
Table S 1. tsRNA sequences screened by tRF sequencing from PRJNA415953 EVs 

Name 

Abbreviation

s within the 

article 

Sequence (5'to3') 

Base 

numbe

r 

tRNA-Gly-GCC-5p-

tRF-921 
EVs tsRNA1 GCATTGGTGGTTCAGTGGTAGAATTCTC 28 

tRNA-Asp-GTC-3p-tR-

half-547 
EVs tsRNA2 

GGAGACCGGGGTTCGATTCCCCGACGGGGAG

CCA 
34 

tRNA-Gly-GCC-5p-tR-

half-368 
EVs tsRNA3 

GCATTGGTGGTTCAGTGGTAGAATTCTCGCCTG

C 
34 

 

Table S 2. List of primer sequences of the tsRNAs for real-time polymerase chain reaction (RT-

qPCR). 

Name Primer sequence (5'to3') 

tRNA-Gly-GCC-5p-

tRF-921 

F-GCATTGGTGGTTCAGTGGTAGA 

R-ACTGCAGGGTCCGAGGTATT 

RT-GTCGTATCGACTGCAGGGTCCGAGGTATTCGCAGTCGATACGACGCAGTCGATACGACGAGAAT 

tRNA-Gly-GCC-5p-

tR-half-368 

F-TGGTGGTTCAGTGGTAGAATTCTC 

R-AGTGCAGGGTCCGAGGTATT 

RT-GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGCAGGC 

hsa-miR-16-5p 
F-AGGGTAGCAGCACGTAAATA 

R-AACAACCAACACAACCCAAC 



RT-GAACAACCAACACAACCCAACATTGGTTGTTCCGCCAA 

DNMT1 
F-CCTAGCCCCAGGATTACAAGG 

R-ACTCATCCGATTTGGCTCTTTC 

TET1 
F-CAGAACCTAAACCACCCGTG 

R-TGCTTCGTAGCGCCATTGTAA 

GAPDH 

F-AACTTTGGTATCGTGGAAGG 

R-GCCAGTAGAGGCAGGGATGA 

 

Table S 3. Performance of tsRNA-based biomarker panels for PTL prediction 

Biomarker(s) AUC (95% CI) 
tsRNA1+ tsRNA3 0.61 (0.46-0.76) 
Exposure to smoke 0.42 (0.27-0.58) 

tsRNA1+ tsRNA3+ Exposure to smoke 0.65 (0.47-0.83) 
Area of house 0.63 (0.51-0.76) 

tsRNA1+ tsRNA3+ Area of house 0.72 (0.58-0.85) 
Early pregnancy nocturia 0.66 (0.48-0.84) 

tsRNA1+ tsRNA3+ Early pregnancy nocturia 0.60 (0.38-0.83) 
All combined* 0.83 (0.68-0.99) 

*Combined model: tsRNA1 + tsRNA3 + Exposure to smoke + Area of house + Early pregnancy 
nocturia. 
Note: These analyses are exploratory and require validation in larger cohorts. 
 
Supplementary Data 1: Differentially Expressed tsRNAs in Plasma Exosomes, Exosome-
Depleted Plasma, Whole Blood, and PBMCs 
PRJNA415953_exosome 

gene mean.t/mean.n pvalue Up/Down 

tRNA-Gly-GCC-5p-tRF-17 2.621862222 0.012837524 up 
tRNA-Thr-CGT-3p-CCA-tRF-29 2.361772895 0.033596435 up 
tRNA-Gly-GCC-misc-tRF-1281 2.114896236 0.047307182 up 
tRNA-Gly-GCC-misc-tRF-1331 2.145330933 0.028065072 up 
tRNA-Gly-GCC-misc-tRF-1313 3.224531826 0.005236508 up 
tRNA-Gly-GCC-misc-tRF-1319 4.74730169 0.001859853 up 
tRNA-Phe-GAA-3p-CCA-tRF-35 2.279255278 0.000275009 up 
tRNA-Asp-GTC-3p-CCA-tRF-63 2.154622734 0.010417362 up 
tRNA-Asp-GTC-misc-tRF-764 4.678034663 0.009472847 up 



tRNA-Asp-GTC-3p-CCA-tRF-100 2.210976431 0.012561139 up 
tRNA-Glu-TTC-3p-CCA-tRF-231 2.468217898 0.006634233 up 
tRNA-Gly-GCC-misc-tRF-1812 4.732651495 0.001040497 up 
tRNA-Gly-GCC-5p-tRF-72 2.178308841 0.033596435 up 
tRNA-Asp-GTC-3p-tR-half-321 0.457857735 0.039975504 down 
tRNA-Asp-GTC-3p-tR-half-322 2.330701204 0.006634233 up 
tRNA-Gly-GCC-5p-tRF-404 2.487536361 0.019230769 up 
tRNA-Gly-GCC-5p-tRF-408 2.041636409 0.039975504 up 
tRNA-Gly-GCC-5p-tR-half-131 2.657024261 0.012837524 up 
tRNA-Gly-GCC-5p-tR-half-134 4.082629144 0.008329648 up 
tRNA-Gly-GCC-5p-tRF-489 2.438994171 0.047307182 up 

