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Bioinformatics databases for traditional Chinese medicine: Harnessing data
integration toward knowledge discovery
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Abstract: The multifaceted and intricate system of traditional Chinese medicine (TCM) necessitates robust methodologies for
managing its extensive knowledge base. Databases have emerged as an effective and reliable method for the systematic aggregation
and utilization of large-scale informational datasets. With the integration of network pharmacology, multi-omics, and deep learning
technologies, continuous progress has been made in unraveling TCM’s intricate mechanisms and fostering innovative development.
This study conducts a comprehensive review of the evolutionary trajectory of TCM bioinformatics databases and introduces a
functionally stratified classification system encompassing four dimensions: foundational resources, application domains, technical
methodologies, and cultural preservation. Comparative assessment of representative databases reveals significant limitations in data
standardization, update sustainability, and clinical validation. Finally, by highlighting the convergence of artificial intelligence (AI) and
multi-omics technologies, we envision the transformative potential of TCM bioinformatics databases to advance precision medicine
and promote global integration.
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Fig. 1 Classification of traditional Chinese medicine bioinformatics databases
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Table 1 Data volume of comprehensive databases
Bt [ BABE RTEE BOHE HABE SORBE R
TCM-ID https://www.bidd.group/TCMID/ 1313 1588 5669 — 4111 9
TCMID http://www.megabionet.org/tcmid/ 8159 47000 25210 17 521 3791 10
TCMID 2.0 http://www.megabionet.org/tcmid/ 8159 49 000 25210 17 521 4633 11
TCMAnalyzer  http://www.rcdd.org.cn/tcmanalyzer 618 1493 16 437 2298 1529 12
YaTCM http://cadd.pharmacy.nankai.edu.cn/yatcm/home 6220 1813 47 696 18 697 — 13
ETCM http://www.tcmip.c/ETCM/ 3962 478 7274 2266 3027 14
SuperTCM https://tcm.charite.de/supertcm/ 6516 — 55772 543 8634 15
TCM-Suite http://TCM-Suite. Almicrobiome.cn 7322 6692 704 321 19319 15437 16
ITCM http://itcm.biotcm.net 8454 25857 43 430 18 851 11180 17
ETCM 2.0 http://www.tcmip.c/ETCM2/front/#/ 2079 58314 38296 1 040 8 045 18
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Fig.2 Development timeline of comprehensive databases
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Table 2 Data volume of medicinal plants and natural products databases

Yot e (TN wEvEE Hk’u B %E)ﬁ FWRECE RREE AMEYEE SR
miE HiE
TIPdb-3D http://cwtung kmu.edu.tw/tipdb. 8853 — — — — — — 19
MPDB https://www.medicinalplantbd.com/ — — — — — — 500 20-21
Phytochemica home.iitj.ac.in/~bagler/webservers/Phytochemica 8093 — — — — — 525 22
PSC-db http://pscdb.appsbio.utalca.cl. 2853 — — — — — — 23
PhytochemDB https://phytochemdb.com/. — — — — — — 963 24
1K' Medicinal Plant http://www.herbgenome.com/ — — — — — — — 25
Genome Database

DISPEL https://compbio.itr.ac.in/dispel — — — — — 100 — 26
IMP https://www.bic.ac.cn/IMP — — — — — 8565672 — 27
NPACT http://crdd.osdd.net/raghava/npact/ 1574 — — — — — — 28
Super Natural I http://bioinformatics.charite.de/supernatural 32 6000 — — — — — — 29
HerDing http://combio.gist.ac kr/herding 25210 8159 6828 17521 3721 — — 30
NPCARE http://silver.sejong.ac.kt/npcare 6578 1952 — — — — — 31
NPASS http://bidd.group/NPASS. — 94413 — 5863 — — — 32-33
CAMUP http://bidd2.nus.edu.sg/CMAUP/ 47 645 5645 — — 656 — — 34
COCONUT online  https://coconut.naturalproducts.net — 730441  — — — — — 35
NPCDR https://idrblab.org/npedt/ — 50000 12000 — 218 — — 36
EMNPD http://emnpd.idrblab.cn/ — 6632 — — — — — 37
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Table 3 Data volume of chemical composition and structure databases

A R R BB A cE SCHR
TCMD — 1500 — — 39
TCM Database@Taiwan http://tcm.cmu.edu.tw/ 443 24 033 — 40
ccTCM http://www.cctcm.org.cn. 273 2757 40 767 41
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Fig.3 Development timeline of network pharmacology and systems biology databases
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Table 4 Data volume of network pharmacology and systems biology databases

