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Abstract: Objective To construct patient-derived colorectal adenoma (CRA) recurrence organoids, and to evaluate the effects of the
ingredients of several traditional Chinese medicines on the activity of CRA recurrence organoids. Methods Tissues from CRA
patients with recurrent adenomas after endoscopic resection were collected, and the number of adenomas was more than two and less
than six, with diameters of 5—10 mm, to construct CRA recurrence 3D organoids; the morphology of the organoids was observed by
using a high-content intelligent analyser and a light microscope; the histological morphology of the organoids was observed by using

hematoxylin-eosin (HE) staining; whole-exome sequencing was used to test the consistency of the genetic characteristics of CRA
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recurrence organoids with those of the source tissues; CellTiter-Glo was used to test the effects of berberine, ginsenoside Rg3, emodin,
curcumin, tanshinone Ila, baicalein, and isoliquiritigenin of 1 000.00, 100.00, 10.00, 1.00, 0.10, 0.01 umol-L™" on the activity of six
CRA recurrence organoids, and the activity curves were plotted and the ICso values were calculated. Results The morphology of CRA
recurrence organoids was mostly dominated by internal translucent, nearly rounded sac-like structures, and the sac walls were mostly
myxoid with outward bulging; their morphology and structure could be maintained consistently after multiple passages, freezing and
resuscitation; the proportions of mutation types were basically the same between the organoids and the source tissues of each group,
and the lengths and proportions of insertion and deletion mutations as well as the number of copy variations had a high degree of
similarity; the effects of the seven traditional Chinese medicines on the activity of six cases of CRA recurrence organoids were
investigated. The mean ICso values of the seven active ingredients on the six CRA recurrence organoids were berberine 69.79 pmol-L™,
ginsenoside Rgs 110.92 umol-L™!, emodin 14.33 umol-L™!, curcumin 4 352.02 pmol L™}, tanshinone Ila 1 772.97 pmol-L™!, baicalein
16.01 umol-L!, and soliquiritigenin 78.48 pumol-L™!, and CRA recurrence organoids had higher sensitivity to emodin and baicalein.
Conclusion The CRA recurrence organoids were successfully constructed to maintain the histological and genetic characteristics of
the source tissues. Evaluated by the activities of CRA recurrence organoids, emodin and baicalein could be used as the effective

ingredients for the treatment of CRA recurrence. These results provided theoretical and methodological references for the effectiveness

of traditional Chinese medicine (TCM) in the treatment of CRA recurrence and the prevention of colorectal cancer (CRC).
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Fig.2 Representative images of recurrent CRA organoids under high- and low-magnification views
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Fig.3 Serial culture morphology of recurrent CRA organoids
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Fig. 4 Comparative morphology of pre-cryopreservation

versus post-recovery organoids derived from three

independent recurrent CRA patients (x40)
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Fig. 7 Schematic representation of copy number variation profiles between patient-derived organoids and matched source

tissues from three recurrent CRA cases
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Fig.8 Concentration-dependent effects of berberine, ginsenoside Rg3, emodin, and curcumin on recurrent CRA organoids

morphology and viability
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Table 1 ICsovalues of potential TCM active compounds for anti-proliferative effects in recurrent CRA organoids

ICso/(umol-L 1)

WETERy %1 M2 mE3 W4 mEs BE {8/ (pmol - L) bR ZE 95% E {7 X 1]
SRR /NEERR 287.5 58 629 324 45 257 69.79+108.77 44.40 4.45~287.50
NS B Rg:s  177.0 494 582 1987 946 87.6 110.92+62.36 2546  49.45~198.70
N E 24.7 45 119 197 8.0 17.1 14.33+7.56 3.08 4.54~24.68
LR 142.6 21243.0 547.7 1872.0 1603.0 703.8 4352.02+8300.78""  3388.78  142.60~21 243.00
AN 951  952.6 1287.0 2989.0 4450.0 864.1 1772.97+1 624.54*" 663.21  95.13~4 450.00
BHR 14.1 45 361 160 216 39 16.01£12.01 4.90 3.85~36.12
A HEE 158.0 256 667 1133 898 175 78.48+53.5 21.84 17.50~158.00

SR\ "P<0.01; SEEELLE: “P<0.01.

*P<0.01 vs emodin; 2P < 0.01 vs baicalein.
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