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ERIFESMEERFIZ T
Aok I#t kFw A4 Rk 448
(R AR T 475 453007)

1 E. [8 8] AR KI5 (Hipposideros pratti) § M8 A A Z AAM A mBA L. [Fik]
KK MiSeq &i@ M54 AR, @itst 16S rRNA A E VI-V2 RAR BTN G, AL KiFse g
MiE tmh e BE LA, B2 ) MG-RAST V3.3.6 547 Fesit4f o 5 51| Fedtf 50 X £ L (OTU)SCH
AT B M A REMAT L, FRATRESA. [4R] KL KIFE8 § Al 513543 144 998 &
F 275 274 F IR 5| VAR 48 332 FAn 91 158 A AT, 4 BT 894 AN 756 MNRAE S K E
L. B ¥ B AEF E 454K Chao $54L(1 490)F= ACE 454%(2 221)5 5M&T M i8 # £ 49 Chao $54£(2 051)
Fa ACE 454%(3 556); Shannon % #£1:454%(2.405)1K& T M38(2.407); Simpson % #£H454£(0.168)%5
FMiE0.151). RLEHNSH RN T T e mE 20 6 17, 30 EH H 1] (Proteobacteria)
(B ¥ & 56.4%, M & 46.0%)F2 /25 11 (Firmicutes) (§ F & 40.7%, M P & 49.2%) A RHH 1.
FMEF FEE 0.1%A L6 BA 24 A, B PRFEBEA ILERE B (Lactococcus)Fovs X o H &
(Hafnia), 5% & EANHEEE 26.1%F2 21.0%; b b4 3% KB H MR iE B (Enterococcus) 7y 1]
K H B (Salmonella), 53| & EAH B 152%F 12.7%. L K555 B il b a9tk B HBE A AL
HERAXFFHERA . [E8] FRIFBETHREALBREA. Bk, HEEHLEAARX
3.

SH ERSE, § R, WA, §AEH

Microbial diversity in the gastrointestinal tract of Hipposideros pratti

ZHOU Hui-Xian WANG Yan-Mei ZHANG Zong-Xiao ZHOU Hong-Wei
ZHAO Yi-Fu NIU Hong-Xing"

(College of Life Sciences, Henan Normal University, Xinxiang, He nan 453007, China)

Abstract: [Objective] We studied the bacterial diversity and pathogenicity in the gastrointestinal tract
of Hipposideros pratti. [Methods] The 16S rRNA gene V1-V2 genes were sequenced by using MiSeq
high-throughput sequencing to study the bacterial community in stomach and intestine of H. pratti.
MG-RAST V3.3.6 was used to evaluate the abundance, diversity and operational taxonomic units
(OTUs) of the bacteria. [Results] In total 144 998 and 275 274 original sequences, and 48 332 and
91 758 high quality reads were obtained from the stomach and intestine of H. pratti. They belonged to
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894 and 756 OTUs. The bacterial abundance indices (Chao, 1 490; ACE, 2 221) and Shannon diversity
index (2.405) in the stomach were lower than those of intestinal tract (Chao, 2 051; ACE, 3 556;
Shannon, 2.407). On the contrary, Simpson diversity index (0.168) in the stomach was lower than that
of intestinal tract (0.151). Phylogenetic analysis results show that the gastrointestinal bacteria were
mainly distributed in 6 Phyla, dominated by Proteobacteria (56.4% in stomach and 46.0% in intestines)
and Firmicutes (40.7% in stomach and 49.2% in intestines). There were 24 genera above 0.1% in
stomach and intestine of H. pratti. Lactococcus and Hafnia were the 2 dominant bacterial genera in
stomach accounting for 26.1% and 21.0% respectively. Enterococcus and Salmonella were 2 dominant
genera in intestine accounting for 15.2% and 12.7%, respectively. Unfortunately, these dominant
bacteria were human pathogenic bacteria or opportunistic pathogen. [Conclusion] H. pratti carried a
large number of human pathogens and thus should be paid more attentions to prevent transmission of

2016, Vol.43, No.8

diseases from the bats to human.

