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Supplementary Figure 1. Estimated sequencing coverage determined by Nonpareils. The sequencing coverage of samples derived from normal precipitation (a), decreased precipitation (b), and increased precipitation (c) in the top soil, and the sequencing coverage of samples derived from normal precipitation (d), decreased precipitation (e), and increased precipitation (f).
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Supplementary Figure 2. Effects of four-years warming on soil respiration. Error bars represent the standard error of the soil respiration in each treatment. “Decreased precip.”, samples from the decreased precipitation plots; “Increased precip.”, samples from the increased precipitation plots; “Decreased precip.”, samples from the decreased precipitation plots. The  and P values were calculated to indicate the interactive effects of warming and precipitation alterations on soil respiration by linear mixed-effects models. The  represents the regression coefficients of different treatment effects on the corresponding environmental variables in the linear mixed-effects models. The P value represents the significance of treatment effects on the corresponding environmental variables.
[image: ]
Supplementary Figure 3. The correlation between soil respiration and total carbon in the topsoil and subsoil. Pearson correlation was used to calculate the r values.
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Supplementary Figure 4. Phylogenetic Trees of Nitrososphaeria MAGs. Phylogenetic trees encompassing 62 Nitrososphaeria MAGs assembled from Haibei Station samples and 350 representative Nitrososphaerota MAGs from the GTDB database are depicted. The inner circle is color-coded to denote the source of MAGs, distinguishing between MAGs obtained from our study and reference Nitrososphaerota MAGs from the GTDB database. The outer circle is color-coded based on the order information of each MAG. Triangles indicate branches comprising only GTDB database MAGs, which did not show detail branches.
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Supplementary Figure 5. Taxonomic compositions of MAGs at phylum and order Levels. (a) Taxonomic composition of MAGs at the phylum level. (b) Taxonomic composition of MAGs at the order level. C, control; IP, increased precipitation; DP, decreased precipitation; W, warming; WIP, the combination of warming of increased precipitation; WDP, the combination of warming and decreased precipitation. Colors of the bars are the phylum and order information.

image5.png
Relative anbundance (%)

(a MAGs (Phylum) (b)

Topsoil Subsoil
100 1 1004
BEEE ‘...-.. S
75 - g 75
c
3
50 5 50
&
25 1 225
ke
4
01 S 0
L=zaa oo
D ; ; D ; ;
Treatment
~ Acidobacteriota Actinobacteriota
- Chloroflexota - Gemmatimonadota

[ | Methylomirabilota | Nitrospirota
B Planctomycetota Ml Proteobacteria
| Thermoproteota " Verrucomicrobiota

MAGs (Order)
Topsoill Subsail

Treatment
Rhizobiales Nitrososphaerales
Solirubrobacterales B Gaicllales
Rokubacteriales | Pyrinomonadales
Nitrospirales - Streptomycetales
UBA5794 .~ UBA5066
Others




image1.jpeg
(b)

()

Estimated Average Coverage

Estimated Average Coverage

Estimated Average Coverage

1.0

02 04 06 08

1.0

02 04 06 08

1.0

02 04 06 08

Topsoil

B dg 2
g
i g ®
3 o
(8]
g @
8 % 3
g <
i z 3
-
£ o
= Normal precipitation g o
o i}
T
2
T @3 °
g «
4 g 3
S
g @
4 % 3
g <
- < o
2
A Decreased precipitation ‘é 3
:
o T
- e
m 3y -
3 «
i ¢ 2
[¢]
2 ©
i % 3
2 <
B < o
i B
Increased precipitation -
T E
g
’I T
1e+03 16406 1e+09
Sequencing efforts (bp)
Control, topsoil 1 Warming, topsoil Il

Subsoil

Normal precipitation

Decreased precipitation

Increased precipitation

= T

1e+06 1e+09

1e+03

Control, subsoil I Warming,sub soil




image2.emf



0



250



500



750



Dr
yin
g



Co
ntr
ol



We
ttin
g



Precipitation



So
il 



re
sp



ira
tio



n�
�



�P
J�
&
�P



��
�K



��
�



�Interaction: β�= 2.��, P�= 0.0��



D
ec
re
as
ed



Pr
ec
ip
.



C
on
tro
l



In
cr
ea
se
d



Pr
ec
ip
.



Precipitation



37.16%











image3.jpg
©

Topsoil total carbon

) 1004
r=0.009
90 -
o o ®
—_ ® o
< e °
Q8O A o _
=
70 - . °
o ®
60 -
®
350 400 450 500

Soil respiration (mg C m=2 h')

—~—

Subsoil total carbon

b) 42—
r=0221
40-
®
s °° .
e "
..
36+ 5
e ®
341 s,
350 400 450 500

Soil respiration (mg C m=2 h)




image4.jpeg
Source
[ Haibei
[ 108

Order
[] caldarchaeales
[] conexivisphaerales
[[] Geothermarchaeales
[ sacweor

[ nitrososphaerales.




