Research Paper MRS

WY ¥R Acta Microbiologica Sinica
51(6) :819 —827; 4 June 2011
ISSN 0001 -6209; CN 11 -1995/0Q

http ;://journals. im. ac. cn/actamicrocn

¥ i Bz 18 A & Feacalibacterium prausnitzii i) = %+ PCR 5| ¥ §
FrR b i

~ N 1 e 1 N 3 1,2 ~ 2 2 %
R UL T AN PT LpY
U LRSS KA A R R B AR R W A R RIS R R G E Y BRI, I 200240

WE.[HM) 3 $FEET 16S rRNA FH TR A8 h BB Feacalibacterium prausnitzii (/) 5] 9]
(FPR-1/FPR-2 \FPR-2F/Fprau645R #l Fprau223F/Fpraud20R) B4 50t , [ 7% ] A Clustal X X454
5 F. prausnitzii 71 HAth 2l 7 19 16S rRNA £ K ¥ %] . 7£ Ribosomal Database Project( RDP) % i % v i A
Probe Match T H WAL WIILEL ) Faecalibacterium spp. 7 58 H o F A SR 2H 2 57 69 b )N ZE 8 7E
REAY 16S rRNA JE X 4 K SCPE Y 7255 A Se BE P 41, ] Simulated PCR ( SPCR) i 45 % 51 4997 46; I 21 /1 F.
prausnitzii A1 AW 20 & 1) S RER 3 %51 3 R HANR s BEHEAT PCR 9748 0 I 3 X5 51970 B X 14 > f B
N B ZEAERE 5 BEAT SEIE 2 B PCR, [ 455 ] 514 Fpraub4SR 1 33 f i — 3L 5 AE F. prausnitzii J751) 4%
FCRE s T H B 519, E7E RDP WL B Faecalibacterium spp. Fr 51 %5 VT IE (49 40 3 )5 10 8060 @ 23 1
(97.6% ) .3 & T HABGI Y. SPCR 0,3 X5 WA MBI ) F. prausniczii sgREEIY R 1171 247 AE 46 I 3
BAE Faecalibacterium spp. 3 [& A, FPR2F/Fprau645R £ % J& Subdoligranulum spp. , i FPR-1/FPR-2
Fprau223F/Fpraud20R &7 Oscillibacter spp. .Ruminococcus spp. Fll unclassified Ruminococcaceae %5, E.5Z PCR
5 SPCR 45 5wy &, SZHf 2 & PCR 1, FPR-1/FPR-2 F1 Fprau223F/Fpraud20R I %) (1) 40 15 %0 & & F
FPR-2F/Fprau645R, [ 451813 X5 He 2] F. prausnitzii #1 Subdoligranulum spp. ,FPR-2F/Fprau645R Y
Yr 3 MG F FPR-1/FPR-2 F1 Fprau223F/Fpraud20R ,

K17 : Feacalibacterium prausnitzii, 514¥), ¥ 5 1E, 8 @B

FESES: Q933 XEkFRIRAD A X E %S :0001-6209 (2011) 06-0819-09

NI T 3 o 8 HAT S 104 | L T Al 6] (1
iR 73 RPN N TR R I A= N 2

Feacalibacterium prausnitzii J&= A\ 7 8 % 41 i &%

LI A B — o5 AR R 7% LA L IR TR A

S 4 A R R 0 B R 0
G BN E R AR R 0 B L
A AR B A R
BEVRE R PR A 0 e A

EEWHE FKARPA R TE A H (30730005)

BEF A0 R TR DR AR Y A % R B P
SRR, KT, F. prausnitzii 55 9) 4 %) 53 18
Fusobacterium J& ,{HWF 5T & P H: 16S rRNA Z K ¥ 4]
Y5 Fusobacterium J& FAl 40 T 7Y 7] P51 AR AR (Fr 51 AH
PLEE/NTF T7% ) , 9T LA Duncan %8 AAE 2002 4E @7 T

CHAEVEE . Tel: +86-21-34204878; E-mail: shenjian1981@ googlemail. com
EZ B 53 (1985 =), &, PO A B LR 5828, N AR W 40 F AR S % P58 . E-mail : fengjie. sjlu@ gmail. com

5 B #:2011-01-21; f& [ B #:2011-03-06



820

Jie Feng et al. /Acta Microbiologica Sinica(2011)51(6)
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L1L3 519 0T 3 X549 (FPR-1/FPR-2
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Ribosomal Database Project ( RDP) 45 & vp ) )7 5] i3k
A7 Hext (blast) , -4k Hodre i 28 s By S ARMIME



s S5 . K i 8 B Feacalibacterium prausnitzii () =%F PCR 59 (085 5 vk OB /3B W12 4R (2011)51(6) 821