Keywords: Hipposideros pratti, Gastrointestinal tract, Bacterial community, Diversity

biE R T H WA FR, ARl 3
H ARRER TR, XY E R RS PR
HREAEAY Wi 5 A KR RIERHED], A
e 7 5 AR G TR B AL — AR . KIDIL
e, MITRITIBREEAE A 2, 057 VNG . B RS
RO, WETE R, BRI XA A RGN A A
BABWRAEN, HEdEr2 NS R aR
(i, Al gl S A A SRR 25 Mk,
O BRIER N B 80 ZFhise, b —Lbfisg
SR BB AR A BRIbZ A, i
WRVFZEURE N ARG =Y ABRM, sy
B IiEWNAEE R ERZEY), N5 s he
FUIMIE, BEEENHAEDESRSEY., Wi,
Wi I 114 5 1 T T 9 e R A PN R S R O A
BB o H AT DI 5 i 40w e a L, Graves
(1988)"1 Anand (2004)®, Miihldorfer (2010)"%,
Reyes (201" #1 Daniel (2013)" 25 WA K 48
(Cymopteruss phinx) . % H K #§ (Cymopteruss
brachyotis) . E[JENNIE (Pteropus giganteus). KK
g (Pteropus vampyrus) . KR E-U&E(Myotis myotis) |
fR 3 (Pipistrellus pipistrellus) %5 i I8 7K ) 43 55 H &
W ¥R B (Clostridium  septicum) . 4 5 {0, #] %4 BR 14
(Stapylococcus aureus) . 5+ A% W& T i (Protues
mirabilis), 3 [RFFGERRFT 1R (Citrobacter freundii) |
Jiti % 78 B 1A 16 (Klebsiella pneumonia) A 555 P MU B
B\ W A i

(Pseudomonas  aeruginosa) .

(Enterobacter cloacae). &5 H8/R 7R K E (Yersinia
pseudotuberculosis) F1 /)N i 45 g 2 HIS /R 7k I (Y.
enterocolitica)™F 20 Z i N\JSEUWN & sl /B0 A
12401k, BRSO T il B 8 s A A oA R
TR E ARSI, ARG HIT RIS B
TE A FESSF A5 i R LAGE .

SEHG A AR E M AR R A RN,
300 N B A ARl A o P T ik 1) 3
JFPRLERS, R E T X PREE AR ] B 51
AL BRI, MiSeq il I FH AR
#2717 Tllumina HiSeq 2 500 F1 Roche 454 B4,
AT ZANFE L ) Z2 A AT AR X R HI , Tf ELAE I
AN i EEA 2P T, HAnZOrse
TEMUA I ZREPERF TS A8 8 Tz iz L
4 T Ml 7 A OGBS i 1 s R A A, SR
MiSeq i 2 0 7 4 A G5 FG B 0 15 0 38 40 B 1Y)
16S rRNA JE[H V1-V2 XEEH BET T I 7 FI50H7
Ry i i B i T GO ) A 9 L R R B N R g i
SRR A A SR BRI BERL

e FRBRIE LR N A0 TP . I, AR, B
[ W I e D = ISR LB RS
TARE, BEEIRIAL R AR, V728 IR B LAY
Tl T & R i, X REREIR T W () A A 20
35, 0P RE T i A P — g S AR AR P35
MR A N, X5 T AN e E,
R, B LR B 8 B A R 254, JEHOE S
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o BT FA) b S0 517 N 5 g G RO 1) i 2R T X
CipNS

1 RS
1.1 ##

2014 4 9 J, 7ET 44 ma BH T R A B At
NIF(N112°06, E33°34%), iidild NAR s R, R
R3] 5 B CHEE, Snimyah i e ks b EE
SREPANFME ) U, B e A [ S0 62 45
1.2 A%

1.2.1 HEBBEASY: 14 5 HbmiE iS5
TRAbBE, H 70%MRG I - TR SRIH EE , oK
EURIG , ARSI AR T HGE B R (B3E /Mg Ki)
IS, AR S mL BO4, ks H
W B A R A A iR A A S

1.2.2 EF4H DNA #i2: FEH4 DNA #EHEH
Stool DNA Kit {7l & (W F M 344 TR AR
oAy, FEBCEERH A AR T

1.2.3 PCR ¥ &R F: DRI S DNA Jfsif
Ll 8F (5-AGAGTTTGATYMTGGCTCAG-3") #l
338R (5-TGCTGCCTCCCGTAGGAGT-3") N5 4,
PN 16S rRNA F:H V1-V2 X PCR $" 1k %
(50 uL): 2xMaster Mix (W4 F HE A 20 A Y RHE A TR
N, 25 ul, 514 1 ul (M JE R 20 umol/L), £
M2 uL, KWK 21 uL, PCR P44 544 98 °C
30s; 98°C 10s, 50°C30s, 72°C30s, 20 MF
;72 °C 7 min; 4 °C A7, 2%BE S HiEE I HL vk
K, SR PO B IS REE I DNA [ & 0 E
SR 22 A PR A RS w6 B B4 I Rl zl
1KLL JE 1 PCR F=i% BT 95 B 4 KTk
DA BRA BT, UF-F- 55 24 1llumina MiSeq.

