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TOM TAT

Haé vi sinh vat, dic biét 1a vi khudn trong da co cua cac dong vat nhai lai 1a nguén gen c6 gia tri dugc nhidu
nha khoa hoc quan tdm nghién ctru. Trong nhiing nam gin day, dé khai thac hiéu qua nguf)n gen, DNA da h¢
gen ciia vi khuén trong moi moi truong sinh thai thuong dugc tach chiét va giai ma truc tiép bang hé théng giai
trinh ty thé hé mai dya trén cong nghé Metagenomics. Tuy nhién, dé co duoc bo dir ligu DNA metagenome tot
cho khai thiac gen thi chit lwong ciia DNA tach chiét cin phdi dam bao tidu chuén. Trong nghién ciru nay,
ching t6i danh gia hiéu qua tach chiét DNA metagenome vi khuan trong dich da c6 dé bing nim phwong phap
RBB (sir dung hat thuy tinh), RBBC (st dung hat thuy tinh va tinh sach béng cOt Qiagen), PSP1, PSP2
(PSP®Spin Stool DNA Kit, protocol 1, 2, Dirc) va QIA (QIAamp® DNA Stool Mini Kit, Burc). Két qua, DNA
metagenome tach tir nim phuong phap déu c6 chi s6 A260/280 dat trén 1,8. Mic dit phuong phap RBB cho
ndng d6 DNA cao hon nhung do khong dugc tinh ché nén DNA tir mau nay c¢6 chi s6 A260/230 thip, chi dat
khoang 1,4 va trong mau van con chat trc ché Taq polymerase. Mau tach tir RBB sau khi dwoc tinh sach lai
bing cot Qiagen co chi s& A260/230 ting lén déng ké, dat khoing 2,0 va khéng con chit trc ché Taq
polymerase nhung ham lugng ciing nhu ndng do6 DNA metagenome giam 57% va dat gin twong dwong véi
DNA metagenome tach bing QIA. Phuong phap su dung kit tach ch1ét PSP®Spin Stool DNA cho ndng do
DNA metagenome thu dwoc cao nhit (tir 149,7 dén 195,5 ng/pl), chi s6 A260/280 dat khoang 1,9 va A260/230
dat 1,8-1,9, khong con chit e ché Taq polymerase va tiéu ton it thoi gian. Vi vy, ddy la phuong phéap thich
hop cho tach chiét DNA metagenome ctia vi khudn trong rudt dé. DNA thu duoc tir phwong phap nay du chat

lwong cho viéc gidi trinh tw bing thiét bi giai trinh ty DNA thé hé méi Illumina.

Tir khéa: Da cé dé, DNA metagenome, vi khudn, nong dj, kha ndng irc ché polymerase

MG PAU

Dé ciing nhu mot sb dong vat nhai lai su dung
ngudn thirc an chu yéu 1a co, rom ra. Bé tidu hoa
dugc ngudn thirc an nghéo dinh dudng nay, dong vat
nhai lai c6 h¢ tiéu hoa phu hop véi da day kép gom
bbn ngan: da co, da t6 ong, da la sach va da mui khé.
Da c6 1a da 16n nhét va 1a méi treong sinh song cua
hé vi sinh vat phong phu. Udc tinh ¢6 khoang 10" t&
bao vi sinh vat trén mt gram dich da co, bao gém vi
khuén, tao (Kim ef al., 2011), nim, dong vit nguyén
sinh (Fouts et al., 2012) va virus (Berg Miller et al.,
2012) thudc nhidu loai va chi khac nhau. Hé vi sinh
vat nay tham gia vao chuyén hoa lignocellulose
thanh duong don, cung cdp niang lugng cho co thé.

Vi vay, dy 14 ngudn gen tiém ning cho viéc khai
khac gen ma hoa enzyme phan giai lignocellulose.

