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TR KT G GE S BEAT I T AL RE S B M S W B i 3l T RE S A4, T EL S AR o A A
St LU EZ L R T XU I T T 2B D R AT W8 e B, AT XSUIEE B 8 40 T T A LU REBE BT 1 AUUFT IR 110 2, i
BIFE DA B &M v i 0 8 7 £ 2 SR WA R, A ) T XU B 2 2F AR Y T o AT S0 5 , HP 0% e 5 JRK
G FEEAE LA L% S5 28 GEAR 5 308 i S 28 0 , SRR TR Mg 28 N LU 1 R RN S AR
&y I B 58 5% K BT A U i T, T E e SR WA R PR 458 rh BAT AR PR T 15 ) B A B A AR B B i 1
TEBCAT W E 25575 Lei SN X B AT B A DU BE S AR A A T il 1, S5 2R R W R TV R BRI
FE R A FEEER AR R B AT K ERoRR A 7 2mt, BHR Stk M 2 2%, B i e 2
FEPER T A% 5

AT REALIEI 4 R BB 38 1o i F 0 Py AT H i S A T A £, HE H AR 0 SR BE il 5 R4
1#  4 2E B BRI O X HEA T 0B o WRTE AN R B, o 1 RSO BE 14 g 1 TR AR A 5 A 3 A A I 2
S, AR A ARSI Hh 50 s L ) P SR T S U B 2 B R B A B RO B RS O R R B B N
SR i 3 g oA E S I B B A R R A K o A B TR ARG N, R R 0 T SRR LM B TR AR s A
PO T 3 L% B -5 4 R I UM B M T T AR 2 R R BE TR DI RE 25 57 o W0 45 SR R T 0 A o B e fkt
ARBERISENE , S WU BE g S R B RGN , T s 12 B RN I 7 4R B 2%
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1.1 H@REE

B 2SR AR SR [ i 1 BB EL R AL B 4 R SO I . S T SR K PR e SR AR TS G 8
HAAFREA AT IO R JG A7 AR UK &, S 6 S 00 = Ah L, 4 A 3 REA 439158 ) €G.101,CG.102
CG.103,CG.104, FLHA 3 HAH H , SRAE CG.102 FEAS (1) UG BE AR B R /N, AR RS AR o
1.2 MpiEREYE E 2 DNA RIZEX

B DU (AL A S DNA (948 U A 8 77 + 3% DNA 2 HUA5R £ (Qiagen, Hilden, Germany ) , H A A 20 5§
ZHUI AT 1 1.0% R B AR AR I i KRS N DIN A P AF DG e B R BT i, fiff G TR K A B DNA FEZR 22 Ing/plL.
1.3 FFEHE 16SIRNA R EH ITS 55| PCRY 1

DIH B 5 1) DNA REA AR , L 341F 1 805R VES 1 W% 41 18 V3-V4 X 4T PCR 473 ; LA ITS5-1737F il
ITS2-2043R VE 5| ¥ %F B ITS1 X 84T PCR 4% . PCR SV AR 22 2 BRI 43, PCR B 2514 : 98°C 1min,
98°C 10s,50°C 30s,72°C 30s,30 MG ;72°C Smin, {8 FH 2% A B HEEE A FL UKW PCR 7= A 7 kil /s, 3% 28
bR R AE W (5 BB A FR2A 5 58 5 lumina T
1.4 HEHWH

FIH Uparse BAFAE 97% —FUHE T X Ir A FE i 1A 850751 (Effective Tags )47 OTUs B2, Mg OTUs 2R
FEEH X OTU PARR P HIMBA AR o 40 R B 1 4332 HH Silva(138.1) Fl Unite (V9.0) B8 PEZEAT HEXT
BN R B R E S LA SAE A 53 K E A TRRE B A E o 32 H QUIME SRR 53 BT i 2 ) Alpha 24
PEFEEL, 045 Ace #5841 . Chaol #5 %X . Simposon 1 Shannon—Wiener $§ %, PICRUST FH T FU il 21 w1 30 7 250455 14
SN Tfe AR T A AEATE KEGG B0 i 1) D e w000 AN == B 5 8, BE 4 3= B HE 44 1 35 1Y D fig Je FLAE A
AR B HIAE SR E T R AT LA DhaE 25 5o i FunGuild "7 X B0 G i 3 40080 154 7 3 TR
I ReFI , M4 5 55 SR Mg R4 T DI 4341 , e B (5 2 HE 4 Probable 1 Highly probable RS #5453 , A4 HAHXT
T2 N guild 2 IR

