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Figure 1. Exploring marine-derived ascochlorins as novel hDHODH inhibitors for treatment of triple-negative

breast cancer
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Abstract

Microneedles (MNs) have gained significant attention for their use in painless, minimally invasive
interstitial fluid (ISF) extraction and continuous biomarker monitoring. However, the micropores they create
can potentially allow bacteria to enter the skin, leading to infections, especially during long-term monitoring.
To address this issue, we developed antibacterial sponge microneedles (SMNs@PDA-AgNPs) by adding
silver nanoparticles (AgNPs) to polydopamine (PDA)-coated SMNs. These SMNs@PDA-AgNPs have the
potential for direct sampling or integration with medical devices to enable real-time diagnosis and
management of chronic diseases. In summary, SMNs@PDA-AgNPs were designed and developed to avoid
bacterial infection during MNs application. The developed SMNs@PDA-AgNPs show promising application
prospects in MNs-based sampling and medical devices for biomarker monitoring.

Keywords: Microneedles; Antibacterial Activity; Silver nanoparticles; ISF Sampling; Medical devices
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Figure 1. Scheme of the fabrication and application of SMNs@ PDA-AgNPs for medical devices.
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Figure 3. Photographs of wound healing from day -2 to day 14 with different treatments
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Figure 1: SphK2 knockout
significantly alleviates
STZ/HFD-induced renal

apoptosis damage and fibrosis.
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Figure 2: Tubular epithelial-specific
knockout of the SphK2 gene ameliorates
mitochondrial fusion imbalance in DKD

mice.
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Figure 1. The workflow of drug discovery strategies applied to discover active compounds against FtsZ the target.

KB Ftsz. MERLGHIE. HUA

[1] Vila, J., Moreno-Morales, J., Balleste-Delpierre, C., 2020. Current landscape in the discovery of novel antibacterial
agents. Clin. Microbiol Infect. 26 (5), 596-603.

[2] Du, R.-L., Sun, N., Fung, Y.-H., Zheng, Y.-Y., Chen, Y.-W., Chan, P.-H., Wong, W.-L., Wong, K.-Y., 2022. Discovery of FtsZ
inhibitors by virtual screening as antibacterial agents and study of the inhibition mechanism. RSC Med. Chem. 13 (1),
79-89.

[3] Tripathy, S., Sahu, S.K., 2019. FtsZ inhibitors as a new genera of antibacterial agents. Bioorg. Chem. 91, 103169

[4] Rai, D., Singh, J.K., Roy, N., Panda, D., 2008. Curcumin inhibits FtsZ assembly: an attractive mechanism for its
antibacterial activity. Biochem J. 410 (1), 147-155.



B RAEXT A B R AR O AR TR M A9 S M
B, GH, THF, HTE

o E RO R B 22 B S S 2T AT, AL AR 24 6 ) B (AR
HN A B B4 E AL E, 2 730050
lijy1971@163.com, yangyuel0224@163.com

E : FrduiR (diflubenzuron, DFB) w@E S #) JL T A& kM, TIERMIERE KT . B
FORI, B HIRAE SN IR SR D, 28 K 2y A Ji 284 o 3t @ﬁktt'.m EME, B, EEEEZR,
B R ORI O E R I T4 RS E. SESRmR R, H T IERISREA R T R . Br R
WREE O JE Wil AR HEMED, DR AR 22 A PE b o 2590 R W IS A RS2 AT LA 1) A 3 AR A 3R 355 5
W31, fE B M IE RSN, B RSO AR A i G SRR . PRI AT 7L B R AR T B Wi %
S X K BB IR IR IS 2 o SD K R 20 A kot R A AR A 2, SR 21 T SRk UK 45 T T SR BE R R A R
(DSS) 7 K, VLSRR G g s AL, 6 FRAL IE R 0K SRV 5, o HE AL R4S Y 2 45 531
HEB 4 TIRAE 0.5 mg/kg. &fE 2 mg/ke BRHER, T4Z)5 6h. 24 h 705k g HAE. BHE.
fefi< WUAIZERE N, HPLC-MS/MS Al L 253K B . ARGk s . S50 R B, X HR 2 5 A 4 i 24
WEE. FFIE. BAE. BEWT. WL ZGYiREE oW B 2 57 o $2o B I 28 0 o K R B HRUIR A 10 AR WA G
AL

KRR : PRl BIESORE: HR

ol o i, o
'
! ‘ | |
] ] H ]
# ’ » " , »

FIG. 1Blood drug concentration ofrats after gavage with different doses

" j o L 1 i 11

1 i o J | |

3_J l 1] la 1 l ld
p , /‘__. ‘}.- )4 /r /r .‘_--' ‘_/ » ” l__.‘ -

s i i & F
. 4 / # : ”
FIG. 2 Drug concentration in the liver FIG. 3 Drug concentration in the fat
; 3" i 3 |
| | 1 I i
; Jll _.—l I l J—I—l 1 ‘ : : ‘l | 1 :
2 ? » o ’ P, 4 . » » }_,‘ '..‘ ,
/ s y g /S PR,
FIG. 4 Drug concentration in the kldney FIG. 5 Drug concentration in the muscle

S 30k

[1] Hajjar NP, Casida JE. Insecticidal benzoylphenyl ureas: structure-activity relationships as chitin synthesis
inhibitors [J]. Science, 1978, 200(4349): 1499-500.

[2] Willems AG, Overmars H, Scherpenisse P, De Lange N, Post LC. Diflubenzuron: intestinal absorption
and metabolism in the rat [J]. Xenobiotica, 1980, 10(2): 103-12.

[3] Shoji K ,Tsutomu N ,Ikuya M , et al. Downregulation of CYP3A and P-Glycoprotein in the Secondary
Inflammatory Response of Mice With Dextran Sulfate Sodiuma Induced Colitis and Its Contribution to
Cyclosporine A Blood Concentrations[J].J Pharm Sci,2014,124(2):180-191.



Tianhuang formula ameliorates liver fibrosis by inhibiting CCL2-CCR2
axis and MAPK/NF- k B signaling pathway

Yanfang Fu!, Bo Chen?, Jiao Guo®*, Tian Lan'*

! School of Pharmacy, Guangdong Pharmaceutical University, Guangzhou 510006, China
2Guangdong Metabolic Diseases Research Center of Integrated Chinese and Western Medicine, Key Laboratory of
Glucolipid Metabolic Disorder, Ministry of Education; Guangdong TCM Key Laboratory for Metabolic Diseases, Guangzhou
Higher Education Mega Center, Institute of Chinese Medicine, Guangdong Pharmaceutical University, 280 Wai Huan Dong
Road, Guangzhou 510006, China

*Correspondence:

1. Tian Lan, 280 Wai Huan Dong Road, Guangdong Pharmaceutical University, Guangzhou Higher Education Mega
Center, Guangzhou 510006, China. E-mail: lantian@gdpu.edu.cn

2. Jiao Guo, 280 Wai Huan Dong Road, Guangdong Pharmaceutical University, Guangzhou Higher Education Mega
Center, Guangzhou 510006, China. E-mail: gyguoyz@163.com

*Email: fuyanfang2022@163.com (Y.-F. Fu), chenbo678678@163.com (B Chen).

Ethnopharmacological relevance: In the progression of chronic liver diseases, liver fibrosis is a
reversible pathophysiologic event for liver diseases prognosis and risk of cirrhosis. Liver injury factors of
different etiologies mediate this process. There is still a lack of effective medications for treating liver
fibrosis. Additionally, the ameliorative effects of traditional herbs on liver fibrosis have been commonly
reported. Tianhuang formula (THF) is a drug combination consisting of 2 traditional Chinese herbs, which
has been showing significant improvement in metabolic liver diseases. However, the hepatoprotective effect
and mechanism of THF in ameliorating liver fibrosis are still unclear.

Aim of the study: This study aimed to investigate the effects of THF on carbon tetrachloride
(CCly)-induced and methionine-choline-deficient (MCD) diet-induced liver fibrosis model and to reveal the
potential mechanisms. It can provide experimental evidence for THF as a therapeutic candidate for liver
fibrosis.

Materials and methods: In this study, CCls-induced mice were treated with THF (1 g/kg, 2 g/kg) for 6
weeks. MCD-induced mice received the same dose of THF for 4 weeks. Meanwhile, both 2 models receiving
Fuzheng Huayu (FZHY) capsules (4.8 g/kg) served as a positive control. Following that, using kit reagents
detected changes in relevant serum and liver biochemical indicators. Histological changes in mouse liver
were measured by staining of H&E and Sirius Red. The markers expression of liver fibrosis and
inflammation were detected using qRT-PCR, western blotting and immunohistochemical staining analysis.
The potential regulatory mechanism of THF to ameliorate liver fibrosis was performed by RNA-sequencing
analysis. Finally, the analysis results were verified by immunofluorescence co-staining, qRT-PCR and
western blotting.

Results: Serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), and hepatic
triglyceride (TG) levels in CCl4 and MCD-induced liver fibrosis mice were significantly improved after THF
treatment. Meanwhile, the expression of fibrosis and inflammation markers were significantly suppressed.
Furthermore, THF downregulated the expression of the macrophage marker CD68. According to
RNA-sequencing analysis, we found the CCL2-CCR2 axis and MAPK/NF-kB as the potential signaling
pathway for THF against liver fibrosis.

Conclusion: This study revealed that THF ameliorated liver injury, inflammation and fibrotic process by
inhibiting CCL2-CCR2 axis and its downstream MAPK/NF-«kB signaling pathway.

Keywords: Liver fibrosis; Tianhuang formula; Inflammation; CCL2-CCR2 axis; MAPK/NF-«B

. ﬁ ——— Inhibition

——+ Promotion

Tianhuang Formula

Liver injury

Figure 1 Potential mechanism of THF in ameliorating liver fibrosis
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B#Y: 257 T 5 (DBS)- AH 5 3 8 B 5T 3% (LC-MS/MS) J7 v 1 - R IsHll 52 DBS & o 75 TR R
(VPA) J H: 3 BG4 (3-OH-VPA. 4-15-VPA F1 5-OH-VPA), F70#F VPA KA~ ¥7E DBS H ik
55 AR s R B G R .

Fik: #7 KRH Agilent 1200-6410 7Y w5 RO%F €335 6 BE IS . EEAE B VPA J6 7T HBUR B &
DBS S MG FRAS, S 8L 5 1 B 22 R IR 5 % 43 B2 (CMIA)BEAT 43 BT VPA AR P20k % .
X F Pass-bablok [5] /941 Bland-Altman E3FAl VPA FIACETY K 78 DBS 5 ML #E 5 2 (A f 26 & .

