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PCR 7= 21k X 7 & MinElute Gel Extraction Kit i
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Table 1. Characteristics of the subjects

final cohort age

male: femal

hight weight BMI?

group H* (n =19) Median (Min to Max) 54.0 (41 to 62) 11:08
group A" (n =12) Median (Min to Max) 55.5 (48 10 65)  9:03

1.65 (1.54 t0 1.75) 65 (45 t0 93) 24.2 (19.0 to 31.8)
1.67 (1.58 10 1.80)  69.5 (49 1085) 23.9 (19.1 10 28.4)

group C°(n=19) Median (Min to Max) 58.0 (43t076) 9:10 1.62 (1.47 t0 1.76) 67 (49 to 85) 24.3 (19.5 t0 34.9)
*: H represents healthy people;”: A represents colorectal adenomas patients;“: C represents colorectal cancer patients;®: BMI represents Body Mass
Index.

1.3 BEBEMAE TERFELE DNA #I1RE
FREL 200 mg £ K H QTAamp DNA Stool Mini kit
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FRVE B 16S rRNA JE[R iR 45 = ¢ PCR ¥ 1% . PCR
B AR FR 20 pL: TaKaRa Premix Taq 10 pL, IF
Wl & 1 L (10 p,rn()l/L) , #E fx 50 - 100 ngo

PCR Jx W 254 :94°C 5 min;94°C 30 s, Bk 30 s (R
7] 51 4038 K W22 2) ,72°C 45 5,30 AMEHE;72°C
7 min. PCR F=W R 1. 5% B3 I 0 6 Jise o 3k #4600

x2.5319F75
Table 2. Primer sets used in this study

primer set sequence (5°— 37) product size/bp annealing temp/C reference
F: C(A/T) AACGCGATAAGTAATC

Fusobacterium spp. 274 54 23]
R: TGGTAA CATACGA (A/T) AGGG
F: AAGGGAAGCAAAGCTGTG AA

Eubacterium rectal 203 61 [24]
R: TCG GTTAGGTCACTGGCTTC
F: GGA GGATTG ACCCCTTCAGT

Faecalibacterium prausnitzii 204 61 [24]
R: CTGGTCCCGAAGAAACACAT
F: TCCTACGGGAGGCAGCAGT

total bacteria 463 60 [25]
R

: GGACTACCAGGGTATCTAATCCTGTT

L5 #trfEfE&RyEST

iy ig e ad TA ok 5 pEASY-T3 3
72, Bl )5 B Ho B8 N Trans1-T1 Phage Resistant 1
FIRZ AN BEHLPEE 5 B 2 0 R 4 %A
B RF S 5 | 40 38 AT B M e B O 0 5 % b 21 2R LB iR
P FREE T, 3T C R I . 164 K BE A (BGD) i
AT90 R, I P 45 3L 5 NCBI £ 16S ribosomal RNA
sequences F 4 I HEAT LL X F H %88 1F 7 41 19
o BE SR HOTURL DNA, 5 209 B, ok 5 5 AR 5 D14
(copies/pL) o ¥4 10 £% B & # B 1 JFURL DNA £
FRUES (107 = 10°) , real—time PCR Jiz IV g 37 b v i
% .
1.6 Realtime PCR EE 2T E T

Real-time PCR Sz W #& & 20 pL: b FiF5] 3
H 1 pL (10 wmol/L) , BEHZ DNA 24 1 pL (10 ng/
pl) » KAPA SYBR® FAST qPCR Kit Master Mix (2
x ) ABI Prism™ 10 pL, X #£/K 4 7 pL. Real-time
PCR % J% 4 #£:95°C , 10 min;95°C 30 s,60°C 1 min
CIRV BT (138 K AN AE A 28 B4y Sl W5 25 1 60°C 30 s, 72°C
45 s) ,35 MEFR R 2 :95°C 15 5,60°C 1 min,
95°C 15 s. f# H] 7300 system software A4 Xt [ IV 45
RBEAT 73 Mo
1.7 BUESH

K€ R B ) BUE R e AR R 1 g W
FEAERE S H bR B BE R 16S TRNA K [H $% U140, B
LA 10y Jes 656 B0t (1gX0 5 I 23 Sl AR A 1 8 1
W AT AT~ 37 42 TR A R R R AR R v SR A
R OE O TN A NL R VA- NE (E LB N [ R
SPSS # A (version 13. 0) #E4T 48+ 20 ¥ » 4 18] LL 4% %

