A “turn-on” CRISPR-mediated method using enhanced fluorescent bimetallic DNA nanoclusters for EGFR mutation detection in non-small cell lung cancer
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[bookmark: _Ref215150529]Table S1. Comparison of different nanocluster-based CRISPR detection methods.
	[bookmark: _Hlk214189597]Assay Principle
	Reporter
	Target
	Detection Mode
	LOD 
	Linear Range
	Reference

	Fluorescence 
	guanine-rich silver DNA-nanocluster


	Meat Adulteration 
	Signal-off 
	1.9 × 10⁻3  nM
	10 pM to 1 μM
	1

	Fluorescence 
	dual-color silver DNA-nanocluster


	Salmonella Typhimurium
	Ratiometric

	1 CFU/mL
	1 to 108 CFU/mL
	2

	Fluorescence 
	Subak silver DNA-nanocluster
	N/A
	Fragmentation-induced
colour-switching
	1.19× 10⁻3 nM
	N/A
	3

	Fluorescence 
	 DFN-1 silver DNA-nanocluster


	Salmonella Typhimurium
	Signal-off 
	33 full genomic copies


	N/A
	4

	Colorimetric
	Ag/Pt DNA-nanocluster
	Carcinoembry-onic Antigen (CEA)
	Signal-off
	0.94 pg/mL
	2.5 pg/mL to 2.0 ng/mL


	5

	Fluorescence 
	CBMSR enhanced Ag/Au DNA-nanocluster 
	EGFR exon 19 deletion
	Signal-on 
	0.35 nM
	N/A
	This work









Table S2. Sequences of primers, gRNA, and DNA templates used in this work.
	Name
	Sequence (5′ to 3′)

	F1
	GGTGAGAAAGTTAAAATTCCCGTC

	R1
	CGAGGATTTCCTTGTTGGCTT

	Deleted E746_A750
(Synthesized ssDNA)
	GGTGAGAAAGTTAAAATTCCCGTCGCTATCAAAACATCTCCGAAAGCCAACAAGGAAATCCTCG

	gRNA for normal EGFR
	UAAUUUCUACUAAGUGUAGAUGGAGAUGUUGCUUCUCUUA

	Nanocluster main DNA template
	CCCTTAATCCCCTATAATAAATTT

	Enhancer probe
	AAATTTATTATAGGGTGGGGTGGGGTGGGG
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Fig. S1. EDX mapping images of different existing elements (C, O, Mg, P, Ag, Au) in the synthesized bimetal nanocluster.
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Fig. S2. PCR products of extracted genomic DNA gel electrophoresis. 
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Fig. S3. Schematic of the PCR amplification process for normal and mutated EGFR (delE746_A750 subtype).
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[bookmark: _Hlk213861229][bookmark: _Hlk232505699]Fig. S4. Fluorescence intensity of different primary nanoclusters formed on four different 12-mer DNA templates. The 5′-CCCTTAATCCCC-3′ sequence showed the best result with the highest and most stable emission intensities through different measurements. Other sequences were not used due to low fluorescence intensity, large standard deviation and varying intensity levels observed across our different syntheses. Data are presented as mean ± SD (n = 3 independent experiments). Error bars represent Standard Deviation (SD). Statistical significance was determined using Student's t-test. 
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[bookmark: _Hlk214286850]Fig. S5. The effect of three different buffers used in the synthesis of the bimetal nanocluster. The nanocluster made in Tris buffer had the least intensity, while Citrate buffer showed an improvement in nanocluster formation and its emission. PB buffer was also reported as an effective buffer in Ag DNA-nanocluster synthesis, which didn’t show promising results in Ag/Au DNA-nanocluster formation. Data are presented as mean ± SD (n = 3 independent experiments). Error bars represent Standard Deviation (SD). Statistical significance was determined using Student's t-test. 
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Fig. S6. Stability of the nanocluster through different time phases, which shows the nanocluster reached its highest emission on the third day and was stable and usable for over two weeks. Data are presented as mean ± SD (n = 3 independent experiments). Error bars represent ±5% of the mean. 
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Fig. S8. Uncropped gel agarose electrophoresis image with DNA ladder. The 5 lanes from the left side show the samples related to our work.
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Fig. S9. Uncropped PAGE gel electrophoresis image with DNA ladder. The 5 lanes from the left side, which are numbered above, show the samples related to our work.
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Fig. S 7 .   Nanocluster fluorescence emission in different volume ratios. Ratio of 0.6 was chosen   based on cost efficiency which was   the least possible amount of nanocluster showing enough  fluorescence signal to be used in the assay, while the other ratios didn’t show reliable responses to  different target concentrations .   Data are presented as mean ± SD (n = 3 independent experiments).   Error bars represent  S tandard   Deviation   ( SD ) .   
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