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Fig. S1. Extracted Ion Chromatograms (EIC, [M+H]") and MS? spectra of detected sb-
GDGTs and br-GDGTs in this study. The precursor ion [M+H]" and their characteristic

product ions are highlighted in red.



o6 EIC of OB-1084 i MS/MS of OB-1064; [M+H]+: m/z=1084.0763 1064.0763
30.391
617.5825
3 9 /»vvvvw)vvvv(
S s DI NS g et B
= z T 4 £
] @
§ H 631.572
< €
- 50 3 50
55 3 489.5075
& &
25 25 ' s
| 617.5825 990.036
631572 [
o o mm L ally "
30 31 32 33 0 600 800 1000 1200
Retention Time (min) miz
1wEIC of 0B-1078 106, MSMS of OB-1078; [M+H]+: m/z=1078.0673 1078.0873
30.876
631.6088
& ) A
Lo L5 o S R A
] @
2 e
] 2
c c
=50 = 50
2 2
8 -1
5 o
3 &
25 25 = 1060.0701
631,608 N
613.6773
o L . o dieal
30 31 32 33 800 1000 1200
Retention Time (min) miz
- EIC of 0B-1092 - MS/MS of OB=1092; [M+H]+: m/z=1092.0833 1092.0833
31426
- c=s 631.579
= & A l
= Z A
3 @ ' .
e 2
ki 8 6456142
c £
E5 = 50
] ©
3 3 503.5243
% 2 v ol
‘ — 1018.0734 1056,0658
L [ 645.6142
0 0 Lali
30 31 32 3 400 600 800 1200
Retention Time (min) miz
EIC of OB-1106 MS/MS of OB-1106; [M+H]+: m/z=1106.1035 1106.1035
1001 100
31783
645.5991
g z 3 I
L - f},vVVVYVY\,J\NV\,-‘\Mj\,
] @
2 e
2 2
c €
=50 £ 50
2 2
s 5
3 [ 17,
-2 @, 517.5302 ———
10320808
} Mﬁ s so01 ; \
0 0 A i |[ 1 d.l| It ]
30 31 32 33 400 600 800 1000 1200
Retention Time (min) miz
o [EIC of 0B-1120 it MS/MS of 0B-1120; [M+H]+: m/z=1120.1177 11201177
3186
6456102
=75 =75
= = WY\/{/VY\AWAL
2 2
5 5 659.6201
< =
- 50 = 50
2 é 517.5402
T2 25 11021935
l“ 645.6102 1046,0793
|
| 659.6201
o o Ll ﬂlx l lI |l L l l
30 31 32 33 600 800 1000 1200
Retention Time (min) miz
N EIC of 0B-1134 10| YS™MS of OB=1134; [Metils: miz=1134.145 1134.1458
32011
659.6283
I3 3 A A AL,
9 9 ey
=78 <75 00 At AL E VU PG
Z =
] @
2 2
L 2
= s
r o 50 5315569
2 2
s s
& 3
6416192
2 - 659.6283 1116.1.
1060.1061
s 5 i lL] L l N I
30 31 32 33 400 600 800 1000 1200
Retention Time (min) miz

Fig. S2. Extracted Ion Chromatograms (EIC, [M+H]") and MS? spectra of detected ob-
GDGTs in this study. The precursor ion [M+H]" and their characteristic product ions

are highlighted in red.
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Fig. S3. Redundancy analysis (RDA) of (a) lipid compositions and (b) microbial
communities associated with environmental factors. Red arrows represent
environmental variables (in situ temperature, pH, and SWC). Blue arrows represent
specific lipid compounds in (a) and microbial genera in (b). Open and solid circles

indicate NVI and LR samples, respectively.
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Fig. S4. Principal component analysis (PCA) of sb/br/ob-GDGTs fractional abundances
in Tibetan peatlands. The color gradient of the dots (from blue to yellow) represents
SWC gradient. Dark blue arrows indicate individual sb/br/ob-GDGT compounds. This
analysis incorporates all identified compounds without filtering. PC1 and PC2 explain

57.46% and 13.59% of the total variance, respectively.
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Fig. S5. Correlations of MBT'sme and MBT'eme with soil pH, SWC (%), and in situ

temperature (°C). Scatter plots show site-specific responses (LR: orange; NVI: green),

with p-values indicating the significance of each correlation. Rightmost panels compare

proxy value distributions between LR and NVI. Statistical significance is indicated by

% p < 0,001,



