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Appendix S1. Detailed information on the assay development
We newly designed the primers and probe set for nuclear rRNA genes of Japanese giant salamander. Because of the paucity of publicly available sequence data of the target species, we firstly amplified and sequenced the rRNA genes of the target species as reference sequences of the assay development. Using the software Primer3 (Untergasser et al., 2012), rRNA sequences of a kind of amphibians (Cynops pyrrhogaster and Lithobates catesbeianus) and fishes (Cyprinus carpio, Megalaspis cordyla, Misgurnus fossilis, and Silurus asotus) in the NCBI (National Center for Biotechnology Information) were aligned and the universal primer pairs amplifying a partial rRNA genes were designed (Table S2). DNA extracted from the exuviae of Japanese giant salamander by DNeasy Blood and Tissue Kit (Qiagen, Germany), was then amplified by the multiple combinations of the primer pairs in the 2720 Thermal Cycler (Applied Biosystems, U.S.). Each 25 μl PCR reaction contained 1 μL of DNA extract, 0.4 μM of each primer, 0.2 mM of dNTPs, and 0.625 U of ExTaq DNA polymerase (Takara Bio, Japan) in 1× ExTaq Buffer (Takara Bio). The PCR was performed with the following conditions: 2 min at 94 °C, 30 cycles of 30 s at 94 °C, 30 s at 57 °C, and 1 min at 72 °C. 
	The PCR amplicons were commercially Sanger-sequenced and, using the amplicons that were clearly sequenced, we designed an additional universal primer pair (forward primer: 5’-TCC GAG AAA AGC ACA CAG-3’; reverse primer: 5’-TCC CCC ATG TCC TCA RAT-3’) and amplified the exuviae-derived DNA of the target species using the primer pair. The PCR condition was the same as above, except for changing annealing temperature from 57 °C to 52 °C. The PCR products were then re-amplified by the same universal primer pair with MiSeq adaptor sequences and 8-bp index sequences in the same PCR platform. Each 12 µL PCR reaction contained 1 µL of 1st PCR product and 0.3 µM of each primer with MiSeq adapter in 1×KAPA HiFi HotStart ReadyMix (Thermo Fisher Scientific, U.S.) (Yamamoto et al., 2017). The PCR was performed with the following conditions: 3 min at 95 °C, 12 cycles of 20 s at 98 °C and 30 s at 72 °C, and 5 min at 72 °C. All the indexed PCR products, which were pooled in equal volume, were purified by Wizard SV Gel and PCR Clean‐Up System (Promega, U.S.), and sequenced by the Illumina MiSeq v2 Reagent kit for 2 × 150 bp PE (Illumina, U.S.). Approximately 2,500 MiSeq reads were clustered by CD-HIT Suite (Huang et al., 2012) with ≧ 97 % similarity, producing the 120 of representative sequences. We finally designed a forward primer in 18S regions and a reverse primer and Taqman probe in ITS1 regions of the target species, producing 116 bp fragments, by Primer Express 3.0 (Thermo Fisher Scientific, U.S.) with default settings (Table 1).
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