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Introduction

Liquid biopsy Is an emerging non-invasive method for detecting and monitoring key biomarkers in breast cancer. Endocrine therapy (ET) remains the
primary treatment for hormone receptor-positive (HR+) disease, comprising 70-80% of cases. Acquired ESR1 mutations, typically rare in primary
tumors, occur in 20-40% of advanced cases following ET and represent a major mechanism of resistance. Based on EMERALD trial findings,
guidelines now endorse ESR1 mutation testing in cfDNA at recurrence or progression. NCCN guidelines also recommend screening for AKT1,
PIK3CA, or PTEN mutations to identify candidates for targeted therapies such as alpelisib or capivasertib, with category 1 evidence. Moreover,
ERBB2 mutations recently emerged as another potential target, as investigated in the SUMMIT basket trial.

AmoyDx® HANDLE Breast Cancer Liquid NGS Panel

The AmoyDx® HANDLE Breast Cancer Liquid NGS Panel Is a next-generation sequencing (NGS)-based assay intended for the qualitative detection
of single nucleotide variants (SNVs) and insertions and deletions (InDels) in the targeted regions of 5 genes (see Table 1), including AKT1, ERBB?2,
ESR1, PIK3CA, and PTEN, using circulating cell-free DNA (cfDNA) isolated from plasma derived from anti-coagulated peripheral whole blood
specimens.

The kit Is Intended to be used by trained professionals in a laboratory environment. The test results are for research use only, not for use in diagnostic
procedures.
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Reference Material for Evaluation (Seraseg® ctDNA ESR1 Mix)

The Seraseg® ctDNA ESR1 Mix is intended for use with molecular testing assays that identify variants present in circulating tumor DNA (ctDNA)
present In the blood. The Seraseq ctDNA ESR1 Mutation Mix AF1% contains 22 variants relevant to ctDNA monitoring, most of which are actionable
mutations (see Table 2). The product is designed to simulate ctDNA fragment sizes, with a peak distribution between 150-220 bp. Variant allele
frequency (VAF) and copy number gain are confirmed using digital PCR. VAF is additionally assessed by NGS and reported in the batch-specific TPR.

Table 2: VVariants covered

# Gene Nucleic Acid Change Amino Acid Change Variant Type # Gene Nucleic Acid Change Amino Acid Change Variant Type
1 c.1138G>C p.E380Q SNV 12 c.1609T>A p.Y537N SNV

2 c.1387T>C p.S463P SNV 13 c.1608 1609delinsTA Y537N INDEL
3 c.1603C>A P535T SNV 14 c.1610A>G p.Y537C SNV

4 c.1607_1608delinsAT L536H INDEL 15 ESR1 c.1609T>G p.Y537D SNV

5 c.1607T>A p.L536H SNV 16 c.1613A>G p.D538G SNV

6 ESR1 c.1607T>C p.L536P SNV 17 c.1610 1615dupATGACC D538 L539insHD INDEL
7 c.1607T>G p.L536R SNV 18 C.1625A>G E542G SNV

8 c.1607_1608delinsAG p.L536Q INDEL 19 c.1624G>A E542K SNV

9 c.1610 1611delinsCA Y537S INDEL 20 PIK3CA c.1633G>A E545K SNV
10 c.1609 1610delinsAG Y537S INDEL 21 c.3140A>G H1047R SNV
11 c.1610A>C p.Y537S SNV 22 £-3203dunA N1068IKfs*E INDEL

Note: The mutation “c.3203dupA ** with strikethrough on PIK3CA is not covered, with genomic position in Chr3:178952148 out of detection range.
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Method

The sensitivity of the kit was evaluated using commercially available Seraseq ctDNA ESR1 reference materials with variant allele frequencies (VAFs)
of 0.5%, 0.2%, 0.1%, 0.05%, and 0%. Testing was conducted at total DNA inputs of 30 ng and 10 ng. Each VAF and input combination was executed
In triplicate on the lllumina NextSeq Sequencer(see Table 3).

