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environments strongly influence the composition of the gut microbiota. However, changes in microbial
community structure with host age remain poorly understood. In this study, collected 2 adults and 3 chicks
Bar-headed Geese (Anser indicus) cloacal samples, extract total DNA samples, and using 16S rRNA
high-throughput sequencing, analysis and comparison the difference of composition and flora structure.
According to analysis the intestinal microflora of adult and chick of bar-headed geese, to observed the
dynamic changes of different age stage of bird intestinal microflora. A total of 9 different bacterial phyla were
identified in the cloacal microbiota of chicks (Fig. 1a). The results showed that Fusobacteria predominated
(48.29%) among chicks followed by Firmicutes (22.21%), Proteobacteria (22.07%), Actinobacteria (5.02%)
and Tenericutes (1.93%) (Table 2). A total of 17 different bacterial phyla were identified in the cloacal
microbiota of adults (Fig. 1a). The top 5 most abundant phyla identified were: Proteobacteria (64.69%),
Firmicutes (23.92%), Cyanobacteria (8.48%), Actinobacteria (1.43%) and Fusobacteria (0.56%) (Table 2). At
the genus level, the sequences from the samples represented 18 and 24 genera in chicks and adults,
respectively (Fig. 1b). We employed Chaol index and observed species curve to estimate the alpha diversity
of the chicks and adults cloacal samples. These results suggested that the diversity of the cloacal microbiota
of adult bar-headed geese was higher than in chicks. Analyses based on Bray-Curtis distances revealed strong
clustering of the samples by age (Fig. 3a). At the OTU level, there were 186 OTUs shared between the
samples from adults and chicks, whereas the other 640 OTUs and 90 OTUs, were specific to the adults and
chicks, respectively (Fig. 3b). These results indicated that majority of OTUs (67.39%) presented in the chicks
were also presented in the adults. The top 25 most abundant OTUs at the genus level shared by both adults
and chicks were shown in Fig. 4. This preliminary study would be valuable for future investigations of the
sequential changes in gut microbiota composition with age in birds.
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(Malmuthuge et al. 2015). %% P (Ahern et
al. 2014). EFEMIL (Kauetal. 2011). 445K
A K EEEAE (O’'Mahony et al. 2015), £
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TEBIAKY, BB S & 18 NE, 1M
BESLERCS & 24 A& (Bl 1b). 7367
REUTAT D ER I Ty “Hoh” , TEEME
AR B 11.10%%)] 80.64%. 4EFREF &
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JE A 85 AN AE S T3 AN R (3R 3D

i H] Chaol #5%i#: k25 observed
species FRE 2kt 5T o ZFEVE, 4210 Chaol
Fe BB h 28 5 observed species Bk il £k 191G
TR, S5REW, MEEMAEDN o 2R
PERMERS 2 = T4 (P < 0.05, Welch's
t-test) (}&2),

2.2 BASLE RS J e 1 G s A AR A R] 1) S
I

BT Bray-Curtis 5047, B F4E S (1)
T E 2 73 ) SRAE— 2 (8] 3a). fE OTUs
[F17K>F, 4 186 4 OTU J& T i fdf 19 3t 4y,

®1 BMERNTKERRAKFRRIESRETHE

Table 1 The number of operational taxonomic units (OTUs) assigned to different taxonomic levels

(from phylum to genus) in each sample

432525588 Number of taxonomic units

FEA BAE PR HITH
Samples The number of operational taxonomic units (OTUs) I Phylum 2 Class H Order FF Family % Genus
1 46 7 13 14 13 11
%EE" 2 189 9 16 21 21 18
Chick
3 133 7 15 21 21 15
[pA 1 574 16 25 25 25 25
Adult 2 509 18 24 24 24 23

HES 1~ HES 300000 3 10 HEAESAMAE, M 1. B 2 500 2 AR,

Chick 1 - chick 3 represent 3 chicks of Bar-headed Geese in 10 days and adult 1, adult 1 and 2 represent 2 adult birds of Bar-headed Geese.

