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Abstract

AlM

To detect the distribution of intestinal flora between
ulcerative colitis (UC) patients and normal controls
by high-throughput sequencing to discover the genus
structures related to the formation and development
of UC.

METHODS

Chromosomal DNA was extracted from each sample,
and the length of DNA fragment was detected and
quantified. Gene amplification and sequencing of the
V3 region of 165 rRNA were then performed.

RESULTS

The structure of intestinal flora in UC patients exhibited
a significant decrease in the numbers of Bacteroidetes,
Proteobacteria, and Firmicute, compared with that of
healthy controls. There were significant differences (P <
0.05) in the mean abundance of 11 metabolic pathways
between the two groups.

CONCLUSION

There is a strong correlation between the abnormal
changes of the intestinal flora structure and the occurrence
and development of UC. Multiple metabolic pathways

2017-12-28 | Volume 25 | Issue 36 |
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are involved in the formation and development of UC. It
is helpful to understand the molecular pathological basis
of UC by analyzing the key structures of bacterial flora,
which will provide a theoretical basis for the reasonable
design of new drugs.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Ulcerative colitis; 16S rRNA; Sequencing; Inte-
stinal flora

Jiang Y, Zhao QF, Wang S, Luo LH, Xu PZ. Analysis of
relationship between intestinal flora imbalance and ulcerative
colitis based on 16S rRNA sequences. Shijie Huaren Xiaohua
Zazhi 2017; 25(36): 3191-3202 URL: http://www.wjgnet.
com/1009-3079/full/v25/i36/3191.htm DOI: http://dx.doi.
org/10.11569/wcjd.v25.i36.3191

=14
(ulcerative
colitis, UC) , ucC
, ucC
Ti%E
DNA, DNA
DNA 16S rRNA V3
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0 513

45 W & (ulcerative colitis, UC)s&—Fi A i A
T+ 5335 FE I 25 T A EL R 1S P R AR R 1 SORE PR,
SiE SN B 7 BRI AR 32 B e b i K B . I LR
W R ISGTE R E R TR S UCH R A K e B
IRKHIAHISHE. H AT, UCHE B B 1R R £ OURE T
R, BARUCHIRE DR i ANIE 2, (R 7038 35 i A
SNUCHI R 51 2 2R (1 i 1 e B 35 8L, s e
W, AR L K R AEA R 15 5 % K. AEART A
rh, AT I T 16MIRE AR, I rh A 2 8451 B8 RN 8 4514k
B R A SR S A A 70 8, SR A T lumina A 7]
IMiSeqll FEAXKE I 16S rRNA FEKIV3X [ 2 FEME, M
AT 90U CRE 35 Wil o B R 45 0, -5 {8 e \ i 3 v
1) 46 K 33E AT 25 DAY 2 I i 1 T 1 508 5 U C A AH
KA.

1 MRRSE
1.1

1.1.1 C AR E R 16K B IR E . KRyl
UCHE AW L FFEEBE2015-07/2015-1212 W
UCH B, BRI A fd HE A i /E it B 97
B T 501, LorE3fl, SFI41838.6 % £5.4%, X
Bk, Lotkal, SFIER36.5% £4.2% . BT
A= KT i TR B RS K, R BT 9 7E SR AR RT3
RS2 A RIRIT, IEW X EE3 mo KR E
A RGN, A A R, IR bRt
1Tk, i 2 5 o g ek mEEE . A
LI E T A VLR R PG B S 5L S A
1.1.2 C(DNIERBIIFFE “ RN 12 W
FIGIT 3R HLQ0124E, I M) HINTHIUCTS W b
QYFERAE16570% Z 18], (3)REFMFIRA T wkAfH
AR AR R s A &,

1.1.3 (DA YRR BRI A8 i
WU . BpdEig . BRI . US4 . 45
W, Q)R T RE R (3))LE RAENEN I B
(DGR LA %, S BRI E; (6)& I
G B FA AT R RO IR 2 (7) A R AT REAL
WEPRI . B ThReIEE . EAEMRMIAT. AEREER (8)
R IUA S5 TR RE R i
1.2

1.2.1 DNA .

: DNA#Z
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® 1 EREHESHXETINRATPEANEECERZERNE