FBAH 56 (Mann — Whitney U test) o
2 4

2.1 mERNEE

wREDM PP R E AR K E K2 &
BLAST [ X, # R 4 R 5 R w8 i F.
necrophorum strain ATCC 25286.F. canifelinum strain
RMA 12708. F. simiae 1 F. ulcerans strain NCTC
12111 R PE MY E R 99% , 5 E. rectale ATCC
33656 strain ATCC 33656 Fll F. prausnitzii strain
ATCC 27768 [1] 7] V& 14 43 3 34 2] 100% Fl 99% . 4
RAE W5 HHs e vk R, AL 0K AT A O B ] T
P v 1 2 0 2 S
2.2 FREHMZKET

B s 1) b A il (107 = 10°) 28 52 ¢ ' s i
J& b UE 2R (K R® A 4 ) b - 0.997736, 0. 997559,
0.988071, 0.995127; &} & 73 )] Ky: - 3.478778, -
3.268145, —3.429358, —3.425498. fr 5 tr vk il 26 19
R* {E#4) >0. 980, B PT -3.32, § W ERH N T
93% —103% 2 [i}o &5 Ut it 37 ) s A i 46 B A7
BRI S A - T HLARAE & 0 45 A ith 2 35 O PRl
YOG e, LT 51 R AR T
2.3 P& E & realtime PCR EE24 R

15 50350 T 2660 BE 5 o A7 B 165 tRNA 36 [
P ULEOS B S R 3 roR . 4 H i IR R 4
(10.9) K45 H s 41 (11.4) f9 5 0 30 3908 T i
B AL (11.5) , Gt 45 M 11 8 201 1) sk T 0 i
EE A HE 401 85 2 B AIC (P = 0. 002 < 0. 01) ; 45 . Jia Bt 9%
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YR AT B 8 S (7. 3) W TR AL (7.2) , 45 H
Jges 40 (AR AT R JE B s (9. 1) W e T g AL
(7.2), ~F ¥y v 4 3 W A Bos g 45 B 0 4
(9.2) I LI EUAT v Bt 15 9 P AL AR LV A e 35 22

P AR TR AR 3 A KR R S o B AR I
TR 20 (9.6) « 45 H s 41 (8.9) 45 B i I 98 4l
(8.2) , Mo 4f i iz B 3 41 1% 35 h AR o 200 8 5 A1
T4 (P =0.032<0.05) .

#3. ZHAR(B17EE) HEEPFEEE 16S rRNA FF# I8 HE
Table 3. Real-time PCR quantitation of 1g16S rRNA gene copies (per gram of wet weight) in feces of different subjects

group H* (n =19)

group A" (n =12)

group C°(n=19)

target bacteria

M +SD* M +SD P (Hvs. A)° M +SD P (Hvs. C) P (Avs. C)
Fusobacterium spp. 7.2+1.5 7.3x1.1 0. 649 9.1+1.4 0.002 ™ 0.023"
Eubacterium rectale 9.2+1.3 9.0x£1.2 0.703 9.2+1.2 0. 840 0. 899
Faecalibacterium prausniizii 9.6 £0.9 8.2+1.6 0.023" 8.9+1.7 0.234 0. 350
total bacteria 11.5+0.5 10.9 0.4 0.002 ™ 11.4+0.8 0.954 0.023"
“: H represents healthy people;”: A represents colorectal adenomas patients;: C represents colorectal cancer patients;*: M + SD represents Mean =

Standard deviation;“: P represents P-value. Mann-Whitney U test was used for pairwise comparison of the subject groups;

2.4 Z=HHEEARH EHFRE 16S rRNA EF B3t F
Bl

KA TR L B T AR T 16S
rRNA JE K35 D305 5% 1 16S rRNA B K] 5 U1 4L
AHECAE 9 3 A HARTE AN B2, HF B AE 3 41N
Bt s 1 (B 1) Bor, & g gl (P =
0.002 <0.01) A1 45 H ¥ 4l (P =0.000 <0.01)
MR AT R E F RS Em TREA. o 4 A
JW e 4H TR AR A B R E R W T A I e Al
(P=0.013<0.05) . HBHEAHEMNFEEELHY
PR 21 i s H S i R4l (P =0.714 >0.05) K&
g (P =0.595 >0.05) AL #5 % 4 55 35 %
Tt 4 L R AL i R TR R W E IR T
HEZL (P =0.033 <0.05) , &5 H W 41+ 10 3% b7 4R
B L g B ALAE (P =0.257 >0.05) , 45 H. 1% Mg
AL P AR AR T4 H s AL, B E R R
% (P=0.251>0.05) .
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TEE IR I A 5 WA A E 7 T S B R I A
A, VT I b R A0 A S e o 4 T AR
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DL 2697 B i N2 ™ o {H 2 3 T R 4Lk 45 1
KA AR A AT B O B P g e
B DR Y A o 3 AR R (X F 9T 2 W M T T RE 45
1A H) XA T 7 4 L IV e i 7 R R v R g TR B

