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Figure 1. Amplification of intestinal fungal ITS sequences from
five sub-adult pandas. M: 50 bp DNA ladder maker;
Positive control; — : Negative control; CT.YY.YX.ZM.XN:

+

PCR products from the intestinal fungal of five sub-adult pandas.
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Table 1. Result of diversity analysis of ITS clone library from the intestinal fungal of five sub-adult pandas

sample totol clones OTUs Cl% E Tsw H’ D S Gl
CcT 105 27 83. 82 0.26 0.78 2.57 0.11 61.53
YY 113 27 86.73 0.24 0. 69 2.29 0.18 44.71
YX 107 18 93.54 0.17 0.81 2.35 0.11 23.47
M 101 31 83.21 0.31 0.84 2.90 0.07 58.54
XN 106 27 84.93 0.25 0.81 2.68 0. 09 67. 89
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2. PCR =44 Hha 1(A) 1 Hae 111 (B) B§1J] f5 B &R 4 B 7] B 1L
Figure 2. Partial result of PCR products digested by Hha 1(A) and Hae 111 (B). M:50 bp DNA ladder maker; A:lane 1 —26:PCR

products from the intestinal fungal of five sub-adult pandas digested by Hha 1;B:lane 1 =26 :PCR products from the intestinal fungal of

five sub-adult pandas digested by Hae III.
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Figure 3. Composition of intestinal fungal community

from five sub-adult pandas.
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F2. SATHRAKRBIEFERRBEERNFINNNER
Table 2. Results of sequence analysis of predominant strains from the intestines of five sub-adult giant pandas
samples clones in  OTUs’ clones in reference maximum ITS
accession No. closest of NCBI match
No. OTUs total clones/% accession No. identity / % size /bp
CT=2 KJo81122 36 34.29 Sfungal sp. APA2013 KF212214 99 637
CT43 KJo81125 35 33.33 uncultured fungus JX546602 99 628
CT9 KJog1124 11 10. 48 Cystofilobasidium infirmominiatum 1Q769324 99 579
CT-5 KJO81123 7 6. 67 uncultured fungus 1X984720 99 602
CT-38 KJO81128 3 2.86 Leucosporidium scottii AM117830 100 569
CT23 KJo81126 2 1.90 Pleosporales sp. zzz114 HQ696074 99 591
CT-24 KJog81127 2 1.90 Leucosporidiella fragaria NR_073287 95 626
CT95 KJo81129 2 1.90 Myriangium sp. UFMG-BRO197 JX268524 93 520
YY=2 KJo81144 70 61.95 Pleosporales sp. JP151 AB255289 94 575
YYd9 KJo81147 7 6.19 uncultured fungus AB520277 99 908
YY43 KJ081149 6 5.31 uncultured Trichosporon HM136684 99 543
YY4 KJ081145 5 4.42 Pleosporales sp. 7221429 HQ696060 99 545
YY46 KJO81150 3 2.65 uncultured fungus AB426763 92 353
YY-0 KJog81146 2 1.77 Sfungal sp. R74-7 AB693784 99 495
YY36 KJ081148 2 1.77 Nemania diffusa GU292817 100 578
YX3 KJO81137 28 26. 17 Rhodotorula mucilaginosa KC816557 99 606
YX-6 KJ081140 26 24.30 fungal sp. APA2013 KF212214 100 637
YX-5 KJog81139 21 19. 63 Debaryomyces hansenii FR870476 99 623
YX-27 KJo81142 18 16. 82 Candida saitoana HQ652067 100 614
YX~4 KJO81138 4 3.74 Sfungal sp. 2597 YZ2011 HM439574 100 557
YX-23 KJO81141 3 2.80 Debaryomyces hansenii GQ913348 100 618
YX-2 KJ081136 2 1.87 Meyerozyma guilliermondii JX069771 99 1117
YX55 KJ081143 2 1.87 Candida aff. saitoana VKPM Y3988  HG007840 99 1088
ZMH KJOo81151 35 34.65 fungal sp. APA2013 KF212214 100 637
M4 KJ081152 14 13. 86 Candida solani HM156501 98 470
M9 KJ081154 11 10. 89 Debaryomyces hansenii GQ913348 99 618
M5 KJ081153 7 6.93 Candida saitoana HQ652067 100 614
ZM46 KJO81155 6 5.94 Cystofilobasidium infirmominiatum JQ769324 99 579
ZM-21 KJo81156 2 1.98 Leucosporidiella fragaria NR_073287 98 626
ZM-23 KJO81157 2 1.98 Leucosporidium scottii AM117830 100 569
Leucosporidiella  sp.  131209-E2A-
ZM-84 KJ081158 2 1.98 IN197600 100 566
C3-dIev
XN KJo81134 37 34.91 Sfungal sp. APA2013 KF212214 99 637
XN4 KJ081130 20 18.87 Candida solani HM156501 98 470
XN3 KJO81131 15 14. 15 Debaryomyces hansenit GQ913348 99 618
XN+4 KJog81132 10 9.43 Debaryomyces hansenii FR870476 99 623
XN-6 KJ081133 8 7.55 Cystofilobasidium infirmominiatum NR_073232 100 618
XN-27 KJ081135 8 7.55 Candida saitoana HQ652067 99 614
MFEAE b 3 Al T v o R R S
3 i DNA J2 1 3 424 )26 2 5 0F 0 i HL 32 3L e

