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18O quantitative stable isotope probing (18O-qSIP) was used to determine microbial population-specific growth rates in soils
subjected to a free-air CO2 enrichment (FACE) combined with warming. Approximately 60 g fresh soil samples were sieved through a
2-mm sieve and air-dried for 24 h at room temperature. Then, triplicate samples of dry soils (2.00 g) were incubated in the dark at
room temperature in sterile plastic aerobic culture tubes (17 × 100 mm) with 400 !l of 98 atom% 18O-water or natural abundance
water for 6 days, with harvests at four time points (T = 0, 1, 3, 6 d after water addition). Collectively, the qSIP experiment including
three experiment factors: two types of water (16O or 18O), four climate scenarios, and four incubation time points. At each harvest,
soils were destructively sampled and total soil DNA was extracted immediately using the FastDNA™ SPIN Kit for Soil. A combination of
buoyant density fractionation and 16S amplicon sequencing allowed for the estimation of microbial population-specific growth rates
at different sampling time.

The soil samples using in qSIP incubation were collected from the experimental field station that simulates atmospheric CO2
enrichment and warming. The experimental site is located at Kangbo village (31°30$N, 120°33$E), Guli Township, Changshu
municipality in Jiangsu Province, China, and the experiment started in 2010. Four simulated climate change treatments in this FACE

system included ambient CO2 concentration and temperature as control (Contr), elevated temperature of canopy air by +2 ℃ (eT),
elevated CO2 concentration up to 500 ppm (eCO2), and combined CO2 enrichment and warming treatment (eTeCO2). Each
treatment was replicated in three rings with the same infrastructure. In June 2020, soil samples were collected in each climate
change treatment. Ten intact topsoils (0-15 cm) samples of each plot were collected at the same time and thoroughly mixed as one
composite sample. A total of 12 soil samples (4 climate treatments × 3 replicates) were shipped to the laboratory.

Sample size and incubation times in this study were based on previous qSIP experiment (Blazewicz et al. 2020 Taxon-specific
microbial growth and mortality patterns reveal distinct temporal population responses to rewetting in a California grassland soil. The
ISME Journal 14, 1520–1532). Each soil sample (2.00 g) was given 400 !l of 98 atom% 18O-water (18O treatment) or natural
abundance water (16O treatment) to determine the isotope uptake in microbial DNA and further growth rates. Along 6 d incubation,
four sampling time-points (T = 0, 1, 3, 6 d after water addition) were selected for determining average growth rates of microbial
populations within 1 day, 3 days and 6 days. At each harvest, soils were destructively sampled with sterilized spoon and total soil DNA
was extracted immediately using the FastDNA™ SPIN Kit for Soil. Each soil DNA sample (sampled at 1 d, 3 d and 6 d) was separated
into 20 fractions after isopycnic centrifugation. The DNA of day-0 samples (unfractionated) and the fractionated DNA of fractions
with buoyant density between 1.695 and 1.735 g/ml were selected for 16S amplicon sequencing by using the same primers of qPCR
(515F/907R). Eleven out of 20 fractions from each ultracentrifuge tube (density between 1.695 and 1.735 g/ml) were selected




