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TR N R B e K AR 58 4 2 il
N A, 5 e O 4 B % (colorectal
cancer, CRC) 15 A, & A H# (polypus, PP) 15 A,
W T 4 i & B (uleerative colitis, UC) 13 A, %
T8 18 B AR (healthy, H) 15 Ao DL—WME 6 B W4
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TR AR AT RS B 1.
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Table 1  Subject Characteristics

Characteristic CRC pp uC H

number (subjects) 15 15 13 15

male 10 9 7 6

female 5 6 6 9

age (mean =SD) 57.5 £10. 1 56.9 £8.7 47.4 £13.6 50.4 +15.1
age (minimum) 45 45 24 27

age (maximum) 81 69 68 69

CRC = colorectal cancer; PP = polypus; UC = ulcerative colitis; H = healthy.

1.2 BE#F0RHRL

I 4% 1B B K B ( Desulfovibrio desulfuricans ATCC
27774) W B At 5T R A F 5 K W A B (Escherichia
coli) TOP10 Jy A< 52 5 % £ A W A ; JiUkKL pMD19-T i)
H TaKaRa A 7] o
1.3 BAEEEEL DNA B2 BL

FEASFE S 500 pL g1 Ny &), A OMEGA
2 ) [ Blood DNA Kit $ I i 38 40w 1) 2% B4
DNA, % T 100 wL TE % .

1.4 #I/E RT-PCR #&1 DSV BY#5 I il &

B I 0 A 5% Fite 55 1 H L0 T
1.4.1 MEEHFRK: LUK INE ATCC 27774
SEIAZH DNA, R H i i 9K & 16S rRNA RF 53 1 51 9
DSV691-F Al DSV826-R (% 2) ¥ 14 135 bp K 16S
rRNA JE K F Be. PCR RN FE 524 95°C 5 min;95°C
45 5,60°C 30 s,72°C 10 5,30 MEH;72°C 5 min;
4°CHR A7 PCR = H) 3% % pMDI9-T # 4K, ¥ N E.
coli TOP10 1, of B 14 &7 147 W 7 LU XoF 43 A
1.4.2 357 DSV BYRRME i 2 A% IR & Bl E 40
S8 B TORE IR FE R 133.9 ng/ L, AR 4 O 0 i 41
JFORL A )7 51 R0 B AR 4 2k %5 (6. 02 x 10° 43 1 %/

mol) » T4 43 4% UKLk 4.39 x 1045 I /pl. T
ZH TR BEAT 10 1% B 5 #i BE, BL DSV691-F. DSV826-R
I A5 S I 5 i B PCR X CFX96 b gk 47 i 1
BEREY 5 RS R AS 3 AP AT RIS E B PCR
ik 7 £5 SsoFast EvaGreen Supermix [1] i B, fic ] RT-
PCR £ & Jy :1 x EvaGreen supermix 10 pL,20 pwmol/L
5140 % 0.4 Wl A 1 L, $h/K 42 20 pl. 419 4%
£ 98°C 2 min;98°C 5 5,55°C -65C 10 5,40 I~
Moo PBIRESIJT 2 1) 4 it 2 AN 70°C B 5 TH il 42
90°C , £Eff 0. SCEEM 1 UG FFEE S so M S fEIR K
JEE» M B £ 3R KU L EAT RT-PCR, @S2 b v i 45
1.5 RT-PCR #1 DSV

Bz ol # M 3 4 38 2k DI 41 DNA O BE AR,
DSV691F.DSV826-R 4 5| ¥ #E4T ¥ 1, RT-PCR 44
RIA1.4.2, 8544 98°C 2 min; 98°C 5 5,60°C
10 5,40 NMEM o H5 fift iih 2 10 2 1 7] B A A i A
3 A7 BE 5 AR E BORE [R] I 34T RT-PCR [ M .
1.6 B3iE DSV RIS S
1.6.1 PCR ¥ 1 dsrB E F: X JH #£ X PCR ¥ 1
dsrB FEN o L2 i 38 40 1A R K141 DNA D B AR,
DSRIF Fil DSR4R (% 2) 4 514, & 34 i i 9% 3
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dsrAB #: Kl PCR & W FE P A 94°C 5 min; 94°C
1 min, 63°C 45 s, 72°C 2 min, 30 4> 1§ 3 ; 72C
10 min. [t )5 B dsrAB Ny BERR SK P GC e 4 S
514 GC-DSRp2060F 1 DSR4R (£ 2) ¥ #4 dsrB
FH K. PCR R NFEF A 94°C 5 min; 94°C 1 min,
64°C 45 5,72°C 30 5,30 M ¥£;72°C 10 mino
1.6.2 DGGE 4% DSV & #1%: X ] DGGE 1 /5
o B NREIE R MURIEREA, A FEAM A
47, H Bio-Rad D-Code System 4347 dsrB JE [ 2§
A A5 9 I S S T2 Ay 8% 5 AR LR JE K 20% ~ 60%
HLVK 2 180V, 659C , 1 x TAE Z2 i Hh HLVK12 h,
BN Gold View e,
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1.7.1 PCR ¥ 1 71& H B 16S rRNA V3 [X: X
A PCR 419 7 1 B B 16S rRNA V3 [X . BLZ K