FER. KR5S IR T —Fl DBS-LC-MS/MS 7772 . 447 40 g £ AE 7E 0.3 ~ 0.6 L/L 2 [d], DBS
FEMARTRAE 15 ~ 50 pL Z [AlEF, VPA AT 1 BE ] CLYE#f € & . DBS H VPA Al 4-4%5-VPA [1) %%
72 7K ) 5 AR L3S R b A B R KT 2 IE A 26 . VPA B 5E % R TFEN: Ycwms) = -28.23+25.94*X
(DBS)5L Y (cmia)= -23.24+18.90*X (ps); 4-ene-VPA ZEFz KR T FEN: Ywcwms) =-0.35+15.17*Xwcms), FT
HIHE o KT 0.76. DBS it ARt il £ 3-OH-VPA #1 5-OH-VPA,

518 AW I RARIE T —Fh DBS-LC-MS/MS J7 7% H T AN Il 52 DBS £ i 71 VPA 1 3 R 147,
FE ORI T H E B DBS 0 ATAM B S A S VPA R 4-J3-VPA IR 2 R IFII & ME R R . 5T
SEATREN VPA R AR Y 0 FE VA T7 259 Wa DN i~ 1%

Epilepsy patients  Sample collection Concentration determination Correlation analysis

Exposure levels of VPA
and 4-ene-VPA in DBS
| were obviously correlated
to their serum exposure

Fig 1. Determination of Valproic Acid and its Metabolites in Dry Blood Spots: method optimization and exposure
assessment.
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Figure 1. Imaging of polypeptide imaging agent YQF in HepG2 tumor bearing mice
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Figure 1 Proposed mechanism of action of HDAC inhibitor HL-5s.
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p53 R MR T IR R A HE R SR1, FESEERT,  p53 MIFUMBBCRIEEA R AR, WNE
1003 i 3 B 52 AR R A R OB 3 1 2 (MDM2) o FE Rk i . EARBE e, TR IR &
) (RLS/HS@Au) ¥ p53 FUKLAT MDM2 41 il 71 (sp14 1) 3 [7) 26 326 &2 R #BAr, JFIPAG T pS3 Bk AN
spl4l I EIHURE 2 8 . RLS/HS@Au A8 L 45 DNA JFE5E spldl, JEEKAEZN 160 nm 45K Hik:
(RLS/HS@Au/p53/spl41), FHAEMIGAAAE KA T IRFFFEE - spl4l 7E RLS/HS@Au/p53/spl4l Hr ()42 &
W RS HHN 0.9% M 97.4%. RLS/HS@Au/p53/spl4l A HepG2 A p53 RILEHE M. Kk,
RLS/HS@Au HE % & 2 411 il 41 a3 58 3+ 7% S A M8 1. RLS/HS@Au/pS3/spl41 [ ik AW iE Ve i &
RLS/HS@Au/53 F1 RLS/HS@Au/spl4l, 75 1 p53 Ji ki Al spldl W A 16 . ok oh, & Bk 0 5
RLS/HS@Au/p53/sp141 TI ] HepG2 Al A% AE /I BB R g R B 4G, HAN & SRR E IR T M. R
TUNEL #5445 5, RLS/HS@Au/p53/spld4l L Ge k> 40 s /e, HFSHANMERE . B2,
RLS/HS@Au/p53/spl41 & — Ml R ZE I MWL & 18 R G, p53 BURLA spld4l IEKEIG YT FEAR M
A P 8 LA ) e R v 12
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p53 is the first approved gene in clinical use. However, in practice, it was found that p53 often causes
unsatisfactory antitumor effects, because its activity is mainly inhibited by the excessive expression of MDM2, a
negative regulator of p53. In the present study, we co-delivered the p53 plasmid and the MDM2 inhibitor (sp141)
to the tumor site using a hybrid lipid lipoplexes (RLS/HS@Au) and evaluated the synergistic anti-tumor effect of
the p53 plasmid and sp141. RLS/HS@Au was able to condense DNA and encapsulate sp141 to form nanoparticles
(RLS/HS@Au/p53/spl141) with a particle size of around 160 nm, which remained stabilized in the presence of
serum. The drug loading capacity and encapsulation efficiency of spl41 in RLS/HS@Au/p53/spl41 were 0.9%
and 97.4%, respectively. The p53 expressions in HepG2 cells treated with RLS/HS@Au/p53/spl141 were promoted
significantly. As a result, RLS/HS@Au/p53/sp141, was able to inhibit cell proliferation and induce cell apoptosis.
And the biological activities described above of RLS/HS@Au/p53/spl41 were significantly higher than those of
RLS/HS@Au/53 and RLS/HS@Au/sp141, exhibiting the synergistic actions of p53 plasmid and sp141. In addition,
intravenous administration of RLS/HS@Au/p53/sp141 inhibited tumor growth of HepG2 xenograft mice models,
and induced no substantial weight loss. RLS/HS@Au/p53/spl141 also reduced cell proliferation, and induced cell
apoptosis in vivo based on the TUNEL staining results. Collectively, RLS/HS@Au/p53/spl41 is an excellent
system for gene and drug co-delivery, and the combined treatment of p53 plasmid and spl41 possesses a
synergistic antitumor activity both in vitro and in vivo.

Keywords: Lipoplexes; gene delivery; drug delivery; anti-tumor
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Figure 1 Evaluation of synergistic anti-tumor efficacy of RLS/HS@Au/p53/sp141. A. Evaluation of
the synergistic inhibition effect of pS3 plasmid and sp141 on HepG2 cells. Q values were calculated from the
cytotoxicity data for effect categorization: antagonism (Q < 0.85), additivity (Q < 1.15), or synergy (Q >
1.15). B. Photographs of the excised tumors from different treatment groups. The scale bar is 2 cm. C.
Apoptotic events were determined by the TdT-mediated dUTP nick end labeling (TUNEL) assay.
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Figure 1. Schematic illustration of the macrophage-hitchhiking IL-10 pDNA delivery system against rheumatoid
arthritis.
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Fig 1. LC-MS/MS Method for Quantification of 23 TKIs in Plasma: Assessing the Relationship between Anlotinib
Trough Concentration and Toxicities
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Figure 1 Schematic diagram illustrating the regulation of SphK2 in hyperuricemic nephropathy.
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Figure 1 In vitro skin permeation studies of flurbiprofen and its prodrugs in patches and mechanism
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Figure 1 The discovery of SKLB-VPD-14B, a small molecule inhibitor that targets both VEGFR and
PARP

JCHEE: VEGFR, PARP, & HUEHFE, XUHELHNHIF

S 3R

[1] Li Y, Yang G, Zhang J, et al. Discovery, Synthesis, and Evaluation of Highly Selective Vascular
Endothelial Growth Factor Receptor 3 (VEGFR3) Inhibitor for the Potential Treatment of Metastatic
Triple-Negative Breast Cancer[J]. ] Med Chem, 2021, 64(16): 12022-12048.

[2] Li Y, Yang G, Yang C, et al. Targeting Autophagy-Related Epigenetic Regulators for Cancer Drug
Discovery[J]. J Med Chem, 2021, 64(16): 11798-11815.

[3] Ashworth A, Lord CJ. Synthetic lethal therapies for cancer: what's next after PARP inhibitors? [J]. Nat Rev
Clin Oncol. 2018, 15(9): 564-576.



ET 5 FIRSTEORREIF R AR DNQ K B ALK HLF

W5
AR A L ROEE S, B L RET L RES L AR L KK A
2*’%‘/_{1@_ 1*

DRI RF R RERAT AR AR AR R E SR =, KA, WITREITE X
2op ER B R T AT, AR TR S AR E SRR E, RSN, 510301
3B RL R 2 2 2 B /4 AL i 2 A Th a5 R 1B R B s &, s M BPH, 550025
M ERLR S I R B BERE HE B 2R, BUMNBEFH, 550025
*Email: jacklinghu@]126.com, becalec@um.edu.mo, czhang@scsio.ac.cn
FEE: Keapl Hid b/t T Nef2 UG EPT 2 IGTT R E CEE R - SR, B iR
Keapl-Kelch £ #4385 1) Nrf2 S0E 75 i R dkoE . B K EE (DNQ) J& H [H Bl 22 5K M [H
HFERI TR B o B NS 5 1 — N KRN TAGE W, FRATTETEAM I 55 iE B DNQ A A &
= WA AT A TE I, AH S AR AL AE SR S AN 2 . A td g iy . &
i DNQ 8% 70 FAED AR . AU 253 2255 T71%, 7R 1 o,B- AN LRI i 45 74 & DNQ
KAEPURIG 2530 E GEH], DNQ Al #la 5 Keapl B/ 4 MM EABRIRIELSE S, Hb 5
Keapl-Kelch [/ 489 {7 & FEMe ik I (Cys489) L& (Sdtibfaifi) W 5] K Keapl Iz
FACBE AR IR Nef2 3N 40 Mk B0E FiPL R R FIERIS, PR RN .. A
YR BRI 1 ¥ R ARV /N7 7 DNQ 9T 4835 M 2 FAE ML, #6878 7 DNQ L2k
AP #E ] Keapl-Kelch &5 #4381 Cys489 TE & AE IR IT Z5W) T K B AE A
KHEIR): MECREE; 34 Keapl/Nrf2; Kilkfh; 2 &AM

Bh
H o o K.CO,s Ntv: - o TBTA,TCEP,CuSO, "\;vu
W/f G A~ — Wo + %WH/MMW~, el W
a Acetone, 80°C WY T " #

Click Chemistry

(DNQ) (Linker) (DNQ-Linker, DNQ-L) (Biotin-PEG3-Azide) (DNQ-L-Biotin)

Graphical abstract: Small molecule deoxynyboquinone triggers alkylation and ubiquitination of Keap1 at
Cys489 on Kelch domain for Nrf2 activation and inflammatory therapy

i WO FEEAKRERES (No.0159/2020/A3), WMITKER %2 RERES
(MYRG2022-00189-ICMS), " REAMWHATTRKE LI HE 40 H (No. GDNRC[2021]48),
E XK HARE2EFE S (No. 82260801), HEE /534 H EIWH (2023M730815).


https://www.google.com.hk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjj04Sc9OWEAxWnT6QEHZHEDoUQFnoECBAQAQ&url=https%3A%2F%2Fsklfamp.gmc.edu.cn%2F&usg=AOvVaw09oT4IZT0lraQZCk9CyVLV&opi=89978449
mailto:jacklinghu@126.com
mailto:bcalec@um.edu.mo