124 E£MEE S W MG-RAST V3.3.6 1)
rRNA Detection pipeline #4782, In 3 &
g, AREUEALTS], XTI TR
/rJS ¥ T (Operational taxonomy unit, OTU)®ZE4)
A 2e2i 008 . 35T OTU R4 45 58, X OTU
HEAT ZRE PR B3 BT LA SO P R B R I 5 BT 43
FEE R, N TREACE L T RER 5 M geitor
Bro THEAE 97%HIAARIKF LA MEAR) OTU %4
i, TN EEE: ibFsIgeit . ZREERREUY
B e i f AT 2

2 HR540
21 BEREHHERNEFE~YEERSHM
o

B R AR A 2D P RS 144 998 KR AG)T
HIFT 48 332 ARUTHN, MFE R 99.02%,
A NSRS 99.02% Y 21 1 C 21k va ke , 1k
PR T B g R ZEA R RS, BE
R E PR R ZREE, 7% AR5 15 5]
894 1~ OTUs. Wil i fERE i 207 25545 275 274
FIBIRFFIIH 91 758 SFARUTH), MIrEERN
98.94% , Ui I iZ il N I RE b 98.94% 11 4 T/
2P TIRE, BT AR i v 4R A T
s, RERBICRIGIE PRI ZHENE, 97%MAH{L
P E 55 756 4~ OTUs (3 1),

TR EEHS 5L Chao $8%1(1 490)F1 ACE 4§
B2 22153 5T B E R Chao F8%1(2 051)F1
ACE (3 556)45%; Shannon ZFEMEFEEL(2.405) KT
J#i6(2.407), Simpson ZFEMFEEL(0.168) KT ik
(0.151), FHH PR B 2RI T A A T
REGR D)o

*1 BhHEHGFIEEMS TN

Table 1 The information of stomach and intestine samples sequence and diversity index

BEARITE Chao gl TR oy CPUREEC WK

(= /S o A5 2 1IR3 27N °S ACE _
Sample name  After trim  Sample depth OTUs Chao index S?gg:fn ACE index Slir;lg:)?n COZ;: )a =
/1% Intestine 91 758 48 332 756 2051 2.407 3556 0.151 98.94
B Stomach 48 332 48 332 894 1 490 2.405 2221 0.168 99.02
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22 SEENFYSEREMNERESEHEDH
221 [TKFLEMEREREE: HHhrameE
BPARAE 6 N, 2l JEEER ] (Firmicutes) . 424
FF R[] (Bacteroidetes) . Z2JE [ ](Proteobacteria) .
IR ] (Tenericutes) . ZEH T ](Actinobacteria) 1
RO (Unclassified), 3% 6 N7 B miE
AorAn, BT e B i b A AR, Hrp
AL FER IR WIT(E Y 56.4%, M h
46.0%) FIEEER (B o5 40.7%, B 49.2%)
(& 2). BWHIET 95%LL LI 4HTa R T AT TR
JEERERT], AR PRNOCHE T IE B s b i 5 i L
BIfFAEZE S, HABSR R AN AE B i 3 H
DEER AT

222 BARELESITBMERREN: AR
IETEJE AT For b B s R 0 260, XHE (R
DTEH PR S R 0.1%) T S I T4 L
B log10 AyXT U 2 e il AR (A 1), Bkt
RITHE ISR . BE TR i D
AR TR AR 0.1%ME A 24 1, MBI

F2 KELHMBEHERRHEK

Table 2 The stomach and intestine bacterial composition
at phylum level

I"] Phylum % Intestine (%) B Stomach (%)

FUFFER ] 0.6 1.1

Bacteroidetes

JERE ] 49.2 40.7

Firmicutes

BICTEI] 46.0 56.4

Proteobacteria

T 13 -

Tenericutes

TR ] 1.4 0.3

Actinobacteria

R 1.1 0.5

Unclassified

HoAth Others 0.4 1.0
e Al BRI - SRR

Note: Others: Rare genus. —: Very low bacteria content.