tRNA-Gly-GCC-5p-tRF-490 2.387718373 0.019230769 up 
tRNA-Gly-GCC-5p-tRF-834 2.111077774 0.047307182 up 
tRNA-Gly-GCC-5p-tRF-835 2.128999984 0.039975504 up 
tRNA-Gly-GCC-5p-tRF-877 2.3111179 0.033596435 up 
tRNA-Gly-GCC-5p-tRF-903 2.210494366 0.023307704 up 
tRNA-Gly-GCC-5p-tRF-908 2.0663671 0.019230769 up 
tRNA-Gly-GCC-5p-tRF-918 2.637504059 0.001040497 up 
tRNA-Gly-GCC-5p-tRF-921 2.226079025 0.028065072 up 
tRNA-Gly-GCC-5p-tRF-924 2.502293515 0.008329648 up 
tRNA-Gly-GCC-5p-tR-half-348 2.112162502 0.023307704 up 
tRNA-Gly-GCC-5p-tR-half-353 3.370149877 0.015769061 up 
tRNA-Gly-GCC-5p-tR-half-360 4.022701139 0.006634233 up 

tRNA-Gly-GCC-5p-tR-half-367 4.303746929 0.001859853 up 
tRNA-Gly-GCC-5p-tRF-1168 2.216590293 0.028065072 up 
tRNA-Gly-GCC-5p-tR-half-471 3.712479854 0.005236508 up 
tRNA-Gly-GCC-5p-tR-half-472 4.17961071 0.019230769 up 
tRNA-Gly-GCC-misc-tRF-2111 3.79148224 0.028065072 up 
tRNA-Lys-CTT-5p-tR-half-72 2.702633208 0.003181029 up 
tRNA-Gly-CCC-5p-tR-half-158 2.686318418 0.001859853 up 
tRNA-Gly-CCC-5p-tR-half-164 3.229962815 0.010382291 up 
tRNA-Gly-TCC-5p-tRF-362 2.844191665 0.000765488 up 
tRNA-Asp-GTC-3p-tR-half-545 0.38340373 0.019230769 down 
tRNA-Asp-GTC-3p-tR-half-546 2.161907237 0.010222922 up 
tRNA-Glu-CTC-misc-tRF-1174 2.137491452 0.015769061 up 

tRNA-Glu-CTC-misc-tRF-1427 2.414439504 0.008329648 up 
tRNA-Val-AAC-5p-tR-half-58 2.874233979 0.023307704 up 
tRNA-Cys-GCA-3p-CCA-tRF-196 2.191321801 0.010382291 up 
tRNA-Glu-TTC-5p-tRF-262 2.015449502 0.010382291 up 
tRNA-Glu-CTC-5p-tRF-334 2.284719919 0.015769061 up 



tRNA-Glu-CTC-5p-tR-half-239 3.422127292 0.008329648 up 
tRNA-Glu-CTC-5p-tR-half-245 3.045597888 0.006634233 up 
tRNA-Glu-CTC-5p-tR-half-249 2.823858831 0.001859853 up 
tRNA-Val-AAC-3p-CCA-tRF-267 2.071906189 0.003181029 up 
tRNA-Leu-CAA-3p-CCA-tRF-66 2.636672184 0.001040497 up 
tRNA-Gly-TCC-3p-CCA-tRF-172 2.472525939 0.028065072 up 
tRNA-Gly-GCC-3p-tRF-253 2.140689406 0.012837524 up 
tRNA-Gly-GCC-3p-CCA-tRF-264 3.143227859 0.012837524 up 
tRNA-Gly-GCC-3p-CCA-tRF-278 2.719806809 0.033596435 up 
tRNA-Arg-TCG-3p-CCA-tRF-385 2.100615704 0.004102451 up 
tRNA-Gly-GCC-3p-CCA-tRF-302 4.030159096 0.000189955 up 

tRNA-Thr-CGT-3p-CCA-tRF-216 4.064815801 0.001859853 up 
tRNA-Gly-TCC-3p-CCA-tRF-199 2.480110397 0.003181029 up 
tRNA-Gly-GCC-3p-tRF-315 2.768494715 0.008329648 up 
tRNA-Gly-GCC-3p-tRF-316 2.875183487 0.001040497 up 
tRNA-Gly-GCC-3p-tRF-317 3.498649338 0.006634233 up 
tRNA-Gly-GCC-3p-CCA-tRF-304 3.482653181 0.002446728 up 
tRNA-Gly-GCC-3p-CCA-tRF-305 2.755521984 0.00140056 up 
tRNA-Gly-CCC-3p-tRF-247 2.167035862 0.000394085 up 
tRNA-Gly-CCC-3p-tRF-249 3.131179865 0.002446728 up 
tRNA-Gly-CCC-3p-CCA-tRF-255 2.655616621 0.005236508 up 
tRNA-Gly-GCC-misc-tRF-3537 3.935277124 0.006634233 up 
tRNA-Gly-GCC-misc-tRF-3625 3.11992763 0.003181029 up 

tRNA-Gly-GCC-misc-tRF-3856 2.667586945 0.002446728 up 
tRNA-Glu-CTC-misc-tRF-2172 2.367735743 0.047307182 up 
tRNA-Gly-GCC-misc-tRF-4383 2.088385924 0.041731251 up 
tRNA-Arg-ACG-3p-CCA-tRF-93 2.056623963 0.008329648 up 
tRNA-Pro-TGG-misc-tRF-1564 2.353572645 0.033596435 up 
tRNA-Gly-GCC-misc-tRF-4608 2.245303641 0.041558127 up 
tRNA-Gly-CCC-3p-CCA-tRF-319 2.228167768 0.047307182 up 