#®1 =3t F. prausnizii 5 R 5|91 2

Table 1  The information of the three F. prausnitzii-specific primer pairs
Primer pairs( Forward/Reverse) Sequences (5'— 3") Product size/bp References
FPR-1/FPR-2 AGATGGCCTCGCGTCCGA/CCGAAGACCTTCTTCCTCC 199 [10] [16]
FPR-2F/Fprau645R GGAGGAAGAAGGTCTTCGG/AATTCCGCCTACCTCTGCACT 248 [19]
Fprau223F/Fprau420R GATGGCCTCGCGTCCGATTAG/CCGAAGACCTTCTTCCTCC 198 [20]

1.3 RDP #j Probe Match 41

{#i F§ RDP( Releasel0) (1) Probe Match T.H. % 6
5153 515 RDP 4 2 v ) 16S vRNA K& Kl 47
He X, 45 2B 5| 4 RE A5 DT B A9 41 B )3 50 B B E A
Feacalibacterium spp. FF 54 H
1.4 SPCR 4 #7

FIH SPCR R RIA IR AL #5710 7 A i
N2 B E 16S rRNA JEPR 2K 5 51 (19 52
R SCIE (427 7255 25 )% %1, Genbank H1 (1) )5 31 5
EF398274-EF405528 1 EF395822-EF395843) " f¥
M Bk g1 W AE N 2SR bR B Y
F. prauwsnitzii v B A A 4 B 50 B 0 ECH o 8 B XT
S1W ) 7 5 FN 5 B F 51 5 A SPCR 4 SPCR ™= 44
1 Z2 B ( product amplification coefficient) 1% B >4 0. 90
(I SCHRHERE S e 2 80 o 0. 80, $2 & itk Z 801
VA 2 TR 0L 52 25 EL 52 PCR Ay ™38 ) ,SPCR
P AR P 2 R0 2 RS 1 R X g | ) AT A DR TS fY
TERE
1.5 PCR ¥ i

25 wLi9 PCR B {A & 49 & :15.9 uL ddH,0,
2.5 wL 10 x Buffer (Mg** free) .2 wL MgCl, ¥ W
(25 mM), 2.5 uL
(2.5 mmol/L) | b5 ¥ i W (12.5 pmol/pL) £
0.5 wL.0.5 U Taq DNA A&l .1 ngffii DNA A%,

3XFGI M) PCR 3 78 2 R SCHR 0 72 )7 o
X FPR-1/FPR-2 Jy 5| ¥y i) PCR ¥ 3 2 )5 /""" .
94°C 15 5;94°C 30 s,50°C 30 s,74°C 35 5,35 M1f
R (A P AR KR R 1R LG TR AR P IS K ) 372°C 2 ming
45°C 2 s, A FPR-2F/Fprau645R H5|¥)f) PCR ¥ 1
BRFH".95C 3 min; 95°C 30 s,60°C 30 s,72°C
30 s, 35 & #; 72°C 5 min, L) Fprau223F/
Fpraud20R 7 5| ¥ ) PCR ¥ 3% & )§ N> 95C
3 min;95°C 1 min,58°C 1 min,72°C 45 s,35 1§
¥ ;72°C 5 min,

ffif 1.2% (wt/vol) HWIFIIEMEEEE (& A
0.5 mg/mlf iRk 2 5 ) LUK Kl PCR 7= 91 i Fr Bt

deoxynucleoside  triphosphates

KA,
1.6 Z£{F 2 DNA 12

fii I & InviMag®  Stool DNA Kit $#2H 14 /it
FRERYZEME Y S DNA e B & Ut 15 A THR A o
1.7 AZEE PCR ¥ 38

