AJS
41386510 | emb | ATS
41386506] emb | ATS
56.11 Basidiomyc T

H =
Fing bt cip CulP - Ving bat cap Cu2R A

Hinh 11. Sép giong cot cc trinh ty laccase nim va trinh ty N7

N R A S S S R R R R

o

>g1|345842213 | emb|HESB5216
>g1|346305863 |gh|JF719064.1
>gi|350643453|gh|JF927721.1
>gi|357594895|gh|JHE07250.1
>gi|58176539 | gh|AYS7S865.1]
>¢1|317451543 | emb | FREEE033 .
>g1|270485110 |gh|&Q220322.1
>gi|255523025|gh|FI002275.1
>5i|302840713|gh|GUd44039.2

2

2

>gi|302840695 | gh|GU444035.
>g1i|302840671|gh|GU444032 .
>gi|50295904 |gh|AY615304.1]
>gi|34761693 |gb|AY365228.1]
>gi|32264313 |gh|Av243861.1]
>¢1|41386574 | emb|AJS4ZE50.
>g1|41386570 | emb|AT542648 .
>gi|41386566 | emb|ATS42644 .
>gi|41386562 | emb|AJS42642.
>gi 41386554 | exb|ATS42634.
>g1|41386530 | emb|AJS4ZE2Z2.
>g1|41386526 | emb|AT542620 .
>gi[41386518 | emb|ATS42616.
>Gi|41386510 | emb|AJS42612.
>gi 41386506 emb|ATS42E610.
212156.1| Basidiomycete ge
10

SRRERRRRRRRR

=
Ving bét cip CulF
Hinh 12. Sap giong cot cac trinh ty laccase nam va trinh tu N10
T T T T

T T
1e0 170

>gi 168073081 | emb |[AT420348.
>gi| 18073085 | emb |AT420350.
>gi 168073077 | emb |AT420346.
>gi|18073073 | emb |AT420344.,
>gi 168073083 | emb |AT420349.
>gi|18073079 | emb |AT420347.
>gi 18073075 | emb |AT420345,
>gi|1807307L | emb |AT420343. Uncultured Basidiomycete
=gl 84452390 | emb |ATG26709, Uncultured basidiomycete

1| Uncultured Basidiomycete

1

1

1

1

1

1

1

1
>gi|G4452386 | emb |ATEZ6707.1| Uncultured basidiomycete

1

1

1

1

1

1

1

1

1

Uncultured Basidiomycete
Uncultured Basidiomycete
Uncultured Basidiomycete
Uncultured Basidiomycete
Uncultured Basidiomycete
Uncultured Basidiomycete

>gi 84452382 | emb |ATE2ZE705. Uncultured basidiomycete
>yi|B4452378 | emb |ATE26703. Uncultured basidiomycete
gl |B4452374 | emb |ATAZATOL. Uncultured basidiomycete
>yi|B4452370 | enb |ATE26699. Uncultured basidiomycete
gl |B4452366 | emb |ATAZAE97. Uncultured basidiomycete
>gi|B4452362 | emb |AT6Z6635. Uncultured basidiomycete
gl |B4452358 | emb |ATAZAE93. Uncultured basidiomycete
>gi|84452354 | emb |AT626691. Uncultured basidiomycete
gl |B4452350 | emb | ATAZAEBS. Uncultured basidiomycete

-

Hinh 13. Sép giong cot céc trinh ty nucleotide laccase ciia cac nhom nidm Basidiomycete (chwa dugc x4c dinh tén
cu the)
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1| 18072081 | emb | AT4203248 . 1
>g1| 18073085 | emb|AT420350. 1
>gi| 18073077 |emb | AT420346. 1
>5i]|18073073 | emb | 27420344 . 1
>gi|18073083 | emb | AT420340. 1
>gi|1807307% | emb | AT420347. 1
>gi| 18073075 | emb | AT420345. 1
>5i]|18073071 | emb|2J420343. 1
>g1|84452330 | emb | AJEZ6700. 1
>gi| 84452386 | emb | ATEZE707. 1
>g1|54452382 | emb | ATEZET0S. 1
>g1| 584452376 | emb | ATEZ6703 .1
>5i]|84452374 | emb | AJ626701. 1
=51 84452370 | emb | ATEZ6620. 1
=51 | 84452366 | emb | ATEZA65T. 1
>51| 584452362 | emb | ATEZE695 . 1
>gi|84452358 | emb | 2J626693. 1
g1 04452354 | emb | AJEZ6651. 1
> |24452350 | emb | ATEZEEE0. 1
i

Vung bat cap Cu2R

Hinh 14. Sip giong cot N1va cAc nhom trén.

Két qua thuc nghiém trén cho thiy cé4 thé
mang N1, N7, N10 chtra cac trinh tu bao tén cua
laccase tuy nhién khi phan tich bang chuong trinh
Bioedit thi do twong ddng voi cac nhém laccase
tim dugc trén Genbank cua N7 va N10 khéng cao
nén chua thé két luan rang day c6 phai la laccase
hay khong, con mau N1 c6 thé chinh 1 doan gen
laccase ciia mot loai nam trong mau dat.

KET LUAN

Nghién citu ndy cho phép nhém nghién cau
dua ra mot sb két luan nhu sau:

Kiém chimg dugc sy c6 mat cua sinh vat
sinh laccase trong mau dit ring Nam Cat Tién
bang phwong phap do hoat tinh laccase tryc tiép
tir dat voi chét thae ABTS .

Str dung thanh cdng cac phuong phap cua
metagenomics: thu nhan DNA tryuc tiép tir cac

mau dat, tinh sach cac mau DNA nay bang
phuong phép troughing.

Thu nhén dugc doan gen laccase cd kich
thude khoang 140 bp (nhé hon 300 bp nhu du
doan) bang PCR, thu dwoc 3 dong san pham
DNA tinh sach c6 chat luong tot, cac két qua
dién di kiém ching cho cac bang DNA rd rang va
S4C nét.

Tach dugc 3 dong té bao E. coli mang san
phdm PCR n6i trén va xac dinh duoc 1 dong cé
thé chira gen laccase can tim. Tuy cac dong E.
coli bién nap tao duoc chua nhiéu do mot sb han
ché vé mat diéu kién tién hanh thi nghiém nhung
nghién ctru di budc dau thanh céng trong viéc
phan lap truc tiép cac gen laccase tir cA&c mau dat
dé khao sat 6 da dang cua n6 theo hudng nghién
ciru metagenomics.
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|dentification of Basidiomycetes
laccase genes in Nam Cat Tien forest
soll by metagenomics

e Hoang Quoc Khanh
Institute of Tropical Biology

e Nguyen Bich Ngoc

Viet Nam National University of Ho Chi Minh City

ABSTRACT

It was reported that there were 0.1 — 1%
microorganism discovered by traditional
cultivation, 99% others were not known
cause of difficuties or impossible for growing
in labratory’s conditions. Studying on
microorganisms without culture was an aim
of modern microbiology diversity. This
research was used metagenomics method to
access the diversity of laccase genes of
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