Nghién ctru khoa hoc cbng nghé

PHAT HIEN SU' BAT CAP KHONG PAC HIEU CUA MOI 27F, 1527R
KHI KHUECH DAI GEN 16S rRNA TU DNA PA HE GEN VI KHUAN
TRONG MAU PHAN TRE EM

NGUYEN THI QUY ), PAO TRONG KHOA ®, bO THI HUYEN
1. PAT VAN DE

Pé danh gia da dang vi sinh trong méi trudng sinh thai, cac gen nhu gen mi
hoa tiéu phan ribosome 16S (viét tit 1a gen 16S rRNA), gen ma hoa dissimilatory
sulfit reductase, nitrit reductase thuong dugc str dung rong rdi nhu gen dich trong
cac nghién ctru, trong do gen 16S rRNA dugc dung phé bién hon ca [1]. Cap moi
khuéch dai da dang (moi phd rong) khuéch dai dugc day du nhét trinh tu cua gen
16S rRNA ctia nhiéu loai vi khuan 1a cip moi 27F va 1527R [2-4]. Cap moi nay
dugc str dung phé bién dé danh gia phan biét cac loai vi khuan ¢ quan hé di truyén
gan giii trong cung mot chi/loai va danh gia da dang di truyén cac loai trong cing
mot chi khi két hop véi mot sé phuong phap phén tich khac nhu dién di trén gel
gradient bién tinh (denaturing gradient gel electrophoresis - DGGE) ving gen ngin
thudc gen 16S rRNA, da hinh d6 dai doan gidi han (restriction fragment length
polymorphism - RFLP) hay da hinh c4u hinh soi don (single strand conformation
polymorphism - SSCP) [5] va giai trinh tu gen. Ngoai ra, cap moi 27F va 1527R
ciing dugc str dung dé danh gia da dang hé vi khuéan trong cac madi trudng sinh thai,
dién hinh nhu hé vi khuan khir nitrat trong nudc ngot [6], da dang vi khuén trong
nude bién [7], dat trong ngd [8], trong bun [9]... cho cac muc dich khai thac ngudn
vi sinh vat phuc vu phat trién nong nghiép, cong nghiép. Tuy nhién, viéc danh gia da
dang vi sinh dya trén k§ thuat chi dau phan tur (hay dau van tay phan tir - molecular
fingerprinting techniques) phu thudc rat nhiéu vao chuong trinh PCR, thanh phan
PCR va d6 da dang DNA hé gen cua vi khuan trong mau [10]. Dbi véi mau tir hé
sinh thai c6 nhiéu loai DNA khuon tir cac vi khuan khéc nhau, viéc su dung chuong
trinh PCR ¢6 nhiét do gin moi (annealing temperature) dac hiéu, moi s& bat cip chi
yéu véi cac trinh ty khép hoan toan v6i mdi va s& bo sot lai nhimg trinh tw khong
khép hoan hdo. Do vay, chuong trinh PCR dac hiéu s€ lam giam do da dang cac
trinh tu duge khuéch dai [10]. MJdi 27F duoc xem 12 moi c6 mirc dd bao tdn cao nén
khong phat hién thiy su anh huéng khi khuéch dai vi khuan trong mau nghién ciru
ctia Sipos va dong tac gia [10] nhung mdi 27F da duoc bao céo la khong khuéch dai
da dang duoc gen 16S rRNA cua chi vi khuan Bifidobacterium va mot s taxon khac
c6 mit trong mau phan [11]. Thong thudng nhiét do bat cip ctia mdi véi soi khudn
dé khuéch dai dic hiéu trinh ty dich duoc tinh toan thap hon nhiét ¢6 Tm ctia moi
khoang 3-5°C [12]. Do d6, nhiét &6 gan moi thich hop cho khuéch dai dic hiéu gen
dich bang cap mdi 27F va 1527R 1a 52°C [2]. Nghién ctru cua Ishii va Fukui cho
théy khi ting nhiét d0 mdi bit cap soi khuodn, san phém PCR duoc khuéch dai dic
hiéu hon va nguoc lai [13]. Chuong trinh PCR tough-up véi nhiét do gin moi ting
dan & mot s6 chu ky da giap khuéch dai dugc céac trinh ty c6 s ban copy thip c6
trong mau [14]. Trong khi d6 tough-down PCR c6 nhiét d6 gan mdi giam dan dé
tang kha nang gan dic hiéu cho moi, lam giam khuéch dai khong dic higu gen dich
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[15]. V&i muc dich dénh gid da dang hé vi khuan trong mot méi trudng sinh thai,
viéc khuéch dai duoc da dang cac trinh ty gen 16S RNA (bao gf")m ca gen c6 do
tuong dong thap vi moi, va gen tir vi khuan co ty 1¢ thap trong mau) viéc lya chon
chwong trinh PCR cho khuéch dai gen 1a can thiét.