2 R

21 BEMEVEESHEMNE
38 33 Mumina &5 38 12 0 50 5 3R 75 256564 2576 AN B 16S tRNA J3 51 F1 256780 2545 A EL 1 ITS X 5 #%
P30, 44 97 % FIALLEE S 2 Hir 4l B8 5900 1 OTU LB 769 4> OTU , 25 F i SCPE 7 35 R 47 99.6% L) I, BE 1%
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S WA B W) i T8 AR DR VR ) LRI B o AH T RN L TR Alpha 22 FEPE 43 AT 2R, CG.102 FE AR Shannon
Simpson ,Chaol 1 Ace 48 BT HA = AEAS , 7 HoAl = EEA AR N 75 B 05, Ui CG.102 BEAR T AE W e
TR Z R RS IR T HAR = HEA (R D,

F1 BEMEEAARNERSHEERY

. FEA 4Bk
DGRyES Alpha ZFEPEFREL

CG.101 CG.102 CG.103 CG.104
Ace T8%X 1534.975 1298.465 1538.351 1531.713
_— Chaol $5 %k 1508.053 1266.071 1513.859 1550.731
Shannon 4844 8.015 5.776 8.165 7.731
Simpson #6454 0.988 0.879 0.990 0.984
Ace fa%k 220.535 131.695 190.056 232.188
. Chaol 154 220.143 132.231 187.545 228.786
HA Shannon 844 4.378 1.395 3.876 4.230
Simpson F5%L 0.912 0.319 0.869 0.897

22 BRUEhEREAKAMS T

FEI K 1, CG.101,CG. 103, CG. 104 = AMHEAS R HEAS A4 A — 20, FLAN TR Vs LARBE R (Firmicutes )
FHLFT B 171 (Bacteroidetes) 3 3, ~F- 2 A 42 B 735 O 56.29% 1 25.1% 5 A R T 1% (18 A LI 1]
( Proteobacteria, 3.8% ) . JE T B ] ( Verrucomicrobia, 2.9% ) . i 2% W '] (Actinobacteria, 3.5% ) . W2 JE 14 ']
(Spirochaetes ,2.3%) , WL B ER TR ] (Kiritimatiellaeota , 1% ) 5 CG.102 HARJE BT T JIZE AT XS = BEBH 55 1 HoAth
SAREAS TS RE ] AURF T BAR 42 B AR T H A =M FEA . CG.101,CG.103, CG.104 Hf S AL
T2 ] (Ascomycota) , i 64.3% ; Fok i F 1 1] (Basidiomycota) FH FE§F 5 ] ( Neocallimastigomycota)
355 18% F14.4% ; BB 1] (Mucoromycota ) FEXS =F BERAK A 7 0.4%. CG.102 5 HAh = AMEAM L, DL —
TR T 1o 32, s R 92% , I 1 7R
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B 1 [kFEERIEMEMAE (a) IEE (b) BRI

FEANFBLKF- E, CG.101,CG6.103, CC. 104 T HELA AL, LUJE 5 BRI BE (Ruminococeaceae) 1 5t LI %
PR EF}( Christensenellaceae) i 3, MAE CG.102 FEA HRAG N H 224 HoA =R AR L3 BE, (045 1 F i
W B} (Xanthomonadaeae) AR M B Bl (Pseudomonadaceae) A 58 [ B Bl (Burkholderiaceae ) | £F 4 5. fifd 15 #}
(Cellulomonadaceae )% , V58 B PR A Bl 78 LTS A F B FRAT E B (Rikenellaceae) U7 B Bacteroidaceae)
BIRHE R} (Lachnospiraceae) T 5 LB T HoAfls = MFEAS . fEERZ1H,CG.101,CG.103,CG6.104 =AFEA
XS F R S AR TR T R LR (Thelebolaceae ,17.8% ~ 22.3%) . EBRFEFL (Lasiosphaeriaceae ,
10.7% ~ 16.8%) 2 £ F Bt (Ascobolaceae , 13.2% ~ 22.7%) .t 5 £l (Aspergillaceae , 3.4% ~ 9.2%) . J& il It ol F}
(Sporormiaceae ,0.6% ~ 1%) . ‘K 22 #} (Pyronemataceae ,0.2% ~ 1.2%) BB Microascaceae , 1.2% ~ 1.6%) ;
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AT T B T B (Filobasidiaceae , 8% ~ 15.6%) FaIRWERER} (Cryptococcaceae ,3.4% ~ 5.2%) , 1fii CG.102
FEAR LAY — , TR TR R B (Microascaceae) L1 15 82.4% , WK 2 7R

