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ᴆ Ӿ  ҕȋ ᵷ Alphaὗ һ CG.102 ShannonȊ
SimpsonȊChao1ᵷAce ếξ̈́Ѵͻ˺̒ Ѵͻ˺̒ כּ Ι CG.102
ὗ ᵷ̖₡ּתếξ̈́Ѵφ˺̒ 1 ȋ

表 1 骆驼肠道样本细菌和真菌多样性指数

ӎ Alphaὗ
Ace

Chao1
Shannon
Simpson

Ace
Chao1

Shannon
Simpson

ᴰ

CG.101
1534.975
1508.053

8.015
0.988

220.535
220.143

4.378
0.912

CG.102
1298.465
1266.071

5.776
0.879

131.695
132.231

1.395
0.319

CG.103
1538.351
1513.859

8.165
0.990

190.056
187.545

3.876
0.869

CG.104
1531.713
1550.731

7.731
0.984

232.188
228.786

4.230
0.897

2.2 骆驼肠道菌群的组成分析

Ằ ˻ר CG.101ȊCG.103ȊCG.104˺̒ Ἇ ˵ Ѵ ΊעἾ Firmicutes
ᵷ Bacteroidetes ̜̝ ếר һӎ̜תּ̖₯ 56.2%ᵷ 25.1% ὠ̈́תּ̖₯ 1% ᴋ

Proteobacteria 3.8% Ȋ Verrucomicrobia 2.9% Ȋ Actinobacteria 3.5% Ȋ ς

Spirochaetes 2.3% ắ ╗ Kiritimatiellaeota 1% CG.102̕ᴋ Ȋ תּ̖₯ ̈́Ѵͻ

˺̒ Ἶע Ȋ תּ̖₯ ξ̈́Ѵͻ˺̒ ȋCG.101 CG.103 CG.104̕ ּΤԈ

̜ ẍ Ascomycota ּ64.3% Ѵ ̜   Basidiomycota ᵷ Neocallimastigomycota
һӎּ 18%ᵷ 4.4% Mucoromycota תּ̖₯ ξ ּͧ 0.4%. CG.102˿Ѵͻ˺̒ Ίֵ˵

 ẍ ̜̝ Ѵּ 92% ᾊấ1 ȋ

!"
#$%&
'(%&
)*%&
+,-.%&
/01&
23%&
45%&
67%&
89%&
:$%&

CG.101 CG.101CG.102 CG.102CG.103 CG.103
EFGH

(a) (b)
EFGH

CG.104 CG.104

I
J

K
L

1

0.75

0.50

0.25

0

I
J

K
L

1

0.75

0.50

0.25

0

!"
;<%&
=>*&
?*&
@AB%&
CD%&
D<%&

图 1 门水平上骆驼肠道细菌（a）和真菌（b）群落特征

Ằ ˻ר CG.101 CG.103 CG.104 ι Ί Ruminococcaceae ᵷѠ
Christensenellaceae ̜̝ ẰCG.102 ̕ Ҳὗ̒Ѵͻ˺̒ ̕˾ּΤԈ ֒ ֵ

Xanthomonadaeae ȊЫֵ Pseudomonadaceae ȊβѠ Burkholderiaceae Ȋ ֵ

Cellulomonadaceae ȊѠ Ȋ Rikenellaceae Ȋ Bacteroidaceae Ȋ
Lachnospiraceae ּ Ϣếξ̈́Ѵͻ˺̒ ȋẰ ∑ CG.101 CG.103 CG.104˺̒

תּ̖₯  ẍ ₨ẍ Thelebolaceae 17.8% ~ 22.3% Ȋ Ὁ Lasiosphaeriaceae
10.7% ~ 16.8% Ȋ Ascobolaceae 13.2% ~ 22.7% Ȋ Aspergillaceae 3.4% ~ 9.2% ȊὫ

Sporormiaceae 0.6% ~ 1% Ȋ ̋ Pyronemataceae 0.2% ~ 1.2% Ȋẍ Microascaceae 1.2% ~ 1.6%
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  Filobasidiaceae 8% ~ 15.6% Ȋ Cryptococcaceae 3.4% ~ 5.2% CG.102
ֵ˵  ẍ ẍ Microascaceae Ϣּ82.4% ᾊấ2 ȋ
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图 2 科水平上骆驼肠道细菌（a）和真菌（b）群落特征