O Viét Nam, tiéu chay van dang 14 1 trong 10 bénh phé bién & tré, trong do6 c6
2-20% tré tién trién tir tidu chay cép sang tiéu chay kéo dai va co téi 47,39% tré
khéng tim dugc ra nguyén nhan gay bénh [16]. Viéc khong tim dugc ra nguyén nhan
gy bénh c6 anh hudng 16n t6i sy thanh cong cta diéu tri. Cac nghién ctru gan day
chi ra rang, ¢ tré tiéu chay khong tim ra tac nhan vi sinh gy bénh 1a do rdi loan hé
vi sinh duong rudt, thiéu hut loi khun bao vé niém mac rudt cling nhu vi khuén
gitip trao ddi chit cung cdp carbon mach ngan, vitamin,... cho co thé [17]. Sy mat
can bang (rbi loan) hé vi khuan trong miu phan thuong dugc phat hién théng qua
phan tich gen 16S rRNA cua nhom vi khuan tréi duoc khuéch dai tir da hé gen vi
khuan [18]. Vi vay, dé nghién ctru sy bién dong ctia nhém vi khuan troi trong mau
phan bang k¥ thuat dau van tay phan tir, ching toi d tach chiét DNA da hé gen vi
khuan tir hai miu phan: 1 cta tré khoe manh va 1 cua tré tiéu chay cip (co triéu
ching viém rudt, khong xac dinh duoc tac nhéan tiéu chay bang realtime-PCR dua
trén bo kit Allplex™ GI-Bacteria(I) Assay (Seegene Inc)) bang phuong phéap
phenol:chloroform cta Sambrook va kit GenJET (GeneJET Genomic DNA
purification kit (Thermo Scientific, USA)). DNA da hé gen nay duoc sir dung dé
1am khuén cho thtr nghiém khuéch dai da hé gen 16S rRNA bang cac chuong trinh
khéc nhau. Tinh c0, ching t6i da phat hién sy gén khong ddc hi€u cua cap mdi 27F
va 1527R khuéch dai doan gen khac cua Bifidobacterium khi chuong trinh PCR ¢6
st dung nhiét do gan m01 thap hon nhiét d6 khuéch dai dic hiéu. Cac két qua trong
nghién clru ndy cung cap cac thong tin dé cac nha khoa hoc c6 thé tham khao trong
viéc thiét ké cac doan moi va thiét 1ap phuong phap PCR tng dung trong chan doan
hay danh gia da dang.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit lidu

DNA da hé gen cua vi khuan trong méau phan cua tré khoe manh (bé trai 12
thang tudi khoe manh, khong sir dung khang sinh va khong bi méc bénh trong vong
1 thang trudc nghién ciru), bé gai 15 thang tudi (dugce chan doan tiéu chay viém rudt
nhung khong tim dwgc tic nhin giy bénh am tinh véi tic nhan vi khuan giy bénh
bang realtime-PCR dua trén bo kit Allplex™ GI-Bacteria(I) Assay (Seegene Inc))
dugc tach chiét bang phuong phap phenol:chloroform ciia Sambrook va kit GenJET
(GeneJET Genomic DNA purification kit (Thermo Scientific, USA)) [19].

2.2. Phwong phap nghién ciru
Phwong phdp PCR khuéch dai da gen 16S rRNA tir da hé gen vi khudn

Da‘ gen 1 §S rRNA ¢6 kich thuée khoang 1,5 kb duoc khuéch dai tir DNA da
hé gen bang moi 27F (5'-GAG TTT GAT CCT GGC TCAG-3") va 1527R (5'-AGA
AAG GAG GTG ATC CAGCC-3'). Tong thé tich PCR (25 pl) gom 2,5 ul dém
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PCR 10x, 2,0 pl NTP (2 mM), 1,0 pl mdi mbi loai (10 pM), 5,0 ul DNA khuén
(2 ng/ul), 0,25 pl DreamTaq DNA polymerase (5 U/ul, Fermentas). Chuong trinh
PCR dugc thé hién trong Bang 1. San phim PCR duoc kiém tra bing phwong phap
dién di trén gel agarose 0,8%.

Bang 1. Chuong trinh PCR khuéch dai gen 16S rRNA

Budc Pic hiéu (N) Tough-up (U) Tough-down (D)
1 94°C, 4 94°C, 4' 94°C, 4'
2 94°C, 30" 5 chu ky (94°C, 30"; 50°C, 30"; 72°C, 1) 5 chuky (94°C, 30"; 58°C, 30"; 72°C, 1')
3 55°C, 30" 5 chuky (94°C, 30"; 52°C, 30"; 72°C, 1') 5 chuky (94°C, 30"; 55°C, 30"; 72°C, 1")
4 T72°C, 1" 5 chu ky (94°C, 30"; 55°C, 30"; 72°C, 1') 5 chuky (94°C, 30"; 52°C, 30"; 72°C, 1")

5  35chuky (Budc2-4) 20 chuky (94°C, 30"; 58°C, 30"; 72°C, 1') 20 chu ky (94°C, 30"; 50°C, 30"; 72°C, 1")
6 72°C, 4 72°C, 4' 72°C, 4