Metagenomics (nghién ctru da hé gen) la phuong
phap nghién cou (phdn tich) da hé gen
(Metagenome) cua tit ca cac vi sinh vat thu nhén
truc tlep tr mau moi truong ty nhién (Handelsman,
2004, Streit ,Schmitz, 2004, Hogan et al., 1988). Tu
6, rat nhidu thu vién DNA metagenome ctia vi sinh
vat trong cac mdi truong song dd dwoc xdy dung
nhim khai thic gen ciing nhu nghién ctru sy da dang
vi sinh vat, vi du méi truong nudc bién (Schloss,
Handelsman, 2003, Breitbart et al., 2002, Venter et
al., 2004), moi trudng dat (Xu et al., 2014)... Dé ¢
duoc két qua phan tich dit liéu DNA metagenome
dang tin cdy, thi truéc hét DNA metagenome duoc
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tach chiét phai dam bao vé chét luong va ndng do.
Yéu cdu dbi véi mau DNA metagenome dung cho
giai trinh ty bang hé thong gidi trinh ty moi 1a
A260/280 phai dat trén 1,8 va A260/230 trén 1,5, tirc
la mau phai sach protein ciing nhu cac chat thir cap
khéc, dic biét 1a acid formic. Nhin trén dién di dd,
DNA metagenome phai dam bao tinh toan ven,
khong bi phén cét, va ndng d¢ phai dat trén 50 ng/pl.
Ddng thoi, mdu DNA metagenome khong con chat
trc ché enzyme téng hop chudi vi du nhu enzyme
polymerase. Do véy, di véi mdi hé sinh thai mini,
viée khao sat cac phuong phép tach chiét DNA da hé
gen cua vi sinh vt 14 rat can thiét. Nhiéu nghién ctru
da duogc thyc hién nhdm kiém tra anh hudng cua
phuong phap tach chiét toi chat lwgng DNA phan lap
tr cac nguén khac nhau (Krsek ,Wellington, 1999,
Cuiv et al., 2011, McOrist et al., 2002), trong do6 c6
da ¢é (Chen et al., 2015, Henderson et al., 2013).
Trong nghién ctru ndy, ching t6i tién hanh so sanh
hidu qua cua cac phuong phap tach chiét DNA
metagenome tir da cé dé thu thép tai Ninh Binh, Ba
Vi, Thanh Hoéa dé tién téi giai trinh ty DNA da hé
gen phuc vu cho viéc khai thac cac gen ma hoa
protein, enzyme c6 dac tinh qui, cé gia tri st dung
trong cong nghiép, nong nghiép, y, dugc.

Lé Ngoc Giang et al.
VAT LIEU VA PHUONG PHAP

Thu thép, xir Iy va bdo quan miu dich da c6 dé

Dé truong thanh (6 thang dén 2 nam tudi) dugc
Iva chon ng?lu nhién tir cac dan dé chan tha ty nhién
cua cac trai chan nudi ¢ cac tinh Thanh Hoéa, Ninh
Binh va huyén Ba Vi (Ha Noi). Da c6 duoc lay truc
tiép tai trai nuéi, dugc bao quan lanh dé dua vé
phong thi nghiém tién hanh cac bu6c thu DNA
metagenome vi sinh vat. Toan bd dich trong da co
duogc thu va loc qua vai bdn 16p dé loai xac thirc an.
Dich loc sau d6 duogc ly tim phan doan nhiéu lan dé
loai bo tap chét. Cudi cung, dich chira vi sinh vat
duogc hoa véi glycerol 25% trong dém PBS pH 7,0
va dugce bao quan ¢ nhiét d6 -80°C.

Cic phwong phap tich chiét DNA metagenome

Céc phuong phap tach chiét DNA metagenome
s dung trong nghién clru nay dugc tham khao tur
mdt s nghién ctru trén thé giéi. Ching toi lya chon
ra ndgm phwong phap dugc liét ké trong Bang 1. Cac
phuong phap dugc tién hanh dya trén huéng dan cua
nha san xuét hoac tac gia. Mo1 phuong phap dugce
thuc hién véi mdi 200 pl mau dich da c6 dé va lap
lai it nhét ba lan.

Bang 1. Cac phwong phap tach chiét DNA dwoc stiv dung trong nghién ctru.