18 40 1A S5 I 41 DNA S #EAR, 27F A 1492R (3%
2) M B4, B G 40 #1500 bp [ 16S rRNA. B
J5 LL 16S rRNA S RH, 8 ] 51 4 341 GCF 1 534-R
(F2) 5y, I H#41 16S rRNA V3 [X. PCR Jx
R JE S 94°C 5 min;94°C 1 min, 55°C 45 s,72%C
30 5,30 M H;72°C 10 min.

1.7.2 DGGE S #ifE®E A % #£1%: X H DGGE
()77 15> 8% (1) 58 TN M Ik % ok 12 43 &9 58 AN HF i 1
16S rRNA V3 X K[ . A2 PEER N 10% - 60% , Hi
WA 1. 6.2, RIS 34 MUERMEREA, R
S VIR R, n 50 pL B K, 4C % BLEiE
AR 3418 F1 534R A 514 (3£ 2) , PCR § 14 16S
rRNA V3 X B R AR 1.7.1. PCR v B %
¥ pMD19-T %% 4%, ¥ N E. coli TOP10, B B 1 7 I
e 3 k4T Blast B4 43 #7

*2 PCR3|Y
Table 2 Summary of primers
Gene Primer set Primer sequences (5°—3") References
Desulfovibrio 16S rRNA  DSV691 FDSV826-R CCGTAGATATCTGGAGGAACATCAGACATCTAGCATCCATCGT TTACAGC [10]
dsrAB DSR1F DSR4R AC [C/G] CACTGGAAGCACGGTGTAGCAGTTACCGCA [11]
16S rRNA 27F1492R AGAGTTTGATCCTGGCTCAGGGTTACCTTGTTACGACTT universal primer

CGCCCGCCGLGCGLGGLGGGLGGGGCGGGGGCACGGGGGGCCTACGGGA

16S rRNA V3 341GCH341¥534R

GGCAGCAGCCTACGGGAGGCAGCAGATTACCGCGGCTGCTGG

universal primer

1.8 HESH

1.8.1 RT-PCR ##E 4 th: DSV &4 H & | 16S
rRNA ()45 VUK 5, SN 980 8 B BR B 5, 153 2 FF
win oY DSV R4S {8 o 6 AN N i 38 i) DSV K
HREAT BIE e vF 4y H, F SPSS Bk A 14T One-Way
ANOVA 5%,

1.8.2 DGGE E i 4 #r: H Quantity One % 4} %}
DGGE i & BEAT 73 M7 » X 4 4% Uk 18 1 4% 417 ME4T Ge v
53 87> Fl Complete Linkage [ 7715 AT R 0.

2 4R

2.1 REAE#BES DSV HE LR

PL PCR 7 B4 B AR A » A8 I 21 1) 5% ' 588 8
AR 2 AR VE BURL ) RT-PCR 4 88 it 2o DL JSOHE
AR B f 0 B A A A A, Ct A1 9k A A 22 7 A
DSV 1) b #E il 25, 30 3 A il 26563 A A B b DSV
(4R AT e .

Wik RT-PCR XA [A] A B 73 DSV ) 45 &=

DSVx10° ¢cfu/mL

7

4

CRC PP uc H
Type of specimen
1 FTRABBERBMNENES DN
Fig. 1 Quantitation of Desulfovibrios from intestinal content in
different subjects. CRC = colorectal cancer; PP = polypus;
UC = ulcerative colitis; H = healthy. Values are mean for each

group. * : p < 0.05 compared with healthy controls.

HEAT & &, g5 R 1 fros. DSV (¥ BH 4 % 4
100% » YW1 B A2 N A o 30 10 5 B e . B (2.9
x 10° cfu/mL i 18 Py 25 45) F035 0 1k 45 o & N B
(1.2 x 10°cfu/mL 3t Py 5 4)) J 1& s DSV (1) 3 =
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WG e E A BE (7.0 x 10° efu/mL i & P 25 4))
(p < 0.05), 1 /i 45 o 9 NFE (6.8 x 10° cfu/mL fif
BN Y 5N BEAR LG, i 18 DSV [ 3R 8
HEAZ(p > 0.05) .
2.2 AR ANBERAIE DSV S H 4R 54
TN R N BE 3 b DSV % RE M, X DSV
A) B)

(¥] dsrB 3 [N 347 DGGE 73 #r, 45 R 1 2-A A1 2-B
JEoR o S TEH I N 38 o DSV 3 48 B 1 11 25
I & £, M Quantity One #K ff # Complete
Linkage [f] /7 ¥£ %5 DGGE K4 #E17 2 48 &K & W 4 4
(1& 2-C) » A B HE 5 Jiws AR W S 43 0 WS i W
AT 38 T ¥ DSV B BEA7 AR 22 5

(©)
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CRC H CRC PP UC H
I | r T
, 4 ha
L r
¥

.8 f;!

