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Dr. Jizhong Zhou is a George Lynn Cross Research Professor in the Department of Microbiology and Plant
Biology, and the School of Civil Engineering and Environmental Sciences, and is the Director of the
Institute for Environmental Genomics, at the University of Oklahoma (OU). He is a Visiting Senior
Scientist in the Earth and Environmental Sciences at Lawrence Berkeley National Laboratory, and an
Adjunct Professor of School of Environment at Tsinghua University, Beijing, China. Dr. Zhou has
distinguished himself as an international leader in genomics-enabled environmental sciences, especially
in areas related to: (i) genomic technologies, (ii) computational technologies, (iii) environmental
remediation, (iv) climate change biology, and (v) theoretical ecology.
Dr. Zhou has made several pioneering advances in the area of genomic technologies, particularly in the
development of various innovative technologies for microbial analyses, which were crucial for the early
development of this emerging field. First, his GeoChip1-4 is a revolutionary, high throughput technology
for addressing a central goal in microbial ecology - linking community structure to function. Over last 25
years, he has solved various challenging problems in developing chip-based technologies for environmental
applications to enable scientists to address research questions that formerly they could not in terms of
specificity, sensitivity, quantitation and reproducibility3,5-16. The most recent generation of GeoChip
(Version 5.0) contains 180K probes targeting ~370K functional genes in ~1,500 gene categories important
to different microbial processes, including carbon, nitrogen, phosphorus, and sulfur cycling, energy
processing, metal resistance and reduction, organic contaminant degradation, stress responses, antibiotic
resistance, pathogenesis, viral-host interactions from broad, functionally divergent taxonomic groups, such
as bacteria, archaea, fungi, protists, and viruses (mainly phages)3. The GeoChip 5 is highly specific,
sensitive, and quantitative based on both computational and experimental assays3. The GeoChip technology
was highlighted in the NRC’s report on the New Science of Metagenomics (2007), and in the roadmap for
NSF’s National Ecological Observatory Network (NEON, 2009), and won a R&D 100 Award in 2009 as
one of the 100 most innovative scientific and technological breakthroughs that year. Primarily due to his
pioneering advances in chip-based technologies for environmental studies, he recieved Presidential Early
Career Award for Scientists and Engineers in 2001 - the highest honor for young scientists and engineers
in US. Using GeoChip technology, he has addressed various fundamental questions in ecological theory,
climate change, environmental remediation, and human health, as evident by numerous publications (>100)
in Nature indexed journals, including Science17, Nature Climate Change18-20, PNAS21-26, Nature
Communications27,28, Ecology Letters29, The ISME Journal30,31, Environmental Science & Technology32,33,
and Water Research34,35, and other prestigious journals, e.g., Nature Ecology & Evolution36, mBio37,38, and
Global Change Biology39-41. In brief, GeoChip has become a powerful technology enabling comprehensive
visualization of the functional structure of microbial communities important to energy, global change,
ecosystem management and allows microbiologists to address research questions which could not otherwise
be undertaken. Second, his methods for effectively extracting high quality, high molecular weight DNA
from environmental samples have been very influential and widely used by other scientists42,43. The paper42
describing these methods has been cited ~3,500 times and is among the 20 most cited papers in Applied
and Environmental Microbiology (a leading microbiology journal) since 2008. These methods, because
they are capable of recovering high molecular weight DNA from environmental samples, have provided a
foundation for contemporary metagenomics and molecular microbial ecology. Third, he was the first to
discern the problems of heteroduplexes and PCR-induced mutations in 16S rRNA gene-based cloning and
developed approaches to minimize such artifacts44. The cloning-based method was very important in early
molecular microbial ecology studies in the 1990s. Fourth, he was the first to discover that sequencingbased metagenomic technologies are poorly reproducible and quantitative45,46, which are mainly due to the
effects of random sampling processes16,47, and developed mathematical approaches to predict and minimize
the artifacts associated with random sampling47, for which the paper describing these approaches was
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selected as an Editor’s Pick. As an mBio’s Editor commented, this study would make a fundamental
contribution for designing and interpreting microbiome studies. Since most ecological studies involve
random sampling, these results and guidance have had a wide impact. His recent perspective on
metagenomics technologies for ecological applications16 has also been influential in the field of
microbiology. All these studies have been instrumental in shaping molecular microbial ecology during its
great expansion over the last two decades. In addition, he developed a novel Cas9 nickase-based tool for
editing bacterial genomes48. This study was highlighted by AEM as an Editor’s Pick, and the tool has since
been used by many other microbiologists for their studies.
