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Fig. S1. Flowchart of GeoChip 4.0 design pipeline. The following steps were mainly included: (1) gene selection and keywords generation; (2) sequence retrieval from NCBI database; (3) sequence verification with local seed databases; (4) probe designing by CommOligo; (5) probe verification against NCBI database; (6) specificity evaluation; (7) probe deposition. 
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Fig. S2. Illustration of the layout of GeoChip 4.0 probes. The size for each feature (probe and void) is 13µmx13µm. Red spots represent probes, and white spots represent void features. Every two neighbored probes were staggered from each other by void spots. Signal intensities of the nearest four void spots around a probe (VOID 1) were used for local background calculation. If the four spots failed to meet the CV criteria, the outer eight void spots (VOID 2) were used. 
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Fig. S3. The normalized average signal intensity of genes involved in carbon degradation process under warming and the control conditions. Signal intensities were the average abundances of detected genes under warming or control plots, normalized by the probe number of each gene. The complexity of C substrates is presented in order from labile to recalcitrant C. Error bars represent standard error. The differences between warming and the control were tested by two-tailed paired t-tests.
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Fig. S4. The normalized average signal intensity of genes involved in nitrogen cycling process under warming and the control. Signal intensities were the average abundances of detected genes under warming or control plots, normalized by the probe number of each gene. Error bars represent standard error. The differences between warming and the control were tested by two-tailed paired t-tests.
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Fig. S5. The normalized average signal intensity of genes involved in phosphorus cycling process under warming and the control. Signal intensities were the average abundances of detected genes under warming or control plots, normalized by the probe number of each gene. Error bars represent standard error. The differences between warming and the control were tested by two-tailed paired t-tests.
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Fig. S6. The normalized average signal intensity of genes related with bacteriophage under warming and the control. Signal intensities were the average abundances of detected genes under warming or control plots, normalized by the probe number of each gene. Error bars represent standard error. The differences between warming and the control were tested by two-tailed paired t-tests. 
