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In the BCAT meeting on 22 January, Prof. Xiaoling XU reported her research about “BRCA1  
Deficiency Impairs Immune Surveillance”. Prof. XU introduced that germline mutations of breast cancer  
associated gene 1 (BRCA1) have been found in about 30% of familial breast cancer cases and the majority 
of combined familial breast and ovary cancers. To study functions of BRCA1, Prof. XU and her team have  
previously generated a mutant mouse strain, which carries MMTV-Cre mediated deletion of Brca1  
(Brca1Co/Co;MMTV-Cre). Their data indicated that about 25% of the mutant mice develop mammary tumors 
after a long latency. In their continuous efforts to identify oncogenic signaling that may involve in BRCA1 
associated tumorigenesis, they conducted large scale screen with SWATH (Sequential Window Acquisition 
of all Theoretical Mass Spectra) on the samples isolated from the BRCA1 mutant mice, including mamma-
ry glands at pre-malignant stages, tumors and their adjacent tissues. Comparative analysis revealed that 
BRCA1 deficiency triggers over expression of many proteins, most significantly proteins that play important 
function in regulating immunosuppression and tumor microenvironment. They found that BRCA1 deficiency 
results in the accumulation of myeloid derived suppression cell (MDSC) in mammary tissue, which creates 
immune repressive niche with markedly reduced cytotoxic T cells and its function, thus benefiting the tumor 
growth. They also found that blocking the key factors responsible for enriched tumor microenvironment could 
efficiently inhibit mammary tumor growth, providing a potential therapeutic option for this deadly disease.  
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Dr. Joyce CHIU, Research Fellow and Principal  
Investigator of Centenary Institute, NHMRC Clinical Trial Centre,  
University of Sydney, presented “Mechano-redox Control of  
Integrin De-adhesion” on 20 January.

Dr. CHIU presented that Integrins were adhesion molecules 
that mediate contact between cells and their extracellular  
matrix. Through their binding to specific ligands, integrins signal  
environmental cues to the cytoskeleton that determines cell fate 
such as growth, death, differentiation and migration. Much is known 

about integrin-mediated cell adhesion, but ligand dis-engages from integrin remains elusive. Dr. 
CHIU reported that Integrin αIIbβ3 which is expressed on platelet surface plays a central role in clot 
formation by crosslinking platelets. Dr. CHIU has shown that ligand affinity of αIIbβ3 is controlled 
by the interplay of force and disulphide bond chemistry. This mechano-redox coupling induced  
long-range allosteric effects that altered ligand affinity of integrin leading to platelet de-adhesion.

Mr. Zhe HU supervised by Prof. Wei GE completed his PhD oral defense on 21 January. His thesis 
title was “Impacts of somatic growth on reproduction in zebrafish: a genetic approach”.

Mr. HU claimed that trade-off between growth and reproduction was crucial in vertebrates,  
especially during pubertal development. However, their relationship was still in controversy  
as enormous signaling pathways were involved. He used CRISPR/Cas9 approach to  
comprehensively evaluate the importance of somatotropic axis in regulating reproduction in  
zebrafish. It demonstrated that both critical body size and 
weight are prerequisites for puberty initiation which was more  
prominent in female’s folliculogenesis than in male’s  
spermatogenesis upon gh1 deficiency. Mr. HU reported that 
IGF1 signaling was involving in neither GH-dependent nor  
independent regulation of reproduction, and leptin signaling was 
totally dispensable for puberty onset and sexual maturation under 
both conditions of normal and excessive nutrient. He concluded 
that his study expanded the understanding of somatic regulation 
of reproduction in vertebrates in a comparative way.
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