F] ] BioEasy SYBR Green I Real Time PCR Kit
JEAT 5L B SE B PCR, 25 pL /9 2 B AR & a1 T
6.35 wL ddH,0.12.5 L 2 x Sybmix (& i &) |
FFUWEI % (12.5 pmol/pL) 41 nL,0.75 U Taq
DNA R4 i .40 ng FEfH & DNA £ifz, LA FPR-1/
FPR-2 S| ¥ 1) 55 i a2 it PCR 97 34 7 7 78 U Sk
ff) PCR FEJF T AL Al b fHE 224 1 ol (28 AR
(19 P ] B 5 R I I 1) :94°C 3 min;94°C 30 5,50°C
30 s, 74C 35 s, 86°C i M7 10 s, 40 /1§ ¥ ; 72C
2 min;45°C 2 s; I A h 26 & 60 - 95°C , 4 0.5C
10 s,k FPR-2F/Fprau645R 2 5| ¥ (19 52 B 2
PCR §"# # F #'"" . 95C 3 min; 95C 30 s, 60°C
30 s,72°C 30 s, 83%C 24 10 s, 40 4 1F ¥ ; 72C
5 min; &5 A% it 2600 7€ 60 - 95°C , 4% 0. 5C AR 10 s,
LI Fprau223F/Fpraud20R H 5| ¥ oY) SLHf & i PCR §°
390 A DR SRR 7 0 G S B R T E e ]
95%C 3 min;95°C 30 s,58°C 30 5,72°C 30 s,86°C i3
H210 5,40 SPEER;72°C S min; 45 i i 26 P & 60 -
95C 4 0. 5C M 10 s, BEDAE R HEE W E 2 WK
FH g9 5 FE0E FL A 2H DNA i I 1) 19 16S rRNA K&
PR 35 DA (copies/ng DNA) SR 41T 9 40

AVRBH S T N ERE C. leptum ZEHE
165 rRNA H: [ 50 B 3C Y, W 3k B 5 B
Clept20 ( Hi g L 40 & & F. prausnitzii 1.2-6 , ¥ 5 4
LB 99.2% ), 4& B BT kL, H] DNA ¥ Ji£ L DyNA
quant'™ 200 ( Hoefer, San Francisco, USA) il & ¥
JE o SR JE B ZE K B B R, B RS Y Mk B A
1 x10°%]1 x10° copies/ WL, M [A] ¥ B 1Y o 6L Fi
B P 2 W LAY AR O 92 E i PCROAY B AL, 8B
e

FHEEXE t K256 (Paired t test) L4 3 X551 ¥y 7E 4
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[ A S AR I B AR B2 H . P<0.05 fE A Gt
W R bR M. Gt o B B SPSS 13.0

%Eio
2 HEX

2.1 S| 55 F. prausnitzii 1 5 {th 28 75 19 16S
rRNA E [ #y bt 3¢

6 NG WY 5 S F. prausnitzii F1H: At 280 F& (1)
16S rRNA LA Xt 45 R a1k 2 s, i1 T FPR-2(3-
5') Fpraud20R (3~ 5°) Fl FPR-2F (5 3°) {1 H 7% 51 52
SRR, T L Fpraud20R (3~ 5°) Fl FPR-2F (5- 3°) (1t
Xof 25 B UL 32 2 FPR-2(3- 5) 53X —7%1]

BAGIYSHKA T F. prausnitzii {3 1 F 51 52
SEA VLR .

Fprau645R .FPR-2 . FPR-2F Hil Fprau420R 5 S.
variabile J7 %\ AN UG FC B 58 4 %0 H i 15 FPR-1 £
Fprau223F 5 S. variabile A VT Bt 58 B 40 H K F 5
i 2, Fprau645R 5 REAE F. prausnitzii W, 4F S.
variabile [ 40 # AN VE LI FL 50 B R Tk T 45 3
51 5 BEAE F. prausnitzii WAFE S. variabile 140 #
FR A VG FC B AL 5 H — R T 8045 T 2,

TEG I 3% f g — D87 5 |, Fprau645SR
5 F. prausnitzii #1 S. variabile VST ,{H 5 K £ 5 H
fh 40 B ANV EE s M4 5 515 F. prausnitzii | S.
variabile F A 20 B FEASHL VL

%2 F. prausnitzii ¥ B %515 F. prausnitzii T L 40E 19 16S rRNA EE R 55tk °

Table 2 The alignment of sequences of the F. prausnitzii-specific primers and the 16S rRNA gene of bacteria

Species

Strains & Clones

FPR-1 (5 — 3%)

FPR2 (3’ — 5)°

Fprau645R (3° — 5°)

Fprau223F (5 — 3%)

