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Elucidation of the role of «aB-crystallin in malignant breast cancer

Sh R4 CHEVEMEFLS AT BT D aB-crystal lin D& EIfiERA )
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Breast cancer is a complex and heterogeneous disease that causes 15%-20% of all deaths from cancer
in women worldwide. Based on the expression of the human epidermal growth factor receptor 2 (HER2) and
hormone receptor (HR), breast cancer can be divided into four subtypes. Among four subtypes, HER2-
positive subtypes and triple negative breast cancer (TNBC) are known as aggressive subtypes of breast
cancer. Although anti-HER2 (i.e., Trastuzumab) and chemotherapeutical applications have been used in
clinical setting for HER2-positive and TNBC, partial of those HER2-positive and TNBC patients barely
response to current and following therapy and experience rapid recurrence. The part of patients 1is
recognized as malignant patients. Major reason of their recurrence is the aggressive tumorigenic and
metastatic progress, however, the mechanism of therapy—induced aggressiveness of cancer cell has not
been thoroughly understood. Hence, for the promotion of survival rate of breast cancer patients, it is
an urgent necessity to investigate the molecular mechanism behind the therapy—induced aggressiveness of
cancer cells.

Alpha—crystallin B chain (aB-crystallin) is a small heat-shock protein that plays crucial roles in
multiple cellular processes. Recently, «aB-crystallin is known to be associated with brain metastasis
from clinical analyses of TNBC breast cancer patients. While its function in induction of aggressiveness
of breast cancer cells is rarely known, the reports suggested the potential of «aB-crystallin in
aggressive feature of cancer cells. Therefore, this dissertation attempted to understand the role of
aB-crystallin in therapy—-induced aggressiveness of cancer cells

In chapter one, by using proteomics, «aB-crystallin was found to be upregulated in trastuzumab-—
resistant HER2-positive breast cancer cells (SKBR3-TR) in contrast to its parental sensitive cells
(SKBR3). Besides, tube formation assay of endothelial cells, which is the one of the most widely used
In vitro assay to model the reorganization stage of angiogenesis, showed that supernatant of SKBR3-TR
significantly promoted the tube formation comparing to that of SKBR3. Moreover, it has been revealed
that silencing aB-crystallin significantly repressed SKBR3-TR-induced tube formation. Mechanistically,
mechanistic target of rapamycin (mTOR) in endothelial cells was activated by «aB-crystallin. Besides
inhibition of mTOR reversed the promotion of tube formation which caused by SKBR3-TR. The aB-crystallin-
activated mTOR in endothelial cells could also be suppressed by mTOR inhibitor. Collectively, this
chapter revealed the upregulation of «B-crystallin in SKBR3-TR cells and clarified that supernatant
from SKBR3-TR cells induced endothelial tube formation through the activation of mTOR in endothelial
cells. These findings suggest that targeting the mTOR pathway through «B-crystallin might enhance
trastuzumab efficiency. This knowledge could utilize to develop an inhibition method of «B-crystallin
for the purpose of suppressing cell aggressiveness in trastuzumab resistance

In chapter two, the role of «aB-crystallin was observed in chemotherapy—induced motility of TNBC
cells to verify our presumption that «B-crystallin might relate to the poor outcome of BL2 subtype of
TNBC. First, aB-crystallin expression was analyzed in several cell line of TNBC subtypes. As a result
the expression level of aB-crystallin in BL2 subtype was greater than that in other subtypes. Therefore
the effect of chemotherapy on cell motility was evaluated by utilizing high—aB-crystallin expressed
HCC1806 cells (BL2 subtype) and, as a comparison, low—aB-crystallin expressed MDA-MB-436 cells and MDA-




MB-231 cells (MSL subtype) to assess the malignant role of aB-crystallin in the differences of response
to chemotherapy of TNBC. In the investigation of cell response to chemotherapy, the induction of cell
motility by chemotherapy agents (i.e., fluorouracil and cisplatin) was evaluated in MDA-MB-231 cells
and HCC1806 cells by using wound healing assay and transwell migration assay. The results showed that
chemotherapy agent induced cell motility in high—aB-crystallin cells (HCC1806, MDA-MB-231 with forced
expression of aB-crystallin) whereas suppressed that of low—aB-crystallin (MDA-MB-231, HCC1806 after
silencing aB-crystallin). Collectively, it is illuminated that chemotherapy induced cell motility by
aB-crystallin which might explain the poor outcome of BL2 subtype. These results enhance our
understanding of chemotherapy—induced various drug response of TNBC subtypes. Moreover, these findings
indicate that inhibitor of «B-crystallin would be developed to suppress cell motility and applied to
improve survival rate of TNBC patients by combination with chemotherapy.

In this dissertation, the novel molecular function of «aB-crystallin in malignant breast cancer is
summarized in cellular level. Either in long—term treatment (i.e., trastuzumab resistance) or short-—
term treatment (i.e., 24-h treatment of 5-FU), «aB-crystallin is involved in the aggressiveness of HER2-
positve and TNBC cells that induced by drug therapy. Those results could enhance our knowledge on cancer
cell evolution under drug selection and could be an important discovery in the field of medicine and
pharmaceutical sciences, and contribute to further investigation of targeting «aB-crystallin to improve

the clinical outcome of breast cancer in the future
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AL TIZ, AR AOHTH FTHOE, HER2BGHERL S A &L INBCZ S RIT, FLAS A DBV PP 1R 1 T
(1) HER2 (= =) BRI IRT D F T AV A= 7106 DA MER N VBB KIETREL 20
ST ORI, (2) TNBC (b U AT T ¢ THIAA) (BT DALFFIERE LB Re & OEMT e 84 %
FHENTKIE . PAUT QAL SUTHIS LW EEH R 21572,

1. HER2BMEFIAIC RIS D b T A X~ THEAEMMEICB W T, aB-crystal lin2NFERR ZRET D Z & 2 /A
L7z,

2. aB-crystallin23SKBR3-TRAfE O MIfalEd 2 LT 2 E2H LN E L

3. 5-FULCDDPOALERIZ X %, TNBCHEfE O flfRE R DO TLHEIZ R LT, aB-crystallin2MEHERIZE < Z & 2 A
L7z,

FREOX T, I SIMBITRRIIC, ALAAOHFTEH THOE, HER2FGHEFLA A L INBCE X5 & LT iatik
BAROEEZHS LOTH D, 4. 51T, HER2BGMETLOY A L INBCOEMALISIEIZF51F D, aB-crystallindD#&HE|
RAZFEICHA LN LT 52 LT, b I RAY X2 TN AR LOINBCIZ IS T 2 B L ORI B35 b
DEMEEIND,
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