7 4°C, 4°C, o0 4°C, 0

Gidi trinh ty va phédn tich trinh tw

Vung gen duoc khuéch dai v6i ham luong 16n, 16 nét trén dién di do, thé hién
1a bang DNA troi trong mau c6 kich thuéc khoang 250 bp dwoc tinh sach bang
MEGAquick-spin plus total fragment DNA purification kit (Intron, Han Quéc) va
dugc giai trinh tu trén hé théng ‘may ABI 3100 bang phuong phap Sanger. Gen dugc
giai bang mdi 27F va 1527R dé thu duoc chleu dai day di cua gen khuéch dai. Sic
ky d6 giai trinh ty dugc quan sat bang phan mém Chromas va dugc so sanh tuong
ddng véi cac trinh ty trén ngan hang gen bing céng cu BLASTN. Céc trinh ty mi
hoa cho gen 16S rRNA chuén va cac gen khac duoc 14y tir ngan hang gen théng qua
NCBI nucleotide. Céc trinh tu duogc so sanh tuong dong bang cong cu CLUSTALW.

3. KET QUA VA THAO LUAN
3.1. Khuéch dai da gen 16S rRNA, giai trinh tw gen 250 bp
Tré khée manh Tré tiéu chay

Phenol GenJET Phenol GenJET

A 1 il |

r L LI 1T 1
N U DNWUDN UDN UD M(y)

Bp

2000
1500

1000

500
250

Hinh 1. Dién di d6 phan tich san phén} PCR khuNéch dai gen 16S rRNA bang mdi
27F va 1527R tir da hé gen cua vi khuan trong mau phan tré khoe manh va tré ti€u
chay chua rd nguyén nhan
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Phenol, GenJET: Pa hé gen vi khuén trong phan dugc tach bang phwong phap
phenol:chloroform va bang kit GenJET; (-): P6i chimg 4m khong chira DNA khuon;
M: DNA chuan 1 kb (Fermentas); N, U, D: tuong tng voi chuong trinh PCR dic
hiéu, tough-up, tough-down.

Két qua (Hinh 1) cho thay da gen 16S rRNA c6 kich thuéc dién hinh 1,5 kb da
dugc khuéch dai thanh cong tir DNA da hé gen ctia vi khuan trong phan cua tré khoe
manh va tré tiéu chay dugc tach bang ca hai phuong phap phenol:chloroform va kit
GenJET. Tuy nhién, phd bang DNA duoc khuéch dai & cac chuong trinh PCR d ¢
su khac nhau 16n. Pa gen 16S RNA chi dugc khuéch dai dic hiéu khi PCR voi
chuong trinh dic hiéu (N) tir tat ca bon loai DNA khuén (Hinh 1). Cac chuong trinh
tough-up, tough-down déu cho phd biang DNA dugc khuéch dai da dang hon. Cu
thé, v6i miu tré khoe manh, chuong trinh tough-up va tough-down c6 khuéch dai
doan gen ngén hon 1,5 kb nam lién ké véi bang 1,5 kb trén dién di do, trong dé
chwong trinh tough-up thé hién 16 hon chuong trinh tough-down. Ngoai ra, tir hé gen
vi khuan tré khoe manh, chwong trinh tough-down, tough-up con khuéch dai mot
bang DNA nam & vi tri bing 250 bp ctia DNA chuan nhung bang nay khd mo, thé
hién 1a doan DNA khong duogc khuéch dai tir vi khuén tri c6 trong mau. Nguoc lai,
o tré tiéu chay, chuong trinh dac hiéu da khuéch dai gen 16S rRNA dac hi€u hon so
voi biang tuong tmg tir mau tré khée manh. DNA 1a mot bang gon, nét, khong c6
bang phu. Tuy nhién, chuong trinh tough-up va tough-down ciing déu khuéch dai
thém 2 bang DNA c¢6 kich thuée thép hon 1,5 kb va mdt bang sang, nét, gon, dic
hiéu ¢ kich thude khoang 250 bp (Hinh 1). Trong do, chuong trinh tough-up
khuéch dai bang 250 bp sang, nét hon chu’O’ng trinh tough-down. Diéu nay c6 thé do
& nhimg chu ky dau, nhiét do gan moi giam thap gitp mdi bam vao da dang cac sgi
khuén. Do d6, cac chu trinh dau ctia chuong trinh PCR d4 khuéch dai 1am ting manh
ngudn gen ndy trong mau theo cip s6 nhan twong ty nhu nghién ciru ctia Pechgit va
dong tac gia [14]. Poan gen nay c6 kich thudc ngan nén véi chu ky kéo dai, ching
c6 kha nang ting rat nhanh & cac chu ky sau do d6 bang nay duoc khuéch dai voi s6
lwong 16n khi kiém tra san pham PCR trén gel dién di. O chwong trinh tough-down,
bang nay nho hon, m¢ hon (Hinh 1). Nguyén nhén la do gen chi dugc khuéch dai &
nhing chu ky cudi khi nhiét do gan moi da giam thap, nong d6 moi da giam thap.
Két qua nay ciing twong tu nhu két qua nghién ctru ciia Moezi va dong tac gia [15].
Két qua trong Hinh 1 d4 khang dinh rang chwong trinh PCR tough-up di khuéch dai
t6t va da dang san pham PCR khi str dung cip moi 27F va 1527R.

