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Appendix S1

Testing for PCR cycle number for ddCPR

We preliminary tested 3 PCR protocols for ddPCR; (1) 40 cycles: PCR conditions were 10 min
at 95°C, 40 cycles of denaturation for 30 s at 95°C and extension for 60 s at 60°C with ramp
rate of 2.5°C s™, followed by 10 min at 95°C and a hold at 4°C. (2) cles: PCR with cles of
denaturation for 30 s at 95°C and extension for 60 s at 60°C in the same matter. (3) 55 cycles:
PCR with 55 cycles of denaturation for 30 s at 95°C and extension for 60 s at 60°C in the same
matter.

By our preliminary test using 8 pond samples (Table S1-2), the PCR with 40 cycles
only detected DNA from 4 of 8 ponds, which was less than those by the PCRs with 45 and 55
cycles (6/8 ponds for both PCRs, Table S2). We performed Fisher's exact test for the detection
rates and found no significant difference (p = 0.14) due to small sample size (N = 24). Although
the detection rates at 45 and 55 cycles were similar, Bio-Rad recommended us to use the PCR
cycle number less than 45 to avoid the decrease of droplets due to evaporation by heating and
the non-specific amplification of non-target DNA. Takahara et al. (2013) and our study found
that the maximum Ct values of real-time PCR that detected the amplification of target DNA was
40.8 using GEMM and EMM. Thus, in this study, we decided to perform PCR with cles.

Table S1 Detection rate (#/8 replicates) of bluegill eDNA from the pond samples using ddPCR
with different PCR cycles.

PCR cycles
Pond number 40 45 55
10 0 1 0
15 0 2 1
19 0 0 0
22 0 0 1
24 3 3 3
25 1 2 1
49 1 2 1
65 3 3 3

Table S2 Number of detected/undetected ponds of bluegill eDNA using ddPCR with different
PCR cycles.

PCR cycles
40 45 55
Detected 4 6 6
Undetected 4 2 2




Table S3 Detection rate (#/8 replicates) of bluegill eDNA from the pond samples using real-time
PCR with GEMM, EMM and ddPCR.

real-time PCR real-time PCR

Pond number  with GEMM with EMM ddPCR

30 0 0 0
33 0 0 0
24 0 0 1
70 0 1 1
55 0 0 2
10 1 1 1
19 1 0 1
39 1 1 2
15 1 2 3
66 1 1 3
47 4 4 3
26 5 5 3
63 5 6 4
23 7 8 4
25 8 8 6
50 8 6 6

5 8 8 8
22 8 8 8
42 8 8 8
44 8 8 8
49 8 8 8
62 8 8 8
64 8 8 8
65 8 8 8




Table S4 All droplet data for all samples measured in this study using 45 PCR cycles.
Lambda value was calculated by —In (1-(k/n), where k and n is positive and total
droplets, respectively.

Sample Positives Negatives  Accepted Droplets Lambda
DNAspiking-5copies 2 12308 12310 0.000162483
DNAspiking-5copies 3 11412 11415 0.000263
DNAspiking-5copies 1 10634 10635 9.40336E-05
DNAspiking-5copies 0 12252 12252 0
DNAspiking-5copies 4 8814 8818 0.000453721
DNAspiking-5copies 2 8909 8911 0.000224467
DNAspiking-5copies 2 11206 11208 0.00017846
DNAspiking-5copies 1 10511 10512 9.51339E-05
DNAspiking-Ocopies 0 9150 9150 0
DNAspiking-Ocopies 0 9376 9376 0
DNAspiking-Ocopies 0 13013 13013 0
DNAspiking-Ocopies 0 13111 13111 0
DNAspiking-Ocopies 0 13214 13214 0
DNAspiking-Ocopies 0 14037 14037 0
DNAspiking-Ocopies 0 14731 14731 0
DNAspiking-Ocopies 0 15053 15053 0
DNAspiking-10copies 6 11065 11071 0.000542103
DNAspiking-10copies 2 11964 11966 0.000167154
DNAspiking-10copies 11 12078 12089 0.000910332
DNAspiking-10copies 3 12916 12919 0.000232243
DNAspiking-10copies 7 13139 13146 0.000532623
DNAspiking-10copies 2 13197 13199 0.000151538
DNAspiking-10copies 9 13487 13496 0.000667087
DNAspiking-10copies 6 13940 13946 0.000430323
DNAspiking-1copies 0 9880 9880 0
DNAspiking-1copies 0 10967 10967 0
DNAspiking-1copies 0 11295 11295 0
DNAspiking-1copies 0 11504 11504 0
DNAspiking-1copies 2 11678 11680 0.000171248
DNAspiking-1copies 0 11986 11986 0
DNAspiking-1copies 0 12386 12386 0
DNAspiking-1copies 0 13316 13316 0
DNAspiking-2copies 3 8895 8898 0.000337211
DNAspiking-2copies 1 9622 9623 0.000103923
DNAspiking-2copies 0 9851 9851 0
DNAspiking-2copies 0 10671 10671 0
DNAspiking-2copies 1 10729 10730  9.3201E-05
DNAspiking-2copies 1 11136 11137 8.97948E-05
DNAspiking-2copies 2 11758 11760 0.000170082
DNAspiking-2copies 0 12312 12312 0
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Figure S1 The amplitude (RFU) and histogram plots for DNA spiking experiment of
LOD test. The pink line on 1100 RFU indicates the threshold.