Dr. Zhou has also made several pioneering advances in the area of computational technology. First, based
on the random matrix theory (RMT), a relatively young mathematical theory proposed in 1960s, he
developed a novel, sensitive, and robust approach with mathematically defined thresholds for predicting
network interactions in microbial communities49-51, overcoming a great challenge in network biology. The
network pipeline52 has been widely used by microbial ecologists with little computational background, as
evidenced by the >53,000 networks constructed by >3,800 users. This early pathbreaking work represents
paradigm-shifting, transformative research in microbial ecology. Prior to this, most microbial biodiversity
studies ignored the interactions and associated functions among different microorganisms. More recently,
he has developed a novel approach for inferring direct dependences in association networks, called
iDIRECT (Inference of Direct and Indirect Relationship with Effective Copula-based Transitivity), by
overcoming/ameliorating several mathematical problems (e.g. underdetermination, self-looping and
interaction strength overflow) in network ecology. Second, he has developed various novel mathematical
approaches to quantitatively estimate the relative importance of deterministic vs stochastic processes in
governing community assembly – a major bottleneck in ecology. His most recent innovation provides an
effective and robust tool for quantitatively assessing ecological stochasticity23. Another novel general
framework for quantitatively inferring community assembly mechanisms by phylogenetic-bin-based null
model analysis (iCAMP)53 is capable of reliably and accurately estimating the relative roles of selection,
dispersal, and “drift”. These new general tools are not only crucial for microbial ecology, but also for
macroorganism ecology. In addition, he has pioneered the development of novel mathematical frameworks
to incorporate massive genomics information into Earth system models26,28,54 – an urgent issue with the
greatest challenge in global change research. He was the first to demonstrate that incorporating microbial
functional traits into ecosystem models can substantially reduce model uncertainty and improve modeling
prediction in response to long-term experimental warming28, and elevated CO2, and/or nitrogen deposition26.
These groundbreaking studies have been instrumental in steering microbial ecology in new research
directions.
Dr. Zhou has made several pioneering discoveries in the area of environmental remediation. First, over
the last 20 years, he has pioneered studies on groundwater microbiomes in response to extreme heavy metal
contamination by illustrating: (a) the impact of heavy metal contamination on the functional community
structure55,56, (b) crucial roles of horizontal gene transfer in driving the evolution of microbial communities
in response to contamination57, (c) microbial mechanisms underlying successful in situ bioremediation to
reduce high uranium contamination to below drinking water standards1,58-63, (d) community assembly
processes governing the succession of microbial communities to substrate amendment21,32,33,64,65, and (e)
artificial intelligence-assisted predictions of groundwater geochemistry, contamination and functions with
omics data37,66. Second, using GeoChip and other technologies, he and his colleagues demonstrated a broad
capacity and high potential for intrinsic bioremediation of the Deep Water Horizon oil plume in the Gulf
of Mexico17, which was described by President Barack Obama in a prime-time address as "the worst
environmental disaster America has ever faced". A subsequent publication with GeoChip data alone in The
ISME Journal31 was specially highlighted by the European Commission’s Science for Environment Policy.
These studies also provide a shining example of how GeoChip technology is used in an integrated
synergistic fashion to address complex emergent environmental problems, a cornerstone of basic science.
Third, he recently established a Global Water Microbiome Consortium (GWMC). With a systematic
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global-sampling effort, he and his colleagues examined global diversity and biogeography of microbiomes
from ~1200 activated sludge samples collected from 269 wastewater treatments (WWTPs) in 23 countries
across 6 continents67. This is the first comprehensive global scale study to address various theoretical
questions in engineered systems. The results demonstrated extremely high microbiome diversity of global
wastewater treatment plants, with a small global core strongly linked to system’s performance. The findings
of this study highlight how little we know of the world’s microbiome, even in one of the most common and
well-controlled systems in the built environment, and have important implications for microbial ecology
and wastewater treatment processes. In addition, Dr. Zhou is an international leader in studying functional
genomics to assess microbial responses to environmental stresses – a core of microbial ecology - via his
central role in the first comprehensive book on Microbial Functional Genomics68. He pioneered the
elucidation of microbial cellular responses to contaminants and various stressors, energy metabolism and
regulatory networks in several environmentally important microorganisms, including Shewanella,
Desulfovibrio, Rhodanobacter, as well as Clostridium and Thermoanaerobacter. Many new insights have