PRJNA415953.exosome_depleted 
gene mean.t/mean.n pvalue Up/Down 
tRNA-Met-CAT-misc-tRF-91 3.037517922 0.001859853 up 
tRNA-Ala-CGC-misc-tRF-46 2.517233157 0.039975504 up 
tRNA-Cys-GCA-3p-tRF-40 0.422870115 0.00140056 down 

tRNA-Pro-TGG-misc-tRF-183 0.372616471 0.012837524 down 
tRNA-Ile-AAT-misc-tRF-305 3.58081616 0.001040497 up 
tRNA-Cys-GCA-misc-tRF-862 3.442064082 0.003181029 up 
tRNA-Gly-GCC-5p-tRF-538 3.184976867 0.000189955 up 
tRNA-Gly-GCC-5p-tRF-544 3.602334043 0.000765488 up 



tRNA-Ile-AAT-misc-tRF-384 2.729095257 0.005236508 up 
tRNA-Ala-CGC-5p-tRF-205 0.447332014 0.019230769 down 
tRNA-Leu-CAG-5p-tRF-150 2.439093133 0.028065072 up 
tRNA-Glu-CTC-5p-tRF-167 2.190198341 0.028065072 up 
tRNA-Ile-AAT-misc-tRF-691 2.622589253 0.012837524 up 
tRNA-Pro-TGG-misc-tRF-1269 2.421156502 0.006634233 up 
tRNA-Pro-TGG-misc-tRF-1320 2.701923212 0.033596435 up 

PRJNA415953.plasma 
gene mean.t/mean.n pvalue Up/Down 
tRNA-Thr-CGT-3p-CCA-tRF-34 2.097955995 0.001784167 up 
tRNA-Val-AAC-3p-CCA-tRF-125 2.242313679 0.00055169 up 

tRNA-Lys-CTT-misc-tRF-296 5.085866532 2.73E-07 up 
tRNA-Lys-CTT-misc-tRF-274 4.912500667 1.82E-08 up 
tRNA-Trp-CCA-3p-CCA-tRF-62 2.701739846 3.98E-05 up 
tRNA-Cys-GCA-3p-CCA-tRF-87 4.732885578 8.32E-07 up 
tRNA-Glu-TTC-3p-CCA-tRF-92 2.152723319 0.000291905 up 
tRNA-Asn-GTT-3p-CCA-tRF-64 2.738892745 2.43E-05 up 
tRNA-Gly-CCC-3p-CCA-tRF-65 2.063484962 0.002289289 up 
tRNA-Cys-GCA-3p-CCA-tRF-144 2.990942347 1.25E-05 up 
tRNA-Glu-TTC-3p-CCA-tRF-503 2.091249844 1.16E-05 up 
tRNA-Gly-GCC-misc-tRF-2242 2.113019882 0.044072319 up 
tRNA-Ala-TGC-5p-tRF-7 2.803316671 0.000534774 up 
tRNA-Leu-AAG-5p-tRF-163 2.019892043 0.000769617 up 

tRNA-Cys-GCA-3p-CCA-tRF-218 2.136708793 0.000139967 up 
tRNA-Arg-TCT-3p-CCA-tRF-252 2.462576853 0.008275702 up 
tRNA-Gly-CCC-3p-CCA-tRF-210 2.088938486 0.000617114 up 
tRNA-Cys-GCA-3p-CCA-tRF-237 4.409387186 2.73E-07 up 
tRNA-Arg-TCG-3p-CCA-tRF-397 3.192231971 0.000652411 up 
tRNA-Gly-GCC-3p-CCA-tRF-320 2.564228109 3.29E-06 up 
tRNA-Gly-CCC-3p-CCA-tRF-250 2.196929965 2.26E-05 up 
tRNA-Arg-TCT-3p-CCA-tRF-287 2.138704117 0.000309741 up 
tRNA-Gly-GCC-3p-CCA-tRF-355 2.470976001 0.00055169 up 
tRNA-Gly-CCC-3p-CCA-tRF-270 2.307106671 5.79E-06 up 
tRNA-Gly-TCC-3p-CCA-tRF-245 2.114178876 4.90E-05 up 
tRNA-Gly-GCC-3p-tRF-403 2.248577942 0.001121015 up 

tRNA-Gly-GCC-3p-tRF-404 2.360516755 0.00124522 up 
tRNA-Gly-GCC-3p-CCA-tRF-357 2.709588123 7.33E-05 up 
tRNA-Gly-GCC-3p-CCA-tRF-358 2.117598566 3.46E-05 up 
tRNA-Gly-CCC-3p-tRF-305 2.125977282 6.42E-05 up 
tRNA-Gly-CCC-3p-CCA-tRF-272 2.163810118 7.83E-05 up 



