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The Gut Microbes’ Diversity and Function of Phasianidae
Provide Insights on the Adaptation to Their Diet

Shen Jiabin',Zhang Xuejing',Wu Wei',Hu Wanting',Zhang Chenglin?,Zhu Lifeng’

(1.School of Life Sciences , Nanjing Normal University , Nanjing 210023 , China)
(2.Beijing Zoo , Beijing 100000)

Abstract: Intestinal flora plays an important role on the life activities of animals. In this study, high throughput 16S
rRNA gene sequencing method on feces was used to investigate the intestinal flora of Phasianidae birds considering
their omnivorous diet structure. The study totally gained 189 860 sequences and defined 4 305 OTUs. It was found that
the gut microbes of Phasianidae birds had relative high proportion of Proteobacteria compared with those from other
birds. Although treated with the same diet, it was still found the partial divergence on their gut microbes, which reflecting
indicating that the status of host phylogeny plays an important role in shaping the gut microbiome. Further metagenomics
analysis revealed gut microbes of Phasianidae animals were potential enriched in these metabolism pathway on many
harmful substances intaken, which ensures the normal life activities of the Phasianidae.
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Ho g 3B TR D AN AT I, K AR 1 1 T i A 0 v A AR 21 4 3R T | B— 0 25 W B S5 7 P 190 22 oM 7 7K A I
L HER . 2014 4F, Roggenbuck 55 AT £ 1 19 28 3k 2 W (Coragyps Atratus) Lh 213k 55 N (Cathartes
aura) LI P R BOW B LA SRR R T S2 MR A TR T, SR R U E AP TEF 2 80w T B T E
(R 2H ILAS FE 20 S5 R, AN 2 TR Ry AR TR IR A B8 AT ¢ 2B 8 Ak , 3k — R PR LE 56 U R REAR 4 b 3k 17 )i £ A4
155 IR IR B B R 3€ BRHE (Opisthocomus hoazin) B i iE A BE A R BRI DI 6E , Hobm B R H 2= 5 2R /)08
B R SR AR Tz R T AR S 3 RN Z e IR B nadE 1 S K B s A R E R A T
TRAMSE .

WA IE RS TAEL T T BRI IRSNE SR B0 & SRR 710 DNA 2 FHARM KI5
ST IR T B3l AR ST P . BEE el B ORI IZ AT, 16S rRNA FEPIIN P HOR B 22 K i A
Tl 558 LA S ZREPE ST — A AT ST BT B4 | B 70 B R A R 9 & 8, AAT T T TR AR
AU BR T332 0 25 5 H I REAII 2R AHE  FERERE b BR 22500 (Gallus gallus)™ . K3 (Meleagris gal-
lopavo )" SE E BE WAL B PRI HEAT 1L R FE Z 81 HERE AN 1 b FEAS BRACHEA T 1 308 TR R 7 T A5

HERHE TS0, 8L H T A 38 &, 159 A h A FHER SRR P e ERZ —, #6558
T HERS S 21 J& , 56 Bl 29 5 T SHEREE £ 38 JE 19 55.3%, KL 159 R 36.2% . Horh, IR A
(Tragopan caboti) . A B HE (Syrmaticus reevesii ) %5 B TR E R A I -3 30, HII9E TUCN sk
WSl 2 SR R AR R AR A AR IR I B Y — S AR R (AR
W RPRBE ) 25 ARG BRI BRI AR AR L BRaxX e SRR R LASE , R EOHE R 5 2 40 A R A
U, —LER UG KA B A — L A P ZR AL HG B 0 BER AR S L AR 2l B4 L R BB S |
B 2255 . HETHER P 28 10 S 38 71— IR RN , (Bt A 3B 531 5 o R SRS Il
PRI X AR 5 i 3 TR R AR T R AT UHER L B 2R 035 07 A= A7 5 AR APt 1 B S R Sl )

1 AR5k

11 H#mEHWRESRKREF

FE SR AL BB | 2t 6 & S B K5 2 F 52548 5 3% ( Crossoptilon mantchuricum) ¥ I8
fHE A K RHE, UL W RS (Lophura swinhoii) . F & #5 X (Chrvsolophus amherstiae) 35 S5 (Phasianus
colchicus )55 12 ANFAEAE &, BENE 2 R L BARTTE N - ST EE RO ZAE , A KR T R Bt B =
55 o AN Sl B ER 0, R A BSOS S 80 CYR R IR AT
1.2 DNA #3REX

DNA $2HU5 4R SR QIAGEN 22 JEHI 41 DNA $2HUAH & (QIAamp DNA Stool Mini Kit) , #2 X
Jr i DNA £ Nano drop A8 HAEE | Qubit A5 v J32 9 FH BrONS W B e b, DRORS: I HC 58 B 1, R IS A% A
AT
1.3 W

