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Exploring the effect of the corticosteroid Dexamethasone in zebrafish embryo model
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Study of the interplay of the counteracting H3K4 methylation modulators Setland Jhd2 by making and
analyzing strains combined with the gene deletion and expression-repression in Candida albicans
FAUmAR G ERRHA

#e:

Background

Being is a natural diploid without a complete sexual cycle, the opportunistic human fungal pathogen
Candida albicans can cause systemic candidiasis with high mortality. We identified C. albicans Jhd2 as an
associated protein with C. albicans Cdc4 whose gene negatively regulates filamentation. C. albicans
JHD2, encoding a protein that is homologous to the Saccharomyces cerevisiae histone H3 lysine-4
(H3K4) demethylase, appeared to suppress aggregation and biofilm formation in C. albicans. In contrast,
a H3K4 methyltransferase encoded by C. albicans SET1 was found to contribute invasive candidiasis.
However, the interplay of JHD2 and SET1 that modulates H3K4 methylation-transcription leads to
altered C. albicans virulence traits remains unknown. | aimed to clarify the functional interaction of C.
albicans SET1 and JHD2 and the phenotypic consequence.
Methods

| exploited our lab-created Tet-off and deletion system and focused on constructing the strain
SET1-/- JHD2 Tet-Off/- where SET1 is deleted and the expression of JHD2 is doxycycline
(Dox)-repressible. With Dox, the strain mimics the loss of both SET1 and JHD2 genes; without Dox, the
strain displays loss of SET1 but overexpression of JHD2. Strain JHD2-/- SET1 Tet-Off/- was also created.
The control of gene expression is in a contrasting manner.
The JHD2 deleted strain JHD2 -/- was previously made. To make SET1 deleted strain SET1 -/-, |
generated the PCR cassettes for deletion with the long primers that combine complementary sequence to
the regions specific to plasmid pSFS2AS (or pHBL1S) and to the SET1 CDS flanking sites. | sequentially
electroporation-introduced the two cassettes into the wild-type C. albicans strain to select for
nourseothricin (Nou®) or hygromycin B positive (HygB™) where two alleles of SET1 are replaced with
pSFS2AS- and pHB1S-derived cassettes, respectively, followed by maltose induction to pop out the
cassettes. | assayed the desired structural alteration of SET1 locus in the SET1 -/- by colony PCR with the
locus-specific and the cassettes-specific primers. To make SET1-/- JHD2 Tet-Off/- strain, | generated one
PCR cassette for deletion with the long primers that combine complementary sequence to the regions
specific to plasmid pSFS2AS and to the JHD2 CDS flanking sites and the other PCR cassette for Tet-off
with the long primers combining complementary sequence to the regions specific to plasmid pWTF1 and
to the JHD2 CDS upstream or downstream of the start codon. Subsequent cassettes introduction, selection
for Nou™ or HygB+, and structural verification were done similar to construction of SET1 deletion. | also
made a JHD2-/- SET1 Tet-Off/- strain in a manner similar to that of SET1-/- JHD2 Tet-Off/-.
Results

First, the PCR-amplified cassettes for C. albicans transformation were verified by gel
electrophoresis. Second, Nou™ and HygB" transformants were selected on plates with specific antibiotics
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of nourseothrecin and hygromycin B after the cassettes with either SAT1 or HygB resistant gene being
transformed into C. albicans. Third, the locus-specific PCRs in combination with gel electrophoresis
confirmed that the strains SET1-/-, SET1-/- JHD2 Tet-Off -/-, and JHD2-/- SET1 Tet-Off -/- constructed
were as expected.
Conclusions

I successfully constructed SET1-/- strain. The SET1-/- JHD2 Tet-Off/- and JHD2-/- SET1 Tet-Off/-
strains were verified structurally.