Pé xac dinh xem doan gen c6 kich thudc khoang 250 bp khuéch dai tir mau
bénh bang chuong trinh tough-up tir hai da hé gen tach bang phwong phap
phenol:chloroform va kit GenJET c6 phai 1a gen 16S rRNA hay khong, hai doan gen
nay dugc cat khoi gel, tinh ché lai va giai trinh ty.

Két qua giai trinh tu cho thay, ca hai gen c6 kich thudc khoang 250 bp dugc
khuéch dai bang chuong trinh tough-up déu c6 kich thudc 247 bp, tuong dong giita
hai trinh tu 1a 100% (Hinh 2). Pac biét, trinh ty c6 day du vi tri nhan biét cua hai
moi, chimg t6 day 1a doan gen c6 mit trong hé gen, khong phai cac doan gen bi phan
hay, tu mdi v&i nhau. Két qua nay rat ¢o gia tri dé khfmg dinh su 6n dinh va chét
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lugng cua mau DNA metagenome sau khi tach chiét, dac biét 1a mau DNA dugc
tach chiét tir phan cua tré tiéu chay c6 chira nhiéu tap chat khac nhau. Sy phat hién
thiy ca hai moi ¢ hai dau doan gen da goi ra cho chiing t6i hai gia thuyét: (1) sy xuat
hién cua vi khuan trong phan c6 gen 16S rRNA khdc biét v6i cac nghién ciu tur
trude toi nay; (2) su bat cap khong déc hiéu cua m01 voi cac gen khac. Tuy nhién,
chung t61 van nghiéng vé gia thuyét s6 mot vi cho rang gen 16S rRNA la gen it bi
bién d6i nhit va dic tha nhat cho viée phan loai vi khuén. Dé tim hiéu xem doan gen
dd dugc khuéch dai bang cip mdi nay 1a gen gi, c6 phai la gen 16S rRNA khong,
chung t6i tién hanh nghién ctru phan tich, so sanh twong ddng cua gen véi gen trén
ngan hang gen.

1 10 20 30 40 50
\GAGTTTGATCCTGGCTCAGfTGAAGCAAAGGCCGATTTTTCC GGTATAAGG

Ll

51 60 100
CGGACAGCAGGAACACTAAGGAGACCAATGAAGGTACTGAGCAAATCGCT

101 110 120 130 140 150
TGCTGCAATGGTTGCGGCGGCAACACTAGTGGGAGGAGGGGCGTTTGCGG

O

151 160 170 180 190 200
TTGCCGGCACTGCGTATGCGGCTGATAACGATGCCATTACCGTGACCCCG

201 210 220 230 240 247

AACCCGTGGTATGCCAACAGTTTCGATGGCTGGATCACCTCCTTTCT

mwmwwmmw

Hinh 2. Séc ky d6 giai trinh ty san pham PCR c¢ kich thuéc khoang 250 bp
duoc khuéch dai bang chuong trinh tough-up tir da hé gen cua tré ti€u chay
khong rd nguyén nhan

Vung dong khung: trinh tw mdi 27F va 1527R trén gen.
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3.2. Phéan tich trinh tw gen 247 bp

Poan gen c6 kich thudc 247 bp da dugc so sanh trinh tu gen véi trinh ty twong
ddng trén ngan hang gen NCBI. Két qua (Hinh 3) di khong nhu ching t6i du doan,
gen kich thudc 247 bp tuong ddng cao nhat (99,13%) v6i 22 gen mi hoa
carbohydrate-binding protein (CBP), dién hinh 14 gen c6 ma s6 CP04800. Ngoai ra,
gen ciing twong dong cao 98-99% véi cac gen khac nhu gen ma hoa bacterial Ig-like
domain-containing protein (BIP), secreted protein with Ig (SPI), exo-beta-1,6-
galactobiohydrolase (EBG) cua cac serovar trong loai B. longum (Hinh 3). Mic du
6 cac tén goi khac nhau nhung ban chét ciia cic gen nay déu la gen mi héa cho
CBP vi cdc enzyme thuy phan carbohydrate da dugc chimg minh ¢6 chira cac vang
CBP, Ig-like giup enzym bam tdt 1én co chat [20]. Dé tim hiéu nguyén nhan cdp moi
27F va 1527R 1& ra chi bat duoc v6i gen 16S RNA nhung nay lai bt khong dic hiéu
v6i cac gen néu trén, chung t6i da di tim hiéu phan tich ving méi (ving t6 dam trén
Hinh 3) ¢6 muc do tuong dong véi cac gen dugc khuéch dai.