H

0.72

H

37 PP
0.60

<=

PP

0.46 ——————CRC

CRC
—0.51
uc

0.74

uc

B2 FRE AR DSV DGGE {4 Ei% (A.B) REXHSILER (O
Fig.2  DGGE profiles of Desulfovibrios in different subjects. (A) (B) and cluster analysis (C) of different subjects. CRC

= colorectal cancer; PP = polypus; UC = ulcerative colitis; H = healthy.

(A) (B)

()

(E)
30 H PP uc CRC
25
:
3 20 -
5
@
151
10
1 I 1 1
H PP uc CRC
Type of specimen

3 TEA#BERSL DGGE 54 E %

Fig.3 DGGE profiles of intestinal flora in different subjects. (A) Healthy group; (B) Polypus group; (C) Ulcerative colitis group; (D) Colorectal

cancer group. (E) Band number of different groups (Box plots presenting the median and range of band counts of all samples taken from CRC, PP,

UC, and controls. Boxes have lines at the lower, median, and upper values)

healthy; PP = polypus; UC = ulcerative colitis; CRC = colorectal cancer.

. (F) DGGE profiles of intestinal flora in representative sample. H =
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DU ESREW, BBt Rkt
DSV 1) % & A8k e 2 FE VR 2 T A7 76— € B R -
B4 i 1)k A BARE DSV B8 oW ok &R
fH3E 5 DSV 1) 2 1k Z M AFAE— R -
2.3 FEAEMEEMFZHEESH

X AN [R] N B Ji 38 T B 16S rRNA KR (1) V3 X
47 DGGE 73 #1, JF ] Quantity One R 48 it 73 #r
DGGE 4kl 5t H (K 3) 45 8Lk B W 3 < 3 N B 11
BRE 2 REPE s T i 8 R NRE 7E RV NRETR T
B0 o IR 38 4% e BEAT DI (32 3) , RILA A
HE N 38 b A B W R AT P AR AL BT O
(Bacteroides ) F1 J&& BE B '] 4R W J& 1 3% $7 4R
(Faecalibacterium prausnitzii) [7) 52 4 Fh N EEF) G345
T, 7 B B 9N B Desulfovibrio gabonensis F1 i g #h &
JH B Anaerofilum pentosovorans f& iy 18 < i N BE G
FTERE A AE o TE (0 AC Y TP e R HLS.
W7 B AT B8 (Eubacterium biforme) 8 J2 7 18 % 75 A
FE R0 S TR 5 798 20 b 2 4% 1 58005 T » A M 3 TR R
R A HRY B A 2 0 N A AR L . Tl i e
b5 A e N DL 35 7 1 A B RE 22 AR R 10 22 e W R
I 3 TR A s R A i R R T D i R

*3 MiEE DGGE HEKFFIILLMER

Table 3 Alignment of intestinal flora DGGE band to its

most-similar GenBank sequence

DGGE band* Closest relative Similarity / %

1 Parabacteroides distasonis 97
2 Clostridium spiroforme 95
3 Pseudobutyrivibrio ruminis 99
4 Bacteroides helcogenes 92
5 Bacteroides dorei 100
6 Bacteroides eggerthii 93
7 Robinsoniella peoriensis 99
9 Ruminococcus bromii 98
10 Eubacterium biforme 100
11 Bacteroides plebeius 98
12 Bacteroides uniformis 100
13 Corynebacterium ammoniagenes 100
14 Eubacterium biforme 98
15 Clostridium rectum 99
16 Ruminococcus callidus 100
17 Dorea formicigenerans 98
18 Faecalibacterium prausnitzii 100
19 Ruminococcus gnavus 100
20 Desulfovibrio gabonensis 100
21 Anaerofilum pentosovorans 93

“Numbers correspond to bands in Fig. 4. Band 8, 22, 23 were failing in
sequencing.

The V3 regions of the 16S rRNA gene sequences were compared with
those in GenBank, National Centre for Biotechnology Information

(NCBI) .

