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STAT3
STAT3 美迪西可以为客户提供STAT3药物发现、药学研究（原料

药工艺开发+制剂）、临床前研究服务（包括药效、药代、安评）以及IND申报等一站式服务。
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2. STAT3 and Its Pathways 

2.1. Structure of STAT3 

The STAT family consists of seven members, namely STAT1, STAT2, STAT3, STAT4, 
STAT5A, STAT5B, and STAT6 [6].  STAT3 has two splicing isoforms with different func-
tions, STAT3α and STAT3β. The domain of STAT3α is intact, but STAT3β lacks the 55 C-
terminal amino acid residues, which has the function of negatively regulating transcrip-
tion. STAT3β has better specific DNA binding activity than STAT3α [7,8]. STAT3 acts 
mainly to promote tumor growth and immunosuppression [9]. The gene encoding STAT3 
is located on human chromosome 17 and the protein consists of 770 amino acids, of which 
tyrosine at position 705 and serine at position 727 can be phosphorylated for functional 
activation [10]. Similar to other STAT families, STAT3 protein contains six structural do-
mains, namely N-terminal domain (NTD), coiled-coil domain (CCD), DNA-binding do-
main (DBD), linking domain (LD), SH2 doma in, and transcriptional activation domain 
(TAD), which have different functions [11]. The NTD promotes the formation of STAT 
dimers, enabling their subsequent binding with transcription factors [11]. The coiled-coil 
domain of STAT3 is essential for its SH2 domain-mediated receptor binding and subse-
quent activation induced by epidermal growth factor and interleukin-6 [12]. DBD can rec-
ognize and bind DNA sequences in regulatory regions of target genes [11]. LD connects 
DBD to the SH2 domain [13]. SH2 is the most highly conserved STAT domain and plays 
a key role in signaling by binding to specific phosphorylated tyrosine motifs [14]. The 
linear structure and three-dimensional structure of STAT3 are shown in Figure 1. 

 
Figure 1. The three-dimensional structure and linear structure of STAT3. (A ) The protein primary 
structure of STAT3; (B) the protein secondary structure of STAT3; (C ) the linear structure of STAT3, 
including six structural domains, N-terminal domain (NTD), coiled-coil domain (CCD), DNA-bind-
ing domain (DBD), linking domain (LD), SH2 domain  and transcriptional activation domain (TAD). 
STAT3 structure was retrieved from PDB database (PDB ID: 6QHD), then visualized with PyMol 
software. 

STAT3 in its inactive state is located in the cytoplasm and when STAT3 is phosphor-
ylated, its SH-2 mediates STAT3 to produce a dimer and STAT3 translocates into the nu-
cleus to transmit extracellular signals into the nucleus [9]. In the nucleus, STAT3 interacts 
with the corresponding target gene, leading to transcription and expression of the target 
gene, playing a key role in a variety of biological events [15]. 
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IL-6/JAK/STAT3 [2]
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STAT3抑制剂研究进展

STAT3-HDAC双靶点抑制剂
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美迪西案例



Mean Plasma Concentration-Time Curve
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HDAC-BRD4-LIFR-JAK-STAT3 [3]

Compound 14 STAT3 KD=33 nM
HDAC  IC50 23.15 nM Compound 14 MDA-MB-231 IC50=0.78 μM  

HCT116 IC50=1.07 μM Compound 14
Compound 14 Compound 14 15 mg/kg 54%

53% 30 mg/kg 64% 62% Compound 14
Compound 14

美迪西 Compound 14 SD (PK) 
Compound 14 PK Compound 14 2 mg/kg Vss 1.65 L/kg

 (Cl) 63.89 mL/min/kg T1/2 0.47h Compound 14 20 mg/kg F
5.81% T1/2 0.88h

Pharmacokinetics of Compound 14 in SD rats[3]
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