NJNV01000248_CBP ~  ——=-—=—=——=——- GGCTCAGTGAAGCAAAGGCCGATTTTTCCGGTATAAGGCGGACAGCAGGAACACTAAGGAGACCAATGAGG
CP071683_BIP --GGCTCAGTGAAGCAAAGGCCGATTTTTCCGGTATAAGGCGGACAGCAGGAACACTAAGGAGACCAATGAGG
CP137763_EBG = ———————————— GGCTCAGTGAAGCAARAGGCCGATTTTTCCGGTATAAGGCGGACAGCAGGAACACTAAGGAGACCAATGAAG
247_Nu GAGTTTGATCCTGGCTCAGTGAAGCAAAGGCCGATTTTTCCGGTATAAGGCGGACAGCAGGAACACTAAGGAGACCAATGAAG
CP048001_CBP =—====-——-——- GGCTCAGTGAAGCAAAGGCCGATTTTTCCGGTATAAGGCGGACAGCAGGAACACTAAGGAGACCAATGAAG

CP031133_CBP
CP016019_SPI

—-GGCTCAGTGAAGCAAAGGCCGATTTTTCCGGTATAAGGCGGACAGCAGGAACACTAAGGAGACCAATGAAG
--GGCTCAGTGAAGCAAAGGCCGATTTTTCCGGTATAAGGCGGACAGCAGGAACACTAAGGAGACCAATGAAG
CP062944_BIP --GGCTCAGTGAAGCAAAGGCCGATTTTTCCGGTATAAGGCGGACAGCAGGAACACTAAGGAGACCAATGAAG
CP062952_BIP —-GGCTCAGTGAAGCARAGGCCGATTTTTCCGGTATAAGGCGGACAGCAGGAACACTAAGGAGACCAATGAAG
CP062937_BIP ——=——-——-——- GGCGCAGTGAAGCAAAGGCCGATTTTTCCGGTATAAGGCGGATAGCAGGAACGCTAAGGAGACCAATGAAG

Kk ek Kk ok ok Kk ko Kk ko Kk Kk ok ko Kk kR K Kk ok ok Kk kk kR Kk Kk Ak kR Kk Kk ok ko Kk K

NJNV01000248_CBP GTACTGAGCAAATCGCTTGCTGCAATGGTTGCGGCGGCAACACTAGTGGGAGGAGGGGCGTTTGCGGTTGCCGGCACTGCGTA
CP071683_BIP GTACTGAGCAAATCGCTTGCTGCAATGGTTGCGGCGGCAACACTAGTGGGAGGAGGGGCGTTTGCGGTTGCCGGCACTGCGTA
CP137763 EBG GTACTGAGCAAATCGCTTGCTGCAATGGTTGCGGCGGCAACACTAGTGGGAGGAGGGGCGTTTGCGGTTGCCGGCACTGCGTA
247_Nu GTACTGAGCAAATCGCTTGCTGCAATGGTTGCGGCGGCAACACTAGTGGGAGGAGGGGCGTTTGCGGTTGCCGGCACTGCGTA
CP048001_CBP GTACTGAGCAAATCGCTTGCTGCAATGGTTGCGGCGGCAACACTAGTGGGAGGAGGGGCGTTTGCGGTTGCCGGCACTGCGTA
CP031133_CBP GTACTGAGCAAATCGCTTGCTGCAATGGTTGCGGCGGCAACACTAGTGGGAGGAGGGGCGTTTGCGGTTGCCGGCACTGCGTA
CP016019_SPI GTACTGAGCAAATCGCTTGCTGCAATGGTTGCGGCGGCAACACTAGTGGGAGGAGGGGCGTTTGCGGTTGCCGGCACTGCGTA
CP062944_BIP GTACTGAGCAAATCGCTTGCTGCAATGGTTGCGGCGGCAACACTAGTGGGAGGAGGGGCGTTTGCGGTTGCCGGCACTGCGTA
CP062952_BIP GTACTGAGCAARATCGCTTGCTGCAATGGTTGCGGCGGCAACACTAGTGGGAGGAGGGGCGTTTGCGGTTGCCGGCACTGCGTA
CP062937_BIP GTACTGAGCAAATCGCTTGCTGCAATGGTTGCGGCGGCAACACTAGTGGGAGGAGGGGCGTTTGCGGTTGCCGGCACTGCGTA
Sk ke Kk ko Kk ok o ok ko ok Kk ok ok ok o Kk ko ok ok ok ok ok Kk ok ko ok ok ko ok ok ok ok ok K Kk ok K ok ok ok o ok ok ok o ok K ok ok kK
NJNV01000248_CBP TGCGGCTGATAACGATGCCATTACCGTGACCCCGAACCCGTGGTATGCCAACAGT TTCGATGGCTGGGGCACCTCGCTGGC
CP071683_BIP TGCGGCTGATAACGATGCCATTACCGTGACCCCGAACCCGTGGTATGCCAACAGTTTCGATGGCTGGG-CACCTC-—————
CP137763_EBG TGCGGCTGATAACGATGCCATTACCGTGACCCCGAACCCATGGTATGCCAACAGTTTCGATGGCTGGG-CACCTC-—————
247_Nu TGCGGCTGATAACGATGCCATTACCGTGACCCCGAACCCGTGGTATGCCAACAGTTTCGATGGCTGAT-CACCTCCTTTCT
CP048001_CBP TGCGGCTGATAACGATGCCATTACCGTGACCCCGAACCCGTGGTATGCCAACAGTTTCGATGGCTGGG-CACCTC-—————
CP031133_CBP TGCGGCTGATAACGATGCCATTACCGTGACCCCGAACCCGTGGTATGCCAACAGTTTCGATGGCTGGG-CACCTC-—————
CP016019_SPT TGCGGCTGATAACGATGCCATTACCGTGACCCCGAACCCGTGGTATGCCARACAGTTTCGATGGCTGGG-CACCTC-—————
CP062944_BIP TGCGGCTGATAACGATGCCATTACCGTGACCCCGAACCCGTGGTATGCCAACAGTTTCGATGGCTGGG-CACCTC——————
CP062952_BIP TGCGGCTGATAACGATGCCATTACCGTGACCCCGAACCCGTGGTATGCCRACAGTTTCGATGGCTGGG-CACCTC-—————
CP062937_BIP TGCGGCTGATAACGATGCCATTACCGTGACCCCGAACCCGTGGTATGCCAACAGTTTCGATGGCTGGG-CACCTC-—————