Key words: C. albicans. JHD2, SET1, histone H3K4 methylation, Tet-Off system
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Deciphering the protective effect and molecular mechanisms of newly processed black garlic on gastric
ulcer model mice

g4 imer dpERR2

F&:

*ERE A ‘ﬁ*ﬁ 400 & * fe & 1 145 (Peptic ulcer, PU) » @ 2 5-10 %:ht - 27 ¢ fe
PU - PU ¥ & 5 3 i (Gastric ulcer, GU){e— = 4p % ik » GU engf s 4145 Flz h & A= 2
B o P afehkich GU B 3 & ¢ 553+ RIr A - A fofile e > 4 51428 g2 2K
B FTAP BT A p oW S G S RER T a2 E iR R 2 F onef GU e E o
Flt 0 2 e GU F 5B Al 2N EERTGU a0 B Y e B GU B rrid S
oH a2 GU g_irz;fg CNCE SR U ﬁgapz%lmGU Wd o P HEL G T REEY o
ol B IEd A ES BT RS Y ek GUF R e AT A B FF 41 8 52 5 (Black
garlic, BG)& 7% #2 2 77 (EG) 3 i 12 /7 (acid ethanol AE):% %5 i 0t 4 - BG &~ fi4c1 &
pro A RATHE A U ERE R RILA AL o BCGE G HEET R4 Uit friRiFiTr o BG
tir 3 & J&(Menard reaction)i 42 ¢ &' 5E 5-7% 7 g fE(5-Hydroxymethylfurfural, 5-HMF)# %
A4 o a 3rEREFEG)E Y % FmiEd 41§ F 2 F %2 & F fefis(Epigallocatechin gallate, EGCG)
fe®livdean, 3 'K 50% 5-HMF 2 2 &3 3 4ed b 4 »cdk > d AP aip @k 2 ST 0BG &
EG #5% P &1*% 1 GU #nit 4 » * BG & EG (50,100 f= 200 mg/kg) FfAJEZAT ¥ " X1 AE #% %
SFEEd kM s U e GU dpdice B ¢ EG "8 i GU dp ficehic 4 B3t BG s EGHAE e
AECP BEF-Y A& Rt BGHAE 2 f 5 EG fR TR iE % M3 - i (MDA) foikip 4 s it s
(SOD) ~ CAT /&% GSH k&> AE # Hhf VR4 o AN dit— 4 A 47 EG FE AL §_3 ' K
AEZH g U F BAE M GU a4 2 551K GU env it & 5 84 o
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Investigate the inhibition on ovary cancer cells by novel small molecule drugs and their pathways
38R HEXECHAH

#F &

CERBASES AREL - AW HGR T AR T FF o PRIRR AR SR
PFREEIRR o % N B0NATLETN LR - MR EFFPRF B R 0 2 THEBR L
-~ BRERFLEmERT SR ES TR Ry B FL P E AT R 2 B IEY Rl
BieFpip g €& o AL AR Y DRT) AT F AR E A FATA FF R X ML IR e
(receptor tyrosine kinase » RTK) &k & = e A enp R F 47 iet B4 £ F 7 105 sadrd| P K g enig
B0 qoaATIEE B b S hm e cniT T 0 A3 % OVCARS3 12 2 HeyC2 & 48 %P & Jip fm 78 (F
Fep oIt AR ERDEZ A R ELGAMTT assay » L% IOSE(: # P & + A& n#z)~HeyC2 -
OVCAR3 ‘m*® 35 £ 2 #$rd] 35 I L F B ER 2 B2 {8 4 % colony formation assay - g%
fore 3 4 AR EE P e eniEin o & tiwound healing 2 transwell 4 47 > BLER 2 Je e m ve dhfe (7 KR o
Zzow R B AP L e 75 B 9 MBNL3 £ £ > & knockdown MBNL3 5 B fm?e 4 5 A& 3
Flo Flpt AR REAT] A F EH AT € R EMBNL3 chd i > T4 4 - B opimre § LE L gL
HREEATF LPragl o Ny €047 P R doimie - ~ el 4 ~ 2 RTK AP B EL/Z 3 3
BFARELTE G R VLR R AT ER DT BT AR - BRE R A D
Pl T B0 LR e BRI R{TH K o Fipa ] AT FH T LG sk d] P K e e 4
ooy AETE A FEH O BN RETLRICREF T RAERE S o