UC4R PR=eE]

e TR EE TIEE  eE =
p__Actinobacteria; g__Collinsella( ) 0.011 0.031 0.111 0.182 0.038
p__Firmicutes; g__Clostridium( ) 0.287 0.303 2.323 2.449 0.009
p__Firmicutes; g__Coprococcus( ) 0.104 0.161 1.133 1.633 0.046
p__Firmicutes; g__Lachnospira( ) 0.008 0.014 0.128 0.186 0.038
p__Firmicutes; g__Roseburia( ) 0.080 0.100 1.670 2.227 0.012
p__Proteobacteria; g__Flexispira( ) 0.062 0.053 0.018 0.014 0.038
p__Bacteroidetes; g__Alistipes( ) 0 0 0.028 0.049 0.016
p__Firmicutes; g__Turicibacter( ) 0.063 0.142 0.185 0.213 0.026
p__Firmicutes; g__Anaerostipes( ) 0.0007 0.002 0.142 0.253 0.008
p__Firmicutes; g__Megasphaera( ) 0.0004 0.001 0.033 0.065 0.042

‘uc .uc:

B R DN AR A R R, R R TR S AR,

RIRFEADN AR B Gl e FEH P DNA, &

i Qubith DN AWK 7 52 &, 3t Agilent 21005 2 BF

DNAZERVERETIFAD. DNABT B A IREARIET S 21 BRI B E L6, FBL,

Ak FB4. FB6. FBS. FB10. FB11. FBI3FIFB15HUCHE

SRR, SRR B PCRER TR A S A, HRS AN IR X AL R K B, R
PRI, IR IR ARDNAJKE, B PCRE s sy FHEN I T19 T4, 257 . Heriild

— B R RIS PCR= AT A AL 5, 20 5
EA A Flindex M 51519 & H 5 Fflow cell L 1H
X P H . XA A FIFEAR Z 8] findex 751 &
LT AR — ) EAT 58 5 PCRY 1Y, FI&HEL
BRAiAL S, 23 5 QubitFl Agilent2 1004} 32 J2 ) i &3k
AT ASHIN A A 4 SC %R T lumina Miseq e &
TP~ G SRR S AT T

AT H K A Mumina 2y 7 FIMiSeqill FF A AT 1 18
T, ZWFF &0 LT 16S iRNAR—ANEZ A
1 A8 DXIFEAT I Y, FEAH 26 SCPE DN A 46 & AT IS
£50 ng. R TERIG, BA ORI #7EMiSeq -
SE K.

I IDNAFEAZEAT16S rRNA V3IX S K1
JA, 3718 514145 -NNNNNNNNCCTACGGGAGG
CAGCAG-3"15'"NNNNNNNNATTACCGCGGCTGCT-3',
Horfr “NNNNNNNN” 0t & dn AT 4 38 prisoe 1
ME—PEFRZE T B, JFEAT X 4 i TP CRAT 1S A0S 44
IR
1.2.2 2 OREI 4 SRAR B
AN R AR 25 7 A1) IX 43 A 5] FRRE it A O 7 41 3 42 7 AH
RLSCEE, FHCD-HITH A AT Ko i, JEit— 5 58
B SCPE AT AR 4y 2 457 (operational taxonomic units,
OTUs) /M7, WAEH —CDNAMFFAX A5 F &, &t

Beishideng®  WCJD | www.wjgnet.com

JEEERR T, ST BT IR T R 1 1B A S, Lot s i
PRI R 1190% B L. S AEA T TKF_EARNS R 70 A
1. BEARFZAE19NT], YEUE [ (verrucomicrobi)-
WEEE N (tenericute)s TMT71I1(TM7). HIFHEI]
(Synergistetes). WRKEARI1(Spirochaetes) I H ]
(Proteobacteria)~ V7% | 1(Planctomycetes) FiFKIE
W[ 1(lentisphaerae) IR 1(Gemmatimonadet)«
VAT [ I (Fusobacteria) JEREWR | 1 (Firmicute)s WESFF
W | 1(Deferribacteres). WM [ 1(Cyanobacter). fIAT
W (Bacteroidetes)~ W& (Actinobacteria). WA ]
(Acidobacteria).