RENEFRETNHERGEER
AR, B, xS, FRT
TR A A UL, T O] SR ALC %, K, 300071

TRITT R B A S A ) [ K R S, R, 300353

*Email: jinglink@nankai.edu.cn

IR c (Diosgenin) B &HI K. k. BRIMAGS 2 R2GHETE", (HEHF R
W . P AR, AR T 2800 R . PR —Fhrl 528 & R
VSR FE g Tk BT LR, EHUE T o A E RS B (Trillin)
ERZGH, MERAL R S . A ST H S U R R A IR SO H bR, W
IEEPEXS L, FATMNCBI L3RS T 27 (Dioscorea polystachya Turczaninow ) & ¥ % [
I3, iz e 5 o ZpRSFDuet-1 5 bz, A A KA BL21#EAT R, LBAEAML 513
B VIEH T E U oA OE G, v R UDP-H 2 B8R SN B AL R S 2 R T
) SiE % B AL BT E HME L RS 5 K S (Glycine max (L.) Merr.) FERE A B LKA,
SRR AR . T BE S IR R RERE ATUDP S 1 UDP-7 2 B i J5L A2 F 4R . 5 UDP-%
) FEAERE AL AR A LU PR T 28 8 R ) £ R RAS o 3B FEC 184 [FJUPLC-Q-TOF/MS %5 7€ 7241,
RS N B R R A AL TR G AR RS B RS B . H AT AT RS B ) 4 B
ALk A2 HEE TR AT
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Figure 1. Design and synthesis of novel SERD-NHC-gold(I) complexes for dual targeting ER and TrxR
for the treatment of advanced ER+/HER2- breast cancer
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Lung cancer is one of the diseases with high incidence and mortality rate of global concern,
among which non-small cell lung cancer (NSCLC) [ is the main type, accounting for about
86% of the cases. With the development of technology, natural products have shown good
effects in the prevention and treatment of tumors, so it is imperative to find and develop new
drugs. Studies had pointed out that Cucurbitacin B had significant anti-tumor activity® 3.
Interleukin-6M and TNF-al®) promoted metastasis of lung cancer by inducing EMT. IL-6/signal
transducer and activator of transcription (STAT) 3 signalling pathway regulates a series of
biological processes, such as cell proliferation, apoptosis and invasion in vivo. In this study, we
focused on the inhibition of NSCLC migration and invasion by Cucurbitacin B to explore its
inhibitory effect on H1299 cells. EdU experiment results indicated that the ICso of Cucurbitacin
B on H1299 cells was 0.06 = 0.01 uM which indicated that Cucurbitacin B inhibited the
proliferation of H1299 cells. Wound healing and transwell experiments showed that
Cucurbitacin B inhibited cell migration in both plane and space in vitro. Western blot
experiment found that Cucurbitacin B inhibited the expression of EMT pathway related proteins
in H1299 cells, including N-cadherin and B-Catenin. In addition, Cucurbitacin B inhibited the
expression of integrin family proteins, including ITGA2, ITGAV, YAP/TAZ, and ILK. It also
inhibited the expression of non-receptor Src proteins in PTK. In total, Cucurbitacin B had an
inhibitory effect on the migration and invasion of H1299 cells, providing new insights for the
research and development of new anti-lung cancer drugs.
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Lung cancers are one of the most malignant tumors around the world. Chemotherapy is
the main method to treat lung cancers, but at present, traditional drugs have relatively serious
side effects and also tend to cause drug resistance. We are still constantly looking for new
effective anti-cancer drugs and searching for new medcines from Traditional Chinese Medicine
(TCM). Micheliolide is an active natural compound of sesquiterpene lactone type. It exhibits
powerful anti-inflammatory and cancer actions, good stability, low toxicity and high solubility!?.
We investigated the inhibitory activity and mechanism of micheliolide against lung cancers to
provide basic information for its clinical applications and future investigation?3l. Firstly, MTT
assay was applied to determine the half maximal inhibitory concentration (IC50) of micheliolide
on H446 lung tumor cells. Then the inhibition effect of micheliolide on migration and
proliferation of cancer cells was measured by wound-healing, plate cloning, transwell and
western blot assays. The IC50 value of micheliolide against H446 cells was 6.22 + 0.52 uM.
Through the wound-healing assay, we can realize that micheliolide could inhibit the migration
of H446 tumor cells and the migration rate decreased with the increase of drug concentration.
Micheliolide can suppress the cloning formation capability of H446 cells according to plate
cloning assay. This medicine also possessed a concentration-dependent inhibitory outcome on
the invasion ability of cancer cells showed by transwell assay. Western blot assay displayed that
micheliolide decreased the protein expression level of B-catenin, Integrin B5 (ITGB5), Src and
N-cadherin, which are all involved in cell proliferation, migration and invasion. Micheliolide
have the capability to exhibit powerfully inhibitory activity on the proliferation, migration, and
invasion of H446 lung tumor cells.
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Figure 1 An ideal solution for drug experiments under precise control and maintenance of cellular
microenvironment

A: Add micropump, medium, and cells to the microfluidic culture dish. B: Place the microfluidic culture
dish into the control box, set the automatic culture program, and place the control box into the incubator for cell
culture. C: Find the optimal microfluidic culture program based on the growth rate of the cells (usually 1.5
times that of culture without microfluidics). D: Keeping all conditions unchanged, add the test drug (1-3 drops)
into the external circulation flow. The fast external circulation flow will bring the drug to the door of the cell
nest and deliver it to the cells in an ultra-slow microcirculation.
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Figure 1. The workflow of drug discovery strategy applied to discover active compounds against AXL.
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Abstract

Objective: To assess whether the combination of three drugs with different pharmacologic
mechanisms of action, ALA, epalrestat, and MC, is superior to single- or dual-agent
combinations for the treatment of diabetic peripheral neuropathy. Method: Relevant databases
such as PubMed, Web of Science, and CNKI were searched. The methodological quality of the
included trials was evaluated using the ROB 2.0 tool. Calculating OR as an effect size. p < 0.05
was considered a statistically significant difference.

A total of 9 articles including 985 patients met the inclusion criteria. In summary, the
overall risk of bias in 3 studies was classified as some concerns; 1 article was classified as low
risk; 5 articles are classified as high risk. (Figurel) Overall, the study group had better total
effectiveness rate than the control group (OR: 3.74, p<<0.00001). Adverse effects did not differ
between the two groups (OR: 0.84, p = 0.74). (Figure 2) The study group had significant
improvements in median MNCV (OR: 7.00); median SNCV (OR: 6.89); peroneal MNCV (OR:
5.47); and peroneal SNCV (OR: 5.74); VPT in the left lower limb (OR: —2.34) and the right
lower limb (OR: —2.47, p << 0.0001) compared with the control group (Figure 3). Negative
results in small-sample studies were not published as a possible source of publication bias
(Figure 4). A trim and fill analysis was performed (OR:3.185), suggesting that the bias had a
slightly effect on the results. Conclusion: The triple-drug combination of ALA, MC and
epalrestat is more effective than other treatment strategies and has a reliable safety profile. It
may provide new options for physicians to treat DPN.
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Concomitant inhibition of PI3K& and BRD4 that exerts a synergistic effect in the BCR
signaling pathway, provides a promising strategy for the treatment of aggressive diffuse large
B-cell lymphoma (DLBCL). Herein, we designed and synthesized a series of
thieno[3,2-d|pyrimidine derivatives as the first-in-class bifunctional PI3K3-BRD4 inhibitors.
Through the optimization, lead compound 10b was discovered, which displayed nearly balanced
inhibitory activities against PI3Kd (ICso = 112 nM) and BRD4 (ICso = 19 nM) enzymatically
with potent antiproliferative profiles against DLBCL cells SU-DHL-6 (ICso = 60 = 1 nM).
Further mechanistic studies demonstrated that 10b can downregulate the protein level of p-AKT
and c-Myc with the balanced fashion, which results in S cell-cycle arrest and remarkable cell
apoptosis. Compound 10b is orally active in SU-DHL-6 xenograft mouse model and exhibited
outstanding in vivo antitumor efficacy. Altogether, these results indicate that lead compound 10b,
as the first PI3Kd and BRD4 bifunctional inhibitor, merits further development for treating
DLBCL.
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Figure First bifunctional PI3K3/BRD4 inhibitor 10b for the treatment of DLBCL
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Figure 1. The workflow of drug discovery strategy applied to discover active compounds against EGFR target.
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Figure 1 SLQ-N27 can effectively activate antitumor immunity and inhibited tumor growth.
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Abstract: Organic-inorganic hybrid biomaterials can combine the advantages of both, or make up for the
shortcomings of both, and will be more safely and effectively used in biomedicine. A series of barriers
compromise cancer or bacteria therapeutic effects including poor drug solubility, stability, biocompatibility,
bioavailability and pharmacokinetics, distribution to normal tissues, hemorheological flow limitations,
multidrug resistance (MDR), and metastasis. Herein, hybrid nanomaterials hold great promises for tremendous
potential applications. In cancer or bacteria diagnosis and therapy, combinations of unique physical and
chemical characteristics of two or more classes of materials were used to create versatile new categories of
nanomaterials for theranostics. Such hybrid nanomaterials expand the functionality of single-component
systems by operating synergistically to kill target disease tissues and cells. We believe that this class of hybrid
nanotechnology could provide new opportunities for the clinical therapy and management of various diseases.

Keywords: hybrid nanotechnology; cancer therapy; bacteria therapy; theranostics.
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Hybrid biomaterials hold great promises for theranostic in various diseases.
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AR A P25 1 S R AENLE . SEEG 25 R B, Tulipalin A AT 30161 56 240 i 1) 288 SR e S92 -
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AIFEkE ALL FIRAERMBEE. B2, RATMHE A, Tulipalin A JEIL#E[E NF- x B p65
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c-Jun NA Ui B (INK s) 2 5 1 ¥ 40 JF2 /7 R 0 T, 78 2 Rl 1) R AR R Je b B A B 2
YER » AHECT R SR I INKIAIINK 2T AL, INK37E AR TE A Th R EAEAE 22 5. Horf,
INK3 3 E7E R iR S e ek, ool BE WO 15 2 LG Re 4 42 T U T2 A 56, ZE A4 A% (PD)
PFE S EE A F, INK3CCNPDIRIT R 250545 . T INKsTE X i 2
7] () 32 370 R 235 ) B A e S MR DA, % 8 TINIKC3 NI 78 32 36 P 4100 o) 750 4 20 BT L AR 06 b i A= 2
D ReABIT S 1 C A —TIkiR . AEAH 5T, i e T 2 30 1 K 400 A 45 4 5] 3
A4, AT DRI T BA R INK3 #6135 1% AL & ) 25¢ (ICs0 = 85.21 nM). 25¢Xf
INK3 3. 7 3% 35 14 2 INK /2910065 LA 1, HLZE376/ N8 B 135 0 5 T R B0 R 4
R . IRAMLHIRE TR B, 25l i e B EHIHIINKS, LT T Ui JE 42 o-Jun P B35 1% 14
W, AN R B et i PE T 22Tk, 25¢7E 7k Py AhPDARE AL b 2 B 1 85 25 fA) 4 %
PHERH, B8 RGE /N RIS ARAEER . BEAl, 25¢ B A FEAR K ifn fii 7 Fee i 37 1 A 7 1
Bt REFHIRRZGE J12. oz, ARTAE N FCINK3EPD A E D Refe it 1A M (i )
TR, WAKRBEERINK3FKIPDIRIT )3 1 RS 5.
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Figure 1 Discovery of novel isoform-selective JNK3 inhibitor 25¢ and its neuroprotective effects on
Parkinson’s disease.
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[2] Shuai, W#, Bu, F#, Zhu, Y*, et al. Discovery of Novel Indazole Chemotypes as Isoform-Selective JNK3
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KRG EERIZEIEEN . Sh A E S LY Tl IX LI i HE R 25 2 2 R
SREGINRIT A (At o AR SCHE H —Fh 23 (1 W) 2 5 5 72 - I 227 (Analysis of whole-GEnome,
AGE), RV fib 4 5 DX 20 - 85 St #E b PP 51, G v TR0 6 S U A e 911, S LA o oA il 25 5
19> T2 W50k . SEH VEAHIEA 1 I 9L AN R W0 22k DR 21 1 51 e SR A A 22 S 1) L B S
T 25 5, 32 HH 2% 7 2 ) St SR T 23 D BIE AN S A 2 T, 23 B R R R %7 i
BATEE R R dhom . @RIVE 5009, B — 0wk 7R R @R KR 4l
REC AEWE B Bl ZE A i 55 =S S el L AR MOT R 3 T I R . s A
HEWMEE I, B ZEAENMKT B MRBIEERE . &K EIng, K CNEY
5 AR s R 0 S ST R SR BE R IR R AT VAR, RN EIEAEARN R A
FlzeRbs AR RA B RN AHE .
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strategies for species identification based on analysis of whole-genome[J]. Acta Pharmaceutica Sinica, 2023,
58(8): 2364-2374.
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TER B RBURTE . B2 P R A1) V470 e bR s 7 245400 2 X 44 T2 18 2 B o SR e bR s 7 0%
R E AR, FATLL SARS-CoV-2 EEAME (M) NELL, DIIREESR: S &Y 4
WEHERNES, GEBHEZAASE IS BTSSR, BitEMT 2 &7 1,24- =84
Wk R Mo HI 751 . He AR S 457 GC-14 (ICso = 0.40 uM, ECso = 1.0 uM) Az LA J11 61
7] GD-9 (ICso=0.18 uM, ECso=2.27 uM) HA B E P SARS-CoV-2 iF . GC-14 Akt
R TE VR T 75 35, HLAHMFEPEK (CCso >100 uM) . 3t 54 45 ¥y () i bT 22 B GC-14 A1 GD-9
SR CAAESEM AL LR G Mo 2550 B R E] GC-14 D RAEM R EEAUN 7.2%. At —5 1
5 GC-14 [1#T SARS-CoV-2 i PEIF e 3 H 2 zh /) e i, FRATIE & BB A I 1 H0 S
P K 40 350 M B4R = ) GC-78-HC1 (ICso = 0.19 uM; ECso = 0.40 uM), 7E Vero E6 ZJfl 4
Pt SARS-CoV-2 iE M5 R HR 45 (ECso=0.38 uM) 414 GC-78-HCI it 2 2 1 #i] SARS-CoV-2
% Fh AL KR Mo N IR 5 HCoV-0C43. HCoV-229E. H AR ZEW R F FE IR TF & 20.7%, B3
BT GC-14. Z5 b, AR5 2 FAB M R I IIRGE S MPro JE B 7 BoAA T 1% o 5 35 P A
RPN 1, (a3 — P K.