Table 3: Experiment Design and Evaluation Parameters

VAF (%) Input 1 (nQ) Input 2 (nQ) Instrument Replicate
0.5 30 10 3
0.2 30 10 3
0.1 30 10 [llumina NextSeq 550Dx 3
0.05 30 10 3
0 30 10 1

The Cut-Off value and LoD specified in the IFU are as follows.

Cut-Off Metrics The LoD of SNV/InDel

Cut-off Parameter 30 ng cfDNA input 5 ng cfDNA input
Parameter :
Freq AltDepth VIP mutations 0.2% MAF | % MAF
VIP mutations =0.1% >5 HotSpot mutations (0.5% MAF 3% MAF
HotSpot mutations =0.22% =10
When Depth < 100%, Freq = 20%
Other mutations When Depth = 100% and < 600*, Freq = 5% =10
When Depth = 600%, Freq = 0.5%

Result

Analytical Specificity Verification
» Analytical specificity was assessed using Serased ctDNA ESR1 Mix WT. The results demonstrated a 100% specificity at both 30 ng and 10 ng
total DNA inputs (see appendix Table 5 WT testing results for details ).

Analytical Sensitivity Verification
The Limit of Detection (LoD) was determined to be 0.2% Variant Aelle Frequency (VAF) at a DNA input of 30 ng for ”VIP” mutations , and 0.5%
VAF at a DNA input of 30 ng for “Heotspot” mutations (see Table 4). Detalled NGS detection information for each variants Is provided In appendix .

Table 4: Summary of Variant Detection Rates

Conclusion

Gene | # | Nucleic acid change | ADx Tags |Verified LoD|Claimed LoD| 10 ng 30 ng Gene # | Nucleic acid change | ADx Tags | Verified LoD | Claimed LoD | 10 ng 30 ng
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T VIp 0.20% 5 ng 1% 3/3 3/3 0.50% 3/3 3/3
| 0.10% 30 ng 0.2% 2/3 3/3 0 k1610 1611delineCA | HotSoot 0.20% 5 ng 3% 2/3 2/3
0.05% 0/3 1/3 HOT P 0.10% 30 ng 0.5% 213 0/3
0.50% 3/3 3/3 0.05% 0/3 0/3
6 C1607T>C VIP 0.20% 5 ng 1% 3/3 3/3 ESRI 0.50% 3/3 3/3
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. 0.20% 5 ng 1% 2/3 3/3 0.05% 0/3 0/3
ESRL | 8 ©.1607_1608delinsAG | VIP 0.10% 30 ng 0.2% 1/3 0/3 0.50% 1/3 3/3
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14 b 1610A5G e 0.20% |5 ng 1% 2/3 3/3 ESR1 13 |c.1608 1609delinsTA Other 0.10% / 03 "
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16 C.I613A>G VIP 0.10% 30 ng 0.2% 1/3 3/3 | 0.10% 0/3 0/3
0.05% 0/3 1/3 0.05% 0/3 0/3

The AmoyDx® HANDLE Breast Cancer Liquid NGS Panel demonstrates high sensitivity and specificity in detecting variants within the SeraSeq
ESR1 and PI3KCA reference materials. Leveraging ultrasensitive HANDLE Liquid technology, the assay delivers superior detection performance
while offering a streamlined NGS workflow as easy as PCR.
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Appendix

Detailed NGS detection information for each variants including allele frequency (Freq) and allele depth(ADP) is provided below. Better sensitivity
could be achieved by further optimizing the assay cut-off.