TEF K, BT Fe BUAR SR 97 % H AR AL 7K ~F- )
I3 N6489N 73 KA AL OTUs. NN TE 1 B J8 /K °F
) AR 2 R S IR MR 2 e, IR L2,

AW FLIE R 72 FE R H 2 16S rRN AW FH A 73 #r
TUCHEFHFIE R NBE 8 1K R R, UESSUCEE
(1) Ji 1 T R AR 2 ) A e FRONEE R BB 2
S, FERIUCAMM BT, BERERE S &K, B
IITFE. Yao 5P 58 R ILU C R J2 BRI A AT B
I\ ST AN BE B A BB ARC R AR AT g 45 SRR
A ZE 5, AR SR AT B B G AN R i Sk i 22
5. Ot 48 i 4 79 (inflammatory bowel disease,
IBD) 1 3 i 3 435 1 25 S0 A P vl o A T FHE A s idE AT
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100%
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B 1 phylumKESHEENEESHE.

.
&

FB2

FB4 FB3 FB6

-n
v )
(9]

2 BARESHGENEESME.

FB8

FB7

FB10

FBS FB11 FB12 FB13

k-Bacteria:

k-Bacteria:
u k-Bacteria:
u k-Bacteria:

k-Bacteria:
= k-Bacteria:
" k-Bacteria:
" k-Bacteria:
= k-Bacteria:
u k-Bacteria:
= k-Bacteria:
= k-Bacteria:
B k-Bacteria:
u k-Bacteria:

= k-Bacteria:

FB14

p_ _[Thermi]

p_ _Verrucomicrobia
p_ _Tenericutes
p__TM7
Synergistetes

__Spirochaetes

p_ _Proteobacteria

p_ _Planctomycetes
p__OD1

p_ _Lentisphaerae

p_ _Gemmatimonadet
p_ _Fusobacteria

p_ _Firmicutes

p_ _Deferribactere

p_ _Cyanobacteria

FB15 FB16

T 16S rDNA R FREER B 2 A5 A, R I e 2 R
Jp3(Crohn's disease, CD)E & a2 FEMERRR R
50%, UCHHFEIRZE30%, i 1E# KA B WA
& BN FLAF R RS0, Manichanh %k
SIICD B MR HEAT T 16S rDNAJ 7347,

Beishideng®  WCJD | www.wjgnet.com

SRR ILCD R TR RE R ] 22 FEE 2 28 BRAR, 452
PRI ERTEAR I - BRI, T 122 AK, B
e [E] H6 OK DR 9 e A7 5% £ 08 BRI 1244 BN 3
AT BB 2 B R A0 P AR C e /K, 10T FTUESKIBD
B 5 BRI AN - AR R 22 57, ARTCAR A
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® 2 BEHtEERENERNREE RN PIENENEEES

Ve’

B4R

il TeEE e TEE e A
Signal Transduction
Phosphatidylinositol signaling system 0.1022 0.0155 0.0845 0.0182 0.019
Biosynthesis of Other Secondary
Metabolites;Isoflavonoid biosynthesis 8.97x 107° 8.03x 107° 9.75x 1077 1.39%x 1077 0.003
Novobiocin biosynthesis* 0.1161 0.01 0.1277 0.0122 0.025
Lipid Metabolism
Linoleic acid metabolism 0.0851 0.0505 0.0518 0.0197 0.025
Primary bile acid biosynthesis 0.0416 0.0186 0.0257 0.012 0.019
Secondary bile acid biosynthesis 0.0414 0.0187 0.0255 0.012 0.018
Nucleotide Metabolism
Purine metabolism 22171 0.2176 2.0283 0.1561 0.018
Xenobiotics Biodegradation and Metabolism
Ethylbenzene degradation 0.0769 0.0643 0.0429 0.00795 0.018
Naphthalene degradation 0.1827 0.0823 0.13 0.0261 0.018
Nitrotoluene degradation® 0.0651 0.0346 0.1022 0.0198 0.025
Styrene degradation® 0.0155 0.0131 0.0329 0.0231 0.025
'uc (P<0.05). UC:
WA R EIBDEFH S RAMATIMEAEZER. HTUC 222 D RS RATZ A

BEAEREEFERICIILS, Bl R K £
$7 1% 55 S R AR B W BR R = B0VE B BR & XS U CREAT IR
71 R T B U C IR BN R Fe [) i T 1 B 1 0
AL BRI AR .