Abstract :

Ovarian cancer is one of the top ten cancers in women, with few early symptoms and a high
mortality rate. In addition to surgery, the current treatment methods still require chemotherapy.
Approximately 80% of newly diagnosed ovarian cancers respond significantly to first-line chemotherapy;
however, most patients relapse after a period of time, and the effects of second-line treatments are often
quite short-lived, thus the development of new maintenance therapies and target drugs with lower side
effects are quite important. The novel small-molecule drugs used in this study are mainly synthesized
against angiogenesis factors and receptor tyrosine kinase (RTK). My goal is to explore whether these
drugs can effectively inhibit the progression of ovarian cancer, and analyze the pathways through which
these drugs work. | used OVCAR3 and HeyC2 ovarian cancer cells for experiments. First, | will use
different concentrations of drugs and different time points to do MTT assay to observe whether the
survival of I0SE (normal ovarian epithelial cells), HeyC2, and OVCARS cells is inhibited, find out the
appropriate drug concentration and treatment time, and then do colony formation assay to see if cell
proliferation is inhibited by drugs. Wound healing and transwell analysis will be performed to observe the
crawling ability of the drug-inhibited cells. It was known from previous experiments that ovarian cancer
cells contained high levels of MBNL3 expression, and cell proliferation was inhibited after knockdown of
MBNL3. So I will see if new small molecule drugs affect the expression of MBNL3 and examine whether
some of the commonly activated signaling pathways in cancer cells are inhibited. I will also analyze
whether there are changes in protein expression for different cellular processes such as apoptosis, cell
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proliferation, and RTK-related pathways. In addition, in order to further confirm the action pathway of the
small molecule drugs, I will use inhibitors of the pathway protein molecules to observe cell growth and
crawling ability. If these small-molecule drugs can effectively inhibit the growth of ovarian cancer cells,
and their molecular mechanisms can be determined, they will provide alternative options and directions
for ovarian cancer treatment.
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Investigate whether novel small molecule drugs inhibit activity of the breast cancer cells and the
underlying molecular mechanism

Fa4 i RFF fhExEpF o RAe

#F &

FRAERET L PRE P winhhEr i Ree L3 73 0p i< (ER)- v # 2
Z8 (PR) 2 A g4 A 4 £ 73 X8 (HER2)A 3 %77 F o Z A M KR FIL 8 5 2 4 HER2
FHHE grca FILRFAFIA Rl B 2 L A RGPE R S v o AR TR Y T A 3 B
O & F AL B ATA FIF 2 X AR YRpL Fope (receptor tyrosine kinase » RTK) & & = s> Vi ig #
Fa5 M e @ % 0 MCF7 2 MDA-MB-231 - MCF7 % ER+ PR+ HER2-> @ MDA-MB-231 % = £
14 54 % 0 %8 (ER- PR- HER2-) -

BRI A RERDEL Z R B MTT assay » % MCFI0A(Z # Uﬁl\zmt’é) » MCF7 ~
MDA-MB-231 ‘m#e 33 7%= £ F4drd] - 35 0 £ 25 kR 2 RJLPF {8 4§ L colony formation assay -
BB e 3 4 BB B P ek 1 wound healing % transwell 4 47 0 B fe e dm Fe chfe (7
Hew o

B 2 H R SR i ke MBNL3 £ i £ £.% 0> & & knockdown MBNL3 4 L%
Pliamre A BRG] 20 BLERAT ) A F FH L TE € R EMBNLS 2 - B gLl Rk T i
@ gl mre -2 * PCR % western blot § 5 > 4 74 » #4+ & MBNL3 &7 5 #drd] > &
AT PR e ks s oo 3 E 2 RTKAPMRIC S hdke FLARELTEF 1 o

% = o {345 i western blot F % 0 & Ml A F £ AT € B85 B pathway & B 85 %
fnre o AN H AT Ep 2 H s Fen A F rinhibitor fad B LR e 4 BRI fe (T i 4 F
T AB PP IF LR ERI L] AT EY €5 EN S B pathway i& 7 & D3] 54 o o
Prde o FFHIEE Z T G oonE | Z BT R e o
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Exploring the molecular mechanisms by which knock down of MBNLS3 inhibits proliferation of ovarian
cancer cells
At E fERREas
#E:

MBNL3 ( Muscleblind-like protein 3) {— fé AFEELTESDRNA £ 59 0 AF FBRE
PENFEFESEDE S o B &r:,bﬂ;?)gﬂ VAER s 2 i R c AN P T IR P OB I K R m e
th? 7 MBNL3 % L& 300 F P & w7 > i’»j 531 MBNL3 ¢ " M F K Jpimie cnd £ E R ° 33

it HeyC2 m®¢ ¥ 5 MBNL3 *% i< 1 ‘e cri f iy 4 > 112 i B e, o Fpt A 8 8- B
2% 5 33 1 MBNL3 %A HeyC2 !m?z ¥ i = 7R 4 $riffp e s o 24 ¢ * sh-MBNL3 &Iﬁia—}i\; N
K HeyC2 woe '3 i MBNL3 £ 3L & » ¥ 17 sh-Luc 5 ¥Rl o & * g > %,i,zﬁ»» e k=

A pEARM 0 hEREE o PSR > 3314 MBNL3 & HeyC2 MwPz ¢ i = fmPe k= + 2 >
AR IR RGO A g o F ST 4n 0 MTOR A& fEiwmie AR Y LIS » VAR A S s
L %#&#m AR 0 Ik SRR Y AN c mTOR il e SE™ *0 7 W - B
PR AR RN & LR A R R P o AR B #k PHF mTOR pathway & MBNL3 53
L e HeyC2 ‘mie £ iF 2. & ¢ o
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Functional analysis of extracellular vesicles in radioresistant breast cancer cells
4 kEe  dpERRIRIR

Abstract:

Extracellular vesicles(EVs) are nanoparticles released by most cell types. These nanoparticles have a
lipid bilayer structure and cargos proteins, DNA, RNA and lipids. Recently found that EVs play an
important role in many biological processes such as cancer progression. It also has been reported that
cancer cells release more EVs than normal cells. In addition, some studies indicate that the cargo contents
of EVs are variable and related to the original cells. Triple-negative breast cancer (TNBC) cells account
for 15-20 % of breast cancer, which does not express estrogen receptor, progesterone receptor, and Her2,
and the poor prognosis is observed in TNBC. Due to this property, there is few targeted theray for TNBC
and radiotherapy is one of the main treatments for this type of breaats cancers but radioresistance is
common. Wnt/B-catenin signaling has been linked to cancer radioresistance but if exosomal B-catenin
participates in radioresistance is still unclear. Our lab previously have established a radioresistance TNBC
cell line (called 231-RR) from the parental MDA-MB-231 cells (called 231-P). In this study, we isolated
EVs from the TNBC cell culture medium by differential centrifugation followed by ultrafiltration with
centrifugal filters based on a molecular weight of 100KDa. We found that p-catenin expression of
231-RR-EVs was higher than 231-P-EVs. After treatment with 231-RR-EVSs, the radioresistance,
[-catenin protein level, and cancer stemness of 231-P cells were increased. Furthermore, the induction
activity of cancer stemness genes by 231-RR-EVs was disrupted after the treatment of B-catenin inhibitor.
In conclusion, EVs secreted from radioresistant TNBCs could carry B-catenin to induce radioresistance
and to increase cancer stem cell activity of radiosensitive neighbor cancer cells.
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Expression, purification, crystallization, and crystal structure of a single-stranded DNA-binding protein
from Salmonella enterica serovar Typhimurium LT2
FA o2 RERESEAEE
F&:

K %7 P </ (Salmonella enterica serovar Typhimurium) E_4 £ 5 % W i & K > & (734
ARG R BT A o 2L R J\Fﬂjﬁam@%] BTH 4 » & H ARG e 83 AR ‘%fpg$$
L= e gt b P lm E e B A G G B B A B e Tt T RBHETREL Y D
oA gt R A DA PoATIRE  Rt P OE BRE i # 2 w fr o H % DNA
7 & 39  (SSB) #t>* DNA 4 W{riw®e 3% 2 B £ & > F* SSB ¥ av £B & thirup ik ohit &
e R R B oo At Y o AR .fsm‘p?]' SSB Mt > HjiEiT R & 2.8A (PDBID
TF25) o st S 4 P 0t SSB H 2 &8 N 425 P H/EHS 4707 & % (OB fold) -
mad C ;}UQEJE’); il Ul p) A SR *ﬁ&mOBfold Pooid - 6 BIrafihgfpes 21
FoB ool o HHAE A EMwE SSB 2 0 SSB e MY F B2 HHfEE e
7273 BH 24 E MOE 424 47> A4 i3 17 & § fr 558 » T myricetin ~ quercetin ~ kaempferol
2 galangin $F¢¢ 75 F* < 7 SSB e & [Fr 030 c AR FHERBN Y A R £ 5 AR S GInb2
Leu84 ~ Tyr98 £ Asnl03 - iz i %‘”7‘5 SRRy B B S Y P X ) SSB mﬁfr B A R A
* AR — ) Gk i B SR o

Abstract:

Salmonella enterica serovar Typhimurium is a leading cause of human gastroenteritis and is used as
a mouse model of human typhoid fever. The incidence of non-typhoid salmonellosis is increasing
worldwide, causing millions of infections and many deaths in the human population each year. In
addition, cases of antibiotic-resistant infections from this bacterium are alarmingly increasing. Therefore,
developing clinically useful small-molecule antibiotics and identifying new target(s) in this
microorganism are urgently needed to fight the growing threat of drug-resistant bacteria. The
single-stranded DNA-binding protein (SSB) is essential for DNA replication and cell survival and, thus, is
an attractive target for potential antipathogen chemotherapy. In this study, we determined the crystal
structure of an SSB from S. enterica serovar Typhimurium LT2 (SeSSB). The crystal structure was solved
at a resolution of 2.8 A (PDB ID 7F25), indicating that the SeSSB monomer possesses an
oligonucleotide/oligosaccharide-binding (OB) fold domain at its N-terminus and a flexible tail at its
C-terminus. The core of the OB-fold in the SeSSB is made of a six-stranded B-barrel capped by an
a-helix. Unlike other bacterial SSBs forming tetramers, the crystal structure of the SeSSB contained two
monomers per asymmetric unit. Through MOE analysis, the binding/inhibition mode of the flavonols,
namely myricetin, quercetin, kaempferol, and galangin to SeSSB, was suggested. In these docking
models, GIn52, Leu84, Tyr98 and Asn103 in SeSSB are predicted to interact with these flavonols. These
preliminary findings may facilitate the development of new inhibitors to target SeSSB for further clinical
chemotherapies.
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Production of Polyclonal antibody and Aptamer and Their Application to Enzyme-linked Immunosorbent
Assay and Aptamer-based Assay for Symmetric dimethylarginine

FAHiE hErrses

#F &

THRARBERA LA F T2 - 00 LR ﬁlﬁs" SRR S o H P s - 9 e Rk
(Symmetric dimethylarginine, SDMA) ¥t f&d F %0k & K,ért b L epl g d oo FOoR Rk
PAESpEtA koA gRT iTi‘l_ AEBE FIRRE A - AT H R B 2 Esd o

PAFET YK S SDMA £ & - B i o o B0 I S i g A u)d
- B Y RACOA TR R U%é/? | SDMA g & > i 5 A R d o it B ALK& (731
eﬂﬁ od ** SDMA & - fé | »#+ 1t &5 FIH oIy FRECEN HT R ETLAR
mF e SDMA £ ’ﬁ -4 rnim&*" JEBRIE LY IS el I A LS E RN IS < O e 2
ERMPIENE RSP hb o RERIE A F Y )0 ﬁo%ﬁ#ﬂﬁ’xiﬁ%i‘a % LR L R
(Systematic Evolution of Ligands by Exponentlal enrichment, SELEX) & &:% 114+ SDMA £ 5 % -
Penii A o 3ot RE 2 A 72 K] SDMA - AFER G A > AP TR ARE R AR
A?*“'}W e A R EBFRRFPPFALACT L - BFMAE L o A ARWEF > 277
P A - i SDMA L3 3 AR B - Mg 4 (Apt#8)  Hr B Uiy TR EP 2 F T &
2R K ﬁ%m Tooo» Bt AR AT 2 gk HEREITiE 05 ug
SDMA-SH-OVA - ## 7 =7 5% SDMA &3 & - Mehiy > T P22 - o472 » @ &’
tRidlend 2+ 4 ey SDMA 24 8ty Jrens 2 > R B & - Porigg R { et o

