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Table S1. Functional CYP450 loci selected as targets for multiplex PCR amplification.
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Figure S1. Raman spectra of graphene oxide (GO) and graphene oxide-dendrimer-encapsulated

gold nanoparticles (GO-G3-Au).

Table S2. Comparative summary of PCR enhancement methods and the advantages of the GO-G3-

Au system.
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Figure S2. Electrophoresis results of semi-multiplex PCR performed using one forward primer and
two reverse primers (matched and single-base mismatched) to evaluate the selective effect of GO-
G3-Au on primer—template interactions. Lane 1 is the mismatched-primer-only group, lane 2 is the

matched + mismatched primer group, lane 3 is the matched + mismatched primer group with GO-
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G3-Au. Lane 4 is the matched-primer-only group. The final lane is the no-template control (NTC).
M is the molecular weight marker, with units in bp. Data are representative of three independent

experiments.
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Figure S3. Electrophoresis results of a triplex mitochondrial PCR system with and without GO-G3-
Au. Lane 1 is the PCR product without the nanomaterial, lane 2 is the PCR product with GO-G3-
Au. Lane 3 is the NTC, and M is the molecular weight marker (bp). Data are representative of three

independent experiments.
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Figure S4. Evaluation of the long-term storage, freeze-thaw stability and experimental
reproducibility of GO-G3-Au. Electrophoresis results of kb-level eight-plex PCR products
amplified under different conditions: (Lanes 1 and 2) without nanomaterials, (Lanes 3 and 4) with
freshly prepared GO-G3-Au, (Lanes 5 and 6) with GO-G3-Au stored at -20 °C for 5 months, and
(Lanes 7 and 8) with GO-G3-Au subjected to three consecutive freeze-thaw cycles. The odd-
numbered lanes (1, 3, 5, 7) represent the corresponding NTC for each reaction condition. Lane M:
DNA marker (bp). These experiments were independently performed using different PCR
instruments and by different operators, and comparable amplification patterns were obtained. Data

are representative of three independent experiments.
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Figure S5. Electrophoresis results under different material conditions. Lanes 1, 3, 5 and 7:
corresponding negative controls. Lane 2: PCR without nanomaterials. Lane 4: PCR with positively
charged G3 dendrimer. Lane 6: PCR with thermally conductive AuNPs. Lane 8: PCR with GO-G3-

Au composite. Lane M: DNA marker (bp). Data are representative of three independent

experiments.
8500
(a) 1o0o] ()
8000+ GO-G3-Au —
/mL. b
7500 i
e 9000
< 7000+ -
'-'-6500 s - 8000
| ' 65
70 -
p— 7000
s66 6000+
4 8 12 16 20 20 40 60 8 100
Time (min) Temperature (°C)

Figure S6. Fluorescence-based characterization of the interaction between FAM-labeled DNA and
GO-G3-Au. (a) Time-dependent fluorescence quenching profiles of 0.4 uM FAM-labeled DNA in
the presence of GO-G3-Au at different concentrations (40—70 pg/mL) recorded at 25 °C. (b)
Temperature-dependent fluorescence response of 0.4 pM FAM-labeled DNA in the presence of

GO-G3-Au (100 pg/mL) over the range of 25-100 °C.
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