Hinh 3. So sanh trinh ty gen 247 nucleotide v6i cac trinh ty gen trén ngan hang gen

Diy chir dimg trudce trinh tu gen chi méd sd gen trén ngan hang gen kém theo
viét tit tén enzym ma gen mi hoa; CBP: carbohydrate-binding protein; BIP:
bacterial Ig-like domain-containing protein; SPI: secreted protein with Ig; EBG:
exo-beta-1,6-galactobiohydrolase. Ving t6 mau nau la trinh ty moi. Cac chir dugc t6
dam thé hién 1a cac nucleotide twong dong véi nucleotide ctia modi 27F va 1527R.
Dau * thé hién vi tri c6 cac nucleotide twong dong trong cac trinh ty.

Két qua phan tich ving mdi cho thay, ngoai trir trinh ty CBP trong hé gen B.
longum N2G10 C5930 ma s6 NINV01000248 dugc giai trinh ty bang shotgun ra,
cac trinh ty khac mi héa cac CBP néi trén déu c6 ving trinh ty trong dong kha cao
(13/20 nucleotide) v6i moi 1527R va tap trung chu yéu tai dau 3’ ctia mdi (Hinh 3)
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trong d6 co it nhit sau nucleotide ¢ tan cing dau 3’ cia mdi tuong dong 100% voi
trinh ty trén gen, dac biét 5/6 nuleotide nay thudc loai purin nucleotide. Sy c6 mat
clia cac purin ¢ tan cing dau 3' giup moi bam duoc chéc véi soi khudn.

Khéc véi moi 1527R, mdi 27F chi twong dong sau dén bay nucleotide & tan
cung dau 3°véi cac trinh tu ma hoa cho cac enzym ndi trén trong d6 dai dién 1a cac
trinh tu duoc liét ké trong Hinh 3. Trong s6 7 nucleotide nay ciing c6 5 nucleotide 1a
purin. Purin 13 cic nucleotide tao 3 lién két hydro v6i nucleotide trén soi bo sung
lam cho mdi bam chit véi soi khudn hon cac nucleotide pirimidin.

Nhu vy, trén ca hai mdi, sy ¢6 mit cta 5 nucleotide purin & tan cung dau 3’
tuong dong vai trinh ti gen dich da gitip moi bam chéc v6i soi khudn dé khuéch dai
doan gen & nhiét do thép. O nhiét o néng chdy cao hon, sb luong lién két hydro tu
5 nuleotide khong du manh dé hinh thanh lién két v6i sgi khudén nén moi khong bam
dugc v6i soi khudn chat, d& bi tach ra khoi soi khuon nén khong khuéch dai dugc
gen nhu trong trudong hop sir dung chuong trinh déc hi€u ¢ trén. Diéu nay néi 1én
tam quan trong cua viéc thiét ke moi s dung cac nucleotide purin & dau tan cing 3’
s& gitp kha ning bam cta mdi 1én trinh tu dich tét va ting co hoi khuéch dai gen.
Nhu vay, gen cé kich thudc 247 bp duge khuéch dai tir da hé gen vi khuan trong
phan cua bénh nhi khong phai 1a gen 16S rRNA ma la doan gen khac ma hoa cho
vung bam polysaccharide cia enzym.