Phwong phap Tén viét tat

Ghi chu Tai liéu tham khao /
Hang san xuat

Repeated bead beating plus column RBBC
Repeated bead beating RBB

PSP®Spin Stool DNA Kit, protocol 1 PSP1
PSP®Spin Stool DNA Kit, protocol 2 PSP2

QIAamp® DNA Stool Mini Kit QIA

(Yu, Morrison, 2004)

Thwc hién twong tw phwong
phap RBBC nhwng khéng cé
bwéc st dung cot tinh sach

Theo hu(’yng dan protocol 1 cla Invitek GmbH, Berlin,
nha san xuat Dlrc
Theo hu(’yng dan protocol 2 cla Invitek GmbH, Berlin,
nha san xuat Dlrc

Theo huwéng dan protocol 1 cla QlAgen, Hilden, Brc
nha san xuat

Kiém tra chit lrgng va tinh toan ven ciia DNA
metagenome

Nong d6 DNA metagenome tach chiét dugc tir
mdi phwong phap dugc kiém tra bing may quang
phdé Nanodrop (Implen GmbH, Dirc). B¢ tinh sach
cua DNA dugc xac dinh bdi gia tri A260/280 va
A260/230. Timg miu DNA duoc dién di kiém tra
trén gel agarose 0,8% voi DNA chuin 1 kb
(Fermentas).
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Nhén bgi bing PCR véi cip moi 16S rDNA vi
khuan

DNA metagenome ctia vi khuan trong da co sau
qué trinh tach chiét bang cac phuong phap khic nhau
duoc tién hanh khuéch dai gen 16S rDNA bang cip
mdi 27F (5-GAGTTTGATCCTGGCTCAG-3") va
1527R (5'-AGAAAGGAGGTGATCCAGCC-3')
(Rainey ef al., 1996) dé danh gia su ton tai cua chét
trc ché polymerase c6 trong mau. PCR duoc thuc
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hién trén may Mastercycler® gradient (Eppendorf,
Netheler — Hinz GmbH, Hamburg, Ptc) véi chu
trinh phan g gdm 30 chu ky (pha bién tinh 94°C, 1
phiit; pha gan mdi 58°C, 1 phit va pha kéo dai 72°C,
1 phut 30 gidy). San phdm PCR sau d6 dugc kiém tra
trén gel agarose 0,8%.

Phén tich thong ké

Dit liéu thu dugc dugc phén tich bing phan mém
GraphPad Prism 5. Gi4 tri thu dwoc biéu dién dudi
dang gia tri trung binh + d6 1éch chuén cia ba lan lap
lai thi nghiém.

KET QUA VA THAO LUAN

Tach chiét DNA metagenome va danh gia chit
lwgng cia mau

Trong nghién ctu nay, chung t6i su dung 5
phwong phap tach chiét khac nhau dé phan lap DNA
metagenome tir dich da cé dé. Trong d6, phuong
phap PSP1, PSP2 va QIA hoan toan st dung cac kit
tach DNA thuong mai. Phuong phap RBBC dua trén
mo ta ciia Yu va Morrison (2004) la phuong phap
két hop pha té bao bing hat thuy tinh trong dém
EDTA chta mudi va SDS va tinh sach béng cot
QIAgen kit. Ngoai ra, ching t6i tién hanh song song
phuong phap RBB dua trén phuong phap RBBC
nhung khong tién hanh tinh sach qua cot dé so sanh.

Ham lugng DNA ciing nhu cac chi s6 A260/280
va A260/230 thu duogc khi sit dung cac phuong phap
tach chiét khac nhau dugc kiém tra bing may
Nanodrop (Bang 2). Nong d6 DNA thu dugc cao hon

