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[Abstract] Objective To investigate the effects of Aurora kinase A (AURKA) on the tumor microenvironment of
colorectal cancer (CRC) and to predict the active compounds in Chinese herbs that can target AURKA. Methods Based
on the transcriptomic data and clinical information from 380 CRC tissues and 51 paracancerous tissues in The Cancer
Genome Atlas (TCGA) database, the infiltration of different cells in the tumor tissues was analyzed using xCell and the
binding of active compounds of Chinese herbs with AURKA was predicted through molecular docking. Results The
expression of AURKA was significantly upregulated in CRC tissues compared with that in paracancerous tissues (P <
0.05), and CRC patients with high AURKA expression had shorter overall survival. Compared with the AURKA low-
expression group, the abundance of macrophages, monocytes, and effector memory CD4" and CD8" T cells was
significantly downregulated in the AURKA high-expression group (P < 0.05). In addition, the cytotoxicity of T cells was
significantly reduced (P < 0.05). Further analysis revealed that AURKA expression was positively correlated with the
abundance of myeloid-derived suppressor cells (MDSCs) and the expression levels of their chemokines CXCL2 and
CXCL5 (P < 0.05). Genes that were differentially expressed between the AURKA high- and low-expression groups were
mainly enriched in monocyte migration, chemokine-induced cellular responses, and other related processes. Chinese
herbal compounds, including hesperidin, aristololactam A Il a, anacardic acid, coumestrol, and 17 -estradiol, all showed
binding energies to AURKA lower than —1.2 kcal/mol, indicating a certain level of binding stability. Among these Chinese
herbal compounds, 17p-estradiol exhibited the best binding stability to AURKA-3UOL. Conclusion The high

expression of AURKA in CRC tissues suggests a poor clinical prognosis. AURKA can promote the development of a
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suppressive immune microenvironment in CRC, and 17f-estradiol, an active compound from Chinese herbs, is a

potential therapeutic agent targeting AURKA.
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Fig 1 Correlation between AURKA expression and clinical characteristics of CRC

A, AURKA expression in colorectal cancer (CRC) (n = 380) and paracancerous tissues (n = 51); B, AURKA expression in adenocarcinoma (n = 329) and mucinous

adenocarcinoma (n = 42); C, AURKA expression in microsatellite stable (MSS) ((n = 220), microsatellite instability-low (MSI-L) (n = 52), and microsatellite instability-

high (MSI-H) (n = 46) subtypes of CRC; D, AURKA expression in intestinal CRC tissues from different sites (left side, n = 153; right side, n = 186); E, correlation between

AURKA expression and overall survival rate. " P<0.001, " P<0.0001.
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Fig 2 Regulation of the CRC tumor microenvironment by AURKA

A, Differences in immunity scores, stromal scores, and microenvironmental scores between CRC patients with low- or high-AURKA expressions; B, differences in

intrinsic immune cell abundance; C, differences in acquired immune cell abundance; D, differences in endothelial cell and tumor-associated fibroblast abundance.

"P<0.05 " P<001," P<0.001,"" P<0.0001. Data were shown in mean + SEM. Low-AURKA expression group: n = 190; High-AURKA expression: 1 = 190.
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Fig 3 AURKA is associated with MDSCs recruitment and T cell dysfunction

A, Cytotoxic activity of T cells between CRC patients with high and low AURKA expression; B, T cell dysfunction difference; C, T cell exclusion difference; D and F,

correlation between AURKA expression and CD8" T cell abundance, granzyme A (GZMA) expressions, and perforin 1 (PRF1) expressions; G-1, correlation between

AURKA expression and the abundance of myeloid-derived suppressor cells (MDSCs) , C-X-C motif chemokine ligand 2 (CXCL2) expression, and C-X-C motif chemokine

ligand 5 (CXCLS5) expression. " P <0.05. Low-AURKA expression group: n = 190; High-AURKA expression: n = 190.
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Fig 4 Differential gene analysis between AURKA high- and low-expressing CRC patients
A, Enriched biological processes mediated by differently expressed genes (DEGs) between AURKA high- and low-expressing CRC patients; B, enriched hallmarks
mediated by these DEGs; C, Venn diagram of DEGs between CRC vs. normal and high vs. low AURKA expression; D, protein-protein interactions of AURKA and the top

20 DEGs with greatest correlation coefficient.
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Fig 5 Molecular docking analysis of AURKA with active compounds from Chinese herbs

A, Binding energy thermograms of active compounds from Chinese herbs with AURKA protein crystals; B, 17p-estradiol binding to AURKA-3UOL; C, hesperidin
binding to AURKA-3UOL; D, coumestrol binding to AURKA-3UOL.
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YA OG, AURKAASAYTE 168 248 L i) A6 4 2 o 7 vh R 4%
EAE A, AR VR TT R BE TR T O T A I A5 7
F 75 2 B AURK A1 51, WIMLN8237™, Danusertib® Fl
ENMD-2076", HA7 — & T IRECR, RO, B
BEgrlEN . RGP Jr m B A —E 7,
RN A 3504 T R 98 B VR o7 8RBl R85 9 A A o
O AN RS 2R ANy, T REE L 2
BLH & A AE L, L5 V8755 40 S 1A L 300 of] ek g 4 i
B 5 AU T DL R R T S O T, T
3 BT RE AR T SR 0 98 S e e BOTR Y7 SR AL 1R A SR
BT

AT 5 380 35 X6 R A B S A 2 B HEA T 0 A, 9T
AURKAFER (552355 K 98 S e SR B2 04 52 1, - 330
AU AURKAM P2 1) 4R 4ER, TE MR R B,
AURKA B ZA W M CD4" TR . #0010 iZCD4" T40
L S5 P e 20 B 1 e iR T, HLAURKA = R Ik R T
CD8" THI MY =F B 1 MDSCs i 3= BE 8 i, 25 48R
AURKA ) e 2 I8 2 K o 400 1l P B 2 SRS R T B,
i i E M DS Cs Y 554 LUK K T 40 At D E A 3 ], i
IR RS . 2D 2 R AP AT A5 R R, AURKA
FEIR KAV Btk A A A AR R | Rafh A
TS W RS (Y BRI/ AURKA 2 1 40 it 34
AR A, IIMYC_TARGETS_V1, E2F_TARGETS, F
P T RN, KRASIE Sl B%45E . ), S F A AURKA
T A e, TN -0 30k % B A 2 ME ) 5 AURKA-4JBO
HIZE SRE TR, 17p-MF B, #8175 AURKA-3UOL
P45 G fE PERAE, Hivh17p- M — 1% 5 AURKA-3UOL
HIZE G REERLT . R RN F G YT iR

F P LE TR AURKARITE

25 iR, AURKAZE Rl 21 rh k3K [, AURKA
IR R KA TG AN, HAURKARY B Rk ek
Jo SR A P G S (TR 1, R AT I AURK A 2 1) 5
FIAT BB IR SR w2 i ELA A AURK AR,
AMFFEE T AURKAZE [ 4514 B0 -9 4 14545 AURK A Y
T2 RKARFEY), KB 7-ME R AEJE AURKA B E A
FHZ5%, v 259845 AURK A BRCE g T s 4 40t 7 3
WS . T — 2l — PP AURKA I 42 T 41
MDSCs %5 G2 20 M AL 5T 240, LA S 40 it (8] AH B F
BLHL; Ak, rh 2850 5 AURKARYZE 4, LA SO i AURKA
Xof R Mg 9 e SO B R I T R A S

* * *
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