Pé tim hiéu liéu cap moi 27F va 1527R c6 khuéch dai duoc ddy du gen 16S
tRNA cuia vi khuan Bifidobacterium c6 kich thuédc 1,5 kb khong dé dam bao khi sir
dung chuong trinh dic hiéu, chung t6i khong bo sot chi vi khuan dong vai tro rat
quan trong trong hé ti€u hoa cuia ngudi n6i chung va cua tré em noéi ri€éng nay, gen
16S rRNA cua ching chuan B. longum ATCC15708 ma s6 U10152 da duoc ching
t6i sir dung dé tim kiém ving twong dong véi trinh ty ciia cip moi.

27F  mmmmmee- GAGTTTGATCCTGGCTCAG-———— === == ————————————— oo
U10152 16S rRNA TTTGTGGAGGGTTCGATTCTGGCTCAGGATGAANGCTGGCGGCGTGCTTAACACATGCAA 60

K kkKk kkk KAk AKK KKK

U10152 16S rRNA GTCGAACGGCATCCATCGGGCNTTGCTTGGTGGTGAGAGTGGCGAACGGGNGAGTAATGC 120
U10152 16S rRNA GTGACCNACCTGCCCCATACACCGGAATAGCTCCTGGAAACGGGTGGTAATGCCGNATGT 240

1527R -=-GGCTGATCACCTCCTTTCT—————===== === === === -
U10152 16S rRNA TCCAGTTGATCGCNTNGTCTTCTGGGAAACTTTCGCGGTATGGGATGGGGTCGCGTCCTA 300

Hinh 4. Vi trf twong dong ctia mdi 27F va 1527R trén trinh tw gen 16S rRNA cua B.
longum ATCC15708 ma so U10152 trén ngan hang gen.

Dau * thé hién vi tri c6 cac nucleotide twong dong trong cac trinh tw; Dau - chi
khéng c6 trinh tu tuong dong. Chir ddm la cac nucleotide twong dong giita mdi va gen.

Lai mot 1an nita két qua khong nhu du doan, ching t6i phat hién ra gen 16S
RNA cua vi khuan longum ATCC15708 khong the khuéch dai dugc day da gen véi
kich thude 1,5 kb nhu nhing vi khuén khéac vi m01 1527R khoéng tuong dong v6i ving
trinh tw ndo & phan cudi gen. Thay vao do, cip moi ndy may chang co thé khuéch dai
dugc ving gen chi ¢6 kich thuéce khoang 240 bp (Hinh 4). Tuy nhién, viéc khuéch dai
dugc doan gen nay ciing v6 cing khé khin do mdi 1527R khéng phu hop. Quan sat
trén Hinh 4 c6 thé thiy mdi 27F ciing ¢ su tuong dong cao véi trinh tu gen dich:
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16/19 nucleotide tuong déng, dac biét 1a chin nucleotide tan cung dau 3’ cia mdi
turong dong 100% vai trinh ty trén gen dich. Nguoc lai, trinh ty mdi 1527R ¢6 10/20
nucleotide tuong dong véi trinh ty trén gen 16S rRNA nhung cc nucleotide nam rai
rac trén trinh tuy va nam cach dau 5° cua gen khoang 250 nucleotide (Hinh 4). Dic biét
nucleotide & tan cung dau 3’ ciia mdi khong bét dugc véi gen dich nén chic chan viée
khuéch dai gen 16S rRNA bang cip moi nay tir hé gen cua Bifiodobacterium s& gap
kho khin nhu trong nghién ciru ciia Hayashi va dong tac gia da gip phai [11]. Nhu
vay, néu viéc khuéch dai gen 16S rRNA cua B. longum gap kho khan 1a do doan mdi
1527R, khéng phai do moi 27F. C6 thé ddy 1a 1y do ma trong nghién ctru trudc, thay
vi str dung moi 1527R, sir dung mdi 35F, 529F va 1492R gilip cai thién déng ké kha
nang khuéch dai da dang vi khuén Bifiodobacterium [11].

Gen 16S rRNA cua vi khuan c6 kich thuéc 1,55 kb ¢6 cau tric gobm 9 ving
siéu bién (ky hiéu tir V1 dén V9) xen ké& voi cac ving bao thu (bao tdn). Trong cac
nghién ctru metagenomics danh gia da dang quan thé vi khudn dya trén gen 16S
rRNA, thong thudng cac ving siéu bién V3-V4, V3-V5, V6-V8 hoic ca gen 16S
tRNA s€& duoc giai trinh ty va phan tich. MJi ving gen c6 vu diém va nhuoc diém
riéng va khong c6 ving nao c6 thé bao quat hét ca cong dong vi khuan trong hé sinh
thai. Dién hinh viing V1-V3 gitip phat hién tot cac vi khuan thudc chi Escherichia
and Shigella [21]. Ving V3 dugc danh gia 1a ving t6t nhat cho phan tich da dang vi
khudn biang PCR-DGGE [22], nhung ving gen nay khéng c6 hiéu qua trong danh
gia da dang cac vi khuén thudc chi Clostridium va Staphylococcus. Hai chi vi khuan
nay lai duoc nhan dién t6t bang ving V6-V8 [23]. Vi€c phan tich cac vang gen si€u
bién s& it ¢6 co hoi phan loai dugc vi khuén dén loai nhung c6 kha ning lam ting
tinh da dang cua vi khuan. Nguoc lai, viéc sir dung toan b gen 16S rRNA giup
phan loai vi khuan duoc chinh xac, ting co hoi dinh danh dugc dén loai nhung ciing
bi han ché & cac vi khuan c6 trinh gen khac biét so véi mdi sir dung. Vi vay, tay theo
muc dich nghién ctru va dic diém hé vi khuan ma cc nha nghién ctru c6 thé lya
chon cac vung gen, cac phuong phap danh gia da dang cho phu hop.

