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Figure S2. Rarefaction curves of ASV richness and Shannon diversity.

Table S1 The geographic information of the Silene nigrescens (S.nigrescens) were collected from
the sub-nival belt of the Qiangyong glacier.

Sample ID Longitude (N) Latitude (E) Elevation (m)
S.nigrescens_1 28°52'36.31" 90°1329.74" 5110
S.nigrescens_2 28°52'37.00" 90°13'30.63" 5091
S.nigrescens_3 28%52'40.88" 9013'35.42" 5072
S.nigrescens_4 28°52'41.71" 90°13'29.97" 5061
S.nigrescens_5 28°52'39.32" 90°13'30.35" 5059
S.nigrescens_6 28%52'42.37" 90<13'37.12" 5035
S.nigrescens_7 28%52'47.53" 9013'33.72" 4995
S.nigrescens_8 28%52'49.25" 90<13'33.38" 4978
S.nigrescens_9 2852'49.45" 9013'33.35" 4974
S.nigrescens_10 28%52'51.05" 9013'33.48" 4962

Table S2 The differences in levels and ratios of total nitrogen (TN), total phosphorus (TP), and total
potassium (TK) among soil, roots, and leaves. Different lowercase letters denote significant
differences in the levels and ratios of total nitrogen (TN), total phosphorus (TP), and total potassium
(TK) among soil, roots, and leaves, as identified by the Wilcoxon Test with a significance level of
P <0.05.

Soils Roots leaves
N 0.339 +£0.097c 5.786 + 0.095b 27.491 + 1.870a
TP 0.639+£0.041b 0.528 £0.035a 0.534+0.217a
TK 13.274+ 0.3623a 4.561 +£0.369b 2.886 +0.252¢
TN:TP:TK 0.040 £0.012¢ 2.422 +£0.207b 20.379 +7.363a
TN:TP 0.536 + 0.166¢ 10.996 + 0.563b 59.142 +£23.093a
TN:TK 0.025 +0.007¢c 1.276 £0.111b 9.559 £ 0.694a
TP:TK 0.048 +£0.003¢ 0.116 £0.013b 0.188 £ 0.084a




Table S3. The correlation between the levels and ratios of TN (total nitrogen), TP (total phosphorus),
and TK (total potassium) and the bacterial community composition was determined using the

Mantel test.
Variable Mantel test (7 statistics) P-value
™ 0.599 0.0004
TP 0.135 0.0766

TK

TN:TP:TK

TN:TP
TN:TK
TP:TK

0.692
0.459
0.445
0.517
0.166

0.0001
0.0011
0.0005
0.0007
0.0557

Table S4. Keystone nodes in the co-occurrence networks of the bacterial communities associated

with the rhizosphere soil, root endosphere, and leaf endosphere.

ASV ID Within module connectivities Among module connectivities Degree Modularity Type Taxonomy Plant compartment niche
ASV143 -2.28 0.75 2 7 Connectors Pseudomonas Rhizosphere soil
ASV245 -0.30 0.75 2 3 Connectors Rhizobiales Rhizosphere soil
ASV134 -0.30 0.75 2 3 Connectors Acetobacteraceae Rhizosphere soil
ASV30 -1.40 0.75 2 19 Connectors Devosia Rhizosphere soil
ASV305 -0.54 0.75 2 15 Connectors Oxalobacteraceae Rhizosphere soil
ASV416 -0.59 0.75 2 20 Connectors Craurococcus-Caldovatus Rhizosphere soil
ASV94 -1.09 0.69 4 19 Connectors Brevundimonas Rhizosphere soil
ASV135 -0.54 0.75 2 15 Connectors Conexibacter Rhizosphere soil
ASV104 -0.50 0.75 2 14 Connectors Mycobacterium Rhizosphere soil
ASV75 -1.40 0.78 3 19 Connectors Solirubrobacter Rhizosphere soil
Asvsl -0.60 0.75 2 2 Connectors Actinoplanes Rhizosphere soil
ASV522 -0.59 0.75 2 20 Connectors Rathayibacter Rhizosphere soil
ASVI1 -0.67 0.69 4 12 Connectors Lautropia Rhizosphere soil
ASV415 -0.59 0.75 2 20 Connectors Sphingomonas Rhizosphere soil
ASV301 -0.60 0.75 2 2 Connectors Gaiellales Rhizosphere soil
ASV28 -0.50 0.75 2 14 Connectors Pseudonocardia Rhizosphere soil
ASV64 -1.98 0.75 2 11 Connectors Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium Rhizosphere soil
ASV802 -0.50 0.75 2 14 Connectors Hyphomicrobiaceae Rhizosphere soil
ASV605 -0.54 0.75 2 15 Connectors Frankiales Rhizosphere soil
ASV390 -0.54 0.75 2 15 Connectors TK10 Rhizosphere soil
ASV76 -1.26 0.75 2 17 Connectors Pseudomonas Rhizosphere soil
ASV348 -0.50 0.75 2 14 Connectors Solirubrobacter Rhizosphere soil
ASV43 -0.30 0.78 3 3 Connectors Lechevalieria Rhizosphere soil
ASV147 -1.34 0.75 2 12 Connectors Kineosporia Rhizosphere soil
ASV266 0.00 0.6875 4 22 Connectors Beijerinckiaceae Rhizosphere soil
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Table S5. Keystone nodes in the co-occurrence networks of bacterial community, encompassing all

taxa present in rhizosphere soil, root endosphere, and leaf endosphere.