2.2 XIS 751 K EG Gt
Yo EHEATVERE, SRR R38N B . AR AE 114K
I I S R AR AR B 3 2 R (P<0.05, R2).
UCZHTAEYIAE L 8418 s 113 =5 B 2 2 v T4
H& 2H (P<0.05).

221 : FEUCHAE- e 1y 51 i3k
AR, 0 ik P T EN R [ 32028 1Y) A0 2 s 22 IR 2
B (protein kinase B, AKT)& [ ZIA M 38, A fig
FRUCK A KA M EE R K 2 —. PTENER FIRIAN
B PRI A K T 2R 1 283K 1) B Y 3 o A T e oAy - 30
WU CHE AR (0 — ANl BhFE AR, #2082 il it 20141
gh g 55 B bR AR, SR R AR SN 25 77 1 WL 8 gk
Ae Ik LS -3- 4 (phosphatidyl inositol 3-kinase, PI3K)/
AKHE 54% S E B H] 7 WortmanninXf U C 2 2 7 2 5
TR 2B A BE R F--au(tumor necrosis factor alpha,
TNF-a) KISR0, 45 KR PIPIBK/AKE 5% Tl #%
25 T R PEGHM T TNF-a 1 SR AR R 1
TNF-o {13 IE KA 5 UCH R 1 1 A O, XTUCH) 2B
e AR VEAl A B2 S IR, T8 e B 25 R A
AT BEARAE X PTENER (AT YA 424 F I B R 389 0 A
1 3k — G| PTEN & F A8 HET - S BUCHI K A (&13).
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WIEEAE . AR, R I S0 UE HE R T S E A R
B, SIS SRS TR A6 7 2 P, SR 2%
A B W BRI 32 2255 s 240 P 3 5 5 5
o, A TR . MRET A M TR Préaih.
PUAE AL B LA G 03X JLAN TR 5. 57 3 A
% G B M A 1K AT B8 1 A2 K, (R HE 25 18 LR AT
B AR K, AT R TE A P A AP UC LRI
TR N 0 B A S B B PR AR A E i b=
AFAE 3 22 50, Ut B T 1 45 1 T R [ 5 S 2R 0 45 B
FELEFEFNOCER, T4 P 7 2 B A B R A H, FoKSF
Fe(EG TR B X6 2 5 = £E R el (11 4).

223 : MARBFEFE AT %0, WEIHER(LA)
TERN A -6 ARERIVE T, KR Ey-TERRRGLA
FTEAE VIR IR A ASE R 18] F=47), a3k T SR A3 B8 1t 1 5 AR
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. =R IR (adenosine triphosphate, ATP)ANMY £E4H it
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PRIMARY BILE ACID BIOSYNTHESIS

Sterol biosynthesis

24-Hydroxylase 25-Hydroxylase

gz Neutral pathway

Acidic pathway

pathway pathway
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[1.1.1.181 | 1.1.1.183 |
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7o-Hydroxy-
Cholesterol

@15.15
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3B,26-diol cholestenoate
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70,27-Dihydroxy-
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1.1.1.181

3B,7a-Dihydroxy-
? 5-cholestenoate

1.1.1.181

7a,26-Dihydroxy-4-
70,24-Dihydroxy-4- g 70,25-Dihydroxy-4- Cholesten-3-one
cholesten-3-one cholesten-3-one 70-Hydroxy-Cholest- O 7a-Hydroxy-3-one-
4-en-3-one 4-cholestenoate
4-Cholesten- /
© 7a,120-diol- O

Primary bile acids

7a-Hydroxy-58-
Q cholesten-3-one

3a,70-Dihydroxy-
@ 5B-cholestane

3a,70-26-Trihydroxy-5p-
Q cholestane

3a,7a-Dihydroxy-58-
cholestan-26-al

3a,7a-Dihydroxy-
Q' 5p-cholestanate

(25R)3a,7a-Dihydroxy-
@ 5p-cholestanoyl-CoA

6 RAMEBAERNEMSHIES.

XERR

=M

E 45 W 4 (ulcerative colitis, UC)S&— R A H A
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Beishideng®  WCJD | www.wjgnet.com

3o, 70, 120-26-Tetrahydroxy-
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Primary bile acids
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