F prausnitzii

S. variabile

Non-F.prau & Non-S. var}

‘Target sequence*

F. prausnitzii A2-165

F. prausnitzii ATCC 27768

Clone Clept99: AJ413954

Clone Clept20; AJ413954

Clone Cleptl: AJ413954

S. variabile DSM 15176

Clone Clept18: AJ518869

Clone Clept6: L76596

Clone Clept93: Z49863

Clone Clept35: L34618

Ruminococcus flavefaciens ATCC 19208

Papillibacter cinnamivorans DSM12816

Oscillibacter valericigenes Sjm18-20

Ruminococcus albus ATCC 27211

Sporobacter termitidis SYR Z49863

Lactobacillus sanfranciscensis ATCC 27651

Bifidobacterium longum bv. Infantis Y1

AGATGGCCTCGCGTCCGA

eeessccesccsssccss
e
essssccssccsscerese
eeessscesssersccne
cecesscccsscecsnee
GeossssAessssnescAe
GeossoAssssosseshe
evccesGoossssseToe
eeecesssccscscccTos
essesAGeosrseneTes
ceesseGooscsaseTen
ceeesAGeossesacToe
eeeesscccsccescTen
eeseeAGeecceceeToe
GeeseAGesseosseTen
qnulo-A-C-u-oGoGTo

GeoooeGGoeooosoeeTe

GGAGGAAGAAGGTCTTCGG

eeccsssecsssscsssce

esscccescccesccccce

eeeccssssccecsssree

eeescccscscocccccce

eescescccscecTocone

s000cccscccccToccce

eAGeesessccecTocvooe

eAsscessceseCocccee

CATTeseeeceeCooccnse

eececsesesesecTovnese

eAesecccsccceCooccne

eAesssscsessCTosoee

eAGeeosssceosTooAoe

eAesececececCoccnsce

¢AGTeeeeeceeGToevee

eCGeoeGeooeoCononee

AGTGCAGAGGTAGGCGGAATT

ee0scccccccscsscscree

®scccccsessssscccccns

esssscccssccnssscsccne

seseccccccccssccccvee

veccccscessssscccscsee

®eveccccccccesTocvone

®ececcccccccccTocccce

GAAeTeeeooCooccscccce

eTCeGeeeeeCoAsosccnne

GAeeGesoeoCevecssesnne

GAAeTeeseessAccccccce

oTCeGooosveeATooveooe

GAAeTeeeooocAcccsccne

GAAeTeeesoocAocsccoce

oTCeGoeoeeoCoecoccsccee

GCAeAsAeeeATAeToocs0ee

GCG eT e ¢G ¢ ¢AGACT o0 evee

GATGGCCTCGCGTCCGATTAG

eeccccccscsssssscccce

esccccsscsssccsccccce

eecccssscssscccccscse

R Y Y Y Y TR

eeeeeGecsscescscAovcce

eeceeGesecccscccAoccnse

eveesGeoesssseToonnne

e0scccsccsccccTevccoe

s00eAGecesecccTocovne

eeeeeGosscccecTovvnne

eeeeAGoeecccecsTovvcne

®ecsccscsccscccTocccse

o00eAGeececeseToovroe

0000AGescccceeTocccce

eeeesAeCosseGoGTooone

eeeeeGGosssseeeTesCon

| The 16S rRNA gene sequences of clones come from a C. leptum group-specific clone library constructed in our laboratory from the fecal sample of a healthy Chinese person,

and their phylogeny was determined based on the sequences
matches the corresponding base in the 16S rRNA gene of bacteria.

[21

; the Genbank accession numbers of the clone sequences are provided.

«, one base of the primer which
# , Target sequence means the positive strand sequence of 16S rRNA gene targeted by the primers. #, Non-

F. prau & Non-S. var represents the clones and bacteria that do not belong to F. prausnitzii or S. wvariabile. *, Here only showed the alignment result of FPR-2, because the
target sequences of FPR-2(3'-5") | Fprau420R(3'- 5’) and FPR-2F(5'- 3") are the same.
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2.2 5|44 RDP Probe Match % #f7

I Probe Match 73 Z5 R W I 1, FAT
BT 6 A5l W 1 RDP % i JE b IL A
Faecalibacterium spp. J¥ 5 %8 H , & # FPR-2, FPR-
2F, Fpraud20R i £ ( 8966 ), FPR-1 ( 8634 ) i
Fprau223F (8607 ) J& 1 , Fprau645R £ {I% (8074) . [l
B LB T AN FE S ¥IVC LAY Faecalibacterium spp. 51
B H &5 ELVCEC 09 40 5 7 5 B T 43 B, Fprau645 R
AR mE, A 97.6%; H Wk FPR-1, K
95.4% , FPR-2, FPR2F #1 Fprau420R N 92.9% ;
Fprau223F [ 43 %, 7 92.8% .
2.3 5|##y SPCR 5347

AVRLE FENL T 7 A R v N B0 205 R Y
165 rRNA JE[H i1 42 < SO, 4 7 7255 A
JFPAIM R G K G iR W, 1177 A fe )y 51 5 F.
prausnitzii ] 16S rRNA FEF 4K ¥ 5] 69 A U K F
97% , VAT F. prausnitzii, F 1 3CPE /17 51 Al
Simulated PCR(SPCR) F2 /7, F AT U 1 4 % 5 | 4y )
LUK I 2 (9 NZEME rh F. prawsnitzii FUHAD AR 1 1) 52
PEE (% 3) .

