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Ligand fishing: a strategy for rapidly screening bioactive
compounds from organism extracts
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Abstract: Natural products are valuable resources for discovering new drugs. So far, screening bioactive
compounds from organism extracts is still an important and challenging task. Traditional biometric guided method
involves repeated fractionation steps and bioactivity tests, which are time-consuming, labor-consuming, and ineffi-
cient. Ligand fishing is a bioanalysis method for screening ligands from complex organism extracts based on inter-
molecular affinity interactions. It has the characteristics of strong specificity, high efficiency, and less requirement
for sample pretreatment. In this review, we summarize the classification of ligand fishing strategy and its applica-

tion in enzyme inhibitors screening. Finally, the development prospects of this technology are forecasted.
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Figure 1 Two modes of ligand fishing

Table 1  Applications on NP by various ligand fishing techniques
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RPN 1 BRI H R, R U8 772 5 B R
FHEE G o BB oy T RCA ), 7T BASE I 4%
TR A T AR M A0 T e R R S RO S E . AUF
) TAE AR AR W 5 B 50 KRR 5 B AR AR AE
—EFKM T E, IR RSSE, A
OIMERT, Bifk-Z R 5 & aid A — g fLan
R B AR R R OR, DLy BIR AW S k4 A
R G A M5 o daJa W 45 6 IO BC AR 2R AT 5 1% 20 47,
MITTRAE R A B2 RS G IE R 7. BT R
VI 259 R BT, AUF BT DLEL 45 B B Hh 2 4 AR
YETEE Y, T B A AR E R &4, KR$
BT IR R RR . H R, 2 BT 7R AUF 3%
HE AR B T S A T S R I o 2 R I MR Y
FALTG BRI \5- 5 A N AR A A -2 S5 g
Hi7) . mATIIE T AUF S LC-MS HkH ) 4ok 7k

No. NP extract Target Analysis method Bioactive compound Reference
1 Root of kudzu vine Xanthine oxidase UPLC-Q Puerarin, soybean glycoside, [13]
Exactive MS/semi- puerarin-6"-O-xyloside
preparative-HPLC
2 Tetradium ruticarpum, Cathepsin B CE/IMER Kaempferol, rutaecarpine, [14]
Cercis chinensis, evodiamine
Bunge fruits
3 Traditional Chinese medicine  Trypsin CE/capillary-PDA Baicalin, apigenin, luteolin [15]
4 Zi-shen pill Cyclooxygenase-2 ~ UPLC-MS Demethyleneberberine, [16]
palmatine, berberine,
timosaponin A-1
5  Ginkgo biloba Mesangial cell HPLC-MS/MS Bilobalide, kaempferol, apigenin [17]
6  Red clover extract Lactate UPLC-Q-Exactive Daidzein, formononetin, [18]
dehydrogenase, genistein,
a-glucosidase chickpea seed A
7  Rhizoma Curcumae Longae,  HepG-2 cell, HPLC-UV Curcumin, demethoxycurcumin, [19]
Radix Curcumae, SKOV-3 cell, sdemethoxycurcumin
Rhizoma Curcumae ACHN cell
8  Hippophaé rhamnoides AChE UPLC-PDA-Q/TOF-MS p-Coumaric acid-O-hexoside, [20]
lutein isomer 11
9  Perilla frutescens Xanthine oxidase UPLC-MS Kaempferol-3-O-rutinoside, [21]
pigenin, 4',5,7-trimethoxyflavone
10  Rubus suavissimus a-Glucosidase UPLC-UV-MS Myketin, apigenin, epicatechi, vanillic acid [22]
11 Peucedanum praeruptorum alA-AR CMC coupled Paeruptorin A, paeruptorin B, and paeruptorin [23]
Dunn UHPLC-ESI-MS/MS C
12 Bamboo leaf Lipase HPLC-MS Isoorientin, orientin, isovitexin [24]
13 Kudzu root, PTP1B, UPLC-MS Epicatechin gallate [25]
black tea HepG-2 cell
14 Adlay bran Xanthine oxidase UPLC-QTOF-MS/MS Sinapic acid [26]
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Figure 2 Analytical work flow for the identification of mitochondria-targeted bioactive constituents from complex mixtures by AUF-MS
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Figure 3 The general procedure of bio-molecules immobilized on magnetic nanoparticles for biological ligand fishing
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Figure 4 Schematic illustration of HFLF combined with LC-MS methodology
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Figure 6 (A) Schematic of the micro-enzyme reactor development in capillary column; (B) Schematic of the process for online enzyme

assay by the capillary microreactor based on magnetic nanoparticles coated with immobilized enzyme
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Figure 7 The general procedure of Biacore technical analysis
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