Table 5: ”VIP”, ”HotSpot” and “other” mutations detection Results at 10 ng and 30 ng Input

10 ng . %% |
Gene # Nucleic acid change |ADx Tags| Repeat WT 0.05% 0.10% 0.20% 0.50% WT 0.05% 0.10% 0.20% 0.50%
Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP
Repeatl 0.19%| 20 |0.31% 24 |0.11%| 11 |0.47%| 59 0.17%| 91 |0.13%, 64 |0.15%| 82 |0.52% | 322
1 c.1138G>C VIP  |Repeat2 0.05%| 6 [0.17%, 16 |0.16%| 23 |0.52%| 69 0.05%| 25 [0.07%| 35 [0.36% 193 |0.66% | 423
Repeat3 0.06%| 8 ]0.12% 11 |0.17% | 19 |0.97% 123 0.07%| 35 [0.14% 76 |0.18%| 103 |0.51% | 302
Repeatl 0.30%| 31 [0.25%, 18 |0.10%| 9 [0.42%| 54 |0.01%| 2 0.05%| 20 |0.13%, 47 |0.17%, 69 |0.67%| 303
2 c.1387T>C VIP  |Repeat2 0.18%| 17 1]0.13% 6 14 |0.87% 107 0.08%| 32 [0.10%, 40 [0.22%, 84 |0.52% | 235
Repeat3 0.05%| 6 10.14%, 14 |0.38%| 37 |1.12%| 131 0.09%]| 35 [0.09%, 33 [0.25%| 102 |0.73% | 312
Repeatl 0.01%| 1 [0.17%, 9 1(044%| 32 [1.25%| 132 0.01%| 3 |0.0/%| 21 |0.11% 6 33 |0.29%| 97 |0.57%| 231
3) c.1607T>A VIP  Repeat2 0.23%| 18 [0.59% 6 60 [0.78% 6 387 0.13%| 41 |0.10%, 35 |0.53%| 180 |0.60% | 262
Repeat3 0.02%| 2 10.11%, 9 |0.21%| 18 |0.74%| 79 0.06%| 17 10.12% 39 |0.34%| 121 |0.63% | 247
Repeatl 0.20%| 16 [0.04% 2 10.44%, 32 |0.31%| 33 0.12%| 35 [0.06%, 18 [0.23%| 75 |0.59% 238
6 c.1607T>C VIP  |Repeat2 0.29%| 23 [0.12%, 12 |0.49% 54 0.05%| 16 [0.20%, 67 [0.12%, 40 |0.67% | 295
Repeat3 0.01%| 1 10.02%| 2 |0.17%| 14 |0.95% 101 0.12%| 35 |0.10%| 31 |0.34% | 122 |0.59% 231
Repeatl 0.03%| 2 10.06%, 3 [0.08%| 6 [0.67%| 71 0.01%| 3 1[0.02%, 6 [0.22%, 74 |0.46% 186
/ c.1607T>G VIP  |Repeat2 0.16%| 15 [0.18% 14 [0.24%| 24 |0.84% | 93 0.10%| 32 [0.06%, 19 [0.25%| 83 |0.67% | 296
Repeat3 0.16%| 15 |0.14% 11 |0.20%| 17 |0.22%| 23 0.03%| 9 (0.09%| 29 [0.24%, 384 |0.54% 214
Repeatl 0.01%, 1 10.21%, 11 |0.37/% 6 27 [0.18%| 19 0.11% 32 [0.03%| 10 |0.25%| 82 |0.60% 240
ESR1 8 c.1607_1608delinsAG VIP  Repeat2 0.28%| 26 [0.06%, S5 [0.48%| 49 |0.68%| 75 0.05%| 15 [0.09% | 30 [0.36% 121 |0.49% 216
Repeat3 0.14%| 13 |0.07/% 6 [0.09%, 8 |0.83%| 88 0.04%| 13 0.24%| 85 [0.82% 322
Repeatl 0.13%| 10 0.35%| 25 |0.80% 6 84 0.08%| 23 [0.22%| 68 [0.24%, 78 |0.63% | 256
11  [c.1610A>C VIP  |Repeat2 0.09%| 8 10.03%, 2 [0.09%, 9 |0.56%| 63 0.05%| 15 [0.10% 6 33 |0.30%| 101 |0.60% | 267