been revealed using integrated functional genomics/systems biology approaches, especially with sulfatereducing microorganisms as demonstrated by his invited synthesis in Nature Reviews Microbiology69.
Primiarly because of his leaderships in environmental and functional genomics, he received Ernest Orlando
Lawrence Award in 2014 – the highest scientific recognition in the U.S. Department of Energy.
Dr. Zhou has made several ground-breaking discoveries related to climate change biology. First, he
discovered that microorganisms play central roles in regulating soil carbon (C) dynamics through three
primary feedback mechanisms19,28. This was the first study revealing functional differences in microbial
communities due to warming that may affect projections of climate warming. These results represent critical
findings in global change biology, and was ranked by Faculty 1000 as among the top 2% of published
articles in biology and medicine. More recently, he discovered that climate warming leads to divergent
succession of grassland microbial communities70, and reduces microbial diversity, but increases network
complexity and stability20. Also, using integrated genomics technologies with isotope and process analysis,
he demonstrated the in situ vulnerability of tundra soil C to climate warming and the importance of microbes
in mediating such vulnerability18. This study was highlighted as a breakthrough by The Washington Post,
Department of Energy, and ASM Microbe because northern permafrost stores more than 30% of the global
soil organic C, and is a wildcard that could alter the future trajectory of global climate change. In addition,
he demonstrated that long-term field exposure of a grassland ecosystem to elevated CO2 dramatically
altered the composition and structure of the belowground microbial community29, which was the first
comprehensive study at the whole community level to document the responses of soil microbial
communities to elevated CO2. These results were highlighted by Science as a convincing demonstration of
the frontier of integrative biodiversity studies (Naeem et al. 2012. Science: 336: 1401-1406). Recently, he
and his colleague demonstrated that elevated CO2-stimulated soil respiration is enhanced by N limimation,
and the underlying microbial mechanisms26, which implies that the heightened release of CO2 back to the
atmosphere from soil may be pervasive given that fact that N is generally limited in nature. All of these
studies have made conceptual advances in climate change biology, and lead to a paradigm shift by
demonstrating the urgent needs of incorporating microbial functional traits into global change modeling
because whether microbially mediated feedback is positive or negative depends on which functional guilds
are affected by climate changes and to what magnitude.
Dr. Zhou has also made several meritorious contributions to the field of theoretical ecology. First, in
contrast to the traditional view of microbial assembly, several of his pioneering studies have explicitly
demonstrated the importance of stochastic processes underlying microbial community assembly - a central
but poorly understood topic in ecology71. He was the first to discern unusual microbial diversity patterns
in soils and, through mathematical modeling analysis, revealed that spatial isolation (i.e. dispersal limitation)
was the major underlying mechanism72, and to discover that divergent microbial communities with different
functions can be formed under identical environmental conditions73. He provided the first evidence that
microbial community succession is stochastic rather than deterministic21, and that the responses of
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grassland soil microbial communities to climate change are primarily governed by stochastic processes53,74.
He has recently demonstrated that the microbiome assembly in global WWTPs is also more stochastic67, in
complete contrast to conventional thought because WWTPs are well-controlled engineered ecosystems.
Such findings have important implications for studying ecosystem functioning, biodiversity preservation,
and ecosystem management. Also, using integrated genomic technologies, his studies convincingly
demonstrated that species area relationships (SARs), a universal law in ecology, generally hold for
microorganisms, but that microorganisms have substantially lower spatial turnovers (z values, < 0.1) due
to their unique biology22,75,76. His recent study on the temporal scaling of soil bacteria and fungi provides
explicit evidence for the existence of species-time relationships (STRs), another possible universal law in
biology74. This study is the first to demonstrate that there is phylogenetic-time relationships (PTRs), and
that warming accelerates both STRs and PTRs. In addition, contrary to a common belief, he and his
colleagues demonstrated that taxonomic and phylogenetic diversity of soil bacteria, fungi, and nitrogen
fixing bacteria all are better predicted by temperature than pH77. This was the first study in microbial
ecology showing that the metabolic theory of ecology (MTE) is a powerful framework for predicting broad
large-scale microbial biodiversity, but further theoretical modelling development is needed to account for
the unique characteristics of microorganisms. Primiarly due to his outstanding contributions in research
related to climate change biology and theoretical ecology, he received the 2019 ASM Award for
Environmental Research - for recognizing an outstanding scientist with distinguished research
achievements in microbial ecology and environmental microbiology.
Publications cited in the summary
1