Z Cl 4
The lead ) 2 \;5 ‘ cl o 4 y' ’
R & LA d N\ a— S WAL och 5 PN
N_o I ; cl st 5 ]
T & id 3 N/ f N J_/ ) / - y
VN NJ we_C s HN 4 s HN ¢ \> L F
‘ J < A .: U_/ O = Q_/ GC-87 f
c” AP . y
SARS cwmm,cﬂ_‘_z M, MULESSaBTTOt0 ) AN sa ) s_c 4 SARS-CoV-2 W™ 1Cgg = 0.21 M,
ECe > 100 uM <+ SARS-CoV-2 MP"®ICgq = 0.40 M, 'Y =
SRTTINSEIN oy s Ly SRS NP PRIy ECso=1.1uM, F=7.2% ; E‘:sn: “;7085"/"'3 ccs.,1 “:‘:“‘ WM a7 o
7 =10.5%; typ=1.4
Cl o o > 3 cl MP™© ICgo = 0.19 uM,
N s\ P SARS-CoV-2
/ /
C‘ON N - \, CI—<_\ N N4 OCH; ECg=0.40 M (WT); 0.24 uM (delta);
N ¢ . = / 4 0.255 M (omicron); CCso = 86 M
S HN«g_/ “ % ,. HN 7N HCOV-0C43 ECyo =
L/ © € ¥ o] N=/ 2HCI HCoV-229E
GD-9 \ ¢ ‘, i e GC-78-HCI | F.zo.ﬁ/u,‘m_l san
SARS-CoV-2 MP™ [Cgo = 0.18 uM; | JHE S mproved antiviral activity
SARS-CoV-2 ECg = 2.64 yM Go9 B \U 1| GC4 s /\/‘ HaCO and favorable druggability

potential broad-spectrum property
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P BEPER — A S A LA E R 2 —, H R EARRE AR 4n i H v =
P () 5 1 AR R o Baln O B 73R B W mT LU 1 AR o 3 B3 SR 4 Hr e =P TpS3i T b
PR A T T R (TIGAR) A — 4l B e A 1 O B8 DR, e i {7 Tl R T W i 1%
(PPP) P2 ENADPHAZHE, J/DROSIFZAE, TEARE 2 G850 AU E J5 T & #2072,
R0 A8 BACHR 7 A R R F0 . EFIRATIBEFErh, R4 B ik A TIGAR [ %% J5E K/ B
(TGR) AR ALS S EREE N, BERMEE., Wit destm i mas o, 5
WT/NRAREL, TG B 4230 fig B2 4y B B0, X Ui TIGAR AT G 50 X alA — &
R NTERATIGARE i AR 2 X R, FATHE 5 X WTHTG/N R 11eWAT #4772
BHESRANF . SR RINTGHR AR H L Lrrk2 M Rab7bFE R L . RN, R4S H
WESE T fE3T3-L1JE W5 4 i it R A TIGARE it # | LRRK2 (92 -8 I AR FE R, AT
#IE H B (Autophagy) 170 FHEB H 1 (CMA), & SHGH I 1 LRRK2 4 57
DNL20 i ik 3% AWl % 7ix— %R, MIcCE R w8 . Rz b, AT
TR K I T TIGAR T LA #ELRRK2 MR AB7BAH T AE FH 4701 A 157 40 . v i ¥ () 3 Pl Ak [
fit, f# FHRAB7BIHIFIML282 )5 g & A1 Bk /b . fEAR N SEIGH, FRATE L 1 TG BRE
SRF 1 T 2L 2 300 1) F B AE 595 B DA 2 ST I 7 2 405 B E TIGAR B /N B, 45 SR R AR KR
AR T REREA OCR AL A, FRAT I I R e Ik R 7 2H R ) 40 K 1) FIDNL201
g R IAE N W R s T BRI T TGN R AE R . Az, BAT S SRR TIGAR
76 JIE 7 40 i 3 i LRRK2 145 B A MEFICMA, 5 & LE IR BT AR U 35 28 I P b R 45 25 5806
HEMAE . IX 2R PR TIGARA B 9 v6 97 R JRE AN I AH 2 1 A U5 T e 25 L Y O S e
5

o
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BRI, FEARATNEREN e R, TRESEUT % . R EY o Ao,
IR BB = RO06TT 259 . BRI EEEE (SphK) A A A, SphK1 1 SphK2, ‘EA1#R
ek SR B A oy - B &8, {H SphK2 76 BT AR 5 AT A i 18 B ARTHL il vl AN i 2 2,
AT 5T B 7E B SphK2 7E NAFLD Jig AR 15 B S REAE L, SN TF R B BYR IT SR g 32 it Rt
AR o

Bk @ Ak . q-PCR Fll Western Blot 54 A 45 4 MASLD A1 MASLD #3541
L) K BN AY H SphK2 I RIA 22 7 o AT SR i 4 s 48 s , 1 SphK2 78 JH- 28 i 9 (1)
Iy A REAEANZE MASLD H 28284k . fefe, 83 HFD 18]35 IR RS 7 1 i\ SphK2 /N R
PR MASLD, IGHE T SphK2 7 AT4H i Py ik 2235 5 MASLD 73 BE i3k & 52, 349 # 5t iR Jofi
AR B AT B AEAEH o

SR
" 2y & -, _
Figurel Figure2 Figure3 Figured
SphK2 is Hepatocyte-speci AAV8-mediated Hepatocyte-speci
markedly fic SphK2 deficiency expression of SphK2 fic SphK2
downregulated in exacerbates ameliorates overexpression
patients and mice with HFD-induced hepatic HFD-induced hepatic exacerbates
MASLD. lipid metabolic steatosis and lipid HED-induced hepatic
disorder and TG deposition. steatosis and lipid
accumulation in mice. deposition.

€518 - 9B 2% SphK2 nfa MASLD /I BRUFJE i A K4, JF 2 51100 16 1 R flid 72
#7517 SphK2 7EI 7 MASLD Jlg AR ki s 2E4EH], A 808 MASLD 5% 7t iz ih
JIE T R SR BEEAR AR o
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’%%?kTARIQ T, DESAI A P. Nonalcoholic Fatty Liver Disease: Making the Diagnosis [J]. Clin Liver Dis
(Hoboken), 2020, 16(2): 53-7.
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PRI 5 o TR NAE D9 B A SR e 25 WA 3t 38 28003 b DXCH O S BB B 4R, R
10 #8993 45 EE KB R IR T 2 ) e GRS i T — M T AT R R B K, (E AR HERE
Mk BB AL SEA AL B A 9 B B 18] A Py BRI 3k T 75 PR T Wi 22 DR Bk . B X B
HERR AR, BATIA PR R 0 SRR P EN TS, SedE T A PR G P B R K LA
NN GEE A S5 W0 IS 1) RS 1 245 0 38 B A% e 0T ek 7 T4 1"]1_7 R “HTRHE” “1ES
7 “BRAE 7 0T AEDUK LSS N RELI IR R GE, A2k /D 75 BT A [R] s 3 2 R
I“E’Jm**/ﬁf”ﬂl T AR . (1) AT TR R R AR bl Nk 2tk &, HE

BE W5 PRIZ I ML A5 5 RS HERE R AL BT AL, S 7 29 Bt R AR (1] (2) Gl T
J‘éﬂﬁf”ﬂljfi*ﬁfﬂﬂ’ﬂkiﬁu RIS T A K I 2 R GE, SEA T 25 WAL T A F A 4
F I [2]; (3) ff’]i_T/J”Miﬂ“HW“?PHWL%&}\?%%*E&%%, PR 25 BT L BB AL I
FEHERETS, PR 1 2948 1% AP BTE BRTE P (3]
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R T TR B At R P AR BN T R BURYR,  H AT IR i | TIRAT B 35 By 9T £
SR HPUAE RN, HEEEPUERER)Z A, PrA 2 ¢ E S HEg,
BT B K — Mo e T TEAT R AL &4 FRATHT I BT ST R B0, ZNBETROZ DL [ 185
1 P B G R 256 Ry 2, B ERSMNEME ST R EGEF A ZE R, i, 3RAT]
G RFEVEAT T /N BEDR 8 A1 e JE JR BT AR PRt e 1T B B B RN B b R A PR ) 2 A
P, RERM: ERIATED T, 8-FH/NEER, (OBBR) HUEETE M S5/ NEENAR L3 =1 76
5, WBITTRERE 6.2 5, HAZGAM M, & —FEEMPikal TIRF R 259 . FEaed
iR 7n, OBBR FZZRZMwa | JIRAT B A A AH G HE A katA, katA & HA [ TRRA 15 & A8 T
THIEE . mREMIEEER (FIdA) 255 AR E H, X i TR B A7 20
FHE[2-3]. 4 T AL B R OBBR A FIdA fi /758 1 SCBR3R3E (30 4177 Compand1 Al
Compound3. Hf—2GHh, AT T RIEFEAK dA WA TEEFF B B A%, IESE OBBR &
IR ) FIAA PR da T TEAT B A A7k T, BRAR A TR B8 1 = e B A A0 g | T 0T 1 3 3K
(1) GES-1 4 g 54k 45347 -