3 itig

i 5 DSV IR &R — Ha — D& 24 il
(1) o AT Hf, DSV AE P ks N HE Pl 3l A7 A
5NIAER AP S B KR X5 Fite 2 [ #T51
g —3. @it RT-PCR WF5C K I, i b DSV %
08 2 L B RN 1 6 W 2 5 R A TSRy
sOAEE A N BE T I o W] e Rowan 55 A A & B,
DSV ¥ %5 & 75 35t o 1 45 W 28 & iy 1E b W) e a
2. Wi DSV KRk £, — Ji 1 6 M i v R
S 5 W i TE WRE 5 18 AL AR O R S e i
RS I 51 K B TE P o A IF ST AR AE IR S 5 20 1 7
i Fl i T8 By i &5 A 58 1) g 3 TR R 2 1 W) S e
Ag U5 Ty T, DSV ORCR 8 %, A i 3E
AR H,S W 2, e i b T R A R RE IR DT TR 1)
S, 0] & i b R an i AR FEAE T A T E R A
MR H,S fif 55 i@ 42 T8 3 88 T 51K M 38 9K 0%
KL, DSV il A 52 i i 8 A BRI — DS R . AE
AW T, M 45 g Bk i v DSV S S g
JRENTREAT EG % A1 W 8 (9 28 4k, T Scanlan 25 M f
TR I L W 45 o s 28 3% i o DSV Hc i (10° /50
FAq) DT i HE RE (10°/ 50 6 48) , X AN 2 5 7] fg
s BT 2R VG 7 NREI AR B AR S 88 1 AN [7) 17 32 ik
i

DGGE J& — - & & (I AF 58 J7 v, B8 W 1 %
IR Vi 50 2 MUERRE 2 FEE o ASAIE 9 ol 8 5 3 N\
W 38 AR 22 A A v T A R RS I A% W 4 b
SRR, P s e L3 A5 T BT T S B PR =
Pb K2 4: 1. AT 6 B (Bacteroides) & N & &5 )W
O3 3 B L ASHIE S0 R [ A B M 3 1 B DGGE
(19 53 A1 R REUE B 13X — s o 7EWF S R, 3 Bl
T o N RE L5 A8 BE R AR L » i 38 T8 RE 2 A PR AR
FNTE E W 0 50AR S 3 R M T T R ) IO B A K A
AR AL T BE B P00 AT A B W TE e RN A K
Eifd Be N BF AH b, R R R 8 R Desulfovibrio
gabonensis Fll Anaerofilum pentosovorans J& JIf 18 9% i
PR FA BRI 5 X R fi T AN R AT i G P e S
H,S, Ui W i i 9% 5 5 SRB 2 [ A7 46— & M X R
XA N #E i 1 DSV 1) DGGE 43 Bt J 5 2 4y
B KB 3 M figg 8 5 9 18 38 v DSV AR B 1 A
TR KB 22 535 U0 3 Fol Jlgg 8 5 5 100 o 2 o
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W5 i iE DSV 1 B i 2 AP 2 TR B AT HE R

I % 4 B N\ B 3E DSV R iz 3 B R 16 B
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F i DSV B H R W] B 2, 2R A A 2
S JW 38 PR A i A b DSV TR A AL A
Jou T8 R S o DSV R AR T I BB i T8 A
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Quantity of Desulfovibrios and analysis of intestinal
microbiota diversity in health and intestinal disease people
in Wuxi, Jiangsu province

Junrong Ding”, Qiuxiang Zhang”, Xiaoming Liu, Gang Wang, Fengwei Tian,
Hao Zhang, Wei Chen’

Research Center of Food Biotechnology, School of Food Science and Technology, Jiangnan University, Wuxi 214122,
China

Abstract: [Objective] This paper provides an overview of Desulfovibrio (DSV) incidence and its effect on bacterial
diversity in human gastrointestinal tract of four groups: ulcerative colitis (UC) , colorectal cancer (CRC) , polypus (PP)
and the healthy control (H) . [Methods] Real time fluorescence quantitative PCR (RTLCR) assays were used to
enumerate DSV in gastrointestinal tract of 58 subjects. Diversity of gut microbiota was analyzed by PCR-Denaturing
Gradient Gel Electrophoresis (PCR-DGGE) and 16S rRNA V3 sequencing. [Results] RT-PCR detected DSV in all
samples. Significantly increased numbers of DSV were observed for UC and PP groups compared with CRC and H groups.
No significant difference was observed for CRC and H groups with gene copy numbers of DSV. Alterations of DSV and gut
microbiota were observed in disease groups. [Conclusion] We found that quantity and diversity of DSV are significantly
increased in UC and PP compared to controls. The increased numbers of DSV in disease groups suggests a possible harmful role.

Keywords: real time PCR, DGGE, Desulfovibrio, intestinal diseases, 16S rRNA, dsrB
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