Ằ≢ ˻ר CG.101 CG.103 CG.104 Ί ≢ Bacteroides 61.2% ~ 85.3% Ѡ ≢

Akkermansia 1.7% ~ 5.1% һ ≢ Unidentified ~ Ruminococcaceae 2.1% ~ 2.7% ‖

≢ Bacillus 1% ~ 2.6% ̜̝ ẰCG.102 ̕ ͍≢ּ Яξ ֵ ≢ Luteimonas Ȋ
ֵ ≢ Cellulomonas Ȋ ≢ Arthrobacter Ȋ˾ Ӿ ≢ Acithrobacter Ȋ ≢ Devosia ȊЫ

ֵ ≢ Pseadomonas ȋ ≢ CG.101˻ר CG.103 CG.104˺̒ ΤԈ ̜ ẍ

≢ Ascobolus Ȋ₨ẍ ≢ Thelebolus Ȋ ‖Ὁ≢ Podospora Ȋ ≢ Aspergillus Ȋ  

NaganishiaȊ ≢ Cryptococcus Ȋ ≢ Necallimastix תּ̖ CG.102
Ίֵ˵ẍ ̋ ≢ Scedosporium ̜̝ ּ82.4% ᾊấ3 ȋ
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图 3 属水平上骆驼肠道细菌（a）和真菌（b）群落特征

Ằ CG.102˻ר ̕ Ҳּ ₯ Ыֵ Pseudomonas aeruginosa ᵷ˾Ӿ
≢ ˾Ӿ Acinetobacter lwoffii ΊᴃΤԈ ὗ ὗ‖  Scedosporium prolificans
ᾊấ4 ȋ

2.3 细菌和真菌水平上基因功能的预测

ᾊấ 5 PICRUSTһ ᴇ ẑ̒ ̝ һⱬẰ Έ 46.9% ~ 48.7% Ѵ

ΪІ Ὅ 16.8% ~ 20.2% ȋ˿Ѵͻ˺̒ ẰCG.102 ̕ Ằ ἲ Ȋכּ

ӾȊѾһ ȊΪ Ȋ Ȋ ᵷ Έ Ȋ Ἇ Έ ȊІᴢ ₲Ȋὕ ˿Έ Ȋ Ȋ

ᴋ Ȋ ᵷІᴢΪ₲Ȋ Έ Ȋ˾ ӹ Ἇẕּ̖ת ̈́Ѵͻ˺̒ Ằ

ӿẕ ᵷ Έ ȊΈ Ȋ ᵷ ͐Ȋ Έ Ȋ ȊΈ Ȋѡ ȊἏẕІ Ὅ

Ȋ ֙ᴬ Έ Ȋ Έ Ȋ Ȋ Ȋ ₅ Ȋὑӓ˿Ѝὑ ᴀ˿ּת ξȋ
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Abstract Fgef+rfpmsefnsr qcosclagle rcaflgosc u_q sqcb rm _l_jwxc rfc bgtcpqgrw _lb qrpsarsp_j amknmqgrgml
md `_arcpg_j _lb dsle_j djmp_ gl dca_j q_knjcq md dmsp _bsjr `_arpg_l a_kcjq gl @_pisl Amslrw Vglhg_le pcdjcar rfc

af_p_arcpgqrgaq md glrcqrgl_j djmp_ gldcarcb `w n_rfmeclga `_arcpg_ _lb rfc pcj_rgmlqfgn `cruccl glrcqrgl_j djmp_

gk`_j_lac _lb `_arpg_l a_kcj fc_jrf _lb rfc eclc dslargml u_q npcbgarcb _r rfc `_arcpg_j _lb dsleg jctcj, Rfc pcqsjrq

qfmucb rf_r rfcpc u_q lm qgelgdga_lr bgddcpclacq gl rfc kgapm`g_j amkkslgrw qrpsarspc af_p_arcpgqrgaq _kmle AE,/./

AE,/.1 _lb AE,/.2 q_knjcq N＞.,.3 dmp cv_knjc rfc j_pecqr r_vmlmkga epmsnq _r rfc jctcj md nfwjsk d_kgjw

_lb eclsq md `_arcpg_j amkkslgrw ucpc Dgpkgasrcq Pskglmamaa_ac_c _lb @_arcpmgbcq

_lb eclslb ecls