tRNA-Glu-TTC-3p-CCA-tRF-1169 2.101750402 0.000115669 up 
PRJNA428989.plasma 

gene mean.t/mean.n pvalue Up/Down 
tRNA-Gly-GCC-5p-tRF-202 3.373171027 0.002075073 up 
tRNA-Gly-GCC-5p-tR-half-946 2.081650908 5.57E-06 up 
tRNA-Val-CAC-5p-tRF-140 2.287840116 0.040932249 up 
tRNA-Val-AAC-5p-tR-half-149 2.282365693 0.005323054 up 
tRNA-Glu-TTC-5p-tRF-173 3.039523818 1.36E-05 up 
tRNA-Glu-TTC-5p-tR-half-235 3.563384758 7.74E-05 up 
tRNA-Glu-TTC-5p-tR-half-244 4.662618829 6.49E-06 up 
tRNA-Glu-TTC-5p-tR-half-265 3.116290711 8.78E-06 up 

tRNA-Glu-TTC-5p-tR-half-607 4.012713403 8.78E-06 up 
tRNA-Glu-CTC-5p-tR-half-469 2.196055044 0.000349224 up 
tRNA-Tyr-GTA-3p-CCA-tRF-252 3.234993168 0.002957861 up 
tRNA-Leu-CAG-misc-tRF-892 2.711820931 0.034049133 up 

PRJNA428989.peripheral_monocyte 
gene mean.t/mean.n pvalue Up/Down 
tRNA-Val-AAC-3p-CCA-tRF-38 2.261032696 1.68E-06 up 
tRNA-Val-AAC-3p-tRF-55 2.251565536 0.000246929 up 
tRNA-Val-AAC-3p-tRF-117 2.932400855 0.001041961 up 
tRNA-Val-AAC-3p-CCA-tRF-82 4.778261158 1.19E-07 up 
tRNA-Val-AAC-3p-tRF-125 7.68099641 4.68E-05 up 
tRNA-Lys-CTT-misc-tRF-276 2.614225412 3.54E-05 up 

tRNA-Lys-CTT-misc-tRF-237 2.071796841 0.000440108 up 
tRNA-Cys-GCA-3p-CCA-tRF-46 3.076633629 1.26E-05 up 
tRNA-Asp-GTC-3p-tR-half-292 3.035562229 1.68E-06 up 
tRNA-Gly-GCC-3p-CCA-tRF-34 2.198302375 0.000492189 up 
tRNA-Gly-CCC-3p-CCA-tRF-27 2.070394451 1.98E-05 up 
tRNA-Phe-GAA-3p-CCA-tRF-25 3.611737035 0.00010396 up 
tRNA-Val-AAC-3p-CCA-tRF-129 3.717784651 2.41E-06 up 
tRNA-Cys-GCA-3p-CCA-tRF-92 2.899757421 2.88E-06 up 
tRNA-Arg-CCT-misc-tRF-543 2.033842887 0.000134048 up 
tRNA-Gly-GCC-5p-tRF-663 2.092174033 0.000312338 up 
tRNA-Gly-GCC-5p-tR-half-608 4.724195609 1.98E-05 up 
tRNA-Gly-GCC-5p-tR-half-614 6.450694558 2.02E-06 up 

tRNA-Gly-GCC-5p-tR-half-619 5.539200322 2.30E-05 up 
tRNA-Gly-GCC-5p-tR-half-631 4.4715694 0.000277895 up 
tRNA-Gly-GCC-5p-tR-half-632 3.403542957 1.47E-05 up 
tRNA-Gly-GCC-5p-tR-half-644 3.715441227 0.00333251 up 
tRNA-Gly-GCC-5p-tR-half-704 4.069164498 8.01E-05 up 



tRNA-Gly-GCC-5p-tR-half-720 3.563705164 0.00010396 up 
tRNA-Ala-CGC-5p-tRF-204 2.134024166 0.004358395 up 
tRNA-Ala-CGC-5p-tRF-515 2.340116712 8.01E-05 up 
tRNA-Leu-CAG-5p-tRF-135 2.340635493 0.011758188 up 
tRNA-Lys-CTT-misc-tRF-1818 2.067099721 0.000277895 up 
tRNA-Glu-TTC-5p-tRF-206 3.019783644 0.001154576 up 
tRNA-Glu-TTC-5p-tRF-212 2.071231741 0.014783716 up 
tRNA-Glu-TTC-5p-tRF-216 2.710452176 0.013708494 up 
tRNA-Glu-TTC-5p-tR-half-333 3.799187576 9.14E-05 up 
tRNA-Glu-TTC-5p-tR-half-347 5.380632885 5.34E-07 up 
tRNA-Glu-TTC-5p-tR-half-368 7.773194941 2.88E-06 up 

tRNA-Glu-TTC-5p-tR-half-372 8.064202318 0.000194192 up 
tRNA-Glu-TTC-5p-tR-half-379 3.858628198 0.001898079 up 
tRNA-Glu-TTC-5p-tR-half-391 10.96103639 4.23E-06 up 
tRNA-Glu-TTC-5p-tR-half-398 11.35296563 9.21E-06 up 
tRNA-Gly-GCC-3p-CCA-tRF-168 2.522560723 0.000118136 up 
tRNA-Gly-CCC-3p-CCA-tRF-129 2.824430836 6.51E-07 up 
tRNA-Glu-CTC-5p-tR-half-510 3.205146779 0.000246929 up 
tRNA-Glu-CTC-5p-tR-half-519 2.504206841 0.003041548 up 
tRNA-Glu-CTC-5p-tR-half-543 2.325753402 0.007895426 up 
tRNA-Glu-CTC-5p-tR-half-566 2.521609201 0.002773303 up 
tRNA-Glu-CTC-5p-tR-half-571 2.10541839 0.007895426 up 
tRNA-Glu-CTC-5p-tR-half-634 2.689476443 0.00010396 up 

