Frontier of Ecological Environment and Protection Research

E X IRB S TRIPATE
oL eH 3 HeRA 1.0€2026 4F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

Bevind i 158 DNA BR5 R4 % S Y 2 AR RS E /Y

M 7 SR

Sl
LR RS A A TR E)
DOI:10.32629/eep.v9i3.3108

B E] Vi, 2R S5FrREMEBARE P LEMAMRANEETE, 5 EELH, T2BERANE
% Fhih, AATREBEMZ IR Y R RS SRS B BB iR IR £ 3% R RNASDNA, 7
B REEFAME16S/ITST 3T M5, 4R AP . DNASRNAB FHA R LM M BRANS /7T
KA T EHFORTF L ERZ R EDNAFE; A B AR 20 B+ A B F 0" BEX 55
T WA DNAK- IR A B INHE R G Bl v 55 # A R BF(FJE<0.1%) TTak T AT 30% 09 1k 5 K,
B AL L RARREREHBERELE, AR ELETDB T T Mosn LIEM AW FaTiEm R
w5, A s B A1 TR AZARRAE T IR

[REEIF Msp ks, EiFMS; FWMAd; FEMNL; HALHE

RES S P342+3 XEkERIRAD: A

Metatranscriptomics of Soil DNA in Extreme Habitats: Response Strategies of Microbial Diversity to
Environmental Stresses
Xin Hu
Shanghai Xiangxi Environmental Technology Co., Ltd.

[Abstract] Soil microorganisms in extreme habitats such as deserts, saline—alkali lands and mining areas are
simultaneously exposed to multiple stresses including drought, osmotic imbalance, heavy metals and oxidative
stress. In this study, total RNA and DNA were extracted from soils collected from the Tengger Desert, Ebinur
Lake saline—alkali land and tailings reservoir of Dexing Copper Mine, followed by metatranscriptomic
sequencing and 16S/ITS amplicon sequencing. The results showed significant decoupling of community
structures revealed by DNA and RNA; the transcriptional activities of Firmicutes and Deinococcus were far
higher than their DNA abundances. The expression of functional genes exhibited a "modular +
habitat—specific" pattern, with osmotic regulation, antioxidant systems, DNA repair and metal efflux systems
responding synergistically. Rare taxa (relative abundance < 0.1%) contributed more than 30% of unique
transcripts, harboring potential stress—resistant genes such as novel rhodopsin and mercuric reductase. This study
reveals the real—time adaptive strategies of extreme soil microorganisms at the active level, providing a
theoretical basis for bioremediation and the exploration of stress—resistant genetic resources.
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