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#+1 B-Mangostin $f7% p 4 (Sodium iodate) s & AR e d %+ A lwie g 1 i F 2 kB
Protecting effect of f-Mangostin on sodium iodate induced oxidative damage in retinal pigment
epithelium cells

FA ¥R HERPHEN S EAGT

#F&:

x EMF a0 f5 % (Age-related macular degeneration, AMD) & - f ¢ & = € & £ 7 ¥ HARE
AR R R F R A A > B B B Mt AMD i & 5 i8I 5 foi s &
+ & ¥z (Retinal pigment epithelium, RPE)en% i35 % § B o &L o #7 7 @ 4ogkt ph 4 (Sodium iodate,
NalO3) & 3 FH ¥ A fg{o ] BARE S 2+ Liwe 24 F i /BR4 2 450> AMD g IR B e F] et
AR EEY hF Sy P 22 AMD ] o X At &4 f-Mangostin £ - fEEB-p Ltk & A
sl fik % (Xanthone) » s 5477 ¢ dp v B fRipching tap 4 o X ¥ ¢ KRLEF LW
P 34 Tie R oo At A AR Y P AR E 3 B -Mangostin #F NalO3 2% % 4 s e s d 2
A e FR(ARPE-19cells) A2 2 ¥ it i3 £ 2 p ki ¥ e 50 -

Fipe ;t%ﬁ“ d CCK-8 (Cell counting kit-8) 2 LDH (Lactate dehydrogenase)ip| £ fm?% 3% F % ‘m%
# > ¥ 2 H2DCF-DA % %] * i3\ fmve & (Flow cytometry) i plim®e p o5+ % (ROS) » &%
A g i 22 (GSH, SOD, Catalase) 2 H202 =g & & 3205 e chdnd Y5 4 0 B fd 1Y
western blot #£ 3¢ S -Mangostin $t#1% 1t % fmPe p eiierdp B A 3 841 o
A i & B 0 NalO3 ¢ 3% % ARPE-19 ‘m#e p H202 #+c » @ $ 5w ROS & 4 > #i 4 fm¥e
A eAn M 39 Beclin-1~ LC3 1l ch i » &/ i8¢ 4w 375 5 T ' 5 @ 97 L &JL B -Mangostin ¥ 12
wAR i g R R R e chd 0 T IR B-Mangostin € F5d B4 GSH g ft o £ 0E L
SOD ~ H202 ~ ROS #h# LB » i@ " wre cnF (LB 4 » ¥ ® Frd| NalO3 3% & 4 Beclin-1 ~ LC3
Il endk -

F2 45 2 0 4= ) eniE & BT 0 48R] B -Mangostin ¥ %‘gﬁ #r4] NalO3 2% 8 fw 2 ch ROS % % 1% tm %%
porEiT® > F]Pt AR f-Mangostin F ot £ F OFE A 2 4k i AMD A5 = et o
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Protective effects of Onion extract and Quercetin on HSV-1 induced inflammatory respones model in
BV-2 cells
FAMRE Ry kAE
#F&:

HSE(¥ 75 7 %o 2 > Herpes simplex encephalitis) £ & ¥ & ch {542 5 5 b Ma o - * fF
L SCPER) ;}%4 Vr a & (HSVE) > #_d H ¥z 7% ),%# (Herpes simplex virus, HSV) gt % #3142 eh g |4 %
Koo B o fR b 44¥ HSE s 0 A & §i iE Acyclovir kpEak HSV A g8 g gl > e é,—‘g S EE
= Fiv g 20%,L 30% > FlptivF - A Rl R iehpAF AFELGLOEL o HSV T 45
HSV-1(Herpes simplex virus type-1) 4= HSV-2(Herpes simplex virus type-2) e 7 4 2. 4 -+ ¥ %% 7%
a -'Ef}}% plFad HSV-1 313 > Flpt AF7 7 K- % HSV-1 g 2 BV2 w7 th (B A" B v )i = &5 ¢h
HSE #°3] « A 2 @i %P AR Mt £ 2 - 0 S - B3 R4ng V& P e R3F 547 3
HRE G Ay LRy J\mﬁ Tyt th o g AT dp D A B Raw264.7 e k(1] BE s 7))
v ;ﬁd Fr4] TLR-3 ek I > % HSV #rildeengy L 2 § i B8 4 (Seulki Lee, et al., 2017) - %)
PoAFT 3 3 3B HSV-1 3% 3 endl oF HSE #-7) > 4% 33 73 & 3 P~ 4 (Onion) 2 i 4 % (Quercetin) ¥+ HSE
VoA iR gk o

BAOAPEN PR :}fﬁfr AT o HSV-1 g 24 BV2 cells {8 3% e g 4p B ehim e 5
%257 F o SR FRAE05MOL)HHSV B4 15 | prisme kg E = > 57 NO 2 % W ApH
F13 IL6 2 IP10 + F b = chgi e o Fpb 0 A A fs P 00 0 i R 4E I K 5 B4 (Onion) o