dang ké khi tach chiét bang kit PSP, lan luot 1a 149,7
va 195,5 ng/ul cho protocol 1 va 2 va phuong phap
RBB 1a 143,5 ng/ul. Tuy nhién, di véi DNA tach
chiét bang phwong phap RBB sau d6 st dung cot
tinh sach QIAgen (RBB+C) ndéng d6 DNA
metagenome di bi giam di hon hai lan. Yu va
Morrison (2004) di phat trién phuong phap tach
chiét RBBC va ung dung trén ddi tugng 1a dich da co
bo (Yu, Morrison, 2004). Két qua nghién ctru cua hai
tac gia cho thiy phuong phép nay c6 kha ning tach
chiét dugc luong 16n DNA vi sinh vat vuot troi khi
so sanh véi hai kit thuong mai 1la QIAamp® DNA
Stool Mini Kit (Qiagen, Valencia, CA, USA) va
FastDNA® SPIN Kit (Qbiogene, Carlsbad, CA,
USA). Tuong ty, két qua so sanh hiéu qua tach chiét
cta 15 phuong phap do Henderson va dong tac gia
(2013) thuc hién trén bo va ciru ciing cho thiy ndng
d6 DNA vi sinh vat da co tach chiét bang phwong
phap RBBC cao hon cac phuong phap su dung kit
(Henderson et al, 2013). Nguyén nhan c6 thé do
trong qua trinh xir 1y mau, ching t6i da thuc hién
nhiéu budc ly tdm phan doan nhim muc dich thu
duoc chi yéu mau vi khuan nén lugng DNA thu
dugc khong cao nhu cac nghién ciru nay. Nhu vay,
¢6 1& phuong phap xir Iy miu va ddi twong da co anh
huong t6i ndng do6 DNA vi sinh vat tach chiét bing
RBBC. Mic du vay, nhitng nghién ciru nay ciing cho
théy tinh 6n dinh cua cac kit thuong mai khi str dung
trén cac dbi tugng khac nhau. Nong do6 DNA tach
chiét tryc tiép theo kit QIAgen luén thdp hon so véi
cac phuong phap con lai trong nghién ctru ciia chung
t6i trong dong vé6i cac nghién ctru da néu trén va
mot s6 nghién ctru khac (Chen er al., 2015).

Bang 2. Ndng do va do tinh sach clia DNA metagenome st dung cac phwong phap tach chiét khac nhau.

Phwong phap Néng dé6 DNA metagenome A260/280 A260/230
(ng/pl)

RBBC 61,70 + 28,84 1,930 £ 0,111 2.097 + 0,387

RBB 143,5 + 20,51 1,878 + 0,011 1,462 + 0,008

PSP1 149,7 + 29,94 1,921 + 0,031 1,832 + 0,394

PSP2 195,5 + 98,29 1,893 + 0,001 1,902 + 0,020

QIA 55,93 + 42,34 1,887 + 0,096 1,797 + 0,677

Dich da cd cua dé cling nhu cac dong vat an co
khac chira nhidu tap chit co ngudn gdc tir thuc vat
nhu tannin, saponin, mimosine va nitrate-nitrite
(Kamra, 2005). Trong d6, tannin va mot sb hop chat
chira nhém phenol ty do c6 kha ning anh huéng dén
hidu qua sir dung DNA tach chiét cho cac muyc dich
sinh hoc phan tir nhu PCR, cét gidi han va giai trinh

tu do wc ché hoat dong ctia enzyme polymerase va
endonuclease (Porebski et al., 1997, Kontanis, Reed,
2006). Do d6, ngoai ham lugng DNA, chit lugng
ctia DNA tach chiét con xac dinh dua trén cac chi sd
A260/230 (xac dinh sy c6 mét cia carbohydrate, hop
chét chira nhom phenol) va A260/280 (cho protein).
DNA duoc cho 1 “sach” néu chi s A260/280 trén
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1,8 va A260/230 trén 2,0 (c6 thé chip nhan tir 1,5
dén 1,8). Tét ca cic phuong phap tach chiét DNA
metagenome duoc sir dung cho nghién ciru nay déu
cho két qua chi s6 A260/280 trén 1,8. DNA tach
chiét ciing dat tiéu chuén vé ham lugng carbohydrate
va hop chat phenol trong méu, chi c6 phwong phap
RBB cho két qua A260/230 thap (1,462). Diéu nay
cho thdy, cac phuwong phap déu c6 kha ning loai bo
protein trong qua trinh tach chiét nhung chi phuong
phap c6 st dung cot tinh sach méi co thé loai bo
dang ké cac hop chat khong mong mudn khéac trong
mau DNA tach chiét tir da co dé. Nhu vdy, DNA
tach chiét tir cac phuong phap RBBC, sir dung kit
thwong mai PSP hodc QIAgen déu dat tiéu chuin do
tinh sach & ca hai chi s6 A260/280 va A260/230.
DNA metagenome sau mdi ln tach chiét bing
cic phuong phap duoc dién di kiém tra trén gel
agarose 0,8% (Hinh 1). Két qua dién di cho thiy