17 1A
| e
0.75 g 0.751 "
| [ ! - S s
i == L R . ﬁ%g;‘i‘ﬂ
N ) wmm [T 1 i1 T [P m R AL
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= [ | TRAF B} ﬂ_ﬁ et
= mE A = P
= b Tz
] AR - y
0.25 W R 0.25 =il
CE A W R
0- N
€G.101  C€G.102  CG.103  CG.104 €G.101  CG.102  C€G.103  CG.104
FEA £2 K FEA 2L FR

(a) (b)
B2 RokFEREHEMAE () MER (b)BHEHE

1EJ& K £, CG.101, CG.103, CG.104 4 12 B fF LA HUAT B J& (Bacteroides , 61.2% ~ 85.3%) , Bl 3¢ = i J&
(Akkermansia,1.7% ~ 5.1%) , K42 098 B 40 ( Unidentified ~ Ruminococcaceae ,2.1% ~ 2.7%) , FAFF
J& (Bacillus , 1% ~ 2.6%) 7 3, M AE CC 102 A X $EJ 7 Lo i 35 A0 , 107 1k ¥ €0 PR MO TR (Luteimonas )
2 4k PN & (Cellulomonas) 1 FF & & (Arthrobacter) A& & (Acithrobacter) (2K Wi i )& (Devosia) AR
IR R (Pseadomonas ) 55455 i 5275 . FLBJE ZKF I CG.101,CG.103, CG.104 = ANFEAM A B HE T4 B
[TV ZE £ S (Ascobolus ) 53 55 )& ( Thelebolus ) MR L5¢ J& (Podospora) . 1 %% J& (Aspergillus ) FH T 1]
(%) Naganishia . F&ER 1% )& (Cryptococcus) B FEHET 1047 % ¥ i 85 )& (Necallimastix ) , B I = B &, 1 CG.102
VIR — B2 R B 22 MU B & (Scedosporium) M %, 1Y 82.4% , WK 3 Fi7s .
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TEFPZKAE L CG.102 FEAS ARt o LU AH X 458 1 7 8 2 A B2 TRT ( Pseudomonas aeruginosa) FIR ST
J& B3 AEAS ST 1R (Acinetobacter lwoffii ) 55 40 R 2 HE L AL B 2 B PE L 0T 1 (Scedosporium prolificans)
e 4 iR .
2.3 HEFMEREKTELEFRIEER T

WNE S 7R, 83t PICRUST 431 2 3R, DU RE A gy T8 200 7 5 B2 40 A 7B R A I 7 17 (46.9% ~ 48.7% ) ,
VO BAL AR BAL PR (16.8% ~ 20.2%) o 5 HA = AEAAA L, 75 CC.102 FEA b Jiz 38 T AF AE P18 15 N7 200
BB NS R GE YL AT SRR i MR F S S SNEAE AR S AR R R S
P2 ASPEGE T AR NG S A% 2 AR BACHT A RAAE 5 D RE P o B A 0 3 s T A = A 7R
i B PR A AR R AT AR A R AR R RIBE T BB A AR R AR e R g (S B A
KA PR ARG % R BEROR B 5B R S S5 R
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3 FunGuild X 4 MEAS B HEYSE OTU 5475 3R 8B D BEVE M0 AT , SAS I 1 8 P8 3R 2880 4351 Ry I
AR A SR TR B B - A SR o B - A A A g SRR R SRR SO - A - R
R, AAREA 30 L P AR T e RROK, i 45.7% ~ 83.5%. 5 HAML = ANEEARK L , CG102 BEAS i AE B 7
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MEAER Wi A v 3 ) R A 1 e R, 2l FH R 3 R B R AR PR S E s Wi R B
A RS, IOk 4 2 1 FH T sh g e it og vh e