ASVID Within module connectivities Among module connectivities Degree Modularity Taxonomy Counts
ASV257 -1.27 0.75 2 4 Connectors Acetobacteraceae 1
ASV185 1.15 0.75 2 8 Connectors Beijerinckiaceae

2
ASV266 -0.14 0.69 6 4 Connectors Beijerinckiaceae
ASV211 -0.70 0.68 5 1 Connectors Microbacteriaceae 1
ASV227 -0.88 0.65 11 3 Connectors Rhizobiales 1
ASV372 -0.73 0.75 2 7 Connectors 67-14

2
ASV313 -0.14 0.63 7 4 Connectors 67-14
ASV55 -0.99 0.75 2 2 Connectors Altererythrobacter
ASV119 -0.86 0.78 3 6 Connectors Arthrobacter 2
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ASV152 -0.58 0.75 2 5 Connectors Frankiales

ASV200 -0.89 0.75 2 4 Connectors Frankiales

Table S6. The Spearman correlation between alpha diversity and the average variation degree (AVD)
of the bacterial community. ***P < 0.001.

AVD Richness Shannon Pielou Chaol ACE
AVD *xk o ok ok Tk
Richness 0.970 Aokok okk Hokesk * ok
Shannon 0.946 0.949 kol stk Hokk
Pielou 0.909 0.911 0.985 ok okok
Chaol 0.970 1.000 0.949 0.911 eokk
ACE 0.968 0.999 0.946 0.907 0.999

Table S7. Amplicon Sequence Variants (ASVs) that are common among the rhizosphere soil, root
endosphere, and leaf endosphere.

ASV ID Taxonomy Count
The ASVs shared among the rhi. soil, root endosphere, and leaf h
ASVI198 0319-7L14 1
Allorhiz P
ASV21 1
Rhizobium

ASV88, ASV120 Bradyrhizobium 2
ASV94, ASV155 Brevundimonas 2
ASV174 Clavibacter 1

ASV4 Conyzicola 1

ASV30 Devosia 1

ASV95 Escherichia-Shigella 1
ASV23,ASV102 Gaiella 2
ASV82, ASV108, ASV330 IMCC26256 3
ASVI141 Microbacterium 1

ASV126 Mycobacterium 1

ASV90 Nakamurella 1

ASV40, ASV47, ASV66 Nocardioides 3
ASV69 Phyllobacterium 1

ASV44, ASV65, ASVT3 Pseudarthrobacter 3
ASV395 Pseudolabrys 1
ASVI1, ASV2, ASV3, ASVS5, ASV6, ASV9, ASV13, ASV14, ASV16, ASV17, ASV76, ASV93 Pseudomonas 12
ASV932 Rubrobacter 1

ASVT79 Solirubrobacter 1
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ASV353 Propionibacteriaceae

The ASVs shared between the root endosphere and leaf endosphere

ASV198 0319-7L14

ASV118 Acidovorax

ASV21, ASV615

Rhizobium
ASV283 Anaerococcus
ASV88, ASV120 Bradyrhizobium
ASV94, ASV155, ASV158, ASV217 Brevundimonas
ASV251, ASV545, ASV872 Chryseobacterium
ASV174 Clavibacter
ASV481 Conexibacter
ASV4, ASV41 Conyzicola
ASV154, ASV616, ASV714, ASV833 Corynebacterium
ASV60, ASV67 Cutibacterium
ASV32 Delfiia
ASV30 Devosia
ASV95, ASV145 Escherichia-Shigella
ASV23, ASV102 Gaiella
ASVI1221 Gemella
ASV408 Geodermatophilus
ASV82, ASV108, ASV330 IMCC26256
ASV834 Lactobacillus
ASV352 Lawsonella
ASV259, ASV264, ASV393, ASV480 Massilia
ASVI141 Microbacterium
ASV126 Mycobacterium
ASV90 Nakamurella
ASV40, ASV47, ASV66, ASV594, ASV669 Nocardioides
ASV130 Noviherbaspirillum
ASV712 Pandoraea
ASV468 Pelagibacterium
ASV565 Peptoniphilus
ASV69 Phyllobacterium
ASV44, ASV65, ASVT3 Pseudarthrobacter
ASV395 Pseudolabrys
ASV1, ASV2, ASV3, ASV5, ASV6, ASV7, ASV9, ASV13,ASV14, ASV16, ASV17, ASV26, ASV39, ASV49, ASV72, ASV76,
Pseudomonas
ASV93, ASV140
ASV932 Rubrobacter
ASV825 Shinella
ASV985 SJA-28
ASVT79 Solirubrobacter
ASV89, ASV101, ASV265 Sphingomonas

ASV129, ASV619 Staphylococcus



ASV96 Stenotrophomonas 1

ASV747 TK10 1
ASV22 Frankiales 1
ASV57 Gemmatimonadaceae 1
ASVI117 Rhizobiales 1
ASVI139 Acetobacteraceae 1
ASV273 Actinomarinales 1
ASV285, ASV42 Microbacteriaceae 2
ASV10 Variovorax 1
ASV35 Stappiaceae 1
ASV54 Sporichthyaceae 1
ASV80 Micrococcaceae 1
ASV85 Microtrichales 1
ASV353 Propionibacteriaceae 1
ASV466 Hyphomicrobiaceae 1
ASVS510 Enterobacteriaceae 1

Table S8. Key topological properties of bacterial co-occurrence networks, encompassing all taxa
within the rhizosphere soil, leaf endosphere, and root endosphere.

Network properties

Observed networks

Edges Nodes clustering coefficient Average path length Modularity graph.density Diameter Average degree

947 230 0.48 3.69 0.45 0.04 12.48 8.23

Random networks

Clustering coefficient Average path length Modularity

0.036 +0.004 2.79 +£0.007 0.31 +0.007




Figure S1. The location of the Qiangyong glacier (a, b), and the Silene nigrescens grow
in the Qiangyong glacier terminus (c).
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Figure S2. Rarefaction curves of ASV richness and Shannon diversity.