£ 2 PELFEYE S AR A R P A & B R 2 (MR 5 /M
Table 2 The top 5 most abundant phylum in chick and adult

1 Phytum & Percent (%) P

4% Chick (n=3) F 1% Adult (n=2) P value
MAT ] Fusobacteria 48.29 0.56 0.239
JEEE ] Firmicutes 2221 23.92 0.890
AFFLHE 1] Proteobacteria 22.07 64.69 0.211
TR ] Actinobacteria 5.02 1.43 0.125
BEETA ] Tenericutes 1.93 — 0.454
WEZHE Cyanobacteria — 8.48 0.136

C=7 ONZT T AR I s P AE A RS 5 A S W 2 A TP B R A B P B
“— The phylum of bacteria was undetected; P value represent the content of significant comparison of adult and chick bar-headed geese in

phylum.
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Fig. 1 The microbial compositions of each sample at the level of (a) phylum and (b) genus
a. B SR S 540 A I A AE T K B8 b B ME S 5 4 S B SR TR B K P R

The microbial compositions of each sample at the level of in phylum (a) and in genus (b).
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Fig. 2 Comparison of the alpha diversity for each sample
a. Chaol il £k; b. Observed species iz .

a. Chaol based rarefaction curves; b. Observed species curves comparing the number of reads with the number of phylotypes found in each

sample.
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Table 3 The top 6 genera in chick and adult
%5 Adult 4% Chick
['7 Phylum J& Genus & Perent (%) "7 Phylum J& Genus o Perent (%)
— HAth Others 20.11 — FHAth Others 81.85
RATHE] AR 16.64 JEEER) HEIR T IR 631
Fusobacteria Fusobacterium ' Firmicutes Streptococcus '
LI WA 1339 FERETI ] CREL 234
Proteobacteria Psychrobacter ' Firmicutes Ruminococcus '
e g i -
IREEH Bulleidia 833 JPHEAT) AERTRE R 119
Firmicutes Firmicutes Leuconostoc
BRI BERT i
JREEET] SMB53 7.87 JREEE] SRR 0.88
Firmicutes Firmicutes Oscillospira
EET ] R 193 TG G EFEE 077
Tenericutes Mycoplasma ' Proteobacteria Ochrobactrum ‘
JEEERH ] BERRTE 188 AT B TRAT B 0.55
Firmicutes Streptococcus ' Fusobacteria Fusobacterium '
42H Chick group
I Adult group
0.75
0.50 -
640
025 %4 Adult group
0 _w t I .9 b
\(1711'!1‘5 \(\Iuiv‘l .l ("hlk'l‘\ 2 ( hici\ I iC iklix‘k,‘\ a

B3 B HE A R 2 5 B S A M K 5 R
Fig. 3 The similarities and differences of cloacal microorganisms of adult and chick Bar-headed Geese
a. F= T Bray-Curtis BEESMIFEAIAZS: b, 5B RoRBEE ARG 55 45 5 2 7] 5 B RIRR 5 1) OTUs.

a. Hierarchical clustering of the samples based on Bray-Curtis distances and; b. Venn diagrams showing the number of overlapping and unique

OTUs between adults and chicks.
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J@7KF Genus level

1. SMBS3 Il-5

TSR Ho
2. R 05

3. AR 0.0
4 DR I 0>

-1.0
5. Kaistobacter

6. H 3 Bk i )
7.Ce 115

8. Dorea

9. 8 H R R
10. Wil E R
L1 FERR R R
12, R

13, BRAF R
14. Bulleidia

15, FE T R R
16. H] % ER 1 )2
17, TR
18. i 1 R
19. S FE IR
20. & T
21, fE e i
22 A ENH R

23. Turicibacter

24, TR T
25. T4 R

Chicks Chick| Chicks Adut1  Adui2
B4 BS5%ESERKFEAENRERR 25 MESRET (OTU) HFKE
Fig. 4 The heat map of the top 25 most abundant OTUs in genus in each sample
TR, WL AR AR M S R TT N UA X 5, I BABUERE L B AR AR BE R S W22 AN i R 457 KT b 2B R AR AR P A 22 5
o AOFoREFER, BORRMEEL.
According to cluster, the classification units with high abundance and low abundance can be distinguished, and the similarity and diversity of
multiple samples at different classification levels can be reflected by color gradient and similarity. Red indicates high abundance and blue indicates