(8074/8273)
98.0 97.6
97.0 F
(8634/9046)
96.0F 954
95.0 |
N
S 9401 I966/9652) (8966/9652) M 8607/92761 00 7652
S 92.9 929 29
5 930 : '
92.0
91.0
90.0
N 2 < & 3 &
Y WV \e) %) Q
& & &S
< <« &
Primer name
B 1 41547 RDP %7 & h LA &Y Faecalibacterium

FHHSELRENAREFIIHMNE ST
Fig. 1 The percentage of the number of Faecalibacterium spp.
sequences matched by individual primers accounting for that of matched
bacteria sequences in the RDP database. In the bracket on the top of
each column, the numerator and the denominator represents the

number of matched Faecalibacterium sequences and bacteria

sequences, respectively, in the RDP database.

#3 SPCRMMENIMAEANLEEHE 16S rRNA EEZEXEFRNINARTHERLHE

Table 3

The taxonomy and number of the clones detected by individual F. prausniizii-specific primer pairs

in the human fecal 16S rRNA gene clone library according to the prediction by SPCR

Percent of detected specific bacteria taxon accounting to all detected clones by each primer pair( The Number

Taxonomy of the clones detected by

the primer pairs in SPCR”

of detected clones belonging to specific bacteria taxon)

FPR-1/FPR-2

FPR-2F/Fprau645R Fprau223F/Fprau420R

61.8% (1171)
62.0% (1175)
10.0% (189)

F. prausnitzii
Faecalibacterium spp.

Subdoligranulum spp.

Anaerotruncus spp. 0.5% (9)
Bacillus spp. 0.05% (1)
Butyricicoccus spp. 0.05% (1)
Eubacterium spp. 2. 1% (40)
Oscillibacter spp. 9.0% (172)
Paenibacillus spp. 1.2% (23)
Ruminococcus spp. 6.5% (123)
unclassified Ruminococcaceae 4.9% (92)
unclassified Clostridiales 3.6% (69)
Fusobacterium spp. N/A
unclassified Lachnospiraceae N/A
Akkermansia spp. N/A
Acetivibrio spp. N/A

No. of all detected clones 1894

82.5% (1171)
82.7% (1174)
13.5% (192)

61.4% (1172)
61.6% (1176)
10. 1% (192)

N/A 0.5% (9)
N/A 0.05% (1)
N/A 0.05% (1)
0.07% (1) 2.1% (40)
0.2% (3) 9.0% (172)
N/A 1.2% (24)
N/A 6.5% (123)
0.2% (3) 4.9% (93)
0.1% (2) 3.6% (69)
0.3% (4) N/A

2.9% (41) N/A

N/A 0.4% (8)
N/A 0.05% (1)
1420 1909

# ,SPCR products amplification coefficient was set at 0.90. “N/A” means no clone sequence belonging to the corresponding taxon was detected by the

primer pair according to the SPCR prediction.

FPR-1/FPR-2 .[FPR-2F/Fprau645R HI Fprau223F/
Fpraud20R 43 Gk 3] 1171 1171 F1 1172 4~ )@ F F.

prausnitzii 1) 5ERE BCH AR F U HX 3 X5 ke
B0 v B BB B Sk 1894 1420 Fi1 1909 ; filF L) FPR-
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2F/FpraubdSR 76 N & 8 G RBE b £ W 2 /) F
prausnitzii 50 REE 5 A I B 1 B RSB RY E 43 b
E, N 82.5% , & T FPR-1/FPR-2 (61.8% ) #l
Fprau223F/Fpraud20R (61.4% ),