2
3
4
5
6
7
8

9

He Z., Gentry T.J., Schadt C.W., Wu L., Liebich J., Chong S.C. et al. 2007. GeoChip: a
comprehensive microarray for investigating biogeochemical, ecological and environmental
processes. The ISME Journal 1:67-77. doi:10.1038/ismej.2007.2. (Among the 5 top-cited articles
in ISME J in last 10 years)
He Z., Deng Y., Van Nostrand J.D., Tu Q., Xu M., Hemme C.L. et al. 2010. GeoChip 3.0 as a highthroughput tool for analyzing microbial community composition, structure and functional activity.
The ISME Journal 4:1167-1179. doi:10.1038/ismej.2010.46.
Shi Z., Yin H., Van Nostrand J.D., Voordeckers J.W., Tu Q., Deng Y. et al. 2019. Functional gene
array-based ultrasensitive and quantitative detection of microbial populations in complex
communities. mSystems 4:e00296-19. doi:10.1128/mSystems.00296-19.
Tu Q., Yu H., He Z., Deng Y., Wu L., Van Nostrand J.D. et al. 2014. GeoChip 4: a functional genearray-based high-throughput environmental technology for microbial community analysis.
Molecular Ecology Resources 14:914-928. doi:10.1111/1755-0998.12239.
Zhou J., He Z., Van Nostrand J.D., Wu L., Deng Y. 2010. Applying GeoChip analysis to disparate
microbial communities. Microbe Magazine 5:60-64. doi:10.1128/microbe.5.60.1.
Zhou J., Thompson D.K. 2002. Challenges in applying microarrays to environmental studies.
Current Opinion in Biotechnology 13:204-207. doi:10.1016/S0958-1669(02)00319-1.
Tiquia S.M., Wu L., Chong S.C., Passovets S., Xu D., Xu Y. et al. 2004. Evaluation of 50-mer
oligonucleotide arrays for detecting microbial populations in environmental samples.
BioTechniques 36:664-675. doi:10.2144/04364rr02.
Rhee S.-K., Liu X., Wu L., Chong S.C., Wan X., Zhou J. 2004. Detection of genes involved in
biodegradation and biotransformation in microbial communities by using 50-mer oligonucleotide
microarrays.
Applied
and
Environmental
Microbiology
70:4303-4317.
doi:10.1128/aem.70.7.4303-4317.2004.
He Z., Wu L., Li X., Fields M.W., Zhou J. 2005. Empirical establishment of oligonucleotide probe
design
criteria.
Applied
and
Environmental
Microbiology
71:3753-3760.
doi:10.1128/aem.71.7.3753-3760.2005.