i

Abstract:

Renal disease is one of ten leading causes of death in Taiwan as well as the deadly disease of
companion animal. However, chronic kidney failure is an irreversible disease progression. Symmetrical
dimethylarginine (SDMA), derived from L-arginine by protein-arginine methyltransferase 5, is strictly
excreted by kidney, and the early appearance of SDMA during renal failure makes it a potential biomarker
for detecting renal function of animals. Therefore, to protect human and animal health, a high sensitive
and rapid detection methods such as enzyme-linked immunosorbent assay (ELISA) and aptamer-based
assay is developed herein to examine the SDMA level. SDMA belongs to a small molecule weight
compound, needs to conjugate with carrier proteins in order to render their immunogenicity.
SDMA-protein conjugates as antigens were immunized to the animal to produce the antibody against
SDMA for establishment of the ELISA methods. In order to prevent the poor reproducibility of antibody
production and reduce the use of the animals, an alternative choice such as aptamer was used to develop
the aptamer-based assay. In the antibody section, although several methods for antigen preparation had
been carried out, there was no specific antibody produced for SDMA after immunization. In the aptamer
section, selected aptamers #8 (Apt #8) showed the highest specificity against SDMA in the aptamer-based
Western blotting; additionally, Apt #8 did not cross-react with other protein or conjugate, indicating its
high specificity of Apt #8. A dose-dependent manner were successful developed with detection limit of
0.5 ug SDMA-SH-OVA. In this study, we have successfully established the aptamer-based assay for
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detecting SDMA. However, the currently produced polyclonal antibodies still need to improve the
method of SDMA conjugation to the carrier proteins to make it more specific and sensitive for detection
the SDMA level.

18



3.

1 & L 2 fis (Kaempferol) ¥ r e pinl £ 385 % X pAKT/ERK &k 41 5 & Jo 72 & 45
Low-dose kaempferol suppresses the migration of breast cancer cells by inhibiting pinl expression and
thus reducing pAKT/ERK
FAmAF fHErErmaic
F&:

TRt R f - BB 2 5 AL R R - c SRR § LEF
- OEER % £ o) ML Kf TR B SFh UR R B EL B AL §- Ay 4 L2
fr s RAREMBEEF TN F ISP FIFY %F‘g‘—"zﬁﬂﬁ”#"’ﬁ:)E'F’mwé'mfaj'ﬂfrﬁﬁ”'g
A3 Epinl 39 & Radp M A T o Pinl(peptidyl-prolyl cis/trans isomerase 1) % & fgim®e ¢ 3 &
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Abstract :

Breast cancer has always been in the top three in Taiwan's female cancer rankings,and is one of the
major cancers in humans. Terminal breast cancer is often accompanied by the risk of metastasis of cancer
cells, and in addition to using drug therapy, it is also a research policy to use natural compounds as drug
adjuvants. Kaempferol is a natural flavonoid found in many plants. Many studies have shown that
kaempferol can inhibit cancer cell proliferation and metastasis, but there is no relevant study on the
performance of the pinl (peptidyl prolyl cis/trans isomerase 1) protein. Pinl is often highly expressed in
cancer cells, which can promote cell proliferation and inhibit apoptosis, especially in most breast cancer
cells, Pinl can promote the phosphorylation of AKT and make it difficult for pAKT to be degraded to
activate downstream proteins, which contain ERK that promote metastasis.