"1 P<0.05; 7 :P<0.01.
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Figure 1. The relative abundance of 16S rRNA gene of the target
bacteria in healthy subjects (H) , colorectal adenomas subjects (A)
and colorectal cancer subjects (C) . The value was calculated for each
individual, and the median was determined for each subject group. A
nonparametric Mann-Whitney U test was used for pairwise comparison
of the subject groups. H represents healthy people; A represents
colorectal adenomas patients; C represents colorectal cancer patients;
The median and error bar are plotted. The highest and lowest points
of the error bar represent maximum and minimum respectively.
Different asterisks ( * ) indicate significant differences (* , P <

0.05, %% , P<0.01).
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3) s RRFE B 1) T B AR AR N L & L R R 4
EN 7R AT R G S I S T = SR
1) o HL7E 45 1 W9 TV 1 i 300 11 46 7 M It g 4 3 =F
canFEm THEA g EmEAh LFEENE
e T A AR AL A R E R T R AR
VAT [ = 7 &5 1 M T 88 R it b S8 251G T RN (I
1) o WFFUEE RAR R 78 4 1 i R 1R 00 2 i B R
SiE IR B B W R R g e e kAT
A o XTI AR AL W] fE GRS i T R A I A 3 B
o3 5 AT B A 2% U T AR N R T A K M R I
FE R T o TR B AE S 4 L R
I VAR 5K B Jo T8 S B A dE Sk SR Tz
PO ORIt 45 B 5 Aleksandar™ Fl Amber™
FRIRIE 5 &5 2R At AT) A IR &5 L i o8 0 4 L o R e
SE o R 2 2 e R AT B T W) R B N e Mauro
Castellarin 25 38 18 4 2% ¢ 6 £ AR K IR AT B s 1
Fusobacterium nucleatum X} T 45 I 9% 40 g & Caco2
HAH R EM 021 Aleksandar & JF sz F
nucleatum ff) Ape™' ™ /N 5 AT A 3E 3L 45 i iR 0 K
B, X5 F. nucleatum W] J) 33 0 CD11b ™ B8 K40 fi
(A BE Jir 8 A Joe 0 UL A8 T ) 480> LA R AR E Pigs2,
Seybl, 116, Tnf, Mmp ER KN THIREH K. R
M 24 2 K748 T NF«B {5 50l %, 2 ki -
B2 9 A R A 1 R BR Y Y o L L B T 4 AR
PR WA R JE A5 45 L W R R RN &5 L g S
HH R BT A ) b L e R A R T REGES B T
fReBEAEH -

KRBT 3 — BRI, 77T R W R
FEEAE 45 L R FE e B TR (1) o 3%
AR W AT FU 28 10 D 2% 31X 5 L 1E TLA0 3 36 A0 41
) TNF-a T2 53647 %Y o WF 9T R W1 45 1 W o8
) 1 R 5 SR A G B, o T M R R S v
R TR B K BE R 93 B AN T R B G2 o R L
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RE R R A B AR o TR R R b A T R
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45 HL M K K 2R o Daniel Scharlau S04 T T 1%
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Quantitation of intestinal Fusobacterium and butyrate—
producing bacteria in patients with colorectal adenomas
and colorectal cancer
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Abstract: [Objective] To compare the abundance of 16S rRNA gene of intestinal Fusobacterium and butyrate-producing
bacteria in patients with colorectal adenomas patients and colorectal cancer and to reveal the correlation between the target
bacteria and the development of colorectal cancer. [Methods] Feces were collected from colorectal cancer patients (n=
19) , colorectal adenomas patients (n =12) and healthy subjects (n =19) . Bacteria genome DNA from the fecal samples
was used to quantitate the Fusobacterium, two butyrate-producing bacteria Eubacterium rectal, Faecalibacterium prausnitzii
and total bacteria by realstime polymerase chain reaction. Then the variation of the target bacteria among different groups
were assayed using Mann-Whitney U test. [Results] The abundance of Fusobacterium was significantly higher in
colorectal cancer patients than that in healthy subjects (P =0.000) and colorectal adenomas patients (P =0.013) , and
it was significantly higher in colorectal cancer patients than that in colorectal adenomas patients (P = 0.002). F.
prausnitzii was significantly lower in colorectal adenomas patients compared to healthy subjects (P =0.033). The total
bacteria count was significantly lower in the colorectal adenomas samples than that in the healthy samples (P =0.002) .
There was no significantly difference of E. rectal between the three groups. [Conclusions] The shifts in the colonic
bacterial population may potentially contribute to the development of colorectal cancer.
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