Tablel: Therapeutic index of BBR and OBBR Table 2: The docking score of receptor FIdA and the ligand
MICaw(ug/mL) 1C50(pg/mL) TI(ICso/ MIC) Ligand LibDockScore  CDockScore
BBR 19.00 39.89 2.10 OBBR 141.3 53.54
OBBR 922 6.50 25.99 Compoundl B 110.14 34.46
Compound 3 97.54 28.72
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WifE Wl 7A (PDE7A) JEWEIR —Fe Mg SR — i, 8 i AL A 8 % iR EF cAMP
KL, Z5NE. iCZ MRS T 2. PDETA ThAg &S 5 R ki i 98 K 15 1tk BH 2€ P
9o (R R A 5 3, VNIRRT A AR IR R G I B B RE . SR, HEiih AR
PDE7A #7225 W3kt bii . AW 5K ET PDETA #I#15], R EE =it PDETA
AT A 22 2 (B G R R AE, T AT MR ML AR 2 2 5 (SHAP) AT & W0 i Ak
B, BhJ) PDETA I K o 90 R AT R Ml TR S RN 2R S L T~ 45 M9 X PDETA #1135
VA B3 TOER . B S T BEHL AR AT Morgan 7 T8 8041 & ML 28 27 51 58 B A E PEAR Y,
M SPECS % ¥ i 2 1) 22 Ji R G916 Fi 2L AV 75 = PDE7A & M 14 &
Yy o R — 2K B A B SRR S 41, SR TR E R B B35 T A PDETA
FH A S ¥ BRL-50481 (I2EW1E 1 (J41: 1C50=30 nM, BRL-50481: ICs5=260 nM), £
BN TERET AL PDETA 65 (5 IE 10 &40 « AN N3 E B 8 PDETA $HI55 I & S AH
IR B IT P4 T AR
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PDL1 aptamer for controlled proliferation and activation of T cells.
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Figure 1 Fabrication of liposomes with different surface charges for testing the intrinsic adjuvant effects
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Figure 1. Developing new methods for Site-Specific Modification to construct a peptide compound

library
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The “death cap”, Amanita phalloides, is the world’s most poisonous mushroom, responsible
for 90% of mushroom-related fatalities. The primary active component in the death cap
mushroom is the cyclic peptide a-amanitin, which is known as a selective inhibitor of RNA
polymerase II and III. In this study, we performed a genome-wide CRISPR loss-of-function
screen to identify how a-amanitin kills human cells. We identified the N-glycan biosynthesis
pathway was required for a-amanitin toxicity. Of notice, STT3B, a key enzyme for N-glycan
biosynthesis, is identified as a top-ranking hit. By combining with an in silico screening for
STT3B inhibitors using an FDA-approved molecule library, we successfully identified the
on-market drug indocyanine green (ICG) as a STT3B inhibitor that could block the toxic effect
of a-amanitin in cells and liver organoids. Furthermore, we showed that ICG could reduce both
liver and kidney toxicity of a-amanitin in mice, resulting in an overall increase in animal
survival. Together, by combining a genome-wide CRISPR screen for a-amanitin toxicity with an
in silico drug screen and functional validation in vivo, our study highlights ICG as a STT3B
inhibitor against the mushroom toxin.

CRISPR Screen, a-Amanitin, STT3B, Antidote, Indocyanine green
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Figure 1, L-Polysaccharides Restricts Viral Infection via hnRNPA2B1-STING signaling. a, Oral
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Fig 1. Construction and validation of early warning model of capecitabine-induced thrombocytopenia
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Parthenolide (PTL), obtained by purification from the Tanacetum parthenium, is a
sesquiterpene lactone compound that has been shown to possess a variety of pharmacological
activities. Its methylene y-lactone ring and epoxy group are its biological active sites, which can
bind specifically to a variety of functional proteins, induce cellular oxidative stress, and
interfere with various biological reaction processes in organisms!!'l. It can exert a series of
biological effects such as anti-inflammatory, antibacterial and anti-tumor(?l. PTL and its
derivatives only have specific killing effect on cancer cells, and have great potential in
overcoming drug resistance and improving drug sensitivity. As a low-toxicity and
high-efficiency natural medicine ingredient, PTL provides an opportunity for new drug research
and development.This study explored the effect and mechanism of PTL on colorectal cancer
cells. Here, MTT assay was used to detect the anti-proliferative ability of PTL in human
colorectal cancer HCT15 and HCT15/FU cells. Plate clone formation assay, Trans-well invasion,
migration assay and wound healing assay were utilized to detect the effects of PTL on the
proliferation, migration, and invasion of HCT15 and HCT15/FU cells. Protein expression was
investigated using Western Blot assay. We demonstrate here that PTL inhibits proliferation,
migration and invasion of HCT15 and HCT15/FU in a concentration-dependent manner, and the
IC50 values were 6.79 £ 0.68 uM and 5.60 = 0.97 uM  after 48 h, respectively. Additionally,
PTL can regulate the expression of proteins such as c-Mys, N-Cadherin, and E-Cadherin. Our
experimental data support that PTL can inhibit the proliferation, migration and invasion of both
sensitive and resistant strains of human colorectal cancer HCT15 cells. PTL is expected to be a
prodrug for the treatment of colorectal cancer.

Keywords: Parthenolide; Colorectal cancer; Cell proliferation; Migration; Invasion
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Abstract

Programmed death-ligand 1 (PD-L1) and its receptor programmed death 1 (PD-1) act as
immune suppressors to shield tumor cells from the killing of T cells, which are essential immune
checkpoints in cancer immunotherapy. Targeting the PD-1/PD-L1 axis has applicated for
first-line or combination therapy in various cancer types and gained a powerful clinical effect.
However, a relatively low clinical response rate of PD-1/PD-L1 blockade has become
increasingly prominent in a large proportion of patients. Here, we found a natural product,
lycorine, which could significantly enhance the anti-tumor effect of PD-L1 blockade,
simultaneously exerted a long-term immune memory response. We observed that lycorine
improved the tumor microenvironment (TME) through increasing the infiltration of CD8" T
cells and reducing the accumulation of myeloid-derived suppressor cells (MDSCs), especially
monocytic MDSCs. Furthermore, lycorine controlled the expression of intratumoral chemokine
(C-C motif) ligand 2 (CCL2) through potential STAT3 regulation in tumor cells. These results
firstly revealed the immunomodulatory capability of lycorine and further investigated the
potential mechanism of its therapeutic effect. Our study provides a novel potential combination
strategy and application for cancer immunotherapy.

Keywords: PD-L1 blockade; lycorine; combination therapy; tumor microenvironment;
myeloid-derived suppressor cells
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Sulfation is a crucial and prevalent conjugation reaction involved in cellular
processes and mammalian physiology. 3’-phosphoadenosine 5’-phosphosulfate
(PAPS) synthase 2 (PAPSS2) is the primary enzyme to generate the universal
sulfonate donor PAPS. The involvement of PAPSS2-mediated sulfation in
adenomatous polyposis coli (APC) mutation-promoted colonic carcinogenesis has
not been reported. Here, we showed that the expression of PAPSS2 was decreased in
human colon tumors along with cancer stages, and the lower expression of PAPSS2
was correlated with poor prognosis in advanced colon cancer. Gut
epithelial-specific ~ heterozygous  Apc  deficient and  Papss2-knockout
(Apcheuttetpapss 2484ty mice were created, and the phenotypes were compared to the
spontaneous intestinal tumorigenesis of Apc*eHet mice. ApcreitHetPapss 222t mice
were more sensitive to gut tumorigenesis, which was

mechanistically accounted for by the activation of Apc b Ap Sva e papss2 tou
Wnt/B-catenin signaling pathway due to the suppression ¥ 3 e B
of chondroitin sulfation and inhibition of the farnesoid ‘ 1

X receptor (FXR)-transducin-like enhancer of split 3
(TLE3) gene regulatory axis. Chondroitin sulfate
supplementation in ApceitHetPgpss 228 mice alleviated (7~ J \ ‘
intestinal tumorigenesis. In summary, we have \ s ¢ i
uncovered the protective role of PAPSS2-mediated % .
chondroitin ~sulfation and bile acids-FXR-TLE3 -
activation in the prevention of gut carcinogenesis via H

the antagonization of Wnt/B-catenin signaling.

= oo "] s
> o S G
H FE0.H PBOH -
sulfate i

Bile acid «#~ — BA-sulfate “Fon Bile acid

y
Chondrotin 55— C-sulfate 5& Chondrotin f
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— BA-sulfate “Hon

—p C-sulfate s
30,

Chondroitin sulfate may be explored as a therapeutic — = ke
agent for Papss2 deficiency-associated colonic <\<> b 8 —#U
carcinogenesis. el

Figure 1 Intestinal PAPSS2 or sulfation represents a potential therapeutic target for colon cancer and

chondroitin sulfate may be explored for its use in the prevention and treatment of PAPSS2 deficiency-associated

colon cancer.
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Figure 1. Unnatural amino acid synthesis based on radical pathway.
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7S R MEAIESET. (immunogenic cell death, ICD) & H B AEIR T I —F R A Bl &
PISRRS . BREFE—ME MW ICD 5357, S8, fERN 1R ICD S5, LHERAR
PR T, TS RE 51 & 5K I S g% S5 o 2238 Kl I iR Ca2 Ra S A S R
EINA SNTTREEES i S vi B (O NN VE NS TR S IE =y - NIl S EER (S )
H— Bl F 3% ICD MM Y KHESNF] (CS-PEG-NPs) , LA ICD Fpifi s . ¥R
AER L 25 ] DL s i /KA LA F Al AR 5 2 28 i3 S gk iR, BAA s e k.
CS-PEG-NP HA 45 ¥ e A e S A I A 2L R AR RE Jy . Ah, TR RME R R
WP EER, EENR X CT26 M anmsmsiiE A .. EAF SRR, ZERBIA Ca?
A, EEBIZATINBIE, BEEE 7EREERMN ICD &R . CS-PEG-NP fE/) LAY
ML RNAEA B DR, FFAE F ER T A RIER AN 5K H) ICD SN 7 A Tt
JRARHE TR SR AE BRI B, AT — P SRR T 4 s T kAR, mAGIR T
RGP . B2, AW I IE T HRAL T — R R 1) H IS IR 9K
7, LA S 58 K ICD R0 AP % .