Toém lai, nghién ctru ndy dé chi ra rang cip mdi 27F, 1527R khong tuong dong
cao voi gen 16S rRNA cua vi khuan chi Bifidobacterium nén kho duoc ap dung de
danh gia da dang hé vi khudn bang phuong phap giai trinh tu metagenom vi khuan &
cac moi truong co Bifidobacterium chiém wu thé. Cap moi nay ciing kho duoc ap dung
dé phan loai vi khuan trong chi Bifidobacterium. Viéc giam nhiét do gin moi gitp ting

co hoi bam ctia moi 27F nhung dan dén viéc khuéch dai doan gen khong dic hiéu ciia
Bifidobacterium. Phat hién méi trong nghién ctru ndy da mo ra img dung cia cip moi
cho viéc phat hién so b0 su c6 mét cua chi Bifidobacterium trong moi trudng sinh thai,
phan biét voi cac loai vi khuén khac. Tuy nhién, véi sy han ché vé sb lugng mAu, phat
hién méi nay ciing can dugc khang dinh khi thyc hién trén c& mﬁu 16n hon. Ngoai ra,
nghién ctru nay ciing khang dinh cip mdi 27F, 1527R 1a cap moi hiéu qua dé: (1) phan
loai vi khuan khong thudc chi Bifidobacterium; (2) danh gia da dang vi khuan trong hé
sinh thai dya trén quan sat sy phan ly ving gen dugc khuéch dai bang chuong trinh
tough-up trén dién di d6 DGGE hay RFLP dong thoi cdp mdi van co thé sir dung dé so
sanh syr da dang cta hé vi sinh vt trong cdc mau tuong dong nhau théng qua pho bang
DNA (déu vén tay phan ttr) khi sir dung chuong trinh tough-up.
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4. KET LUAN

St dung chuong trinh tough-up PCR v6i nhiét do gin mdi ban dau 50°C da lam
cho méi 27F, 1527R khuéch dai doan gen 247 bp khong phai gen 16S rRNA tir vi
khuan Bifidobacterium. V6i nhiét do gan moi thap, cac moi ¢6 trinh tu purin dau 3’
tuong dong v6i soi khudn 5-6 nucleotide c6 kha nang bam tot vai soi khudn. Nhiét do
gan mdi cao lam cho viéc khuéch dai gen dic hiéu.

Loi cim on: Céng trinh dwoc hé tro kinh phi tiv dé tai nghién ciu md sé
DTDLCN.63/22 (Bo Khoa hoc va Cong nghé) va trang thiét bi ciia Phong Thi nghiém
trong diém Cong nghé gen tai Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc va
Cong nghé Viét Nam (VAST).
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SUMMARY
EFFECT OF ANNEALING TEMPERATURE ON NON-SPECIFIC

AMPLIFICATION OF PRIMERS 27F, 1527R FROM METAGENOMIC DNA OF
BACTERIA IN CHILDREN FECES

Primers 27F and 1527R are universal primers capable of amplifying nearly
complete 16S rRNA gene of various bacteria in an environment for diversity analysis.
In this study, the primers were used for amplification of multigene 16S rRNA of
bacteria extracted from stool samples of a healthy child and a dirrheal child with
unknown-pathogenic agent by three PCR programs: specific, tough-up and tough-
down. The tough-up amplified DNA fragments of about 250 bp with high content
from metagenomic DNA samples extracted by two methods from stool sample of
diarrheal child. Sequences of the DNA fragments were 100% identical with each
other, both contained 247 nucleotides. The DNA was the highest similarity (99.13%)
with 22 genes encoding carbohydrate binding proteins (CBP) from B. longum. The
investigating the binding sites of the two primers on the homologous genes showed
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that primers 27F, 1527R has a sequence of six nucleotides at the 3' terminal similarity
to a sequence in the CBP gene, especially the 5/6 nucleotides at 3’ terminal of both
primers were purines. Primer 27F was able to bind well but primer 1257R may not
bind well to the 16S rRNA gene of B. longum. Thus, the low primer anealling
temperature can help the primers binding well to the sequences which contains 6
nucleotides identical to the sequence at the 3' terminal of the primers.

Keywords: 16S rRNA, PCR, non-specific amplification, primer 27F, primer
1257R, khuéch dai khéng ddc hiéu, méi 27F, moi 1257R.
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