Supplementary Information
Table S1 Geochemical data of soil samples from five oil-contaminated fields located in different geographical regions of China, DQ-Daqing, YM-Yumen, CQ-Changqing, SL-Shengli, JH-Jianghan. Ten samples, a pair of contaminated and uncontaminated samples from each site (CQ1, CQ4, DQ1, DQ2, JH6, JH7, SL3, SL4, YM1, YM2) were selected for GeoChip analysis.

Table S2 Relative abundance of four components (aliphatic hydrocarbons, aromatic hydrocarbons, polar fractions with hetero-atoms of nitrogen, sulfur and oxygen (NSO fraction) and asphaltenes) in oils extracted from soils of the five oil-contaminated fields (%).

Table S3 Relative abundance of four components (aliphatic hydrocarbons, aromatic hydrocarbons, polar fractions with hetero-atoms of nitrogen, sulfur and oxygen (NSO fraction) and asphaltenes) in crude oils extracted from oil-pumping wells.

Table S4 Distribution of functional genes detected for major metabolic processes among the five oil-contamianted fields. DQ-Daqing, YM-Yumen, CQ-Changqing, SL-Shengli, JH-Jianghan. U represented uncontaminated soil sample, and C represented contaminated soil sample.

Table S5 alkane monooxygenase genes detected by GeoChip. DQ-Daqing, YM-Yumen, CQ-Changqing, SL-Shengli, JH-Jianghan. U represented uncontaminated soil sample, and C represented contaminated soil sample.

Table S6 Naphthalene degradation detected by GeoChip. DQ-Daqing, YM-Yumen, CQ-Changqing, SL-Shengli, JH-Jianghan. U represented uncontaminated soil sample, and C represented contaminated soil sample.

Table S7 Phenanthrene degradation detected by GeoChip. DQ-Daqing, YM-Yumen, CQ-Changqing, SL-Shengli, JH-Jianghan. U represented uncontaminated soil sample, and C represented contaminated soil sample.

Table S8 Pyrene degradation detected by GeoChip. DQ-Daqing, YM-Yumen, CQ-Changqing, SL-Shengli, JH-Jianghan. U represented uncontaminated soil sample, and C represented contaminated soil sample.

Fig. S1 Detrended correspondence analysis (DCA) of soil geochemical data of N, P, salt, Zn, Fe, Mn, oil, OM, pH and water. Detailed geochemical variables and sample selection was described in supplementary materials.

Fig. S2 Clustering analysis of functional genes involved in catechol degradation. The protein id number and its derived organism or uncultured for each gene is presented. Heat maps were generated in CLUSTER and visualized using TREEVIEW. Red indicates signal intensities above background while black indicates signal intensities below background. Brighter red coloring indicates higher signal intensities. DQ-Daqing, YM-Yumen, CQ-Changqing, SL-Shengli, JH-Jianghan. U: uncontaminated; C: contaminated.

Fig. S3 Clustering analysis of functional genes involved in carbon cycling: (A) cellulase, (B) laccase, (C) chitinase, and (D) rbcL. The protein id number and its derived organism or uncultured for each gene is presented. Heat maps were generated in CLUSTER and visualized using TREEVIEW. Red indicates signal intensities above background while black indicates signal intensities below background. Brighter red coloring indicates higher signal intensities. DQ-Daqing, YM-Yumen, CQ-Changqing, SL-Shengli, JH-Jianghan. U: uncontaminated; C: contaminated.

Fig. S4 Clustering analysis of functional genes involved in nitrogen cycling: (A) nifH, (B) amo, (C) urease, (D) nar, and (E) nir. The protein id number and its derived organism or uncultured for each gene is presented. Heat maps were generated in CLUSTER and visualized using TREEVIEW. Red indicates signal intensities above background while black indicates signal intensities below background. Brighter red coloring indicates higher signal intensities. DQ-Daqing, YM-Yumen, CQ-Changqing, SL-Shengli, JH-Jianghan. U: uncontaminated; C: contaminated. 