TR T el B P AR, Miseq “F- 53 3647 168 tRNA &R A0 77 A% . XUl 5, 7 51 40 3%
515F: GTGCCAGCMGCCGCGG ;907R : CCGTCAATTCMTTTRAGTTT. T LA 2803 4 PRdE ok uk 2Bk
i A S8 A L 7 2 114 1 o 1) 91 P TR 0T
14 EYEBSN

= = A B8 A QHME( Quantitative Insights Into Microbial Ecology) AT . QIIME pen
16S rRNA J& K ¥ 41 19 70 B A5 20 732 B R . #EX B, DL 97% 19 )3 5 ARABLBE A BB #E 1T OTUs (Opera-
tional Taxonomic Units) i 58S, X452 (1 72 51 3547 AN 8] 43 28K B2 E , R Cytoscape "™ 4 & net-
work X EER} 19 P9 A0 B 2 B A BOC R AT ERIE . BRI Z AN IR HEAT T A R BE alpha Fl beta Z2FE M
(53 B, TR FH A IS [R50 % H T WL 209 OTUs £ B 4522 i 4 e M it 2 45 LA 52 SRHI 5 9% 2 1)
il AR B R A B D) RE KO AR J2 56 3403 1 PICRUSE ™ A 16 rRNA 56 #0722 SR 41, 0F 5
KEGG %4 % (Kyoto Encyclopedia of Genes and Genomes ) #E47 FbX], F-#R[FIEIE A, FF ot H T ge = 511
AR %
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2 4kt

21 ML

A — S B BUFH) 189 860 5%, A X T 4 305 4> OTU. Hi Bt 28 S 7% 24 kE 5 I 8 2 507 4
UT 2 000 Ze A7 I IF I T2 , W7 20 B0 36t OTUs 9 & B STERAR /N (B 1a). X BLIA AR TR
BORFRFE M I ZREVE , K BAEREIT 2 000 2245 B 0, 2 5 It TF22 (& 1h) B35 T OTU
(1) 94.91% , A 7 458 O 2l a5 T 4R ZEHUEY) B I T 2R RE T )5 820 Hr i nl
S

1800 - 8r
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oy 56
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1 FTEH ST Z&F0 Shannon £k

Fig.1 Rarefaction and Shannon curves of all samples

22 HERBFEBREERK

WFIE & B, HER 7 8 A AR (] 2) TR 7T TR K b, & e B B0 2 A8 2 1 1] (Proteobacteria)
(54.66%) , HoR S JEBE R ] (24.02% ) FUATET T (12.07% ) %5 . S5 HFL3hW 1738 B REA e, JERH S 2 g3l 1
FEPASIE TR T R

1.0
¥ Others
0.8 B Proteobacteria
B Firmicutes
0.6 g % Deferribacteres
# Cyanobacteria
04 )
# Bacteroidetes
B Actinobacteria
02

S S R T S L. S A S AN NS A
RO @‘&@%@@& & @j@ﬁi@%@i@@ &
B2 R EXEFER AR
Fig.2 The composition of the gut flora in Phasianidae

23 HMZENEFENEEXER

A TG T[] — BRI v (8 TR AR e 2 () AA AR T AR, TR AR 2 ) YOG 2R R O IEAH GG AR, BRIV 32 g
R H RS A A A RO R e VAR S . T Cytoscape HH R CoNet 4 137547 5L 40 B4 AH Xt
F LI network (IR, 7] LLEFT BT Z (8] B9 AH B ¢ & (Spearman cut off p=0.6, P<0.05) (& 3). 2552 & #,
TEHERHIE ERE T, IEAH G FR R 24 (75.69%).
24 BEERSH

FIRHERE S 2 T R AE 16S rRNA FER BT T UPGMA B} (Unweighted Pair Group Method with
Arithmetic mean) (|& 4a). 454 F R 50H87 ( Principal Coordinates Analysis, PCoA) (Kl 4b) , 45 5 % B
ey E XA ity 55— WA ot PR R e A, A ot PR R AR A, T LR — B B PR AR A SR R

- 92 —



DA, 55  HERL S 2 3l Tl E W 00 225 D RE R X B 03

A\ Actinobacteria
Bacteroidia
Chloroplast
Deferribacteres
Bacilli

O Clostridia
Erysipelotrichi
Alphaproteobacteria
Gammaproteobacteria

O Spirochaetes

Positive correlation

- === Negative correlation

3 HERIBFE R B network E

Fig.3 The network of gut microbiota in Phasianidae

! I ° PC2(13.22%) ‘e
b 3 it 4 T 3
PR S o —iv
2 g V1 K e
B A0
) W E 5
73\ i1 W A
WERs2 Zis
736 . .
e 239
T KRR
PR EHE 1 .
‘\»b‘v % . '
S e [g’u % I R A2 PC1(26.44%)
[EPERIN=7:i 3 W P eY: ) PC3(10.72%)