tRNA-Glu-CTC-5p-tR-half-665 3.005296426 0.000277895 up 
tRNA-Cys-GCA-3p-tRF-165 3.617213807 5.34E-07 up 
tRNA-Cys-GCA-3p-CCA-tRF-159 3.204314678 2.02E-06 up 
tRNA-Cys-GCA-3p-tRF-171 4.917704133 0.00010396 up 
tRNA-Cys-GCA-3p-tRF-172 6.859367007 5.36E-05 up 
tRNA-Cys-GCA-3p-tRF-175 8.353846188 1.40E-06 up 
tRNA-Leu-CAG-3p-CCA-tRF-106 2.54454544 0.001154576 up 
tRNA-Gly-GCC-3p-CCA-tRF-214 2.600562479 0.003647817 up 
tRNA-Lys-CTT-misc-tRF-2406 2.100175528 0.000549768 up 
tRNA-Gly-TCC-3p-CCA-tRF-118 4.232732657 1.86E-07 up 
tRNA-Gly-GCC-3p-tRF-211 5.999686936 1.16E-06 up 
tRNA-Gly-GCC-3p-CCA-tRF-255 4.413544675 7.85E-06 up 

tRNA-Gly-GCC-3p-CCA-tRF-256 4.464796023 1.47E-05 up 
tRNA-Gly-CCC-3p-CCA-tRF-183 3.540653461 6.51E-07 up 
tRNA-Tyr-GTA-3p-CCA-tRF-115 39.85105471 4.23E-06 up 
tRNA-Glu-CTC-misc-tRF-4711 3.082889149 8.01E-05 up 
tRNA-Glu-CTC-misc-tRF-4741 3.020441885 7.02E-05 up 



tRNA-Glu-CTC-misc-tRF-4844 2.513413634 4.07E-05 up 
tRNA-Glu-CTC-misc-tRF-4886 3.811933555 2.30E-05 up 
tRNA-Gly-GCC-3p-CCA-tRF-279 2.008429478 0.000134048 up 
tRNA-Gly-CCC-3p-CCA-tRF-207 2.596903917 1.16E-06 up 
tRNA-Arg-CCT-misc-tRF-1306 2.931886133 2.66E-05 up 
tRNA-Pro-TGG-misc-tRF-1301 11.00152065 0.003989176 up 
tRNA-Pro-TGG-misc-tRF-1311 5.408707616 0.000350602 up 
tRNA-Pro-TGG-misc-tRF-1320 4.714991275 0.000760764 up 
tRNA-Pro-TGG-misc-tRF-1531 5.726927269 0.000312338 up 

 
Supplementary Data 2: Clustering analysis  

     
PRJNA415953_heatmap-Exosome              PRJNA415953_heatmap-Plasma 

      
PRJNA415953_heatmap-Plasma         PRJNA415953_heatmap-peripheral monocytes 
 
Detailed analyses of other samples from PRJNA415953 and PRJNA428989 



 

Differential expression of tRNA fragments and volcano plot between PRJNA415953 and 
PRJNA428989 in whole blood plasma 

A. Number of differentially expressed tRNA fragments; B. Volcanic diagram of differentially 
expressed tRNA fragments 

 

 

Differential expression of tRNA fragments and volcano plot between PRJNA415953 and 
PRJNA428989 in exosomes and peripheral monocytes 

A. Number of differentially expressed tRNA fragments; B. Volcanic diagram of differentially 
expressed tRNA fragments 

 

 

Differential expression of tRNA fragments, volcano plot, and cluster plot of PRJNA415953 in 
exocrine plasma 

A. Number of differentially expressed tRNA fragments; B. Volcanic diagram of differentially 
expressed tRNA fragments 



 
Supplementary Data 3: GO and KEGG enrichment analyses were performed on the predicted 
targets (results for datasets PRJNA415953 and PRJNA428989 
PRJNA415953plasma 

tRNA-Gly-CCC-3p-CCA-tRF-TCGATTCCCGGGCGGCGCACCA   

Name p q 

Type II diabetes mellitus 0.00463097 0.829667149 

Adipocytokine signaling pathway 0.006078148 0.829667149 

Insulin signaling pathway 0.017800289 1 

   