FPR-1/FPR-2 FPR-2F/Fprau645R P
Fprau223F/Fpraud20R 43 ) & 9 & 10.7.12 4~ 3k
Faecalibacterium ZSHf o 108 5 Kz I 0% s B S 50
HA KT 1% W3k Faecalibacterium 58, F A1 %
#, FPR-1/FPR-2 #1 Fprau223F/Fpraud20R 1) 45 5
AL, eI B B AE Faecalibacterium (1) 7 [ 32 %
A : Subdoligranulum spp. (10% ) | Oscillibacter spp.
(7% ). unclassified
Ruminococcaceae ( 5% ) . unclassified Clostridiales
(4% ) . Eubactertum spp. (2% ) #l1 Paenibacillus spp.
(1% ) ;1M FPR-2F/Fprau645R H A Subdoligranulum
spp. (14% ) F1 unclassified Lachnospiraceae(3% ),
2.4 E 3 PCR IGiF

ARG AN N E T LR R —
C. leptum ZEFE MY 16S rRNA H: [R 75 [ SC JFE, F.
prausnitzii fE=3X B 2B 5 z s FATT N
XASCEERIEPE T K H F. prausnitzii \S. variabile F1
At 20 TR 4 AR 3R R, I DA 28 TR R AR, 4 5
3 %51 iEdT PCR 744 (181 2)

K H F. prausnitzii (J7RL % 5 24,25,26,34 Hl
87) FI' S. wariabile #YFEFE (BURL S 4 F1 18) /Y 3 X
SR B =Y 2 S A . T Fprau223F/Fpraud20R
i~ ¥ Oscillibacter spp. (it K. 4 5 28 F1 48 ),
unclassified Ruminococcaceae ( J5i ¥ 4% 5 58 1 93, H
rhURL S5 58 1Y B 5 8 1Y B I 4B JE Ruminococcus
sp. EU815223 47 93.0% ALY ; Bk 4 5 93 )7
5| 5 it 48 J& Lachnospiraceae bacterium AF550610 5
91. 6% WAL ) F1 Butyricicoccus sp. ( J5 L 4w 5 35)
MR B B B ok, FPR-1/FPR2 45 R 5
Fprau223F/Fpraud20R 2% I, H & & F ¥
Butyricicoccus sp. (B 4w 5 35) BN B P 1 H
k., FPR-2F/Fprau645R R B; Oscillibacter sp. (JEHL 25
5 48) YRR B g ok
2.5 SBtEE PCR

DL 14 At RN 200 A i 9 FE TR 4 DNA D A
B, 435 3 %51 kAT SE A E B PCR, I HL# 3 X
5| A 0 3] 1) 4 T AR

Be T ¢ 46 55 7, FPR-1/FPR-2 A6 I 2] (1) 244 14
& & T FPR-2F/Fprau645R (P = 0.056 );
Fprau223F/Fprau420R {9 ) 4k B i 2 = T FPR-
2F/Fprau645R(P =0.010) ,

(9% ). Ruminococcus spp.

Fp S NonFS
Mr 24 25 26 34 87 4 18 28 3548 58 93 NC

FPR-1/FPR-2

FPR-2F/Fprau645R

Fprau223F/Fprau420R

2 =514 AEEE 16S rRNA EFEEE H BE PCR
33 B 7 0 B 3R B R R B R DK B

Fig. 2 The agarose gel electrophoresis of the amplicons amplified with the
three primer pairs and the cloned 16S rRNA gene of different bacteria.

The number above each lane is the ID number of the clone from the C.

leptum subgroup-specific clone library from a healthy Chinese person '),

The clone 24, 25, 26, 34 and 87 are from F. prausnitzii; the clone 4 and
18 are from S. wvariabile; the clone 28 and 48 are from Oscillibacter spp. ;
the clone 35 is from Buiyricicoccus sp. ; the clone 58 and 93 are from
unclassified Ruminococcaceae. Mr, DNA marker; NC, negative control;
F. p, F. prausnitzii; S. v, S. wariabile; NonFS, neither F. prausnitzii

nor S. wvariabile.

FPR-1/FPR-2 £ 45 44 5 J& &L DNA rp 4G ] 3
) 16S rRNA J& K 1y # Ul % °F ¥ & FPR-2F/
Fprau645R [ 2.0 f% (75 B 1.1 - 4.6 f5);
Fprau223F/Fprau420R TE B4 7o 284 5 DNA A oG i
F Y 16S rRNA JE K 19 #5 U 8 F 1 2 FPR-2F/
Fprau645R i 3. 2 f5 (Y& 1.2 -10. 8 1%)

3 it

JHsEmt g PCR R i F. prausnitzii 5 A
A Bkt B R 1Y OC 28 I, B 6 S 1 4 1 51 0 2 B
P e i PR AIE . AT AR AH OC SCHR b & B, FPR-1/
FPR-2 .FPR-2F/Fprau645R #1 Fprau223F/Fpraud20R
X3 X5 2T ANBIE F. prausnitzii 1) & &
GO fEH R A B AT X 3 XS 4
HUESET R Co