Inducing immunogenic cell death (ICD) is a promising strategy for cancer therapy.
Shikonin (SHK), a naphthoquinone compound from Lithospermum erythrorhizon, is an effective
ICD inducer in tumor treatment. Nevertheless, as a type I ICD inducer, SHK mainly targets
cytoplasmic proteins rather than endoplasmic reticulum (ER), thereby failing to strong
immunogenicity. Curcumin (CUR) can directly induce ER stress by disrupting Ca?>" homeostasis,
which might enhance SHK-induced ICD efficacy. Herein, a self-delivery chemoimmunotherapy
nano-booster (CS-PEG NPs) was constructed by the self-assembly of SHK (ICD inducer) and
CUR (ICD enhancer) to promote ICD for tumor chemoimmunotherapy. SHK and CUR could
self-assembled into uniform nanoparticles through hydrophobic interaction and n-m stacking,
with high encapsulation efficiency. CS-PEG NPs possessed improved CT26 tumor cell cellular
uptake and tumor accumulation ability. Moreover, enhanced cytotoxicity against tumor cells and
apoptosis promotion were achieved due to the synergistic effect of CUR and SHK. Notably, the
ICD efficacy of SHK was significantly enhanced by ER stress induced by CUR. A superior
antitumor efficacy was observed in CT26-bearing BALB/c mouse model, without side effects in
major organs. Subsequently, the neoantigens produced by the robust ICD effect in vivo
promoted dendritic cell maturation, which further recruited and activated cytotoxic T
lymphocytes. Ultimately, systemic antitumor immunity was elicited by CS-PEG NPs. In
conclusion, this study offers a promising self-delivery nano-booster to induce strong ICD effect
and antitumor immunity for cancer chemoimmunotherapy.
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T R TE A2 R GO Y B AR ORYR, (EBR = g B R AR 9 RS T RERT TT I
THo B EE R m IR 0 S 1) S RN B EIE 259 = R
BRI 2) K8 7l A F R T 13K, S R Taia 48, RERET
SR > T RO XECLSNE; 3) KBRS T IRIE S M S H AR, 845/ 1 I F2 R sk
ZIEFNE . BATLF AT 8 T IRE S S R A ROR KR, M E AR R RS04
TRAER BB M =R EE BN, K DLCLH s A I HE B A B ), R DL
FIA TR, KRB TEIE e, ML RG24 VI AR BB AR RE AR 1),
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= MFLIRIE (Triple-negative breast cancer, TNBC) & It A LR Je o % M RE B v 1)
—K, BBRENS, TUEHRZE, WMAFEERK. Hil, BTZH X TNBCH H 2547,
BT TNBCI EZEF B2 AT, (RN IR g = AR R E e, IF HORH 25— Bt ) 7= 4k
PEE 251 . BEAT R, B MR BH T 4 R I H2AZ A T [, (R {EDNABE K&
HA R TA S 2IDNAS AL, FEADNABEW NG|, ST MR AT T S8,
H AT IC 3% A B S DNABS Z S n 259 . BT, ARSEEG % DL H WR-p62-DNAB K&
5 NEEARHEAT TN TE IR 5 ARG XA S I B AT /N g T R R
PEGR I, FRATRIHT & B 104N T4 & P compound 7hiig 8 CHK 1 A1 CHK 2 5% iR 14 7K
SEIIN, BUEDNA G, B E MR FAp62. A% AR R I p62 M HIE3 12 L HEHFRNFS />
FMAE AH2AZ =1k, H2AZ Z AT FEEDNAE S AH G B A A RE A 18 23 BIDN A AL
HATIEE, Bl A TS, FSTNBCAKALR RN SN EAMmIET:, RALER
VA RIS A1 40 1) = B 4 L B 4 EMDA-MB-23 1 FIMDA -MB-46 814 4 .

JCHER: TNBC; Compound 7h; HWE; p62; DNABE



ERCCG6L facilitates the onset of mammary neoplasia and
promotes the high malignance of breast cancer by accelerating
the cell cycle
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BE LIRS Lot IR (0 32 R R AN 2E —RAE TR N . R O 2wt
YEﬁH?*HF‘E’J?L%f“ﬁEi (ER*, HER2*), {H -k = B 55 1) = BH M L e B2 8 1k L A
i, H TR TCA BRI SR 1A 25 e A TT SReE . RII, AEY)FE E R BLET B 2 W . ERCCBL

— i 5 4 JE A VA e B . AR, ERCC6L 76 FU AR T IME R R LRI A S . B
ESER WKL ERCCOL EFL M M RIE UHA=FAMEARE), HHERESHETM
Ja AN REYIA . B E KL T ERCCOL 2k b /) BB AL FFIE B ERCCBL 42 FL IR K B
FURRIE A R R R b 7 04 o A AT B SI2 6 AIE B 3ok 3R 0K ERCCeL ] fig 3 7L B 40 U 3G 4 . i
AR 2%; AHT R ERCCOL R IAHM G ZL e A M s 5 . IE AR 28 . W FL it — 2B AE ML
iiF B ERCC6L iEid p53/p21/ CDK1/Cyclin B 1 PLK/CDC25C/CDK1/Cyclin B {55 5 & i il 3 41
FfaJE 1 52 ERCCBL I KIFAA 2 B A47-7EAH ELAE F W5 [ 3k 7L B (Rl ek e . 2548 FRATT
AT ERCCOL 25 AR mir /N B AEAR N UE B T ERCCeL (2 HE FLIR IR R A= R AERT
It R 15 ERCCeL i 41 i J& N T A2 ik FLAR S 4 i R R e HERE s ERCCBL FI KIFAA 2 [H) A7
EEBENAAHEER, P REIE LIRS B 3k g . ERCCeL W] A8 N TR T FURRE 1) — NBTE
2L R

) Chromasome == Micratubule ® KIF4A ® ERCCL = DNA bridges

ERCCSL WT ERCC6L knockout

»
\% cne2se o+
—
> 4 i,
4 Cell cycle arrest %l“e

™ S

Mammogenesis Breast tumorigenesis

Figure 1 ERCC6L knockout inhibited mammogenesis and the tumorigenesis and development of breast
cancer.
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FIFER, TRiEH IR R & . FRIME I A Ny —Fh R 79 2y, BAAFRIM-FRE, 3 M8 28 1) 1F
FH o I R 15058 2 BH 7 L35 A AL B % o505 R JR 2% 19 BRORERE IR, (H AR AL M AN TS B . AR SO 26
e T —Fh A SFRhRAR (1) R I8 APPAIPSEN 144 22 [K [ SXFAD /)N SRS AY, ik AZ REAS U 2= (i . A
T 48 A0 F7 M35 i ALK« =R B4 2T AR SXFAD /DN R MR, Gai o 7 Em i & A B YR
AR, BETD-PLAME (D-gal) HIFH KR M EZADER, @t /KE SR 37 52500 =
FI2H . A5 20 RN 5% I Ao AL =0 79 4 26 4K R 58 T B 62 B I IR BN AE H b 5 PR A58 B 1 A
B TE), 378 S RS A I K SR A 28 0 RN S it W &5 4, e A 2 2% &5 & Western blot 7 VA6l B
HAigEAMFRIAEN . 77075 ARSI 1S INSXFAD /D BRAL B I IR, FRIRA B /NS W
FIPTAR s 380K B 28 BT & AL B I I BORVTE H A G B A2 B TR B ], o508 0 5 i 48 o 045 RN 5%
fil i f7, $2 = O-GleNACHE I /Ko 7% LI Ak AL BE % OGS S ADSE R, HAE F LS AT e 5 3
SR PRARA B YRR KPS o508 i P pEAR T 25 8L A ¢
KR RIS A BR2ZEUE; TS BB ; 0-GleNAchEHfb

Figure 1. Flowchart of this study. Yangxue Qingnao Wan reduces Alzheimer's Disease-like pathology and

cognitive decline via multiple mechanisms

SE

[1] Cummings J., Zhou Y., et al. Alzheimer's disease drug development pipeline: 2023[J]. Alzheimers Dement (N Y), 2023. 9(2): e12385.
[2] Klyucherev T 0, Olszewski P, Shalimova A A, et al. Advances in the development of new biomarkers for Alzheimer's disease [J].
Translational neurodegeneration, 2022, 11(1): 25

[3] Monteiro AR, Barbosa D J, Remidio F, et al. Alzheimer's disease: Insights and new prospects in disease pathophysiology, biomarkers
and disease-modifying drugs [J]. Biochemical pharmacology, 2023, 211: 115522.

[4] Domingues R, Pereira C, Cruz M T, et al. Therapies for Alzheimer's disease: a metabolic perspective [J]. Mol Genet Metab, 2021,
132(3) : 162-72.

[5] Michailidis M, Moraitou D, Tata D A, et al. Alzheimer's Disease as Type 3 Diabetes: Common Pathophysiological Mechanisms between
Alzheimer's Disease and Type 2 Diabetes [J]. International journal of molecular sciences, 2022, 23(5).

[6] Pinho TS, Correia S C, Perry G, et al. Diminished 0-GlcNAcylation in Alzheimer's disease is strongly correlated with mitochondrial
anomalies [J]. Biochim Biophys Acta Mol Basis Dis, 2019, 1865(8): 2048-59.

[7] Kisler K, Nelson AR, Montagne A, et al. Cerebral blood flow regulation and neurovascular dysfunction in Alzheimer disease [J].

Nature reviews Neuroscience, 2017, 18(7): 419-34.



LIRS PR ARA TR R GG B AR 2 Hh iR
wman !, wEH, BRET
VR IR RL R 2 2 5 e, AR AR M T R 2 XA R B 15, 350122
“Email: 234825116(@qq.com (Y.Y. Xu) and chenandhu@]163.com (W. Chen)
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FE W ) SR SR A LA K X6} it 20 23 vp oA o B2 AR A i AT SR A7 M DTS AR B LBk ke . 3 4h, TEARS
W HUAR ) A E YE RN 2 A AT EE R, X HHAT bRID R BRI R B AT B = . fEAR TAE
o BRATA T O B 115 T 0 /)N BR A B AR 2R O B VRIE BH T T B VR S 2 3 R B # P (Reslizumab)
Fili 358 55 A4 45 245 AT BE R VR 9T BB S (CAnFigure 15778). BEJE, BATRAEAK —8Ed 4T
BP9 K B 7% (Res-AuNCs), LA 7t Reslizumab7E 1F F FTEERG /N 5T 20 23 0 (1) 73 AR
ZE 5t o JITH 2% (R Res-AuNCs A7) O B A B 1R 11 40 A 25 -5 45 & 66 ) 9F HAH EC T FITCHIPESSE A AL
PG YL BL LA T SR PTG 1 AR R B OK ) AT e Wi 2 B SE L F . AR FL T £ T Res-AuNCs
TESEFRBALFAE b A I AR (B 2R R4F, [R) I 3 By B 4% 128 Y6 /CT XU RS BA% fE 77 i He e FH T
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Figure 1 Construction of mice asthma model and evaluation of the efficacy of nebulized
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Figure 2 Reslizumab capped gold nanoclusters (Res-AuNCs) for lung tissue distribution
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RAS-RAF-MEK-ERK 15 5B 1) 7 WUE 5 7 2R Rk Ak ke T dl oy
B H ¥ 1/2 (extracellular regulated protein kinase 1/2, ERK1/2)/F A iX — 25 5k s W 1) < B 40,
JSCER 53 AT B A L RS 5 RAZ AR 2. Ik, ERK1/2 #I\ 427697 BRAF 8L
RAS W0 JAZ i e 1 B 40 5. AR DA 24 ERK /2 #0050k Al RS 3, (A A
A BRBIIGRE M FEERAA R RBEARRAE, 2GRS T B, HAl
W — 3K ERK1/2 MR T IR RIG T Rk, G DB REE ML . 22t
S5 KB AT ERK /2 I FRIVE (i 25 F T MR IGR T« A WF 78 45 & il 12 1 400 97 6 AN
ERK2 #iil 3if PE A 5 i th i Sk b &4 18, FRE S50 T I AR AL 3RAS T & (e -3-FE 55
A W I S ) 9 A% ERK /2 #4751 36¢ (ERK1/2 ICso=0.11 nM/ 0.08 nM). 7E Il KR 72
H1, 36¢ £ BRAF Fl RAS 4 Kl A48 (¥ = 14 7L I (TNBC) A1 45 LW i (CRC) B2 35 {8 7
HBE K PR . LEI TS R, 36c v B ] ERK1/2, 1 & 2 BT 4y
p90RSK Fl c-Myc MBIEAL . IEAL, 36c 53 JAHMIB T AA T2 HK, MBI
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Figure 1 Discovery of novel (thiophen-3-yl) aminopyrimidine derivative 36¢ as a potent ERK1/2 inhibitor
and its anti-tumor effects.
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Abstract