Repeat3 0.13%| 11 10.94%| 100 0.08% | 24 10.04%, 13 |0.13%| 46 |0.56%| 222
Repeatl 0.14%| 11 10.32%, 17 |0.35%| 25 |0.58%| 61 0.14%| 40 [0.08%, 23 [0.28%| 92 |0.92%| 371
12 [c.1609T>A VIP  |Repeat2 0.04%| 4 10.29%, 23 |0.13%| 13 |0.66%| 74 0.01%| 2 1]0.14%, 48 |0.20%, 69 |0.63% | 278
Repeat3 0.05%| 4 10.38%, 32 |0.72% 77 0.10%| 28 [0.09%, 30 |0.31% 112 |0.75% | 296
Repeatl 0.08%| 6 1047% 25 (040%, 29 |0.45% 48 0.10%| 29 [0.16% 50 |0.14%, 47 |0.41% | 166
14  c.1610A>G VIP  Repeat2 0.05%| 5 0.24%| 25 [0.62% 69 0.09%]| 29 10.17%, 56 |0.17%| 359 |0.50% 221
Repeat3 0.12%| 11 [0.26% 21 |0.06%| 5 [0.42%| 45 0.14%| 40 |0.16%, 53 |0.24%| 86 |0.29% 116
Repeatl 0.19%| 15 0.60%| 43 [0.38%| 40 0.02%| 7 ]0.08%| 24 10.28%, 92 |0.54% 220
15 [c.1609T>G VIP  |Repeat2 0.06%| 5 |0.27%| 28 |0.47%, 52 0.10%| 30 |0.18%| 61 |0.19%, 63 |0.74% 327
Repeat3 0.28%| 23 [0.14%, 12 |0.81% | 86 0.07%]| 20 ]0.05%| 16 [0.30% 109 |0.44% 175
Repeatl |0.08%| 3 0.11%| 9 10.23%| 12 |0.24% 17 |0.53% 56 |0.02%| 4 |0.04%| 12 10.10%| 30 |0.36%| 118 |0.68% | 273
16  [c.1613A>G VIP  |Repeat2 0.11%| 10 |0.01%| 1 ]0.30% 30 |0.29% 6 32 0.06%| 18 [0.17% 55 [0.20%, 69 |0.34% 149
Repeat3 0.07%| 7 0.39%| 33 [0.52%| 55 0.10%| 28 |0.11%, 36 |0.29%| 102 |0.55% | 217
Repeatl |0.05%| 2 0.11%| 9 10.41%| 43 |0.01%| 3 [0.03%, 8 [0.17%| 43 |0.31%| 84 |0.32%| 100
20 |c.1633G>A VIP  |Repeat2 0.12%| 12 [0.58% 53 |0.01%| 1 [0.45% | 51 0.13%| 34 [0.03%, 8 [0.19%| 51 |0.45% 131
PIK3CA Repeat3 0.01%| 1 10.23%, 22 |0.57%| 53 |0.70%| 72 0.04%| 10 10.20% 53 |0.20%| 56 |0.51% | 151
Repeatl |0.04%| 3 [0.01%| 2 0.13%| 12 |0.29%| 39 |0.73%, 114 |0.01%, 4 |0.05%| 28 [0.10%| 50 |0.19%| 102 |0.52%| 344
21  |c.3140A>G VIP  |Repeat2 0.01%| 1 ]0.18% 26 |(043%| 77 |0.38%| 70 0.09%]| 49 |0.12%| 65 [0.12% 66 |0.42% 284
Repeat3 0.13%| 22 [0.27%, 39 |0.19%| 28 |0.32%| 59 0.03%| 15 [0.17% 92 [0.22% | 129 |0.41% | 250
10 ng . %0
Gene # Nucleic acid change |ADx Tags| Repeat WT 0.05% 0.10% 0.20% 0.50% WT 0.05% 0.10% 0.20% 0.50%
Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP
Repeatl 0.05%| 4 10.32%| 17 [0.44%, 32 |0.61%| 64 0.16%| 48 ]0.16%, 52 [0.40%| 163
9 c.1610 1611delinsCA | HotSpot Repeat2 0.12%| 11 10.26% 21 |0.19%| 19 |0.33%| 37 0.13%| 45 ]0.30%| 102 [0.54% 239
ESR1 Repeat3 0.09%/| 7 10.25%| 21 |0.40% 6 43 0.08%| 23 [0.12%, 39 |0.22%, 78 |0.66% | 259