1 23 m 12 3 Mm 1 23 M 1 2 3 M 1 23 M Kb
w
10
A B C D E
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céc thi nghiém déu thu dugc cac bang co kich thude
16n hon 10 kb. Rleng DNA tach chiét bang phuong
phap RBB tuy c¢6 nong d6 cao nhung khi dién di
kiém tra cho thdy cac vét DNA kéo dai. C6 thé
trong qua trinh tach chiét, hat thuy tinh khong chi
pha mang té bao vi DNA metagenome sau mdi lan
tach chiét bang cac phwong phap dwoc dién di kiém
tra trén gel agarose 0,8% (Hinh 1). Két qua dién di
cho thdy cac thi nghiém déu thu dwgc cac bing co
kich thudc 16n hon 10 kb. Riéng DNA tich chiét
bang phuong phap RBB tuy c6 nong do cao nhung
khi dién di kiém tra cho thiy cac vét DNA kéo dai.
C6 thé trong qué trinh tach chiét, hat thuy tinh khong
chi pha mang té bao vi khuin ma con anh huéng dén
DNA giai phong ra. Sau khi thyc hién day du quy
trinh tich chiét RBBC, cic vét DNA khong con
nhidu do mang cua cot tinh sach chi giit lai chi yéu
DNA kich thude 16n.

Hinh 1. So sanh DNA metagenome thu dwoc tir cac phwong phap tach chiét khac nhau: (A) RBB, (B) RBBC, (C) PSP1, (D)
PSP2 va (E) QIA. 1-3: Ba lan I4p lai thi nghiém. M: DNA chuén 1 Kb (Fermentas)

Pinh gia khi ning ton tai chit trc ché polymerase
trong mau DNA metagenome

Dé khing dinh chic chin DNA thu dugc co thé
su dung dé giai trinh ty phuc vu muc dich khai thac
dir liéu DNA metagenome, chung t6i tién hanh thuc
hién khuéch dai gen mi cho 16S rRNA vi khuan
bang PCR véi cap mdi 1527R-27F dbi voi DNA thu
duoc tir cac phuong phép tach chiét sau khi dua vé
cing ndng d6. PCR la phuong phép pho bién, dé
dang duoc su dung trong cac nghién ctru dé kiém tra
chat lugng DNA c6 dat chuan cho cic ung dung
phan tor v& sau hay khong (Tang et al, 2008,
Scupham et al., 2007) cling nhu phan tng kéo dai
chudi dugc sir dung trong cong nghé giai trinh tu gen
thé hé méi. PCR miu DNA tach chiét cho két qua
dwong tinh tirc 14 mau hau nhu khong chira cic chat
¢6 kha ning trc ché enzyme DNA polymerase hodc
enzyme cit. Két qua dién di san pham PCR trén gel

370

agarose tuong tng v&i du doan. Cac mau tach c6 hai
chi s6 A260/280 va A260/230 dat tiéu chuin, ching
t6i déu quan sat thdy c6 bang san phim PCR c6 kich
thudc khoang 1500 bp. Riéng mau tich chiét bing
phuong phiap RBB sau phan tng khong thu dugc
bang san pham nao. Didu nay phan anh dung két qua
do chi s A260/230, ching t6 trong mau con chira
nhiéu tap chat anh hudng téi hiéu qua ciia PCR.

Tém lai, cac phuong phap déu mang lai hiéu qua
tach chiét nhit dinh. Trong d6, cic phwong phap
RBBC, PSP1, PSP2 va QIA cho két qua thu dugc
DNA dat tiéu chuin vé& do tinh sach, c6 thé sir dung
cho cac thi nghiém vé sau nhu PCR, cit gidi han
hodc giai trinh ty. Xét vé hiéu qua tach chiét, thuc
hién phuwong phap RBBC can tir 20 dén 30 phit
trong khi sir dung kit tinh sach thuong mai tiéu ton it
thoi gian hon nhung ham luong DNA thu dugc
twong duong hodc cao hon.
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Hinh 1. San pham PCR khuéch dai gen ma cho 16S rDNA cla cac mau DNA thu duoc tir cac phuong phap tach chiét khac
nhau: (A) RBB, (B) RBBC, (C) PSP va (E) QIA. PC: Béi chirng dwong (m&u DNA téng sb cla vi khuan Staphylococcus). 1-

