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Fe Ni Co Cu 7n Ga As Se Rb Y Cd
Ni 404°
Co 875%% | 453
Cu | 866 | 470" | .948**
Zn 832%*% | 316" | .889%* | 880**
Ga | 873*f | 329" | .909%* | .895%* | _g87**
As 873%% | 3177 | 918%F | 903%* | 921%* | 948%*
Se 4497 | 150 | 415 | 423 | 3317 | 3327 | 2667
Rb 465" | 160 | 497 | 505" | 615" | 645" | 619" | .023
Cd ghfsse | aBee | oMo | oMl | oqRus | oFus | oGs | B sager | gffes Mn
& 553" | -093 | 566 | 583 | 690" | 723" | 699" | 004 | .931%* | 678" | .610™
&Y S | 2490 | se1*x | .852%% | 878%* | 980 | .938* | 270 7027 | 930%* | .858%**
Na | 890 | 399% | o0s5%* | .893*+ | .910%* | 950%* | .936** | 297" | 565" | .984** | .865**
Mg S | 833F | HPBx | gos*x | 90g** | 955%* | 945%* | 291" | 562" | .986** | .867**
& A0 | 333 | gger | g9 | o10% | 946** | .932%* | 203* | 572" | .980%* | .864**
B S | 6455 | ook | g0 | BOBEE | oq0%x | 935 | 202* | 568" | .983** | .859%*
Ga B8P | 326% | dfx | SB% | IR | 99 | ogsex | 305" | 564 | 991 | 871%
£g LIQEE | 483 | g | Q9% | @B | 9P | SFx | 346 | 513 | 975%* | .869%*
Ph SPB | 840% | 880 | SR | o3dd+ | 8P | 8993+ | 298% | 404 | 8og** | 811%*
Br LIQEE | 490F | S0 | SRk | i | 9@ | #8P | 968%F | 23R% | goorr | 807+
Np | 8698 | 6587 | @9 | PG | g9Pkx | Ofdex | g | B3R | 674F | 89TEE | 789
Th B0 | G | 99 | Sk | Pk | SFp | e | 890FF | 330% | QQLEE | 8REH
Ni 382" | 3™ | 162 028 233 227 188 | 4157 | 499 | 392" | 357
Co 946** | 678" | 585" | 641™ | 469" | 588" | 456 | 948%* | 762" | .938*%* | 908**
Cu 922%* | 635" | 576" | 661 | 522" | 633" | 471 | 926%* | 771 | .920%* | .870%**
Zn OL1** | 630" | .629™ | 689" | 504" | 632" | 589" | .893** | 659" | .900%* | .890**
Ga 977% | 662 | 566" | 707 | 482" | 615 | 576" | 936%* | 654" | 967** | .965%*
As 948** | 633" | 624" | 705 | 516" | 621" | 557" | .940%* | 653" | .954%* | 048%*
Se 362 | 394" | 204 162 150 258" 002 | 333 | 549" | 333 | 287
Rb 610" | 512 | 546 | 853%% | 631" | 746 | 817** | 543 | 148 | 572 | 587
Y 969%* | 655" | 599" | 635 | 442 | 545" | 513" | 959%% | 701" | .979%* | 968**
cd 891%* | 629" | 602" | 714 | 5417 | 632" | 568" | 887** | 667" | .882%* | .863**
Cs 698" | 549" | 581 | .832%* | 577 | 670" | .814** | 628 | 250" | 671" | .689™
Ba 934%* | 615" | .596™ | 756" | 495" | 612" | 667 | .884*%* | 568" | .931%* | 947%*
Nd 947** | 614™ | 591" | 618" | 421" | 525" | 529" | 936 | 680" | .969%* | .964**
Sm | .952%% | 621 | 589" | 622" | 423 | 526" | 519" | .942%% | 680" | .975%* | .971**
Ce 947*% | 615" | 607" | 627 | 447 | 548" | 524" | 931%* | 692" | .969%* | .962%*
Pr 946%* | 607 | 592" | 614 | 417 | 527 | 527 | 934 | 679" | .969%* | .965%*
Gd 955% | 625 | 593" | 625" | 429" | 528" | 525" | .943%% | 682" | .974** | .969%*
La 950%* | 666" | 583" | 589 | 414™ | 529 | 456 | 945%% | 749" | 968** | 961**
Pb 858** | 568" | .584™ | 556 | 401" | 530" | 514" | .850%* | 678" | .863%* | .845%*
Bi 899** | 639" | 509" | 595" | 482 | 613" | 414 | 912%* | 721" | .909%* | .853**
U 904%* | 573" | 462" | 603" | 368 | 500" | 516™ | 864** | 557 | .896%* | .916**
Th 909%* | 573" | 410" | 532" | 350 | 498" | 434" | 929%* | 604" | .912%* | g73%*

Table S1 Pearson correlations of elements in lichens. * denotes p<0.05, ** denotes p<0.01.

Correlation values larger than 0.8 are underlined.




Cs Ba Nd Sm Ce Pr Gd La Pb Bi U
Ba 71
Nd 681" .93 7%*
Sm .680™ 94 1% .99&**
Ce .683** .930** .995** .992**
Pr .682™* .936%* .999%** 997** .996%**
Gd 681" .938** .997** .998** .992** .996**
La 617" .903%* .975%* .975%* 977%* .976%* .976%*
Pb .586™ .834%* .903** 891 ** .903** .905%* .89R** .887**
Bi .601** .814%* .875%* .876%* .889%** .876%* 87 7** .881%** .847%*
U .663™* .90&** .8R7** 901 ** 87** .8R7** .899%** 875%* 155 734™
Th 635 851 ** .883** .896** .881** .885** .895** 875%* 57 .869** 878**
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Figure S1 PCA score plot of PC1 (first component) versus PC2 (second component) for the
elemental profiles of lichen samples from 9 sites in Singapore. For both PC1 and PC2, data
were shown asmean scores and the associated standard errors.

S3




— Arabitol | Ribitol A
5
S .
> Mannitol
2
9
kS
| A L 1 1 o J
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
Retention time (min)
. Betaine

Mannitol Napinitol \
- Betaine /Rlbltd
2 | Avabinitol /’
p Ribitol \
2
ko)
S

40 39 38 37 36 35 34 33 32 31

6 5 4 3 2 1 0
Chemical shift (ppm)
Figure S2 Typical (A) GC-MS and (B) NMR spectrum of lichens extracts. Several major
metabolites were annotated in the inset figure.
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Figure S3 PCA score plot of PC1 (first component) versus PC2 (second component) for the
NMR data of lichen extracts from 9 sites in Singapore. For both PC1 and PC2, data were
shown as mean scores and the associated standard errors.
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