4

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Li X., He Z., Zhou J. 2005. Selection of optimal oligonucleotide probes for microarrays using
multiple criteria, global alignment and parameter estimation. Nucleic Acids Res 33:6114-6123.
doi:10.1093/nar/gki914.
Liebich J., Schadt C.W., Chong S.C., He Z., Rhee S.-K., Zhou J. 2006. Improvement of
oligonucleotide probe design criteria for functional gene microarrays in environmental applications.
Applied and Environmental Microbiology 72:1688-1691. doi:10.1128/aem.72.2.1688-1691.2006.
Wu L., Liu X., Schadt C.W., Zhou J. 2006. Microarray-based analysis of subnanogram quantities
of microbial community DNAs by using whole-community genome amplification. Applied and
Environmental Microbiology 72:4931-4941. doi:10.1128/aem.02738-05.
Deng Y., He Z., Van Nostrand J.D., Zhou J. 2008. Design and analysis of mismatch probes for long
oligonucleotide microarrays. BMC Genomics 9:491. doi:10.1186/1471-2164-9-491.
He Z., Zhou J. 2008. Empirical evaluation of a new method for calculating signal-to-noise ratio for
microarray data analysis. Applied and Environmental Microbiology 74:2957-2966.
doi:10.1128/aem.02536-07.
He Z., Deng Y., Zhou J. 2012. Development of functional gene microarrays for microbial
community
analysis.
Current
Opinion
in
Biotechnology
23:49-55.
doi:10.1016/j.copbio.2011.11.001.
Zhou J., He Z., Yang Y., Deng Y., Tringe S.G., Alvarez-Cohen L. 2015. High-throughput
metagenomic technologies for complex microbial community analysis: Open and closed formats.
mBio 6:e02288-14. doi:10.1128/mBio.02288-14. (top 1% highly cited, and most cited for mBio)
Hazen T.C., Dubinsky E.A., DeSantis T.Z., Andersen G.L., Piceno Y.M., Singh N. et al. 2010.
Deep-sea oil plume enriches indigenous oil-degrading bacteria. Science 330:204-208.
doi:10.1126/science.1195979. (top 1% highly cited)
Xue K., M. Yuan M., J. Shi Z., Qin Y., Deng Y., Cheng L. et al. 2016. Tundra soil carbon is
vulnerable to rapid microbial decomposition under climate warming. Nature Climate Change
6:595-600. doi:10.1038/nclimate2940. (top 1% highly cited)
Zhou J., Xue K., Xie J., Deng Y., Wu L., Cheng X. et al. 2012. Microbial mediation of carboncycle feedbacks to climate warming. Nature Climate Change 2:106-110. doi:10.1038/nclimate1331.
(top 1% highly cited)
Yuan M.M., Guo X., Wu L., Zhang Y., Xiao N., Ning D. et al. 2021. Climate Warming Enhances
Microbial Network Complexity and Stability. Nature Climate Change, 10.1038/s41558-02100989-9
Zhou J., Deng Y., Zhang P., Xue K., Liang Y., Van Nostrand J.D. et al. 2014. Stochasticity,
succession, and environmental perturbations in a fluidic ecosystem. Proceedings of the National
Academy of Sciences 111:E836-E845. doi:10.1073/pnas.1324044111. (top 1% highly cited)
Zhou J., Kang S., Schadt C.W., Garten C.T. 2008. Spatial scaling of functional gene diversity across
various microbial taxa. Proceedings of the National Academy of Sciences 105:7768-7773.
doi:10.1073/pnas.0709016105.
Ning D., Deng Y., Tiedje J.M., Zhou J. 2019. A general framework for quantitatively assessing
ecological stochasticity. Proceedings of the National Academy of Sciences 116:16892-16898.
doi:10.1073/pnas.1904623116.
Chan Y., Van Nostrand J.D., Zhou J., Pointing S.B., Farrell R.L. 2013. Functional ecology of an
Antarctic Dry Valley. Proceedings of the National Academy of Sciences 110:8990-8995.
doi:10.1073/pnas.1300643110.
Wang F., Zhou H., Meng J., Peng X., Jiang L., Sun P. et al. 2009. GeoChip-based analysis of
metabolic diversity of microbial communities at the Juan de Fuca Ridge hydrothermal vent.
Proceedings of the National Academy of Sciences 106:4840-4845. doi:10.1073/pnas.0810418106.
Gao Q., Wang G., Xue K., Yang Y., Xie J., Yu H. et al. 2020. Stimulation of soil respiration by
elevated CO2 is enhanced under nitrogen limitation in a decade-long grassland study. Proceedings
of the National Academy of Sciences 117:33317-33324. doi:10.1073/pnas.2002780117.