tRNA-Gly-GCC-misc-tRF-GCCACGCGGGAGGCCC   

Name p q 

RNA degradation 0.029575606 1 

Folate biosynthesis 0.042142233 1 

Synaptic vesicle cycle 0.013298775 1 

Glutamatergic synapse 0.024628791 1 

Adipocytokine signaling pathway 0.007792907 1 

PRJNA415953 exosome 
tRNA-Gly-GCC-5p-tRF-GCATTGGTGGTTCAGTGGTAGAATTC     

Description Gene_DE q_value 

Rich_Rati

o Size 

Allograft rejection 2 

0.0187410

67 

69.747474

75 3 

Graft-versus-host disease 2 

0.0187410

67 

78.689458

69 3 

Asthma 2 

0.0187410

67 

85.246913

58 3 

Type I diabetes mellitus 2 

0.0203758

5 

43.841269

84 3 

Intestinal immune network for IgA production 2 

0.0203758

5 

46.498316

5 3 

Influenza A 3 

0.0203758

5 

14.994571

12 4 

Autoimmune thyroid disease 2 

0.0203758

5 

49.498207

89 3 

Inflammatory bowel disease (IBD) 2 

0.0204618

48 

40.918518

52 3 

Staphylococcus aureus infection 2 0.0227988 

36.534391

53 3 

Leishmaniasis 2 

0.0331949

1 

28.681204

57 3 



Rheumatoid arthritis 2 

0.0404515

31 

22.902155

89 3 

Antigen processing and presentation 2 

0.0404515

31 

22.732510

29 3 

Viral myocarditis 2 

0.0404515

31 

23.975694

44 3 

     

tRNA-Gly-GCC-5p-tRF-GCATTGGTGGTTCAGTGGTAGAATTCT     

Description Gene_DE q_value 

Rich_Rati

o Size 

Allograft rejection 2 

0.0399160

85 

52.310606

06 3 

Graft-versus-host disease 2 

0.0399160

85 

59.017094

02 3 

Asthma 2 

0.0399160

85 

63.935185

19 3 

Type I diabetes mellitus 2 

0.0433862

38 

32.880952

38 3 

Autoimmune thyroid disease 2 

0.0433862

38 

37.123655

91 3 

Inflammatory bowel disease (IBD) 2 

0.0433862

38 

30.688888

89 3 

Influenza A 3 

0.0433862

38 

11.245928

34 4 

Intestinal immune network for IgA production 2 

0.0433862

38 

34.873737

37 3 

Staphylococcus aureus infection 2 

0.0482785

59 

27.400793

65 3 

     

tRNA-Gly-GCC-5p-tRF-GCATTGGTGGTTCAGTGGTAGAATTCTC     

Description Gene_DE q_value 

Rich_Rati

o Size 

Antigen processing and presentation 3 

0.0437302

32 

21.920634

92 4 

Asthma 2 

0.0437302

32 

54.801587

3 3 

Graft-versus-host disease 2 

0.0437302

32 

50.586080

59 3 

Allograft rejection 2 

0.0437302

32 

44.837662

34 3 

     

tRNA-Asp-GTC-3p-tR-half-

GGAGACCGGGGTTCGATTCCCCGACGGGGAGCCA     



Description Gene_DE q_value 

Rich_Rati

o Size 

Calcium signaling pathway 4 

0.0122992

62 

14.805682

12 5 

Neuroactive ligand-receptor interaction 4 

0.0122992

62 

12.954971

86 5 

Dopaminergic synapse 3 

0.0302112

58 

17.705128

21 4 

     

tRNA-Gly-GCC-5p-tR-half-

GCATTGGTGGTTCAGTGGTAGAATTCTCGCCTGC     

Description Gene_DE q_value 

Rich_Rati

o Size 

Antigen processing and presentation 6 

0.0068908

04 

9.8996415

77 4 

     

tRNA-Gly-GCC-5p-tRF-

GCATTGGTGGTTCAGTGGTAGAATTCTCG     

Description Gene_DE q_value 

Rich_Rati

o Size 

Antigen processing and presentation 4 

0.0051267

06 

21.536062

38 5 

PRJNA415953 exosome_depleted  
tRNA-Gly-GCC-5p-tRF-

GCATTGGTGGTTCAGTGGTAGAATTC     

Description Gene_DE q_value Rich_Ratio Size 

Allograft rejection 2 

0.01874106

7 

69.7474747

5 3 

Graft-versus-host disease 2 

0.01874106

7 

78.6894586

9 3 

Asthma 2 

0.01874106

7 

85.2469135

8 3 

Autoimmune thyroid disease 2 0.02037585 

49.4982078

9 3 

Type I diabetes mellitus 2 0.02037585 

43.8412698

4 3 

Influenza A 3 0.02037585 

14.9945711

2 4 

Intestinal immune network for IgA production 2 0.02037585 46.4983165 3 

Inflammatory bowel disease (IBD) 2 

0.02046184

8 

40.9185185

2 3 

Staphylococcus aureus infection 2 0.0227988 

36.5343915

3 3 



Leishmaniasis 2 0.03319491 

28.6812045

7 3 

Viral myocarditis 2 

0.04045153

1 

23.9756944

4 3 

Antigen processing and presentation 2 

0.04045153

1 

22.7325102

9 3 

Rheumatoid arthritis 2 

0.04045153

1 

22.9021558

9 3 

     