Altered Branched Chain Amino Acids (BCAAs), including leucine, isoleucine
and valine, are common in patients with advanced cancer. BCAA metabolic
reprogramming resulted in distinct functional characteristics of mTOR in T
lymphocytes. We then investigated the effect of BCAA supplementation on the
regulation of T-cell proliferation, differentiation and function. BCAA
supplementation improved cancer cell killing efficacy, while inhibitors of BCAA
decreased cancer cell lysis activity. We thus designed CAR-T cells coupled with an
immunoregulatory kinase BCKDK as a technological solution to reprogramme
BCAA metabolic dysfunction in the tumor microenvironment. BCKDK-modified
CAR-T cells reprogrammed BCAA metabolism and altered T-cell proliferation,
differentiation and cancer cell killing ability. BCKDK-OE CAR-T cells enhance the



efficacy of cancer cell lysis. However, BCKDK-KO CAR-T cells showed a distinct
phenotype and reduced cancer cell lysis potential. The in vivo experiment showed
that BCKDK-OE CAR-T cells significantly improved the survival of mice bearing
NALMG6-GL cancer cells, while BCKDK-KO CAR-T cells treatment resulted in
shorter survival. BCAAs are essential amino acids that influence the phenotype and
function of T cells. BCKDK-modified CAR-T cells reprogrammed BCAA
metabolism and altered the proliferation, differentiation and cancer cell killing
effects. Treatment with BCKDK-OE CAR-T cells significantly improved the
survival of mice bearing NALM6-GL cancer cells. The superior cancer cell lysis
ability of BCKDK-OE CAR-T cells was associated with central memory cell
differentiation and the percentage of resident CAR-T cells in the peripheral

circulation.

Keywords: Chimeric antigen receptor; Immunotherapy; Branched
chain amino acids; Cancer metabolism; Tumor microenvironment;

BCKDK.
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Figure 1. Photocontrolled Spatiotemporai Delivery of PDL1 Aptamers and CpG ODNs for Enhanced
Tumor MembraneTargeted Photodynamic Immunotherapy
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Triple-negative breast cancer (TNBC) is recognized as one of the main causes of
cancer-related death.[') Although drugs are available for TNBC treatment, clinical outcomes are
still suboptimal and drug resistance can develop. Epoxymicheliolide (EMCL) is acknowledged
for its substantial anti-osteoporotic, anti-inflammatory, and anti-tumor properties.[>*
Nevertheless, it remains uncertain whether EMCL could be used as a novel drug for TNBC
treatment. MTT and colony formation assays were conducted to evaluate the antiproliferative
impact of EMCL on MDA-MB-231 cells. Scratch and transwell assays were carried out to
determine the impact of EMCL on the migration and invasion of MDA-MB-231 cells,
respectively. Western blotting assay was utilized to detect the protein expression levels. It was
demonstrated that EMCL effectively suppressed the proliferation of MDA-MB-231 cells with
IC50 values of 9.18 £ 1.72 uM. In addition, EMCL inhibited colony formation of
MDA-MB-231 cells in a dose-dependent manner. Treatment with EMCL also dose-dependently
suppressed the migration and invasive capabilities of MDA-MB-231 cells. Furthermore, western
blotting results revealed the downregulation of ITGAS, ILK, N-cadherin, Snail, p-mTOR, and
p-Akt protein expression following EMCL treatment. In conclusion, EMCL inhibits
proliferation, migration, and invasion of MDA-MB-231 cells, providing new insights for the
research and development of TNBC drugs.

Keywords:  Triple-negative  breast  cancer(TNBC);  Epoxymicheliolide(EMCL);
Proliferation; Migration; Invasion
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Alzheimer's disease is currently the most common neurodegenerative disease, and the most
important pathological feature is the neurofibrillary tangles formed by the deposition of amyloid
beta protein and abnormal phosphorylation of Tau protein. In this study, a compound was
extracted and isolated from marine organisms to investigate its mechanism of action on AD. In
this study, it was found that the compound can significantly improve the spatial memory
disorder and enhance the memory ability of AD mice, while inhibiting the related pathological
features of AD mice. At the cellular level, the compound can reduce the production of Ap in AD
model cells, inhibit cell damage and improve cell viability. Therefore, the study is the first to
find the therapeutic effect of such compounds extracted from marine organisms to improve AD,
and also reveals the great potential of marine drugs for mental illness research.

Key words: Marine drugs, Alzheimer's disease, Cognitive impairment
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Figure 1 The first synthesis of axially chiral azomethine imines and neuroprotective activity
evaluation
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Idiopathic pulmonary fibrosis (IPF) is a chronic and fatal lung disease with unknown
fibrosis mechanism and limited drug treatment options. BRD4, as a key member of the BET
protein family, has been shown to be associated with IPF disease progression.' In this study,
structure-based drug design and screening yielded the candidate compound 26b, which
exhibited a potent inhibitory activity against BRD4-BD1 (ICso = 42 nM), with 99-fold
selectivity over BRD4-BD2. In addition, compound 26b inhibited the expression of IPF-related
proteins and regulated the level of epithelial-mesenchymal transition markers in mouse lung
tissues. In vivo studies in mice have shown that 26b improved the immune microenvironment of
mouse lung tissues, attenuated the symptoms of pulmonary fibrosis and extracellular matrix
collagen deposition, and improved the survival rate. 2> In general, 26b has potential IPF
therapeutic effects as a selective BRD4-BD1 inhibitor, suggesting that BET-BD1 is an effective
drug target for IPF-targeted therapy.

Co-crystal structure of
26b and BRD4-BD1
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Figure 1 Co-crystal structure of 26b with BRD4-BD1 and characterization of its potency in vitro and in

Vivo
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Fig.1 Panax notoginsenoside play protective roles in the liver of T2DM mice by inhibiting
apoptosis via activating AMPK/Nrf2/HO-1 signaling pathway, alleviating oxidative stress and
endoplasmic reticulum stress.
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Figure 1. Workflow of designing lead compound 3a and optimized 15 based on chemical space similarity
search, virtual screening, visual inspection, in vitro and in vivo testing. Modification strategy of lead compound
3a focused on parts A, B, and C guided by the X-ray co-crystal structure of 3a in complex with tubulin (PDB
code:7XR1).
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Figure: Mechanistic study of HDAC6 regulation of rheumatoid arthritis combined with
pulmonary fibrosis via Hsp90/Hsc70/CMA
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Abstract: Due to the complexity of the etiology, the pathogenesis of non-alcoholic fatty
liver disease (NAFLD) remains undefined. Currently, the emerging epitranscriptome has shown
strong prospects in pathogenesis and therapeutic research of human disease. Recent studies have
shown that N4-acetylcytosine (ac4C), a type of RNA modification belong to epitranscriptome, is
implicated in many diseases progression. However, the relationship between ac4C modification
and NAFLD is still unclear. Herein, we performed acRIP-ac4c-seq and RNA-seq analysis in free
fatty acids-induced NAFLD model cells. We found 2128 differentially acetylated ac4C sites, of
which 1031 hyperacetylated and 1097 hypoacetylated peaks were detected in NAFLD model
cells. Function enrichments analysis showed that ac4C differentially modified genes were
significantly involved in NAFLD-related process, such as nuclear transport and MAPK
signaling pathway. We also identified 341 differentially expressed genes (DEGs), including 61
IncRNAs and 280 mRNAs, between control and NAFLD model cells. Bioinformatics analysis
showed that DEGs were significantly enriched in long-chain fatty acid biosynthetic process.
Moreover, a total of 118 genes were found both significantly changed in ac4C modification and
expression levels in NAFLD model cells. Among them, JUN, CAV1, FASN, and HNRNPA1
were identified to be the core proteins through protein interaction network analysis by cytoscape
software. Taken together, our findings demonstrate that ac4C modification tend to be positively
correlated with NAFLD pathogenesis, as well as to be the potential therapeutic target for
NAFLD.

Key words: NAFLD; epitranscriptome; ac4C
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Epstein-Barr virus (EBV) infects more than 95% of adults worldwide and is
closely associated with various malignances. Considering the complex life cycle of
EBYV, developing vaccines targeting key entry glycoproteins to elicit robust and
durable adaptive immune responses may provide better protection. EBV gHgL-, gB-
and gp42-specific antibodies in healthy EBV carriers contributed to sera neutralizing
abilities in vitro, indicating that they are potential antigen candidates. To enhance the
immunogenicity of these antigens, we formulated three nanovaccines by
co-delivering molecular adjuvants (CpG and MPLA) and antigens (gHgL, gB or
gp42). These nanovaccines induced robust humoral and cellular responses through
efficient activation of dendritic cells and germinal center response. Importantly,
these nanovaccines generated high levels of neutralizing antibodies recognizing
vulnerable sites of all three antigens. IgG induced by a cocktail vaccine containing
three nanovaccines conferred 100% protection from lethal EBV challenge in
humanized mice, whereas IgG elicited by individual NP-gHgL, NP-gB and NP-gp42
did not. Importantly, cocktail nanovaccine immunization induced durable protection.
Overall, the cocktail nanovaccine shows ideal immunogenicity and is a promising

candidate for further clinical trials.
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Abstract

Objective: To prepare polylactic acid microneedles (PLAMNs) with sustained antibacterial
effect to avoid skin infection caused by traditional MNs-based biosensors.

Methods: Silver nanoparticles (AgNPs) were synthesized via in-situ reduction with
polydopamine (PDA), then applied onto polylactic acid microneedles (PLAMNSs) made by the
hot-melt method. Pressure tests and puncture experiments confirmed PLAMNS' properties. The
resulting PLAMNs@PDA-AgNPs were assessed for in vitro antibacterial efficacy using agar
diffusion and bacterial liquid co-culture methods. Wound healing and simulated long-term
application were conducted to evaluate in vivo antibacterial effectiveness.

Results: Strength and puncture tests confirmed a 100% success rate for puncturing isolated
rat skin and tin foil. SEM analysis showed intact PLAMNs@PDA-AgNPs with new surface
substances. EDS analysis revealed silver elements on their surface, accounting for 14.44%.
TEWL testing demonstrated rapid healing of micro-pores, indicating safety. Both in vitro and in
vivo tests confirmed the antibacterial efficacy of PLAMNs@PDA-AgNPs.

Conclusions: PLAMNs@PDA-AgNPs offer a promising solution for MN-related skin
infections, advancing MN technology.

Keywords: Polylactic acid Microneedles; Silver nanoparticles; Antibacterial,
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Figure 1. The schematic diagram of PLAMNs@PDA-AgNPs.
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Abstract

Background: Natural products have a long history in drug discovery. Lycorine (LYC) is an alkaloid
derived from Amaryllidaceae plants and has many pharmacological activities. Lycorine and its hydrochloride
form, lycorine hydrochloride (HLYC), have shown outstanding anticancer effects in both in vitro and in vivo
experiments.