5

27
28
29
30
31
32

33
34
35
36
37
38
39
40
41
42
43

Wang C., Wang X., Liu D., Wu H., Lü X., Fang Y. et al. 2014. Aridity threshold in controlling
ecosystem nitrogen cycling in arid and semi-arid grasslands. Nature Communications 5:4799.
doi:10.1038/ncomms5799.
Guo X., Gao Q., Yuan M., Wang G., Zhou X., Feng J. et al. 2020. Gene-informed decomposition
model predicts lower soil carbon loss due to persistent microbial adaptation to warming. Nature
Communications 11:4897. doi:10.1038/s41467-020-18706-z.
He Z., Xu M., Deng Y., Kang S., Kellogg L., Wu L. et al. 2010. Metagenomic analysis reveals a
marked divergence in the structure of belowground microbial communities at elevated CO2.
Ecology Letters 13:564-575. doi:10.1111/j.1461-0248.2010.01453.x.
Hale L., Feng W., Yin H., Guo X., Zhou X., Bracho R. et al. 2019. Tundra microbial community
taxa and traits predict decomposition parameters of stable, old soil organic carbon. The ISME
Journal. doi:10.1038/s41396-019-0485-x.
Lu Z., Deng Y., Van Nostrand J.D., He Z., Voordeckers J., Zhou A. et al. 2011. Microbial gene
functions enriched in the Deepwater Horizon deep-sea oil plume. The ISME Journal 6:451-460.
doi:10.1038/ismej.2011.91.
Zhang P., He Z., Van Nostrand J.D., Qin Y., Deng Y., Wu L. et al. 2017. Dynamic succession of
groundwater sulfate-reducing communities during prolonged reduction of uranium in a
contaminated
aquifer.
Environmental
Science
&
Technology
51:3609-3620.
doi:10.1021/acs.est.6b02980.
Zhang P., Van Nostrand J.D., He Z., Chakraborty R., Deng Y., Curtis D. et al. 2015. A slow-release
substrate stimulates groundwater microbial communities for long-term in situ Cr(VI) reduction.
Environmental Science & Technology 49:12922-12931. doi:10.1021/acs.est.5b00024.
Liang B., Kong D., Ma J., Wen C., Yuan T., Lee D.-J. et al. 2016. Low temperature acclimation
with electrical stimulation enhance the biocathode functioning stability for antibiotics
detoxification. Water Research 100:157-168. doi:10.1016/j.watres.2016.05.028.
Zhao J., Zuo J., Wang X., Lin J., Yang Y., Zhou J. et al. 2014. GeoChip-based analysis of microbial
community of a combined nitritation-anammox reactor treating anaerobic digestion supernatant.
Water Research 67:345-354. doi:10.1016/j.watres.2014.09.029.
Buzzard V., Michaletz S.T., Deng Y., He Z., Ning D., Shen L. et al. 2019. Continental scale
structuring of forest and soil diversity via functional traits. Nature Ecology & Evolution 3:12981308. doi:10.1038/s41559-019-0954-7.
He Z., Zhang P., Wu L., Rocha A.M., Tu Q., Shi Z. et al. 2018. Microbial functional gene diversity
predicts groundwater contamination and ecosystem functioning. mBio 9:e02435-17.
doi:10.1128/mBio.02435-17.
Xue K., Yuan M.M., Xie J., Li D., Qin Y., Hale L.E. et al. 2016. Annual removal of aboveground
plant biomass alters soil microbial responses to warming. mBio 7. doi:10.1128/mBio.00976-16.
Yuan M.M., Zhang J., Xue K., Wu L., Deng Y., Deng J. et al. 2018. Microbial functional diversity
covaries with permafrost thaw-induced environmental heterogeneity in tundra soil. Global Change
Biology 24:297-307. doi:10.1111/gcb.13820.
Feng W., Liang J., Hale L.E., Jung C.G., Chen J., Zhou J. et al. 2017. Enhanced decomposition of
stable soil organic carbon and microbial catabolic potentials by long-term field warming. Global
Change Biology 23:4765-4776. doi:10.1111/gcb.13755.
Qi Q., Yue H., Zhang Z., Nostrand J.D.V., Wu L., Guo X. et al. 2021. Microbial functional
responses explain alpine soil carbon fluxes under future climate scenarios. mBio. (accepted)
Zhou J., Bruns M.A., Tiedje J.M. 1996. DNA recovery from soils of diverse composition. Applied
and Environmental Microbiology 62:316-322. (~3,500 citations)
Hurt R.A., Qiu X., Wu L., Roh Y., Palumbo A.V., Tiedje J.M. et al. 2001. Simultaneous recovery
of RNA and DNA from soils and sediments. Applied and Environmental Microbiology 67:44954503. doi:10.1128/aem.67.10.4495-4503.2001.