3: Ba lan lap lai thi nghiém. M: DNA chuan 1 Kb (Fermentas)

KET LUAN

Chung t6i da thtr nghiém 5 phuong phap khac
nhau 14 RBB, RBBC, PSP1, PSP2 va QIA d tach
chiét DNA metagenome cua vi khuén da co dé. Két
qué cho thdy, tach chiét bang kit PSP cho san phim
DNA c6 chat lugng dam bao cho giai trinh ty DNA
metagenome bang hé théng HiSeq 2000 (Illumina)
voi chi s6 A260/280 1a 1,893; A260/230 1a 1,902 va
ndng d6 cao nhét dat 195,5 ng/pl.

Loi cam on: Cong trinh duwoce hé tro vé kinh phi ciia
dé tai Péc lgp cdp nha nuwée ma sé6 PTPLCN.15/14:
“Nghién ciru metagenome ciia mot s6 hé sinh thdi
mini tiém ndang nham khai thac cdc gen méi ma héa
hé enzyme chuyén héa hiéu qua lignocellulose" va sir
dung trang thiét bi ciia phong Thi nghiém trong diém
cong nghé gen, vién Cong nghé sinh hoc, vién Han
lam Khoa hoc va Cong nghé Viét Nam.

TAI LIEU THAM KHAO

Berg MME, Yeoman CJ, Chia N, Tringe SG, Angly FE,
Edwards RA, Flint HJ, Lamed R, Bayer EA, White BA
(2012) Phage-bacteria relationships and CRISPR elements
revealed by a metagenomic survey of the rumen
microbiome. Environ Microbiol 14: 207-227.

Breitbart M, Salamon P, Andresen B, Mahaffy JM, Segall
AM, Mead D, Azam F, Rohwer F (2002) Genomic
analysis of uncultured marine viral communities. Proc
Natl Acad Sci USA 99: 14250-14255.

Chen YB, Lan DL, Tang C, Yang XN, Li J (2015) Effect
of DNA extraction methods on the apparent structure of
Yak rumen microbial communities as revealed by 16S
rDNA sequencing. Polish J Microbiol 64: 29-36.

Cuiv PO, De Carcer DA, Jones M, Klaassens ES,
Worthley DL, Whitehall VL, Kang S, Mcsweeney CS,
Leggett BA, Morrison M (2011) The effects from DNA
extraction methods on the evaluation of microbial diversity

associated with human colonic tissue. Microb Ecol 61:
353-362.

Fouts DE, Szpakowski S, Purushe J, Torralba M,
Waterman RC, Macneil MD, Alexander LJ, Nelson KE
(2012) Next generation sequencing to define prokaryotic
and fungal diversity in the bovine rumen. PloS ONE 7:
e48289.

Handelsman J (2004) Metagenomics: application of
genomics to uncultured microorganisms. Microbiol Mol
Biol Rev 68: 669-685.

Henderson G, Cox F, Kittelmann S, Miri VH, Zethof M,
Noel SJ, Waghorn GC, Janssen PH (2013) Effect of DNA
extraction methods and sampling techniques on the
apparent structure of cow and sheep rumen microbial
communities. PLoS ONE 8: e¢74787.

Hogan M, Schulz M, Slaytor M, Czolij R, O'brien R
(1988) Components of termite and protozoal cellulases
from the lower termite, Coptotermes lacteus froggatt.
Insect Biochem 18: 45-51.

Kamra D (2005) Rumen microbial ecosystem. Curr Sci 89:
124-135.

Kim M, Morrison M, Yu Z (2011) Status of the
phylogenetic diversity census of ruminal microbiomes.
FEMS Microbiol Ecol 76: 49-63.

Kontanis EJ, Reed FA (2006) Evaluation of real-time PCR
amplification efficiencies to detect PCR inhibitors. J
Forensic Sci 51: 795-804.

Krsek M, Wellington E (1999) Comparison of different
methods for the isolation and purification of total
community DNA from soil. J Microbiol Meth 39: 1-16.

Mcorist AL, Jackson M, Bird AR (2002) A comparison of
five methods for extraction of bacterial DNA from human
faecal samples. J Microbiol Meth 50: 131-139.