Purpose: The review aims to summarize the research advancements regarding the anticancer potential
for the clinical utilization of LYC and HLYC. It intends to elucidate the limitations of current research and
optimization strategies and provide future research directions to guide clinical applications.

Methods: Different databases, e.g., Web of Science, PubMed, and Chinese National Knowledge
Infrastructure, were applied to search relevant articles using keywords such as lycorine, cancer,
pharmacokinetics, and toxicity. The retrieved literature has been categorized and summarized to overview the
research advancements of the anticancer potential of LYC and HLYC in anticancer activities and mechanisms,
direct binding targets, pharmacokinetics, toxicity, and discuss their potential for clinical application and
limitations of existing studies.

Results: LYC and HLYC demonstrated potent anticancer activities against various types of cancer in
vitro and in vivo with low toxicity through diverse mechanisms including cell cycle arrest, triggering cellular
senescence, initiating programmed cell death, regulating anti-angiogenesis, suppressing metastasis, and
modulating immune system. Furthermore, this review discusses the druggability, limitation, and optimization
methods, and target identification of lycorine, offering insights for future studies.

Conclusion: LYC and HLYC with anticancer effects and safety indicate promising potential for clinical
applications. Optimization methods such as structural modification and formulation adjustments for LYC and
HLYC will drive their druggability and accelerate clinical usage.

Keywords: lycorine, lycorine hydrochloride, anticancer, mechanism, target.
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Figure 1. Enzymatic deglycosylation of gypenosides help inhibiting the activation of hepatic stellate cells
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Figure 1. Design, synthesis and biological evaluation of dual inhibitors of EGFR3RT790M/ACK 1 to overcome
Osimertinib resistance in non-small-cell lung cancers.
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Figure 1. (A) Schematic illustration of GFB-LIP combined with PBA-CHC-LIP to enhance the immune response. (B)
CD206 mRNA expression in 4T1 tumor tissues through qRT-PCR. (C) The tumor weight of all the five groups at the end of
experiment. Data are represented as mean £ S.D. (n = 3, *p < 0.05, **p < 0.01, ***p <0.001, ****p <0.0001).
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Figure 1 Shaoma Zhijing Granules and its main components in the treatment of Tourette syndrome
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Background: Solamargine (SM) is a steroidal alkaloid with multiple pharmacological activities, including
anticancer activity. However, the anticancer effect of SM on glioblastoma (GBM) has been rarely studied. This
study examined the anti-GBM effects of SM in vivo and in vitro, and further explored the related mechanisms.

Methods: GBM cell lines U251MG and U887MG were treated with SM. Cell viability was examined by
CCK-8 assay, and cell proliferation was assessed by cell colony formation counts. Apoptosis was measured by
flow cytometry. SM action targets were predicted by network pharmacology methods. All protein expression
levels were determined by Western blotting. LC3B dual fluorescent adenovirus and Lyso tracker red were used to
evaluate autophagosome changes and intracellular lysosomal function. The colocalization of LC3B-II protein and
LAMPI1 protein was determined by immunofluorescence assay. The anti-tumor activity of SM in vivo was verified
through nude mouse transplanted tumor model.

Results: SM significantly inhibited the proliferation of GBM cell lines U251MG and U87MG in a dose- and
time-dependent manner. SM induces apoptosis in GBM cells. We found that SM promotes GBM cell apoptosis by
inhibiting the phosphorylation levels of key proteins in the PI3K/AKT signaling pathway. In addition, SM can also
increase the number of intracellular autophagosomes and increase the expression level of autophagy marker
proteins. Further studies have found that SM inhibits autophagy by blocking the fusion process of autophagosomes
and lysosomes. 3-MA pretreatment can weaken the ability of SM to inhibit the proliferation of GBM cell lines
U251MG and US7MG. And 3-MA pretreatment can reduce the impact of SM on PI3K/AKT signaling pathway and
apoptosis. SM showed good anti-tumor activity in tumor models.

Conclusion: Our data show that SM has good anti-GBM activity both in vivo and in vitro. The potential
mechanism is related to SM blocking autophagic degradation, promoting autophagosome accumulation, inhibiting
the PI3K/AKT signaling pathway and inducing apoptosis.

Keywords: Solamargine, glioblastoma, apoptosis, autophagy.
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HIV-1 capsid (CA) is an essential structural protein that plays critical structural and regulatory functions
within the HIV-1 lifecycle, making it an appealing target for anti-HIV therapies with druggable potential.
Notably, CA belongs to the polyprotein, and the solvent-exposed protein surface requires close contact to
induce binding site. HIV-1 CA inhibitors have the characteristics of induction-fit effect of protein-protein
interaction modulators. Molecular glues are a class of small molecules that induce the formation of
protein-protein interaction to block the normal function of target protein, which represent a feasible strategy
to develop efficient HIV-1 CA inhibitors. Given insufficient antiviral efficacy of the lead compound PF74,
the indole ring was replaced with sulfonyl piperazinone and modified with different substituents to form
more interactions with the conserved amino acids (R173, L172, Y169) at the CTD interface, connecting
adjacent subunit interfaces with the form of molecular glue, thereby interfering with the normal assembly
process of the capsid and ultimately affecting the replication of the virus. After anti-HIV activity screening,
the most potent compound XT-17 (ECso = 0.22 + 0.09 uM) exhibited anti-HIV-1 activity 4.6-fold better than
PF74 (ECso = 1.01 + 0.12 uM). Interestingly, XT-17 also showed anti-HIV-2 activity (ECso = 0.02 = 0.00 uM)
with almost 167 times increased potency over PF74 (ECso = 3.34 £+ 0.45 uM). Mechanism of action studies
demonstrated that XT-17 interacted with recombinant CA, and displayed antiviral effects in the early stage of
HIV-1 replication. Molecular dynamics simulation showed that the newly introduced group of XT-17 extends
to the CTD interface, with potential to form hydrogen bonds with key residues R173 and L172. Therefore,
XT-17 can be further modified as a lead compound to discover HIV capsid inhibitors with potent efficacy and
acceptable druggability.

Molecular glue .

To improve anti-HIV activity

\ NTD : H H
PF74 (purple) in the binding site (PDB code:5HGL) i : The mechanistic investigations of representative compound XT-17

Figure 1. Design idea of new compounds and mechanistic investigations of representative compound XT-17.
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Background: Hexokinase I (HK1) is highly expressed in a variety of malignancies, regulates glycolytic pathway in cancer cells, and thus
considered to be one of the promising molecular targets for cancer therapy. Nonetheless, the development of a specific inhibitor against HK1
remains elusive.

Purpose: This study aims to elucidate the mechanism by which oridonin inhibits the proliferation and immune evasion of bladder cancer
cells, specifically through the suppression of HK1.

Methods: To examine the mechanisms by which oridonin directly binds to cysteines of HK1 and inhibits bladder cancer growth, this
study utilized a variety of methods. These included the Human Proteome Microarray, Streptavidin-agarose affinity assay, Biolayer
Interferometry (BLI) ainding analysis, Mass Spectrometry, Cellular Thermal Shift Assay, Extracellular Acidification Rate measurement, and
Xenotransplant mouse models.

Results: As indicated by our current findings, oridonin forms a covalent bond with Cys-813, located adjacently to glucose-binding
domain of HK1. This suppresses the enzymatic activity of HK1, leading to an effective reduction of glycolysis, which triggers cell death via
apoptosis in cells derived from human bladder cancer. Significantly, oridonin also inhibits lactate-induced PD-L1 expression in bladder cancer.
Furthermore, pairing oridonin with a PD-L1 inhibitor amplifies the cytotoxicity of CD8+ T cells against bladder cancer.

Conclusion: This research strongly suggests that oridonin serves as a covalent inhibitor of HK1. Moreover, it indicates that functional
cysteine residue of HK1 could operate as viable targets for selective inhibition. Consequently, oridonin exhibits substantial potential for the

evolution of anti-cancer agents targeting the potential therapeutic target HK1 via metabolism immunomodulation.
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Figure 1 A)-D) TEM image of different samples, E) TEM-associated EDX spectra of different samples, F) UV—vis
spectra of AuUNRs@hMSR, G) Release profiles of DOX from DOX/AuNRs@hMSR-TDNA under different concentrations of
NF «B p50, H) Controlled release profiles of DOX/AuNRs@hMSR-TDNA under NIR laser irradiation (808 nm, 2.0 W cm™2)
for different on/off cycles. I) and J) Photothermal performance of DOX/AuNRs@hMSR-TDNA with different NIR laser power
densities, K) IR imaging of DOX/AuNRs@hMSR-TDNA.
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Lung cancer is the leading cause of tumor-related deaths worldwide, posing a significant threat to human life

and health security. Histologically, lung cancer can be classified into small cell lung cancer (SCLC) (14%) and
non-small cell lung cancer (NSCLC) (86%). In the treatment of lung cancer, only a small proportion of patients in
the early stages can undergo surgical resection or a combination of surgery and drug therapy. For those with
advanced-stage lung cancer, treatment options are limited to chemotherapy, immunotherapy, and other potentially
more harmful methods. In recent years, researchers have recognized the unique benefits of natural substances in
cancer treatment. Combining natural medications with conventional chemotherapy not only enhances its
effectiveness but also minimizes the associated side effects!!l. Apigenin, a flavonoid compound belong to the class
of flavones, is widely present in various plants, with celery having the highest content and thus giving it its name.
Due to its widespread occurrence and inhibitory effects on tumor cells at low concentrations, many researchers
have studied it as an anticancer drug. Previous studies have found that apigenin can inhibit the expression of
HIF-1a in lung adenocarcinoma H1299 cells and lung squamous cell carcinoma H1703 cells, thereby suppressing
tumor angiogenesis and growth, leading to the inhibition of tumor cell proliferation. Although there is extensive
research on the effects and mechanisms of apigenin against NSCLC, there is still a gap in the study of apigenin's
inhibitory effects on NSCLC through integrin-associated pathways?l. In this study, A549 cells were used as the
research subject to investigate the changes in integrin protein levels upon treatment with apigenin. MTT assay and
EdU assay were performed to confirm the inhibitory effect of apigenin on the proliferation of A549 cells at lower
concentrations, which was found to be enhanced with increasing drug concentration. Transwell assay and scratch
assay were conducted to assess the inhibitory effect of apigenin on the migration and invasion abilities of A549
cells, both of which are indicators of malignancy in tumor cells. Subsequently, preliminary investigations into the
mechanism of apigenin's anticancer effects on non-small cell lung cancer were conducted through Western blot
analysis®®*. Through experimental assays and data analysis, it can be concluded that apigenin exhibits significant
inhibitory effects on the proliferation, migration, and invasion of A549 cells.Based on a series of cellular
experiments, it’s evident that apigenin exerts certain influences on the proliferation, migration, and invasion of
NSCLC. The inhibitory effects of apigenin on A549 cells are reflected at the protein level by the downregulation
of ILK, p-Akt, p-mTOR, ITGAS, and other proteins.
Key words: NSCLC; Apigenin; Integrin-associated pathways
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