low abundance.
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(Rissa tridactyla) (van Dongen et al. 2013) J¥
55 55 4 S WA S S AR ) 2 R R L RO S5 R 5
—&, W 5MEH AR (Pygoscelis antarcticus)
B AE VDRI Fe gt R — B B RS B
X34 A G T P A ) B S ) 2 R
(Barbosa et al. 2016) . iXFhH#S T2 Z AL
AL AT RE A 2 MR RGN . H 5, AT RER
T4 5 5 RS I DX BEAGE B A ] o 491 2
VI iiE, FEHFMERAREEM, AN
(B4R, TERL T IREMER, My KELT IR
AWM E M T 44 (Malmuthuge et al.
2015) . 173X 48 B 1 K 1 S HE ST iz g it
PR — A AERFRE AR . Hxk, 4S5
TEBNAE 15, AR EA MR, R T IR
EMAEYIRES . KU, 4S54T 2
P EE RS I A] e B AR IR BRI e T RIS
AR, WG, RERGYINNIESNY)E iEw
BRI A E 2 OCHEAER (Ley etal. 2008) . J{
FNVIAEL T $hssh ¥, A i 5e M
ARG, AL ZHARGEMAEY), WS
16 FELHEZ M HERILAE KRR

AHIF G IR S i 5 A B s S AR )
FREE MR ES . thn, ARSI TR
LT IEAE S S E S TS . R BT
BRI FEREARAE T Hofth— 28 5 28 b, L anfi 48
FIAKE (P. adeliae) (Dewar et al. 2013). i
( Dromaius novaehollandiae ) (Bennett et al.
2013)F175 % (Aegypius monachus)(Roggenbuck
et al. 20140 BRAFRE [T AT LU AT W
BEMAEHETARI IR T R, 5% (Panda et
al. 2009). HEULHEMN, BEKEAE S oA 0 E
R AR AT B 1D B M AT R AT BT 1 5 IR T AR
R, BMREMESSOEE. FIEN ARG E I iE
EAET, B R IR ) B R A (R it
YR JUT R f# (Barbosa et al. 2016). 4%
SHCHEM,  BRE S R A 1 G G A P R T 1)
) =F R mT e 5 BT AGAE G . SR,
DEKEAE SR B W B B A RO LP =2 R N
M. Bk, 745G Rt A BB G % BB

Sk JRE B 1 R B 35 ) RNV A W e % 5 R R A o
PE o TR TR B D0 4 B ) 4 A IR AR v 1 B
FEAE T BERMER S . AR B T I L
WiE A, EHM SRR B AR S &
(Waite et al. 2015). fEy—Mid a5, B
LMY RIR £ B, YR N
PP ORTERSE 1979), TR E
A A HIL, AR R R B T &Y TR A 2%
sy (B 2016).

RV BRE Sk T i % 0 A 15 (] ik s Ak 2B A 2
R RATAEZE S, HIE OTU K FHRE
(Bl 30D R, P43 I s B A= AR A B
Z. WDy, S B pIE W L R 2
S FEAAL BANERE 1), AR 2 1R 2 i PP o
A Bl (GonzAez-Braojos et al. 2012).
%41, van Dongen %% (2013) &I, ZhEM
FEZRESAIEE 7 A OTU, MY 2 5
Ty . SUE A BA R, ARG R ERBE
SEMEAHE S MR S 3= OTUs 465 8 OTUs [
EE A1 67.39% . Ji DRI AT 66 A2 BRF S EE 1% Je 5
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