A E, BB AR A S A E2E R
B AR AR IR R, A
1) 26.1%, WAL RIEHEIE, & 21.0%;
JiE rh e A R AR N kR,
DR 15.2%, WIRHELBRDTTREE, &
12.7% (5% 3).
3
FEELSTh, KR mE M Ykt 2 24
BRI IR A B o3 ff T SRR 220, A A E IR PR Al
FERAERD, W dE AP ) il v A A
5, WA= N ARLYI SRS AAE 8 S B

- Escherichia/Shigella

- Staphylococcus
- Mycoplasma

Carnobacterium

Ureaplasma

Sphingomonas
Psendomonas
Streptophyta

Intestine stomach

E1 sSBREfEKELHSEER
Figure 1  The classification of the High-throughput
sequencing analysis of genus level
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*3 RBARELHBHEERHEN
Table 3 The stomach and intestine bacterial composition
at genus level

J& Genus % Intestine (%) & Stomach (%)
FLEREE 2.0 26.1
Lactococcus
ERIEHE 2.5 21.0
Hafnia
EAR T 7.3 20.1
Morganella
FR AR 99 6.9
Citrobacter
7240 15.2 5.0
Enterococcus
WITIREE 12.7 0.1
Salmonella
BRI IER 4.2 _
Clostridium X1
E AT 8 0.0 _
Pasteurella
ZRAE 0.1 0.0
Mycoplasma
HAth Others 46.1 20.8

TE: Bl RAEMIEIZOKT KB RE; - SR,
Note: Others: All the unclassified and rare genus. —: Very low
bacteria content.

E[J £ A0 (Pteropus  giganteus)ip i 4y B H T RE4r
LT YR AR SRAEOVAA T, T £ M W N i
(Hipposideros fulvus)iti AN &4 e fit 47 4k 22 F
AFMERIAN ", Whitaker 25(2004) M EIE 9 Ff
1 Wi 7 38 T o B AR AR LT B A AN T,
PGB e R ) P W, 3K S R i A A B e
EH A, 5 ICEE S e b 2 24 MR
J&, HroRaii T s . SRR E . Orbus .

Pilibacter F1 Streptophyta /4N B R AE e B 7 iE
BB, TR AT HOBEAT IR R . AT AR

WRJCTHEE . FEARTHE . B B AR ER TE B A
TEFHAE R0 e b ) Daniel %:(2013)1
MIRIE(Cynopterus brachyotis)f) '8 lpiE 4B T
JaFriE . WiEIREIE . WA IREE . Ik E

Z W& (pantoea), HPERIZAWIERSN, HARKH
JRTEE iR S M rh A L e DUE
AR R g, HE E TP R R AR R, X
AIRE ST T H S AR A G, WA AT RS
T AN TR N 2 5
i [ I I 15 1 1 b A LT R S N SR B T Bk
FAFBURTE, n: EAT IR A (1 DA GERBTE L
IRiME S % A0 B AE X WIS (Desmodus rotundus)
B A R A BT R T A B T R A o
Fpe BT AT TR A0 AT LR R T e 4
JER e 520 A AR T S O 8 A R R e b, S
JRARRT BRI 4 . WAPRAEFHIE Y . ANE K H AR
7=, ALAIHES AIDS AR H A Som 70,
T IIT A A3 LA A LK TR TR A R T 5 | AR N 2R
IRE L U PR FE 6 40 250521 Ay I W T 1y 4
B AET EAARIETS | oS BEAR T A
WY SR PRI JER IR PR AR A 27 R A5 PR,
Il FEEY A IS s i b T A AR
e I I R T e A R T AR sh g, R
W L Y S SR, IR AT RO NI .
Yoo MRRESR | IRIER . BELA . B d RRIARAE SE
POBRET VDI R B — PO A S
W SR AM S E RO ks AT i 4
G R NN SN ATERS WS S i i
P R NN A B N ER i s NS O )
i, PRI, A PR B A I 7O A T A i
DI 1k N i 2 (A1 A4 o
Bt BT @ IR K AR F IR AR
LB T LTI EH 8, LRBE N
FTA AR EATA R R AT R i A2 o 45 F 69 A 8h.
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