Suspension array platform based on aptamer for high-throughput detection of five environmental hormones
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Methods

Experimental feasibility verification

The DNA sequence was formulated to a concentration of 10μM according to the instructions. The aptamer sequences of five environmental estrogens were formulated to be 2μM, and they were placed in a constant temperature metal bath at 95°C for 5 min, and after the reaction, they were placed at 0°C and cooled for 10 min. Prepare small molecule standards with methanol, and dilute them step by step with PBS to a final concentration of 4μg/mL. Take 100μL of aptamer and 100μL of small molecule and react for 1h at 37℃ in the incubator, then take 100μL of aptamer and small molecule respectively, and add 100μL of PBS to it to ensure that the sequence and small molecule are in the three tubes of samples in each group. The concentration is the same. Use a circular dichrograph for detection. Afterwards, a fluorescence spectrophotometer was used to further verify the feasibility of the experiment.
Fluorescence spectrophotometer: Use NuPack software to perform amplification simulation on the designed sequence. Put the purchased sequence into a centrifuge at 6000 rpm for 30 seconds, and add buffer to it according to the instructions to make the final concentration 10 μM. Then put it in a PCR machine to heat at 95°C for 5 min, and put it in a PCR machine to cool at 0°C for 10 min. Prepare small molecules of different concentrations, add 20μL of aptamer-coupled microspheres, and react at 37°C for 0.5h. Then add 10μL of complementary strand and react at 37°C for 0.5h. The final concentration ratio of aptamer to complementary strand is 1:1. After washing with PBS several times, magnetic separation added 1:100 SA-PE at 37℃ for 0.5h. Test on the machine after magnetic separation cleaning.

Test strip detection optimization

Take the coupled microspheres, add 20μL to each tube, 3 tubes in total. Add 10 μL of small molecules and 4 μL of complementary strands to each tube. React at 37°C for 1h. Then wash the microspheres, add 1:100SA-PE, and react for 0.5h. Wash the microspheres, add 100μL sheath solution, and detect the median fluorescence value on the machine. Take the small molecule concentration at 100ng/mL, wash the solution that has completely reacted with the small molecule complementary chain three times, add 1:100 SA-PE, and react for 0.5h. Wash the microspheres, add 100μL sheath solution, and detect the median fluorescence value on the machine.

Microsphere coupling method

Take 50μL microspheres and wash them with 0.01MES multiple times, and after magnetic separation, re-suspended the microspheres in 100μL PBS. Dilute the aptamer to the optimal concentration, take 4μL of aptamer, 5μL EDC, 2.5μL NHS (10mg/mL) into the microspheres, and react at 37°C for 2h. Magnetically separate the MBs, add 100μL of blocking solution (0.1MBSA), and react at 37°C for 0.5h. Wash the microspheres with PBS several times, add 100μL coupling buffer to store the microspheres at 4°C. Dilute the microspheres at 1:20 to ensure that the concentration is 200 beads/μL.
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Fig. S1. The CD chromatogram of five environmental hormones (A) BPA; (B) E2; (C) PCBs; (D) Profenofos; (E) Atrazine.
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Fig. S2 (A) The optimization for Incubation time (B) The optimization for Microsphere Probe Stock Solution. The error bars represented the relative standard deviation of the three groups of paralleled measurements
 Table S1 Aptamers of five environmental hormones and their complementary chains
	Item
	Aptamer
	cDNA

	BPA
	TTT-TTT-TTT-TCC-GGT-GGG-TGG-TCA-GGT-GGG-ATA-GCG-TTC-CGC-GTA-TGG-CCC-AGC-GCA-TCA-CGG-GTT-CGC-ACC-A
	TTT-TTT-TTT-TTG-GTG-CGA-ACC-CGT-GAT-GCG-CTG-GGC-CAT-A

	E2
	TTT-TTT-TTT-TGC-TTC-CAG-CTT-ATT-GAA-TTA-CAC-GCA-GAG-GGT-AGC-GGC-TCT-GCG-CAT-TCA-ATT-GCT-GCG-CGC-TGA-AGC-GCG-GAA-GC
	TTT-TTT-TTT-TGC-TTC-CGC-GCT-TCA-GCG-CGC-AGC-AA

	PCBs
	TTT-TTT-TTT-TTT-GAT-TTT-TTC-CGA-TGG-CCC-GTG
	TTT-TTT-TTT-TCA-CGG-GCC-ATC-G

	Profenofos
	TTT-TTT-TTT-TTA-GCT-TGC-TGC-AGC-GAT-TCT-TGA-TCG-CCA-CAG-AGC-T
	TTT-TTT-TTT-TTA-GCT-CTG-TGG-CGA-TCA-A

	Atz
	TTT-TTT-TTT-TTA-CTG-TTT-GCA-CTG-GCG-GAT-TTA-GCC-AGT-CAG-TG
	TTT-TTT-TTT-TTC-ACT-GAC-TGG-CTA-AA
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