Repeatl 0.17%| 9 10.48%| 35 |0.22% 23 0.16%| 49 10.32%, 105 [0.99% | 238
10  |c.1609 1610delinsAG | HotSpot Repeat2 0.05%| 5 0.35%| 36 [0.50% 56 0.18%| 62 ]0.28%| 94 [0.50% 221
Repeat3 0.30%| 28 0.39%| 33 [0.52% 56 0.11%] 31 10.10%| 31 |0.23%| 81 |0.50% 199
Repeatl 0.10%| 8 [0.11%, 6 [0.18%, 15 |0.36%| 38 0.06%| 18 0.21%]| 57 (0.44%| 138
PIK3CA 19 |c.1624G>A HotSpot Repeat? 0.17%| 16 |0.07%| 7 10.70% 6 80 0.09%| 24 10.29%| 79 [0.34% 97
Repeat3 0.07%, 8 0.06%| 6 ]0.35% 36 0.07%| 18 |0.17%, 47 0.62% 183
10 ng . 3ng ]
Gene # Nucleic acid change |ADx Tags| Repeat WT 0.05% 0.10% 0.20% 0.50% WT 0.05% 0.10% 0.20% 0.50%
Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP | Freq | ADP
Repeatl 0.22%| 16 |0.65%| 68 0.27%| 83 [0.31%, 102 |0.81% | 326
3 c.1603C>A Other |Repeat?2 0.36%| 37 [0.49%, 54 0.15%| 49 |0.14%| 48 |0.76% | 334
Repeat3 0.31%| 29 [0.32%| 26 [0.37%| 31 |0.44% | 47 0.12%| 35 [0.23%, 73 [0.24%, 87 |0.63% | 246
Repeatl 0.30%| 24 |0.11%, 6 [0.31%| 22 |0.39%| 41 0.18%| 52 10.23%, 69 [0.15%, 49 |0.64% 258
4 c.1607_1608delinsAT Other |Repeat2 0.12%, 11 10.10%, 8 [0.39%| 40 |0.84%| 93 0.34% | 114 10.56% 247
Repeat3 0.54%| 46 |0.57%| 61 0.12%| 40 |0.24%| 86 [0.596% 221
Repeatl 0.21%]| 17 10.23%, 12 [0.21%| 15 |1.01% | 107 0.14%| 42 |0.24%| 78 [0.73% 297
ESR1 13  |c.1608_1609delinsTA Other |Repeat2 0.19%| 18 0.72%| 80 0.14%| 47 10.32%, 108 |0.62% | 273
Repeat3 0.12%| 10 [0.38%| 32 [0.93% 6 57 0.12%| 37 ]0.36%, 130 [0.55% | 216
Repeatl 0.16%| 13 |0.04%, 2 |0.19%| 14 |0.40%)| 42 0.10%| 30 |0.06%| 17 |0.13%, 43 |0.55% 222
17 E::.1610_1615dupATGAC Other |Repeat?2 0.04%| 4 10.21% 17 ]0.06%, 6 |0.70% | /8 0.06%| 18 |0.14%, 46 |0.18%| 60 |0.48%| 211
Repeat3 0.01%| 1 ]0.28%, 23 [0.09%, 8 |1.16% 123 0.01%| 4 10.14%, 46 |0.13%, 48 |0.51%| 199
Repeatl 0.18%| 14 0.22%| 16 [0.61% 64 0.15%| 46 [0.21%| 68 [0.48%| 193
18  €.1625A>G Other |Repeat?2 0.12%, 11 0.28%| 29 10.81% 90 0.23%| 72 |0.12%,| 41 [0.15%| 51 |0.62%| 274
Repeat3 0.12%| 10 [0.12%| 10 [0.98% 6 62 0.24%| 70 10.28%| 90 [0.25%| 90 |0.54% | 214

Note: The numbers in RED indicate variant detection results below the established Cutoff, included for the purpose of exploring the product's limit of detection.
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