tRNA-Gly-GCC-5p-tRF-

GCATTGGTGGTTCAGTGGTAGAATTCT     

Description Gene_DE q_value Rich_Ratio Size 

Asthma 2 

0.03991608

5 

63.9351851

9 3 

Graft-versus-host disease 2 

0.03991608

5 

59.0170940

2 3 

Allograft rejection 2 

0.03991608

5 

52.3106060

6 3 

Influenza A 3 

0.04338623

8 

11.2459283

4 4 

Intestinal immune network for IgA production 2 

0.04338623

8 

34.8737373

7 3 

Type I diabetes mellitus 2 

0.04338623

8 

32.8809523

8 3 

Inflammatory bowel disease (IBD) 2 

0.04338623

8 

30.6888888

9 3 

Autoimmune thyroid disease 2 

0.04338623

8 

37.1236559

1 3 

Staphylococcus aureus infection 2 

0.04827855

9 

27.4007936

5 3 

PRJNA428989 plasma 
tRNA-Gly-GCC-5p-tRF-GCATGGGTGGTTCAGTGGTAGAATT   

Name p q 

Influenza A 0.002865245 0.782211952 

Primary bile acid biosynthesis 0.006929131 0.945826321 

Arrhythmogenic right ventricular cardiomyopathy (ARVC) 0.041877463 1 

Viral myocarditis 0.036540138 1 

Bacterial invasion of epithelial cells 0.048308732 1 

Phototransduction - fly 0.01668368 1 

Hypertrophic cardiomyopathy (HCM) 0.039352028 1 

Salmonella infection 0.049702538 1 

Dilated cardiomyopathy 0.041597106 1 



Adherens junction 0.039352028 1 

Steroid hormone biosynthesis 0.030897842 1 

Hippo signaling pathway - fly 0.038509108 1 

Lysine degradation 0.028633998 1 

   

tRNA-Gly-GCC-5p-tR-half-GCATTGGTGGTTCAGTGGTAGAATTCTCGT   

Name p q 

Antigen processing and presentation 5.56E-05 0.015170744 

Graft-versus-host disease 0.001729743 0.149991368 

Allograft rejection 0.002197676 0.149991368 

Asthma 0.001474887 0.149991368 

Type I diabetes mellitus 0.005471785 0.213399627 

Autoimmune thyroid disease 0.004317607 0.213399627 

Intestinal immune network for IgA production 0.004878753 0.213399627 

Inflammatory bowel disease (IBD) 0.006257323 0.213531154 

Staphylococcus aureus infection 0.007792907 0.236384833 

NOD-like receptor signaling pathway 0.009093022 0.248239504 

Influenza A 0.012226578 0.282118607 

Leishmaniasis 0.012400818 0.282118607 

Viral myocarditis 0.017419673 0.345589912 

Rheumatoid arthritis 0.018988457 0.345589912 

Prostate cancer 0.018988457 0.345589912 

Estrogen signaling pathway 0.028619738 0.469809787 

Progesterone-mediated oocyte maturation 0.029255554 0.469809787 

Cell adhesion molecules (CAMs) 0.032519478 0.493212076 

Toxoplasmosis 0.039816772 0.572104151 

Systemic lupus erythematosus 0.04424287 0.603915182 

   

tRNA-Val-CAC-5p-tRF-GCTTCTGTAGTGTAGTGGTTATC   

Name p q 

ECM-receptor interaction 0.030332252 1 

Amoebiasis 0.039913667 1 

Aminoacyl-tRNA biosynthesis 0.017826531 1 

Small cell lung cancer 0.043558318 1 

Ovarian steroidogenesis 0.018968386 1 

Biosynthesis of unsaturated fatty acids 0.009518248 1 

Protein digestion and absorption 0.028633998 1 

GnRH signaling pathway 0.039352028 1 

Fatty acid elongation 0.010954457 1 

   



tRNA-Val-AAC-5p-tR-half-GTTTCCGTAGTGTAGTGGTTATCACGTTCGC   

Name p q 

Fat digestion and absorption 0.011112628 1 

Pancreatic secretion 0.023021639 1 

Steroid biosynthesis 0.004336979 1 

Hippo signaling pathway - fly 0.01944218 1 

Glycerolipid metabolism 0.012838874 1 

   

tRNA-Glu-TTC-5p-tRF-TCCCACATGGTCTAGCGGTTAGGATTCCT   

Name p q 

Glutamatergic synapse 0.004219029 0.575897471 

GABAergic synapse 0.002758894 0.575897471 

Terpenoid backbone biosynthesis 0.027664805 1 

Vasopressin-regulated water reabsorption 0.044060357 1 

Mucin type O-glycan biosynthesis 0.03083707 1 

Nitrogen metabolism 0.04218119 1 

Glyoxylate and dicarboxylate metabolism 0.035262785 1 

   

tRNA-Glu-TTC-5p-tR-half-TCCCACATGGTCTAGCGGTTAGGATTCCTG   

Name p q 

Mucin type O-glycan biosynthesis 0.047564399 1 

Other glycan degradation 0.027019575 1 

GABAergic synapse 0.006772275 1 

Terpenoid backbone biosynthesis 0.042709644 1 

Galactose metabolism 0.049499892 1 

Biosynthesis of amino acids 0.025893997 1 

Glutamatergic synapse 0.010282408 1 

   