TEAWE I, FATEEH] T 7 51 Hexd \RDP 4 4
JEf) Probe Match \SPCR i il 1 & 52 PCR 56 3iF i) J7
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XL T 3 X5 R S, 2 R O7 B B9 45 R n] LA
AHEADNFE AL EDE , Sy HAB 5 W 00 S M VP A 42 43t
TS E WA R T 5519 7 51
PEAT H XA 5 4 S bk i 0 2 |
T X A WA R AR (&2 THIL),
FEARE A B J FR S A o v 20 TR A B ) Z R PR A
etk . RDPEUE R A& T REM SR Z A
[ 40 14 /4 16S rRNA e X (19 )7 50 {5 5., il RDP (1)
Probe Match - H " ] LY b s #5 7 51 4 VT 12 (9 ¥ 51
BH, W A YAl 51 0 R = Pk {2 Probe
Match H 25 & K F UL B F 50 80 H , A Be PEAG 5
Wkt TR Rl DT AR A0, 17 . Probe Match J2& X H4~
SIYHEAT 53 B, ASBE X BN i 51 HE AT B AR 4 AT
SPCR )7 VP Al B S BER AN LT 5 W 1E 25
A7 S VT I BE , 45 3 AH B 0 DAk MR, PP Al (B 8 e, 10
BH DT B¢ 5 8 4, AT 2 4k PCR A9 T 45 5, SPCR
MIOL AL T, & B VAl B X051 ) (T AN 2 A 5
V) 8RR SR, T ECE AR A B ABR JF A
s P, e AT TN R R 16S rRNA
B[N A K SO Y 7255 A s B Y A S T A 4
F. prausnitzii ¥ 5% 5 ¥ W) 45 S 1E , b RDP B9 Probe
Match 43 H7 B hn#23 H. 52 PCR @95 Lo [R B, F AT
LA F. prausnitziic A1 A 240 & ) 16S TRNA %t K 78
R SR B AR, 43 0 T 3 %5 Wik 4T PCR 973, 55 Uk 2k
WG B 2F 0 o B 4

SPCR 4 L 45 S fb 7, 76 v [N 28 08 7 B 168
rRNA JEA 4 SCE 1 7255 A 3a B 7 91 v, 3 X 51
YR R 1171 £ Ak E F. prausnitzi
M FERE ; H 52 PCR o, 3 X5l &8 vl LAtk B F.
prausnitzii ANJA) R B9 16S tRNA JE K B Bty 4%
K URIHAX 3 X5 51 W B XA [R] F. prawsnitzii T8 FR 1
e I A B S ) i ek o

H5] ¥ %t FPR2F/Fprau645R 1y % & % {t T
FPR-1/FPR-2 Fl1 Fprau223F/Fpraud20R, X ;& A K
5% Fprau645R 1Y% 5 M & T FPR-1 FPR-2 FPR-
2F .Fprau223F Fl Fpraud20R, B %, 51 ¥ 3 vk
J — B R 5 AR 2 7 VG 2 TR T R S Y A
SR % 2 — " Fprau645R (19 373 L5 — A~ B
5 F. prausnitzii fi1 S. variabile ft) 16S TRNA ZE& [A
F18) XoF b7 i s DG E , 71T 5 R 22 0CH: & 40 AR AN DR 5 A
i Z &, FPR-1, FPR-2, FPR-2F, Fprau223F #i
Fpraud20R 1Y 33 fi Jg — N FE 5 3F F. prausnitzii
T RERAAVE L . 5% =, J RDP Probe Match [#5%
ANFE 5| Y1 RDP ¢35 /&2 W VT Bt (1 Faecalibacterium
spp. J7 AL B o FC VT TS 240 R 8 B E AT L,
K Fprau6d45R 19 4 L fe s, 0 97. 6% 5 Hok ok