% (Quercetin) ¥ F HSV #% % L g e o

APk E B ot L B AE L EIE BV2 e 15 ) S 0 B R % 05 (M.O.1 ) HSV-1 >
WA LS )FERFwEIL > PR GRE R LY me A SR LR A
(Enzyme-Linked Immunosorbent Assay) ¥ = iz kiRl p4 A A 2 i LA BB H] - B % o >
HSV-1 & 4 1 € 3 % BV2 ‘mz & 4 waus*:ﬁw =220 SR R IICREE Sl SR £ LI UL APE S Y
P Bl AR AL > R G P R A F }%*ﬁ%m NO -~ IL6 2 IP10 #3R &
BEFR T o

AT P R
HE R R i

7 HSV-LE R BV2HRAL LRS AT §RTInE R Mk R
%{@ FEI% biﬁ#prﬁg '{J_F*IF °
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Sodium iodate induced age-related macular degeneration in zebrafish.
F4owmeg  dpEREEpeE

F&:

TERHE A GHVRE TR TEF 2 ﬁ;ﬁ;mﬁq;f,,ﬁ:;\ ok EE ﬁ%“{ﬁ%(AMD){— e
mﬂ'if'sifi}?i VAR TR ki R g f 4 > T A A B - 485 ol AMD
AF Aok ¢ sk (drusen)sh IR 5 F - fE SR AMD P w4 B e T R 0 G AT
o F AR e {328 0 A ek kg (NalOg) § 5 AR Y A L AL (RPE)R LR 6t
= 0 T HCERAMD e 0 FlU AR A &1 NalOgiE + AMD shp § g be 4 050 o

FANPALZ 3R 2120 HAYmE APREE 2B EZ B < H2 4o 0.5MM
e 1.0mM 2 NalOg 2 3£ F5a 5 4 30 = ~60 = 2 90 = » L™ BB RRIRE » £ g R P02
MR &R P T AR Y LB FRAME R 2 (HEE) %4 R

RREA AN A S ARBRERT Y o B T B E S B DG RREE
LT e g it r NalO3 G el n]d o BRI AL BF LR 0 & § 0 21~24mmHg -
0.5mM £ NalO; 3% # 90 = {4 » RPE /& & 87 % 14** 1.0mM shiew] o & 1.0mM ¢ NalOg 3% % 90 =
& B sk amog b & (outer segment, OS) 5 B B ¥ Mt grdl e o & RPE BB B E 3 0 ird e o

PR b A % a8 NalOg 3l A chil 0 E B e v 7 i A B {op B M 0 2 7 1.0mM o
NalO3 3% % 90 = 7 il deif & i AMD emr§ g 83 #0530 > B 3 S fenf % & -
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Study the interaction between MBNL3 and miRNA in ovarian cancer
Student: fi gz s Professor: ;% & 44

Abstract:

MBNL3 is an RNA-binding protein that regulates alternative splicing and is mainly expressed in
proliferative tissues. Previously, our laboratory has found higher MBNL3 expression in ovarian cancer
cell lines than in normal ovarian cell lines and MBNL3 knockdown decreased the growth rate of ovarian
cancer cells. As cancer and miRNAs are significantly related, we would like to know whether MBNL3
participates in specific miRNA regulations, thus affecting the growth of the ovarian cancer cells. It has
been reported that miR-21 and miR-221 are downregulated, while miR-34 is upregulated in ovarian
cancers. Their corresponding downstream target genes (such as apoptosis inhibitors or apoptosis
stimulating factor) would change accordingly, thereby promoting the apoptosis and inhibiting the
proliferation of cancer cells, thus inhibiting tumor growth. We cultured normal 10SE and ovarian cancer
OVCARS cells and transfected the cells with si-MBNL3 to knockdown MBNL3, as well as with si-NC
as a control group. We confirmed decreased MBNL3 expression after MBNL3 knockdown using PCR
and Western blotting. We then extracted total RNA, reverse transcribed miRNA, and then used qPCR to
measure miRNA expression. However, the expression level of miRNA was not significantly up- or
down-regulated in ovarian cancer cells compared with that of normal ovarian cells as reported. After
MBNL3 knockdown, the expression levels of the three miRNAs also did not change as expected. It is
likely that the characteristics of the cell lines have been changed, or that these miRNAs were not
regulated by MBNLS3. Instead, it is possible that the miRNAs may act upstream of MBNL3. We
performed bioinformatics analysis and found that MBNLS3 is a predicted target for miR-21. In the future,
we will examine the relationship of MBNL3 and miR-21, and reveal their regulation mechanism in
ovarian cancer cells.
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The role of SET7/9 in anti-aging protein expression and cell senescence in renal tubular cells
FaAigpad  dpEREheE