In this experiment, we used the tissue healing experiment to observe that low-dose kaempferol could
inhibit the healing ability of breast cancer cells, followed by the migration assay to observe that the effect
on the migration of breast cancer cells decreased with increasing kaempferol concentration after 24 hours
of reaction.

In addition to metastasis, MMP-2 and MMP-9, which affect the invasive ability of breast cancer cells,
were also observed to decrease by using Western blotting. When observing the amount of Pinl protein, it
was found that the Pinl protein slightly decreased with increasing drug concentration in 24 hours and was
severely reduced in 48 hours. Then, after observing AKT, the protein downstream of Pinl, it was found
that pAKT also decreased with increasing drug concentration, and the expression of the ERK protein
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promoting single cell migration decreased. Other related proteins (e.g. vimentin and twist) expressed in
mesenchymal cells also showed a downward trend.

In this experiment, as the concentration of kaempferol increased, the Pinl protein also decreased
gradually. From the AKT/ERK pathway, it can be observed that inhibition of Pinl protein can reduce the
expression of downstream protein pAKT and ERK . It is understood that kaempferol may inhibit cell
metastasis through this pathway, and kaempferol has good potential in inhibiting cancer metastasis.
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Quercetin inhibits the proliferation and migration of breast cancer cells by regulating PG/B-catenin/c-myc
signaling pathway.
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Abstract :

Quercetin is a flavonoid found in plants. Evidence in the literature proves that quercetin has a wide
range of physiological activities, including anti-inflammatory, antioxidant, and anti-angiogenesis, and
shows that quercetin prevents various diseases, such as some forms of cancer. Therefore, quercetin plays
an important role in the prevention and the promotion of health. Plakoglobin (PG, y-catenin) is a member
of the Armadillo proteins family and a structural homolog of B-catenin. In addition to playing a
significant structural role in the cell, PG participates in cell signaling regulation. The role of PG in the
Wnt/B-catenin pathway is different from that of B-catenin. In fact, the plurality of studies suggest that PG
has a tumor suppressor role in various cancers and, furthermore, it is an antagonistic effect to f-catenin.
PG even executes the regulatory function competing with B-catenin that interacts with intracellular
proteins or sequestering transcription factors.

We used the MTT assay to detect the effect of quercetin on the survival of human breast cancer
MDA-MB-231 cells. Our results show that quercetin inhibited the cell viability of MDA-MB-231 cells in
a dose-dependent manner. To understand whether inhibition of quercetin in breast cancer cell proliferation
and migration is accompanied by up-regulation of PG protein expression, we performed Western blot
analysis and immunofluorescence staining to evaluate PG expression in quercetin-treated MDA-MB-231
cells. We found that quercetin increased PG protein expression in MDA-MB-231 cells, while inhibiting
the protein expression of PG substrate proteins such as c-myc and B-catenin required for cell cycle
progression, respectively. Our current data suggest that quercetin may prevent proliferation and migration
by up-regulating the PG, while inhibiting c-myc/B-catenin signaling pathway and we hope to develop
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quercetin as a leading drug for the treatment of breast cancer.
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Effectiveness analysis of multimedia audio-visual courses in improving self-care for breast patients with
radiotherapy
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Abstract:

