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Abstract: The analysis of genomic point mutations is one of the research strategies to explore the clonal evolution of
tumor cells. At present, clonal evolution of tumor cells is mainly determined by bulk sampling and sequencing of different
sections of the tumor. Since this approach analyzes a mixture of different cell types, it may not accurately represent
the clonal evolution of specific tumor cell populations and likely miss low frequency mutations, especially when the
sequencing depths are not sufficient. To address this issue, we have developed a strategy to analyze genomic point

mutations from prostate basal cell carcinoma (BCC) tissues at single-cell resolution. Firstly, we optimized the single-cell
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whole genome amplification procedure with HepG2 cells. Then the single cells from BCC tissue were captured by a

microfluidic chip of Fluidigm and processed for whole-genome amplification. Both SCUBE3 and MST1L genomic

mutations were obtained by whole exome sequencing. Finally, we examined the genomic mutations through single-cell

targeted amplification and Sanger sequencing. The established method successfully reconfirmed the mutations of SCUBE3

and MSTLL in BCC at single cell level. The strategy established in this study could provide a useful tool for determining

the clonal evolution of tumor cells based on genomic mutations at single-cell resolution.

Keywords: tumor cell; mutation; clonal evolution; single-cell
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Fig. 1 Workflow of targeted detection of genomic mutations in tumor cells at single-cell resolution
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Table 1 Sequences of the primers used in this study
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MST1L F:TTACCCGTACCTGCAGTGAG 287 T 58 28 46 UE
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ACTB F:TCTCGCAGCTCACCATGGAT 363 A

R:TGCTCGATGGGGTACTTCAG
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Fig. 2 Optimization of MDA by UV exposure to reduce contaminating nucleic acids
A: MDA P45, gDNA F/Rk AFEH 4] DNA A, NTC R LIS ABUK AR ; B: E5ME(UV) RS MDA 5 A [l b [a] B AE

sty 4R . *** P<0.001; ns: RUILEFEZR.
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Fig. 3 Single-cell whole genome amplification of HepG2
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Fig. 4 Single-cell whole genome amplification of BCC
A: BCC MU= ; B: CLINH i3k BCC H40fi; C: BCC M4 &SIy 1 7= ¥k B (ng/pL),
*2 HERTRER
Table 2 List of the gene mutation in this study
LK 2R PGREN RAL, E=2ie B[ B RAL M A (VAF)
SCUBE3 6 35213742 c T 0.302491103
MST1L 1 17084321 A G 0.170385396

o ff 4> B 2H oA, AT PCR X SCUBE3 il
MSTIL FEREATT I8 3%, LUk Zs S s 43 3 )
PruaH 43 NF1 44 4~ BCC H4ififif) SCUBE3 Al
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B 58 22 (18] 5C).
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Fig. 5 Target amplification and Sanger sequencing of SCUBES3 gene
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Fig. 6 Target amplification and Sanger sequencing map of MST1L gene
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1. SCUBE3: Chr.6:35,213,612~35,213,872  Chr.6:35213742 C-—>T
AGGGTGTGTGTATGCGAAGGgggagcctttgtcagaatgattctcttgecctatacccccaccaccagcetgtacageccacgttctaggagggcttgg
gtagcctgcecctgctgetctactgacctgetgettgecttcccagceatecccatcctecattaccaCttatgagacctgccagacctacgagcegteccattgecttcactg
cccgttccaggaagctctggatcaACTTCAAGACAAGCGAGGCC

2, MST1L: Chr.1:17,084,143~17,084,429 Chr.1:17084321 AG
TTACCCGTACCTGCAGTGAGgggaatggggagaaggagacggtcctggaggaagatccagggctgggcectcctggccaccagceagtectgtgea
ctatgctcttacctttggtctcaccccagcctgcaatctcacacttggtcecctgga
ggcaccacataccattcaggcggcaggcAgatcagggccacacgctggttcagggtcacagatctttaacaagaatgggggcactcagggtctgaggcecacaagg
ctcagccccacCTCACATCCTCCCAGGTTGTC
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