HERL6A™ i i 2T H i I UPGMA SR 4R HERH S 251 18 TR SE T Unifrac A IR IIALPCoA R
El4 #F6NEHETHBERR UPGMA REERMER 5 KFERE R E T Unifrac B93EMAL PCoA
Fig.4 Cluster of UPGMA tree based on the gut microbiota among the six genus in Phasianidae

and unweighted unifrac PCoA of microbiota in Phasianidae

2.5 MR EEFGERERIIEE

AT PICRUSE AT 1 2 LA R B, 24T 1 [RIUEE DR ) 54, #E i 70 n] BE S5 9 Qi e, f
Yo 25— B R HE D 5 DU H e SO B9 LT3 R S S B LU . 45 2R BUMER i 1 1A
HERTES 5 R B 22 1K 200 22000, 8 K 30 J7 77 1, (45 AR AR i 1 Qs 2 A0 1 Qi 2 e LR IR
B =R A U ER SR E W i S ST 2 A E YR A GR D).

R1 PSS SRS EEY RS FIE R

Table 1 The degradation pathways of some harmful substances Phasianidae participating in

Pathway mean/% std
TS A (I it 0.097 214 0.028 138
C PN A 11 e 0.195 504 0.114 402
SAARHE AU T 1 % fi 0.240 263 0.042 226
SRR e RN SRR 1 % fi 0.058 716 0.032 042
e 1] 5 0.066 438 0.021 563
TR TR L e A 0.020 196 0.019 69
A I T 5 0.267 266 0.152 588
ZINTT IR M B it 0.111 781 0.020 907
PR R AR 0.051 368 0.013 539
RIS 0.091 841 0.050 098
V3] 3 0.061 937 0.028 667
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3 e

3.1 SFEEMERED

AT TR TR A R D) Rl B AR 2 ) — D o3 2R FE AR R B M SR O e SE ™ N &
()7 (Pygoscelis adeliae) """ L S 4 B XS B FL4E (Poephila guttata)""™ 55 ) , 3 5 fiz e 1Y 2 JEE BE B
U0, R AR T TR BB 1 X HER S 285 e R e HERL SR vEARw T MY AR R R
HAE 2otk iy &t AL 8 J5 X AR TG A T T Y PR T — g K, T 8 PR o AR Ak T
RERLE N T XA By . OF5E L BUERL R Z R 2 0 IEAH GG R HAAMCCR W L F T 24.31%,
FUAH G OE R AR 32 R A AE R TR A ( Clostridia) SR 40P, 5 HAR 0] 55 4 9 R PEARW & S A F9E &
L, TR Z TA) AN 2 T A DG OC 23 88 22 X A T A5 HA BT, B7RH DG OC ZR R IR 58 4 OC R 0 N T HE S5 10 1Y
e g TR HE MR
32 #HERERER

1 UPGMA LK PCoA Z3#rHf  JAE R BUA 3 ASFERL (1 AN EERSREAh (2 8 SRR ) B T —5E
A FA RS, B —JE i A b B LS A LGl . AR OC R b B TR SRS i, B S HAD
JEAD G ™. AR B AR (B8 F2 53 28 M BN TRIATS TE G i 3 TR A s . SR B A 1
BV IE RS R B, Ab TSRV B R T (4 S 3 TR 2 U A S SRR oA R B PRy
HERL Sl Wy e N L 2 R IR B S50, B AR 2] T I B RIPE T . 58 A AR 5 25 i 1 TR R v i
Z 5 19 A B Ik 2] 200 2550, 51 40 A5 7 2 19 4G (Fatty acid metabolism) | 22 4 19 £ ( Carbohydrate
metabolism ) , LA M 25 17K fif il (Peptidase ) 1977 A2 558 0] LLEF XRHAE B0 R B 2 0 28 R UAR 0EA T00 i i
W, IR AR 5 B 38 R L B AR A G N . R LR TR A I B T T R R A
B THER R E (29 12.63%). X — & LE A QGHE B — i & 7 E m e E2/EH, 5 —F
T, 130 IR 55 2 A 0 BT ) e e A Bt 3k T B LA 0 T Pk IR 2D B O ERL B R TR AT,
TG B 2 e T, -4 rh 0 K A T SRR AT e E B EE T Y BETE AR S 2R i e A T TR
PRI Y AR G P i T RER S TR E Y ST SZ BE T B Ok T HERE S 2R IEH A AniG B
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