6

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59
60

Qiu X., Wu L., Huang H., McDonel P.E., Palumbo A.V., Tiedje J.M. et al. 2001. Evaluation of
PCR-generated chimeras, mutations, and heteroduplexes with 16s rRNA gene-based cloning.
Applied and Environmental Microbiology 67:880-887. doi:10.1128/aem.67.2.880-887.2001.
Zhou J., Wu L., Deng Y., Zhi X., Jiang Y.-H., Tu Q. et al. 2011. Reproducibility and quantitation
of
amplicon
sequencing-based
detection.
The
ISME
Journal
5:1303-1313.
doi:10.1038/ismej.2011.11. (top 1% highly cited)
Wen C., Wu L., Qin Y., Van Nostrand J.D., Ning D., Sun B. et al. 2017. Evaluation of the
reproducibility of amplicon sequencing with Illumina MiSeq platform. PLOS ONE 12:e0176716.
doi:10.1371/journal.pone.0176716.
Zhou J., Jiang Y.-H., Deng Y., Shi Z., Zhou B.Y., Xue K. et al. 2013. Random sampling process
leads to overestimation of β-diversity of microbial communities. mBio 4:e00324-13.
doi:10.1128/mBio.00324-13.
Xu T., Li Y., Shi Z., Hemme C.L., Li Y., Zhu Y. et al. 2015. Efficient genome editing in
Clostridium cellulolyticum via Crispr-Cas9 Nickase. Applied and Environmental Microbiology
81:4423-4431. doi:10.1128/aem.00873-15. (Editor’s pick)
Luo F., Yang Y., Zhong J., Gao H., Khan L., Thompson D.K. et al. 2007. Constructing gene coexpression networks and predicting functions of unknown genes by random matrix theory. BMC
Bioinformatics 8:299. doi:10.1186/1471-2105-8-299.
Zhou J., Deng Y., Luo F., He Z., Tu Q., Zhi X. 2010. Functional molecular ecological networks.
mBio 1:e00169-10. doi:10.1128/mBio.00169-10.
Zhou J., Deng Y., Luo F., He Z., Yang Y. 2011. Phylogenetic molecular ecological network of soil
microbial communities in response to elevated CO2. mBio 2:e00122-11. doi:10.1128/mBio.0012211. (top 1% highly cited)
Deng Y., Jiang Y.-H., Yang Y., He Z., Luo F., Zhou J. 2012. Molecular ecological network analyses.
BMC Bioinformatics 13:113. doi:10.1186/1471-2105-13-113. (top 1% highly cited)
Ning D., Yuan M., Wu L., Zhang Y., Guo X., Zhou X. et al. 2020. A quantitative framework reveals
ecological drivers of grassland microbial community assembly in response to warming. Nature
Communications 11:4717. doi:10.1038/s41467-020-18560-z.
Wang G., Huang W., Zhou G., Mayes M.A., Zhou J. 2020. Modeling the processes of soil moisture
in regulating microbial and carbon-nitrogen cycling. Journal of Hydrology 585:124777.
doi:10.1016/j.jhydrol.2020.124777.
Hemme C.L., Deng Y., Gentry T.J., Fields M.W., Wu L., Barua S. et al. 2010. Metagenomic
insights into evolution of a heavy metal-contaminated groundwater microbial community. The
ISME Journal 4:660-672. doi:10.1038/ismej.2009.154.
Hemme C.L., Tu Q., Shi Z., Qin Y., Gao W., Deng Y. et al. 2015. Comparative metagenomics
reveals impact of contaminants on groundwater microbiomes. Frontiers in Microbiology 6:1205.
doi:10.3389/fmicb.2015.01205.
Hemme C.L., Green S.J., Rishishwar L., Prakash O., Pettenato A., Chakraborty R. et al. 2016.
Lateral gene transfer in a heavy metal-contaminated-groundwater microbial community. mBio
7:e02234-15. doi:10.1128/mBio.02234-15.
Wu W.-M., Carley J., Gentry T., Ginder-Vogel M.A., Fienen M., Mehlhorn T. et al. 2006. Pilotscale in situ bioremediation of uranium in a highly contaminated aquifer. 2. Reduction of U(VI)
and geochemical control of U(VI) bioavailability. Environmental Science & Technology 40:39863995. doi:10.1021/es051960u.
Wu W.-M., Carley J., Luo J., Ginder-Vogel M.A., Cardenas E., Leigh M.B. et al. 2007. In situ
bioreduction of uranium (VI) to submicromolar levels and reoxidation by dissolved oxygen.
Environmental Science & Technology 41:5716-5723. doi:10.1021/es062657b.
Hwang C., Wu W., Gentry T.J., Carley J., Corbin G.A., Carroll S.L. et al. 2009. Bacterial
community succession during in situ uranium bioremediation: spatial similarities along controlled
flow paths. The ISME Journal 3:47-64. doi:10.1038/ismej.2008.77.