tRNA-Glu-TTC-5p-tR-half-TCCCACATGGTCTAGCGGTTAGGATTCCTGG   

Name p q 

Peroxisome 0.026279476 0.911652868 

Arginine and proline metabolism 0.03005449 0.911652868 

Staphylococcus aureus infection 0.009238152 0.911652868 

N-Glycan biosynthesis 0.00881948 0.911652868 

GABAergic synapse 0.019375754 0.911652868 

Glutamatergic synapse 0.029004364 0.911652868 

Pertussis 0.020264524 0.911652868 

Thiamine metabolism 0.010376418 0.911652868 

   

tRNA-Glu-TTC-5p-tR-half-TCCCACATGGTCTAGCGGTTAGGATTCCTGGTT   



Name p q 

GABAergic synapse 0.012359329 1 

Glutamatergic synapse 0.018632199 1 

Thiamine metabolism 0.008222097 1 

Biosynthesis of amino acids 0.045862817 1 

   

tRNA-Glu-TTC-5p-tR-half-607   

Name p q 

Bile secretion 0.028067418 1 

   

tRNA-Glu-CTC-5p-tR-half-TCCCTGGTGGTCTAGTGGTTAGGATTCGGCGCC   

Name p q 

MAPK signaling pathway 0.0463643 1 

Protein digestion and absorption 0.012603619 1 

Caffeine metabolism 0.028743132 1 

Steroid hormone biosynthesis 0.015484022 1 

Ovarian steroidogenesis 0.004007776 1 

PRJNA428989 peripheral_monocytes  
tRNA-Gly-GCC-5p-tRF-GCATTGGTGGTTCAGTGGTAGAATTCT     

Description Gene_DE q_value 

Rich_Rati

o Size 

Asthma 2 

0.0399160

85 

63.935185

19 3 

Allograft rejection 2 

0.0399160

85 

52.310606

06 3 

Graft-versus-host disease 2 

0.0399160

85 

59.017094

02 3 

Type I diabetes mellitus 2 

0.0433862

38 

32.880952

38 3 

Intestinal immune network for IgA production 2 

0.0433862

38 

34.873737

37 3 

Influenza A 3 

0.0433862

38 

11.245928

34 4 

Inflammatory bowel disease (IBD) 2 

0.0433862

38 

30.688888

89 3 

Autoimmune thyroid disease 2 

0.0433862

38 

37.123655

91 3 

Staphylococcus aureus infection 2 

0.0482785

59 

27.400793

65 3 

     

tRNA-Gly-GCC-5p-tR-half-

GCATTGGTGGTTCAGTGGTAGAATTCTCGT     



Description Gene_DE q_value 

Rich_Rati

o Size 

Antigen processing and presentation 4 

0.0151707

44 

17.049382

72 5 

     

tRNA-Gly-GCC-5p-tR-half-

GCATTGGTGGTTCAGTGGTAGAATTCTCGCT     

Description Gene_DE q_value 

Rich_Rati

o Size 

Antigen processing and presentation 4 

0.0350447

58 

14.109833

97 5 

     

tRNA-Gly-GCC-5p-tR-half-

GCATTGGTGGTTCAGTGGTAGAATTCTCGCCTGCC     

Description Gene_DE q_value 

Rich_Rati

o Size 

Antigen processing and presentation 6 

0.0068908

04 

9.8996415

77 4 

     

tRNA-Gly-GCC-5p-tR-half-

GCATTGGTGGTTCAGTGGTAGAATTCTCGCA     

Description Gene_DE q_value 

Rich_Rati

o Size 

Antigen processing and presentation 4 

0.0350447

58 

14.109833

97 5 

 
 
 
Supplementary Data 4: targetscan|miRDB|HTR8_DEG 
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Supplementary Data 5: Successfully extracted maternal plasma extracellular vesicles using an 
exosome kit 

 

Supplementary Data 6: Upregulation of plasma EVs tsRNA1 and plasma EVs tsRNA3 in preterm 
labor group 

   
Supplementary Data 7: There was no significant difference in the expression level of plasma 
tsRNA in preterm labor group 

    
Supplementary Data 8: HTR8/SVneo cells can secrete extracellular vesicles 

 

Supplementary Data 9: Overexpression of tsRNA3 does not affect the function of HTR8/SVneo 
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Angiogenesis:  

     
Control-HTR8-24h       Overexpress tsRNA3-HTR8-24h 

    
Control-HTR8-48h       Overexpress tsRNA3-HTR8-48h 

       
 

24
h-blan

k

24
h-O

E-ts
RNA1

24
h-O

E-ts
RNA3

0

100

200

300

400

500

N
um

be
r o

f a
dh

en
si

on
 c

el
ls

✱✱

ns

48
h-blan

k

48
h-O

E-ts
RNA1

48
h-O

E-ts
RNA3

0

100

200

300

400

500

N
um

be
r o

f a
dh

en
si

on
 c

el
ls ✱✱✱

ns

24
h C

TRL

24
h ts

RNA3
0

10

20

30

40

50

B
ra

nc
h 

po
in

ts

ns

24
h C

TRL

24
h ts

RNA3
0

1000

2000

3000

4000

5000

To
ta

l t
ub

e 
le

ng
th

ns

48
h C

TRL

48
h ts

RNA3
0

10

20

30

40

B
ra

nc
h 

po
in

ts

ns

48
h C

TRL

48
h ts

RNA3
0

1000

2000

3000

4000

To
ta

l t
ub

e 
le

ng
th

ns