FPR-1, & 95. 4% ; FPR-2, FPR-2F | Fprau420R Al
Fprau223F 24 92.9% /245, %5 = ,SPCR il Fl 3L 52
PCR 9 45 S B 75, 75 £ U 2 4 JE Faecalibacterium
spp. WL [%& ", FPR-2F/Fprau645R F % Z
Subdoligranulum spp. Fl unclassified Lachnospiraceae
ifj FPR-1/FPR-2 Hl Fprau223F/Fpraud20R it A
Oscillibacter spp. . Ruminococcus spp. . unclassified
Ruminococcaceae , Eubacterium spp. Fl Paenibacillus
spp. 55 o (HAFERE B — s, X 3 X5 Y8 T DL
S. wvariabile 1] 16S rRNA JL K F Br§~ 3 14 5k, S.
variabile TE R Gt Ab 325 5 F. prausnitzii 4F
W WO R S, variabile Xt F.
prausnitzii 5 B AHTRG T, 450, 58 B0 3 Xt 814
XF 14 ASFEAEFE i JE 1T 520 2 3 PCR, K 3L FPR-2F/
Fprau645R A& 2] 114 40 76 £ & I T FPR-1/FPR-2 Al
Fprau223F/Fpraud20R , 3% 5 SPCR i ] 45 ( FPR-
2F/Fprau645R £ I 3| (14 5¢ f& & % H AR T FPR-1/
FPR-2 Fil Fprau223F/Fpraud20R ) — &, 1M H , SPCR
A5 R B 3 XS EE XA E] F. prausnivzii B Ak (1)
A 0 VA2 A B S 1 AR G BT DA SE B AE B PCR A 45
W15 8] FPR-2F/Fprau645R 4 S P88 47

g LRk, 3 XORTEF SCHkAY F. prawsnitzii ¢
S5 ¥ ( FPR-1/FPR-2, FPR-2F/Fprau645R #i
Fprau223F/Fprau420R) #, FPR-2F/Fprau645R ) §
S F FPR-1/FPR-2 il Fprau223F/Fprau420R
{53 Xt 5 # T LAKS S, variabile ) 16S rRNA JE [H
By R ok A b B 2B A X 3 X5
() PCR F2J¥ ol B it 4 R tE iR i PCR 519,
AR Il AR R S TG AT T R R 5 R
FR 235 R B RS A

%% Xk
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Specificity comparison of three Feacalibacterium
prausnitzii-specific PCR primer pairs

. 1 .. 1 .. 1,2 2 . 2
Jie Feng , Weiying Hua , Liping Zhao *~, Yufeng Zhao", Jian Shen™”
Key Laboratory of Microbial Metabolism, Ministry of Education, 'College of Life Science and Biotechnology, *College of
Systems Biomedicine, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: [ Objective | To compare the specificity of three 16S rRNA gene-based PCR primer pairs ( FPR-1/FPR-2,
FPR-2F/Fprau645R and Fprau223F/Fpraud20R ) , which are used to specifically detect and quantify the important human
gut bacterium Feacalibacterium prausnitzii. [ Methods ] Clustal X was used to align the sequences of individual primer and
the 16S rRNA gene of F. prausniizii and other bacteria. The number of Faecalibacterium spp. sequences in Ribosomal
Database Project (RDP) matched by each primer was obtained by the Probe Match tool. With the full-length 16S rRNA
gene clone library constructed by our laboratory which contained 7255 clones from the gut microbiota of 7 Chinese people,
the Simulated PCR ( SPCR) program was applied to predict the clone number of F. prausniizii and other gut bacteria
matched by every primer pair; PCR amplification was performed with three primer pairs and representative clones to verify
the SPCR prediction. Real-time quantitative PCR was performed with three primer pairs, respectively, for fecal samples
from 14 healthy individuals. [ Results] The first base at the 3’ end of Fprau645R showed the highest mismatch level for
non-F. prausnitzii bacteria. The percentage of the number of Faecalibacterium spp. sequences matched by Fprau645R
accounting for that of matched bacteria sequences in the RDP database was 97. 6% , which was significantly higher than
that of other primers. As SPCR predicted, all three primer pairs can detect about 1171 clones from F. prausnitzii; the
clones of non-Faecalibacterium spp. detected by FPR-2F/Fprau645R mainly were Subdoligranulum spp. , but the non-
Faecalibacterium spp. clones detected by FPR-1/FPR-2 and Fprau223F/Fprau420R were mainly Subdoligranulum spp. ,
Oscillibacter spp. , Ruminococcus spp. and unclassified Ruminococcaceae etc. The real PCR showed the same results with
SPCR. The real-time quantitative PCR showed FPR-1/FPR-2 and Fprau223F/Fprau420R detected more bacteria than
FPR-2F/Fprau645R. [ Conclusion ] The three primer pairs can detect F. prausnitzii and Subdoligranulum spp. ,
however, the specificity of FPR-2F/Fprau645R is better than FPR-1/FPR-2 and Fprau223F/Fprau420R.

Keywords: Feacalibacterium prausnitzii, primer, specificity, gut microbiota
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