WS RN, UGS AE — % 22 A Wi T I AR Pt B 05 B A W st m gz oe e o R As
52 CG.101 .CG.103 .CG.104 FEA I 7 25 FEAE — 2 P B L AT LA sz s st () B oy S {2 b A A0 B 17 1 I
WA EAEAE T H BB ACE B RS ERE T R H R BT E | X
i Lei AN IF SR A5 R — 80 TR TR TR TR B E R, 5 2 A R AL ST AT
WY ARALS SR A SR B T CG 102 U E W) 2R 2, BERE AR A, A3 25 B o /DN R s 48 v L A3
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(A B0 B RN S5 B0 T

TENIKV b W5 L 0, IR RE DA 1 55 B8 7 1R ) WA %, I LE 8] 5 75 i 8 A0 22 AR O, 4TI 1] 2
A BRI TR K ALA YA RE 17 JEERE B T TR B 1T A% L A9 Bl 4 0% 10 A8 Al T AR Ak, H: B 3] 2L 2 HER e
FR Z A B AT — 5 ARG o WFFT R BH AR T TR 11 3 B I B N2 18 32 B8 20 AN AR B AL bR
F/NILEE N A T 7 K e S S TR R E W AR I TS 5 R AR S U E I T e 22 5, R L SRR AR 1L, 18
15 2 A W) 2 A P DL B RE T 1A G =5 B2 I 2 T 9%, A2 T1 B 1 AR 6 3 B 33 = . AR F g rh
CG. 102 FEA iy i TR TE 22 M (b 38 1 e, JEEE T | RBLRT 77 11 EL B 6K, 5 2 5 i T 4 R AR 350 A T e
PER, ASTE A 1T AR 32 B 35 BT, 55 2 w0 R S AH DG Ao 245 R — 3

FERMKAY L, 9 15 3K T 0 v HEL T 19 R DA A A 2 TR 1 2 A T, 6 V8V i R S BRI AR .
BRI RS 77 AR A A R TR , 5 21 4 3R 55 20 I A A 25 DI AE 56 o BL W 4% 0 7 3h W W 1 26 v
i AFAE X J2 AT A ) s B B R S T AL h A Tz Re A A R AR TR , R B
RN , 3 19 Fh AT ML TR BB A8 1 B B IR 19 2 35, 5 11 e A 0 1) 7= A4, DT 4 58 M 32 104 i 3 f i
717, TECGA02HEA T LU A 5 B BE W 080, o 0 P R VR 55 , 1 266 M5 b 2y B e I, 38 pHL A
WU B0 0 P R I A PR 2 0 A 5 BOR R A I B R A BUE A TE RAE R & A SR E RS
AR, SRR A SO T AR 1, It [ &, 18 R 2 e o TRl 25 TR /D 2 R BOME 28 o0 A 0l T s
BRI A R 2, SRS LA,

FEJE KOV b AF5E 2RI, BT e AV S — BB B 45 A B, A R s At D R AR 2 B T A
B, GRS B 25 . WFSE R BRAUAT R I i 5 BR T 8 R 2R AT R AR AT TR R 7E SR FEF A
XU Y iy 38 27 A T AL P ) R 45 B BRI/ A R B, (a2 h BT TR R e T Bk
J& R E LA E A3 B8 (Paludibacter ) AR 2 5 370 25 T I VS D, 1 3 B 26 J 6 5 0 1) fi i &2
KEE, AT LIS HA = ANFEARM L, CC.102 FEAS P Bl g & 5 JOUFF B R B BRI R 2T s
JIT 7 EL BTG, HRE T HL T BEAEAE WA B RAE , TH AL D RE 2 IR A5 ),

FERNIKF- 1, CG.102 FEAS ARG T 1 7 b A o P B S (B BRI O I FE S ST 11 N 22 B 38 24001 14T, W RETR
BB YL I3 BASRE S, 7™ B 5 M 0 118 R o ) o I P M TR T 5 RS S Bl 0 P U R e, 32 3 i A e
PESAE SIBAURE , I 5 HALAH RV A G , a0 2 BRI A KA AT B (Escherichia coli) , W4 f5 235 IR
152 W AEAS ST P — PP AR B0 T, & O 4R S RN ST i 2 S5 S R BB i B R 2 H R
61 TR S — B SR 0% B, v] S SOCE R I B A R R, Y T S ) AR S 5 A R AR
Tk B R

