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Methods
[bookmark: OLE_LINK102][bookmark: OLE_LINK103]In pilot experiments, the widely used enzyme MspI for T-RFLP anaylsis of pmoA gene could not perform well with our samples. Very few T-RFs was generated, making it hard to demonstrate MOB community diversity. Therefore, we applied in-silico analysis to determine which enzyme was more suitable for our samples. A previous NGS result (under accession number SRP131884) of methanotrophic community in the same geographic region was used as a reference. The pmoA sequences were grouped into OTUs at 0.03 cutoff, and the representative sequences and relative abundance of each OTU were used in further analysis. We tested all the enzymes listed in http://www.restrictionmapper.org. For each enzyme, we predicted the length of T-RF it generated with each representative sequence, and calculated the proportion of each different length of T-RF, resulting in a predicted T-RF profiling with each enzyme on our test dataset. A simplified T-RF map (including the enzymes which could cut over 80% of total sequences) was shown in Fig S4.

Discussion
T-RFLP has been a popular approach to capture microbial community diversity. It has been also widely used in community studies of methanotrophs (Mohanty et al. 2006; Pester et al. 2004; Shrestha et al. 2010). Compared with NGS (next generation sequencing), T-RLFP analysis requires much less time and sampling preparation, making it an efficient tool for monitoring community shift at short time intervals. However, the most widely used digestive enzyme, MspI, could not perform satisfactorily for all kinds of samples. It either resulted in only a few T-RFs, or could not efficiently tell between different taxon. For example, only a few T-RFs were retrieved from samples from littoral Lake Constance. And most of the clones from Type I were at the same T-RF length of 248 bp (Pester et al. 2004). MspI enzyme also generated very few T-RFs for the sediment samples from Dianchi Lake. The number of T-RFs based on a certain digestive enzyme might partly depend on the in-situ microbial community features. Therefore, it is of great importance to choose enzyme according to sampling source. 

Since T-RF was only related to the first cleavage site, if a specific point mutation got widespread (especially when the population was limited), it might notably impact the T-RF pattern. Efforts were made to avoid some of the weakness of T-RFLP and improve the taxonomic resolution, including the application of multiplex T-RFLP (Elliott et al. 2012) and the usage of primers labelled with different fluorochromes (Deutzmann et al. 2011). Here, we tried to choose a suitable enzyme based on in-silico analysis. We expected that a suitable digestive enzyme should: (1) generate no or few T-RFs smaller than 50 bp or larger than 500 bp; (2) generate T-RFs having at least 2 bp differences among each other; (3) generate more T-RFs to retrieve the diversity; (4) be consistent with taxon and phylogenetic tree (i.e., the same T-RF should not be affiliated to very distantly related taxa). Based on these rules, most of the enzymes were easy to exclude. MspI and BciT130I, which shared the same cleavage sites with HpaII and EcoRII, respectively, were among the enzymes performed best with rules (1)-(3). And they were further tested based on a neighbor-joining tree. BciT130I had a better taxonomic resolution than MspI did. Several subgroups of Type I methanotrophs could be well distinguished. It was able to generate more different T-RFs, and thus could more ideally reflect methanotrophic diversity. Therefore, we considered the MspI enzyme most suitable for samples from the studied lakes. The in-silico prediction of TRFLP digestion was also proven to be an effective approach to choose proper digestive enzyme.
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Table S1 Physicochemical parameters of sediment samples. 
	TOC 
(g/kg)
	TN
(g/kg)
	TOC/TN
	NO3−-N
(mg/kg)
	NH4+-N
(mg/kg)
	TP
(g/kg)
	pH

	41.3
	3.95
	10.5
	12.3
	364
	0.60
	7.2





























Table S2 Multiple comparison of treatments by means of Student-Newman-Keuls post-hoc testing. In each column, different characters indicate significant difference at 0.05 level. 

	treatment
	MOP
	pmoA abundance
	transcript abundance

	
	Day 1
	Day 14
	Day 7
	Day 14
	Day 1
	Day 7

	A
	a
	b
	b
	ab
	d
	b

	B
	a
	ab
	b
	b
	c
	b

	C
	a
	b
	b
	b
	a
	b

	D
	a
	b
	b
	b
	b
	b

	E
	a
	ab
	b
	b
	b
	b

	F
	b
	a
	a
	a
	b
	a
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Fig. S1. Geographic location of sampling site
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Fig. S2. Change of ammonium concentration of pore water in the microcosms with different treatments
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Fig. S3. The ratio of transcripts to pmoA gene in the microcosms with different treatments
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Fig. S4. Prediction of NGS representative sequences based on T-RFs. Sequencing data was from a previous study considering the same area, and was deposited in GenBank database under accession number SRP131884.
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