7

61

62
63

64

65

66
67
68
69
70
71
72
73
74
75
76

Van Nostrand J.D., Wu W.-M., Wu L., Deng Y., Carley J., Carroll S. et al. 2009. GeoChip-based
analysis of functional microbial communities during the reoxidation of a bioreduced uraniumcontaminated aquifer. Environmental Microbiology 11:2611-2626. doi:10.1111/j.14622920.2009.01986.x.
Xu M., Wu W.-M., Wu L., He Z., Van Nostrand J.D., Deng Y. et al. 2010. Responses of microbial
community functional structures to pilot-scale uranium in situ bioremediation. The ISME Journal
4:1060-1070. doi:10.1038/ismej.2010.31.
Van Nostrand J.D., Wu L., Wu W.-M., Huang Z., Gentry T.J., Deng Y. et al. 2011. Dynamics of
microbial community composition and function during in situ bioremediation of a uraniumcontaminated aquifer. Applied and Environmental Microbiology 77:3860-3869.
doi:10.1128/aem.01981-10.
Zhang P., Wu W.-M., Van Nostrand J.D., Deng Y., He Z., Gihring T. et al. 2015. Dynamic
succession of groundwater functional microbial communities in response to emulsified vegetable
oil amendment during sustained in situ U(VI) reduction. Applied and Environmental Microbiology
81:4164-4172. doi:10.1128/aem.00043-15.
Deng Y., Zhang P., Qin Y., Tu Q., Yang Y., He Z. et al. 2016. Network succession reveals the
importance of competition in response to emulsified vegetable oil amendment for uranium
bioremediation. Environmental Microbiology 18:205-218. doi:10.1111/1462-2920.12981. (top 1%
highly cited)
Smith M.B., Rocha A.M., Smillie C.S., Olesen S.W., Paradis C., Wu L. et al. 2015. Natural
Bacterial Communities Serve as Quantitative Geochemical Biosensors. mBio 6.
doi:10.1128/mBio.00326-15.
Wu L., Ning D., Zhang B., Li Y., Zhang P., Shan X. et al. 2019. Global diversity and biogeography
of bacterial communities in wastewater treatment plants. Nature Microbiology 4:1183–1195.
doi:10.1038/s41564-019-0426-5. (top 1% highly cited)
Zhou J., Thompson D.K., Xu Y., Tiedje J.M. Microbial functional genomics. (John Wiley & Sons,
Inc., 2004). doi:10.1002/0471647527.
Zhou J., He Q., Hemme C.L., Mukhopadhyay A., Hillesland K., Zhou A. et al. 2011. How sulphatereducing microorganisms cope with stress: lessons from systems biology. Nature Reviews
Microbiology 9:452-466. doi:10.1038/nrmicro2575.
Guo X., Feng J., Shi Z., Zhou X., Yuan M., Tao X. et al. 2018. Climate warming leads to divergent
succession of grassland microbial communities. Nature Climate Change 8:813-818.
doi:10.1038/s41558-018-0254-2.
Zhou J., Ning D. 2017. Stochastic community assembly: Does it matter in microbial ecology?
Microbiology and Molecular Biology Reviews 81. doi:10.1128/mmbr.00002-17. (top 1% highly
cited)
Zhou J., Xia B., Treves D.S., Wu L.-Y., Marsh T.L., O’Neill R.V. et al. 2002. Spatial and resource
factors influencing high microbial diversity in soil. Applied and Environmental Microbiology
68:326-334. doi:10.1128/aem.68.1.326-334.2002.
Zhou J., Liu W., Deng Y., Jiang Y.-H., Xue K., He Z. et al. 2013. Stochastic assembly leads to
alternative communities with distinct functions in a bioreactor microbial community. mBio
4:e00584-12. doi:10.1128/mBio.00584-12.
Guo X., Zhou X., Hale L., Yuan M., Ning D., Feng J. et al. 2019. Climate warming accelerates
temporal scaling of grassland soil microbial biodiversity. Nature Ecology & Evolution 3:612-619.
doi:10.1038/s41559-019-0848-8.
Liang Y., Wu L., Clark I.M., Xue K., Yang Y., Van Nostrand J.D. et al. 2015. Over 150 years of
long-term fertilization alters spatial scaling of microbial biodiversity. mBio 6:e00240-15.
doi:10.1128/mBio.00240-15.
Deng Y., Ning D., Qin Y., Xue K., Wu L., He Z. et al. 2018. Spatial scaling of forest soil microbial
communities across a temperature gradient. Environmental Microbiology 20:3504-3513.
doi:10.1111/1462-2920.14303.

8

77

Zhou J., Deng Y., Shen L., Wen C., Yan Q., Ning D. et al. 2016. Temperature mediates continentalscale diversity of microbes in forest soils. Nature Communications 7:12083.
doi:10.1038/ncomms12083. (top 1% highly cited)

9