YIRS HT R CC102 FEAR R B L M B — 1 2 B IR 290 7 18 , 1 HL B2 8 A 10 2 B0 T
I ECTR FunGuid D) RE 00 HiZ 28 B 4k 70 25 A I A BU LT . PICRUST 20T & 3, CG. 102 A A v Bly [R5 4
A R T REE B, 5l T B A2 2 i B B B A T8 AR SR, DT s g b S 1z, PRI CGL 102 FE AR
GG F AL . A R UE Y T T R D B AL AW R R R R RME R T R
Vi B XREE MR, DR SR TEAE BIOK 118 DL Sl b i 45 I 41 201 RN A A O BEAIBT R A
W IR 2 KU R I REZEL 7, CG.102 15 T R Bk Ak & B AR 3 Fn R AR 5 A
TR RIS ST 14K R HE =Y AT 58 B ORI JOKA =D A KK FIrd e A 2 IR 1R
IR =7, P REAL T AR LG P A R I I BB, DR AR B A A 3 L /N o 3 AT B i TR SR A A O,
BETE T LU B AR 7 R IR A R0, e 7K A5 0 AR 5 00T TR T ARG = BE AT AT 5% 5 3 Ak, b A A
WD) REZE AL, B0 A B AT LUR I fE JE 00 20 W R ek i IR A 20— LD, X AT g S AR S BRI B K RS
BIFT T 5 B0 TR G LA KD g TR e R AR R B KT AR T M 1 b A R 0 o FELDT s AR TR A
Has WA K. TEAEYIRRG I, CG.102 15 BT 25 , MG RS JH1THE ) 22 , W AR AR 1 = 40 i 2 X% 7
T RBERG R SE e ( BAC B, T DU R B AR RGP EA BEE R PR
ok LT B AR E R I Y IhRE ROk . CG.102 18 T L5 AL FREE 140 2% , Ss Vi e J1 2%, 21
JiL B A KRN BE T D B T BE AR, 300 18 240 10 A A B8 0 559 5 A5 Yo R AR PR AR 0 e T A = AR
A X AT RE 5 2 Rl AR A A 56 . i AT 0, CGL102 B85 8 F1 I, S gy , AC I T RE 3K AL, AT fiE
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Diversity Analysis of Intestinal Bacterial and Fungal Communities between

Healthy and Infected Bactrian Camels
BAI Ru', YUAN Qing-qing',ZHANG Xiao-le',WUEREN-Ahebieerdi"**,MUGULI-Muhaxi'?
(1.College of Biological Sciences and Technology, Yili Normal University, Yining , Xinjiang 835000, China;
2.Key Laboratory of Microbial Resources Protection Development and Utilization , Yili Normal University,
Yining, Xinjiang ,835000, China )

Abstract: High—throughput sequencing technique was used to analyze the diversity and structural composition
of bacterial and fungal flora in fecal samples of four adult bactrian camels in Barkun County, Xinjiang, reflect the
characteristics of intestinal flora infected by pathogenic bacteria and the relationship between intestinal flora
imbalance and bactrian camel health and the gene function was predicted at the bacterial and fungi level. The results
showed that there was no significant differences in the microbial community structure characteristics among CG.101,
CG.103 and CG.104 samples (P >0.05) , for example, the largest taxonomic groups at the level of phylum, family
and genus of bacterial community were Firmicutes, Ruminococcaceae and Bacteroides; The dominant phylum of
fungi included Ascomycetes and Basidiomycetes. Compared with the above three samples, sample CG.102 had lower
microbial diversity and relative abundance of beneficial bacteria, but more Conditional pathogens and pathogenic
bacteria. At the Phylum level, sample CG.102 had lower abundance of Firmicutes and Bacteroides, and higher
abundance of Proteobacteria and Actinobacteria. At the family level, the relative abundant of Akkermansia,
Ruminococcaceae, Christensenellaceae, Rikenellaceae was significantly lower; At the genus level, the relative
abundance of Akkermansia, Bacteroides, Ruminococcaceae and Bacillus was obviously lower than that of the other
three samples; At the species level, a high proportion of Pseudomonas aeruginosa and Acithrobacter lwoffii were
detected in sample CG.102. The fungal community of sample CG.102 was dominated by a single Ascomycota,
Ascomycodaceae , Hyphomycetes, Scedosporium prolificans.The prediction of bacterial indicated that the camel
represented by CG.102 sample have decreased immunity and be infected with diseases.

Keywords : High—throughput sequencing; Feces ; Unbalanced flora; Bacterial diversity ; Fungal diversity