(Purpose)About 90% of patients receiving radiation therapy experience side effects. Due to the busy
clinical business, the nursing staff's health education time is compressed, and it is easy to produce
fragmented guidance content that lacks integrity, which leads to patients' self-care cognition errors,
aggravated side effects, and inaccurate self-care implementation. Therefore, this study made nursing
education into multimedia, and compared with traditional paper sheets,whether different teaching
materials can improve the accuracy of patients' self-care implementation and reduce patients' anxiety.The
results of the health education method of the study design can be widely used for self-care reference of
radiotherapy patients.(Methodology)From January 1st to December 31st, 2020, the patients were
randomly divided into two groups: the experimental group and the control group. The patients with breast
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cancer who received radiation therapy for the first time in the radiation oncology department were
selected as the subjects. A total of 110 people, 55 people in experimental group used multimedia audio
and video, and another 55 people in the control group used traditional paper health education leaflets.
Before the first treatment of health education and the 10th day after treatment, the two groups were given
the radiotherapy self-care cognitive questionnaire (pre- and post-test), and the differences in the cognitive
indicators of radiotherapy self-care between the two groups were compared.(Results)In 2020, a total of
110 cases, 55 videos and 55 health education leaflets were received. The experimental group completed
100% of the textbooks, while the control group read only 45% of the health education leaflets. The results
of the study on self-care of radiation therapy patients found that the correct cognition rate of the control
group increased from 10.9% to 79.1%, and the correct cognition rate of the experimental group increased
from 24.8% to 98.5%. Comparing the number of correct questions in the two groups after the cognitive
assessment, before the intervention, all 6 questions in the two groups were 0% (0 people), and after the
intervention, the control group was 32.73% (18 people), and the experimental group was 94.55% (52
people), P<0.001, a significant difference. Studies have shown that intervention in multimedia
audio-visual education can improve the performance of self-care quality.(Conclusion)Compared with the
traditional paper health education model, the use of multimedia QR code health education model for
first-time radiotherapy patients can improve the correct cognition rate of self-care treatment. According to
the results of this study, a patient-centered medical service symptom health education website was
established to investigate patients' needs for health education content. Or a different type of cancer is
causing it. In addition to the side effects of radiation therapy, it can also expand the knowledge of a series
of cancer treatments including chemical drugs, immunotherapy, and targeted therapy. Multimedia audio
and video can be used as a clinical and practical health education tool, and a health education column or
audio-visual database can also be established. public inquiries.

Keyword: Radiation therapy ~ Multimedia ~ Self-care education
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The effects of protein arginine methylation inhibition and nucleolar stress on the distribution of FUS
protein and putative synergistic effects on reducing the viability of breast cancer cells
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Abstract:

Protein arginine methyltransferases (PRMTs) are often upregulated in cancer. Thus, modulation of
protein arginine methylation can be a therapeutic strategy. Recent studies revealed that an RNA-binding
protein FUS can be arginine methylated by PRMT1 to modulate the subcellular distribution and forms
nuclear granules in a hypomethylated environment. According to the nucleolar proteome dynamics, FUS
is likely to move into nucleolus when treated with nucleolar stress inducers. | would like to know if
inhibition of protein arginine methylation and nucleolar stress might affect the subcellular distribution of
FUS. | thus treated an oral cancer HSC-3 cell line with PRMT1 knockdown, or a MTAP-deficient
hypomethylated breast cancer cell line MCF-7 with a nucleolar stress drug. Immunofluorescent staining
showed that under hypomethylation, FUS granules formed in cancer cell. However, these granules did not
co-localize with the nucleolar marker fibrillarin but co-localize with a paraspeckle marker. Moreover, we
observed that treatment of nucleolar stress drugs and methyltransferase inhibitors might reduce the

25




viability of breast cancer cells. | would like to know whether methyltransferase inhibitors would work
with nucleolar stress drugs to suppress breast cancer cells. We used MCF-7, together with another
MTAP-deficient MDA-MB-231 and two MTAP normal MDA-MB-435 and MDA-MB-468 cell lines and
also radio-resistant MDA-MB-231 cells (named as 231-RR). MTT assay revealed that though an indirect
methyltransferase inhibitor AdOx significantly reduced the survival of MTAP-deficient cells,
co-treatment with nucleolar stress drug CX-5461 could not suppress breast cancer cells growth further.
However, a PRMT1-specific inhibitor K313 worked synergistically with CX-5461 in MDA-MB-231,
especially in 231-RR cells. Indeed, we demonstrated that the DNA damage level in 231-RR cells was
significantly increased after K313 treatment, indicating that K313 might enhance the radiation sensitivity
in 231-RR cells. Our study suggests that inhibition of PRMT1 and nucleolar stress can suppress breast
cancer cell growth synergistically and K313 might function as a radiosensitizer to 231-RR cells. The
treatment might be an effective therapeutic strategy to radio-resistant breast cancer cells.
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