Bl e Mk hME RoiE EalE RREE BTHE R
HIT http://lifecenter.sgst.cn/hit/ 1300 586 1301 — — 45
TCMSP http://sm.nwsuaf.edu.cn/lsp/tcmsp.php 499 29 384 3311 837 — 46
TM-MC1.0 https://tm-me.kr/ 536 — — — 14 000 47
BATMAN-TCM http://bionet.ncpsb.org/batman-tcm/ 8159 25210 — — 46914 48
TCM-Mesh http://mesh.tcm.microbioinformatics.org/ 6235 38 340 14 298 6204 — 49
TCMSID https://tcm.scbdd.com 499 20015 3270 — — 50
INPUT https://cbeb.cdutem.edu.cn/INPUT/ 490 2158 10424 130 — 51
HIT2.0 http://www.badd-cao.net:2345/ 1250 1237 2208 — — 52
TCMBank https://TCMBank.CN/ 9192 61 966 15179 32529 — 53
TM-MC2.0 https://tm-me.kr 635 34107 13992 27997 5075 54
TCMNPAS http://54.223.75.62:3838/ 1630 18 090 — — — 55
BATMAN-TCM 2.0  http://bionet.ncpsb.org.cn/batman-tcm/ 8 404 39171 9927 6632 54 832 56
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Table 5 Data volume of disease-specific databases
K e EEi WTkE PR RorscE O RAEE ok
TCMIO http://tcmio.xielab.net. 1493 618 16 437 400 58
CancerHSP http://1sp.nwsuaf.edu.cn/CancerHSP.php — 2 439 3575 — 59
TCM2COVID  http://zhangy-lab.cn/tcm2covid/ 280 300 — — 60
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Table 6 Data volume of clinical and diagnostic support databases

63 P RBE PSE RaHE RAHE JOREE PEEREE IREMEREE ERHE R
HERB http://herb.ac.cn/ — 7236 49258 12933 28212 — — — 61
HERB 2.0  http://47.92.70.12/ 6743 6892 44601 15515 30 170 — — —

SymMap  http:/www.symmap.org/ — 499 19 595 4302 5235 1717 961 — 62

LTM-TCM  http://cloud.tasly.com/#/ 48 126 9122 34967 13109 — — — — 63
tem/home

TCM-SD  https:/github.com/Boror — — — — — — 148 64
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Table 7 Data volume of Al and big data-driven databases
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TCMSSD  http://temssd.ratem.cn/ 133518 8259 43413
TCMM  https://www.temm.net.en/ 48043 8932 69 816
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TCMGeneDIT ¥ i K &AW1 2 SOk 42 38
DAL, A 24 T FE oy 2 TR A FH O 1800,
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AR 8 5 5 3 s 2 DR B A3 T, I HL B TR BRI I 285
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SO D B R B 5 00 P U TARAE R IR
25 Ak 5B R AR G E 2 AR (R 10D, {2
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*8 KRHSHEFRRERIES

Table 8 Data volume of metabolism and toxicology databases

Bl Pk g EidcE OEE BANE AT EE SOt
TCMSTD https://www.bic.ac.co/TCMSTD/ 22 252 4361 2425 — 83
HIM http://www.bioinformatics.org.cn/. — 673 361 — 1104 84
DCABM-TCM  http://bionet.ncpsb.org.cn/dcabm-tem/ 192 194 — — — 85

®9 EFEESZAFRIRERES

Table 9 Data volume of genomics and multi-omics databases

ot P BAHE  ERNEE OREE Fexddr  REiE SO
TCMGeneDIT  http://tem.lifescience.ntu.edu.tw/ 2000 13 167 3360 — — 86
HMOD http://herbalplant.ynau.edu.cn/ 23 — — 172 55 87
IGTCM http://yeyn.group:96/ 83 3610350 — — — 88
TCMPG http://cbeb.cdutem.edu.cn/ TCMPG/ 255 195 — — — 89
TCMPG 2.0 http://cbeb.cdutem.edu.cn/TCMPG2/ 414 324 — — — 90

®10 XUSPBREEFRIEEREE

Table 10 Data volume of cultural and ethnic minority medicine databases

K iR wUTHCE P EE priE RABE gonlE Ot
CEMTDD  http://www.cemtdd.com/index. html — 621 4 060 2163 210 91
CPMCP http://cpmcep.top 2125 1557 26 341 20 965 14 086 92
DIDD — — 1338 — — — 93
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