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Piromyces 3 Anaeromyces  Caecomyces 3 10 mL
> Brookman 50 pg/mL
Neocallimastix ~ Piromyces 2 3
5 3
Tuckwell ITS1 ITS2 RNA
1.1.3 YC301
* Nicholson YC501  YC502
ITS1 YC301 Caecomyces YC501 YC502
DGGE ITS1 ITS1 DGGE Neocallimastix
1.1.4
ITS1 GC-MS Agilent US
Spreadex 1~2 +
ITS1
1.1.5 BIO101 FastDNA SPIN DNA
2 Ominomyces  ITS1 QBiogene UK  FastPrep
221 225 bp 2 Piromyces 236 QBiogene UK  Tag Clontech France  PCR
244 bp 1 Anaeromyces 259 bp 3 2720 Applied Biosystems UK ABI 3130xl
Neocallimastix 267 277 284 bp’ Applied Biosystems UK
10% ITS1 1.2 DNA
NCBI 24915 5 mL 9
ITS1 5 mL 13000 r/min
5 min 1 mL
13000 r/min 5 min
Amplified Ribosomal Intergenic Spacer Analysis DNA 20 mg DNA
ARISA 3x30s
30s BIO101 FastDNA SPIN
DNA
1.3
Amplified Ribosomal Intergenic Spacer
Analysis ARISA
1 Neo 18S For 5'- 6
1.1 FAMAATCCTTCGGATTGGCT-3’ Neo 5.8S Rev 5'-
1.1.1 CGAGAACCAAGAGATCCA-3’ 188
rRNA 5.8S rRNA
o ITS1 PCR 10 pL
1 mm 1 x PCR 40 mmol/L. KOH pH=8.0 16
10 g 40 mL 7 mmol/L. KCl 3.5 mmol/LL MgCl,  3.75 pg/mlL BSA
10 mL 39°C dNTP 800 x mol/L 500 nmol/L 50 x
2 mg/mL 39C TITANIUM Taq 0.2 pL DNA 20 ng
2 3 PCR 95°C Smin 10 95°C 30
3d 15 s 68°C 1C 30s  72°C 30 s 25
1915 IU/mL 2031 1U/mL 95C 30s 58C 30s 72°C 30 s 72C
6 min 3 PCR 2%
1.1.2 PCR 350 ~ 450 bp
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3  PCR PCR 3 YC301 YC501 YC502
40 PCR 1 pL ARISA 1 YC301
0.25 pl. GeneScan 500 LIZ 9.75 plL Hi-Di™ 389.67 bp YC501 4
95°C 5 min ABI 415.91 425.69 437.31  438.46 bp YC502
3130x1 4 415.87 425.69 437.37
Genemapper 438.41 bp YC501
Fingerprinting]l YC501  YC502
1% 2.2
Pearson ARISA 11
354.63 1044
2 366.46 23260 370.89 2968 371.89 3185
2.1 ARISA 373.63 3809 374.63 3449 389.41 4718
Neo 18S For 18S tRNA 391.59 27108 413.80 1819 414.82 2773
Neo 5.8S Rev 5.8S rRNA 415.94 bp 2748
ITS1 1 16
350 ~ 450 bp 5 20 6
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Fig.1 ARISA analysis of anaerobic fungi isolates A YC301 B YCS01 C YCS02 .
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Fig.2 Sizes A and peak areas B of anaerobic fungi in the co-cultures with methangens analyzed by ARISA  Sample ID was

the same as above .

' 1 ARISA

Table 1 Sizes and peak areas of anaerobic fungi in the co-cultures with methangens analyzed by ARISA

Sample 1D Size/bp” Area Sample ID Size/bp Area Sample 1D Size/bp Area
201* 354.63 2348 202 366.51 9134 203 383.7 10169
366.53 2859 371.87 1042 389.55 5411
371.86 1046 373.61 1470 391.55 4474
383.54 1209 374.62 1350 414.81 15599
389.53 1610 383.62 3003 415.84 31812
391.61 13683 389.55 2072 425.66 14265
413.65 15644 390.6 1123 437.44 10673
414.67 24291 391.55 4217 438.39 12107
415.79 32052 413.70 3433
425.61 6262 414.83 11638
438.31 9111 415.85 22161
425.61 11964
437.32 9488
438.36 9532
401 383.46 29070 402 383.55 56346 403 383.56 38615
391.37 20753 389.47 5234 389.51 2745
413.6 45108 391.46 36925 391.42 25144
415.85 11219 413.66 40557 413.71 11156
418.72 1235 414.79 28538 414.74 12471
415.92 27044 415.87 12889
418.8 2717 418.76 1298
425.72 1105
901 383.51 8340 902 383.36 46889 903 383.57 36527
391.44 4361 389.37 1326 391.44 23918
413.55 121618 391.36 30834 413.76 24245
1501 383.52 13876 1502 383.52 30237 1503 383.56 2139%4
391.45 10799 389.46 17007 389.57 2125
413.64 59605 391.45 19460 391.47 14638
413.79 34559

@ Sample ID 201  the first replicate of the second subculture. ” The sizes corresponding area below 1000 were not shown.
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Fig.3 Diversity analysis of anaerobic fungi in rumen digesta A the2™ B C D and9" E F G co-cultures with methanogens and the 9" H 1 J

anaerobic fungal co-cultures without methanogens.
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Diversity analysis of anaerobic fungi in the co-cultures with or without methanogens
by amplified ribosomal intergenic spacer analysis

Yanfen Cheng Weiyun Zhu
Laboratory of Gastrointestinal Microbiology Nanjing Agricultural University Nanjing 210095 China

Abstract Objective A molecular-based approach for anaerobic fungal community analysis was developed. The diversity of
anaerobic fungi in the co-cultures with or without methanogens was analyzed by amplified ribosomal intergenic spacer analysis.

Methods Co-cultures of anaerobic fungi and methanogens were obtained from rumen digesta using anaerobic fungal medium
and the addition of penicillin and streptomycin and ampicillin alternatively and then subcultured 15 times by transferring cultures
every 3 d separately for each replicate. At the end of the third subcultures the co-cultures were inoculated to another bottles
adding with chloramphenicol to obtain fungal cultures without methanogens. Total DNA from the original rumen digesta and
subcultured co-cultures and fungal cultures was used for amplified ribosomal intergenic spacer analysis. Results The diversity
of anaerobic fungi decreased corresponding with the subculture of the co-cultuers. The anaerobic fungi represented by 354-375
and 425-438 bp in the amplified ribosomal intergenic spacer analysis profiles were not deteched in the co-cultures after the second
subcultures and the anaerobic fungi represented by 383 389-391 and 413-418 bp were dominant along with the subcultures. The
community of anaerobic fungi was different in the co-cultures with or without methanogens. The anaerobic fungi represented by
383.51 391.44 and 413.55 bp in the amplified ribosomal intergenic spacer analysis profiles were dominant in the co-cultures
with methanogens while the anaerobic fungi represented by 415.80 425.66 437.46 and 438.47 bp were dominant in the co-
cultures without methangens. Conclusion The molecular-based approach amplified ribosomal intergenic spacer analysis was
suitable for analysis of anaerobic fungi in the environmental samples. The diversity of anaerobic fungi decreased along with the
subculture of the co-cultures and the anaerobic fungal community became stable after the 4" subculture of the co-cultures. The
anaerobic fungal community was different in the co-cultures with or without methanogens.
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