Porebski S, Bailey LG, Baum BR (1997) Modification of a
CTAB DNA extraction protocol for plants containing high
polysaccharide and polyphenol components. Plant Mol
Biol Reporter 15: 8-15.

371



Rainey FA, Ward-Rainey N, Kroppenstedt RM,
Stackebrandt E (1996) The genus Nocardiopsis represents
a phylogenetically coherent taxon and a distinct
actinomycete lineage: proposal of Nocardiopsaceae fam.
nov. Int J Syst Evol Microbiol 46: 1088-1092.

Schloss PD, Handelsman J (2003) Biotechnological
prospects from metagenomics. Curr Opin Biotechnol 14:
303-310.

Scupham A, Jones J, Wesley I (2007) Comparison of DNA
extraction methods for analysis of turkey cecal microbiota.
J Appl Microbiol 102: 401-409.

Streit WR, Schmitz RA (2004) Metagenomics-the key to
the uncultured microbes. Curr Opin Microbiol 7: 492-498.

Tang JN, Zeng ZG, Wang HN, Yang T, Zhang PJ, Li YL,
Zhang AY, Fan WQ, Zhang Y, Yang X (2008) An
effective method for isolation of DNA from pig faeces and

INVESTIGATION OF METHODS FOR
METAGENOME FROM GOAT RUMEN

Lé Ngoc Giang et al.

comparison of five different methods. J Microbiol Meth 75:
432-436.

Venter JC, Remington K, Heidelberg JF, Halpern AL,
Rusch D, Eisen JA, Wu D, Paulsen I, Nelson KE, Nelson
W, Fouts DE, Levy S, Knap AH, Lomas MW, Nealson K,
White O, Peterson J, Hoffman J, Parsons R, Baden-Tillson
H, Pfannkoch C, Rogers YH, Smith HO (2004)
Environmental genome shotgun sequencing of the
Sargasso Sea. Sci 304: 66-74.

Xu Z, Hansen MA, Hansen LH, Jacquiod S, Sorensen SJ
(2014) Bioinformatic approaches reveal metagenomic
characterization of soil microbial community. PLoS ONE
9: e93445.

Yu Z, Morrison M (2004) Improved extraction of PCR-
quality community DNA from digesta and fecal samples.
Biotechniques 36: 808-813.

EXTRACTION OF BACTERIAL DNA
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SUMMARY

Microorganisms, particularly bacteria, in the ruminant's rumen are valuable genetic resources that many
scientists interested in. In recent years, the application of next-generation sequencing technologies allows
direct decoding an extracted DNA metagenome in each ecological community without culture, increasing the
efficiency of exploiting interested genes. Notably, the quantity and quality of extracted DNA play an important
role in getting a reliable metagenome database. In this study, DNA metagenome from goat rumen fluid was
extracted by five different methods RBB (repeated bead beating plus column), RBBC (repeated bead beating),
PSP1, PSP2 (PSP®Spin Stool DNA Kit, protocol 1, 2, Germany) va QIA (QIAamp® DNA Stool Mini Kit,
Germany). The results showed that DNA metagenome obtained by all methods had A260/280 greater than 1.8.
DNA extracted by the RBB method had high DNA concentration but low A260/230 values (less than 1.4) and
still contained Taq polymerase inhibitor. After purifying by QIA column, A260/230 values of RBB-extracted
DNA significantly increased up to 2.0 and Taq polymerase inhibitor in samples were removed. However, the
concentrations decreased by 57% that nearly equivalent to concentration of DNA metagenome obtained by
QIA. The method using PSP®Spin Stool DNA kit produced the highest DNA concentrations (from 149.7 to
195.5 ng/pl) with A260/280 ratios of 1.9 and A260/230 ratios of 1.8 to 1.9. Morever, this method was able to
remove polymerase inhibitor and be performed on short time. Therefore, the PSP®Spin Stool DNA kit is a
suitable method for DNA metagenome extraction of bacteria from goat rumen. DNA obtained by this method
fulfilled all criteria about quality and concentration for sequencing by next-generation sequencing [llumina.

Keywords: bacteria, concentration, DNA metagenome, goat rumen, polymerase inhibitor
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