KREME N2 M s ), S S VRS F AT JE 51405 1k
KA BT LA AR A AR A WS B b, AT
ST i 4 55 388 T A0 15 2% 1 775 9 DO v B AT G 1R
RARAE T UK &, 3 RIVIE [F] 52 56 = 9 47 2 AT R A
DNA ({3, DL 1R 1 i ol A % T 0 4%

JRCH)FE W HEREBOR o HLECTR & FL A A ) 40 0 Bt
JEUAZ A ) 1) BE TR 100 A% 2 A AT A3 NS o 4 ML 1A
DNA ) # FE 32 K411 DNAY o H R, [ P9 40
FEAF P fE ICEC B DNA [ 5 75 £ %447 CTAB 7%.8DS
%+ ChelexH400 vk LI J& Fast DNAkit ( BiolOl) ;
Quantum PrepAquapure Genomic DNA isolation kit
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Figure 4. NeihborJioning tree showing the phylogenetic relationship of fungal clone based on partial ITS gene sequences ( =600 bp) with ITS

reference gene sequences available in GenBank. A bar represents 0. 05 substitutions per nucleotide position. The number in the parenthesis indicate

theoretical T-RF size of that sequence.
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BT .
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Intestinal fungal diversity of sub-adult giant panda
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Abstract: [Objective] The fungi diversity in the guts of five sub-adult giant pandas was analyzed. [Method] We
analyzed the fungal internal transcribed spacer sequences (ITS) using restriction fragment length polymorphism (RFLP) .
ITS regions were amplified with fungal universal primers to construct ITS clone libraries. The fingerprints were analyzed by
restriction fragment length polymorphism using the Hha I and Hae III enzymes. The cloned PCR products were analyzed by
sequencing and diversities were demonstrated by phylogenetic tree. [Results] The gut fungi of 5 sub-adult giant pandas
were mainly composed of Ascomycota (average of 46.24% ) , Basidiomycota (average of 15.79% ) , unclassified (average
of 29.14% ) , uncultured fungus (average of 8.83% ) . Ascomycota was mainly composed of Saccharomycetes (average of
63.74% ) and Dothideomycetes (average of 35.91% ) ; Basidiomycota was mainly composed of Tremellomycetes (average
of 65.80% ) and Microbotryomycetes (average of 33.15% ). Four classes were mainly composed of Candida and
Debaryomyces;  Pleosporales and  Myriangium;  Cystofilobasidium and  Trichosporon; Leucosporidium, and
Leucosporidiella, whereas the proportions were different for each sample. [Conclusion] Fungal flora existing in the
intestines of sub-adult giant pandas expand our knowledge on the structure of the giant panda gut microbes and also help us
to further study whether fungal flora can help giant pandas digest highHiber foods.

Keywords: giant pandas, ITS sequences, diversity, gut fungi, RFLP analysis
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