#F&:

Frphesleife (1S) - s Jlhfd s F 0 d A T2 AR P T%RA R (CKD) o

Be 2y ER o SET7T/98 - kv Tz M ASpF » ¥ it 23y HIgpg o™ A1 >
PELI P Fa AT - A PLD ST R % or, SET7T/97 A& ] KT ] shimie
(MES-13) ® ##¥73]- § i* § &f% (INOS) ehg-v F 4 o pt B %8 SET7/9 g L F 7
PRERES ol RPF LS BE R X ERDPM AR M T A PP R PR g
ERPSET7/9 ik £hy Fhd{rwie  XiFfY L3 HFAZES AR * 1200 uMIS
Jed® NRK-52E ‘m*s 24 -] p&F » 1,%356 Western Blot 4 7 & Rl#i% & v F ( ¢ 4% Klotho - sirtuinl
feHSP70) ehg-n 4 - b pFo & HART %% % ¥ 4hie > 6o P16, P21 > PS3 iR Mg -
Boeb o S A7 IS # PINKL/ PARKIN 3-v B enfe 8 o 4 A i@ * set7/9 &) > % i< NRK-52E
fmfe @ SETT/9Q 3o WAER AP FRAR IS Prd|odist ¥ v 2 E7 R - NPT H S5
Wl SET7/9 3y Fhadnt Xy 22 P FEL &4 o A kM- Ay SET7T/9 &3 &4n
FERD AEDL ST B ot > SET7/9 £.F 48 w2 £ X {oiU 8 p 15 B BHiRAR o
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g g A A Klotho 3-v B £ B2 i F+
Modulation of anti-aging Klotho expression by protein arginine methylation in NRK-52E cells
g4 mpx dpERg el
#F&:

Indoxyl Sulfate (1S)& - f& /x4 % » L FRETHR B Rop FF o A FadLat BT
e o Lyt ehKlotho 3-¢ FAaBM BT HROT Rb el AU THRE R BF TR
S ARE T ABIBBA > 2 FE DNA T A frkd TP AT ¥ A& Klotho 2 Flehi & o
APz maETy P o APEP T PRMT6 fo NF-xB ejp 5 it% Bz A NF-xB + 7 it &
i fne p feq] Klotho £ i o 507 /el Klotho 3-9 B ehita + 4] > 2P 7 7 NF-xB e
g pfotap? A AT ¢ FKlotho 39 7> 2 miuKlotho F-v B~ & HF ¢ X 57 it
it PEAFETME AP RIS R ~ HTHRTH | ¢ o (NRK-52E cells ) » %3] IS
Bao T w0 ATE o wpscndd FAE ¢ HAMT AESF 4 (PRMTA) foif 4 M &
wHEF6 (PRMT6) - @ 55 DNA » A B asdril# (5-Aza-2-dc) » & - Mg pe v AE A
FralA(AMI-1) ASRiE s » 7 @ 4% IS FrdlcKlotho 39 FARE > 2 o NFkB#tin s A4 i
PR RY o LR IUKT % 0 AL NF-kB 22 PRMT4 ~ PRMT6 ejp 3 {8 % o I 4% £ 5 ¥
kA G F B%FEL AMI-LFrd] PRMT & 420 1247 IS 3 #ch NF-xB $% 4 e ¥ ¢h i@ * 2240 gk (CHX)
JEETH % > P T EEE - b g BT ApEded ATt o i Klotho 30 FenfE T R %3 - o
W IR 0 A4 hKlotho 3 Ttz & 3 i v ak £ Klotho -6 7@ r2slde 2 508 f -
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BisGMA.- induced cytotoxicity and genotoxicity in macrophages. Pretreatment of macrophage
RAW?264.7 cells with NAP inhibits cytotoxicity and increases survival rate.

Student: #§ & ;{ Advising professor: i & 39§ 1% ¥

Abstract :

Bisphenol-A-glycidyldimethacrylate (BisSGMA) is a resin frequently used in dental restorative. It
is widely used in the repair process of caries treatment. But after a period of time for caries treatment,
BisGMA could leach from dental restorative resins after polymerization leading to inflammation in the
peripheral environment. NAP is the organic compound and mainly accumulates in plants such as
potato, and tomato. Chemical synthesis of NAP is difficult; therefore, NAP is primarily extracted from
plants. NAP possesses antibacterial, antiviral, anti-inflammatory, and NAP derivatives also have
anti-oxidant. NAP derivatives can also be used for the treatment of cardiovascular disease, and wound
healing. The aim of this study was to explore whether NAP can inhibit cytotoxicity and genotoxicity
induced by BisGMA in macrophages. In this research, MTT Assay was first used to measure the
survival rate of macrophages after pretreatment with NAP. Next, the detection of NO and LDH
confirmed the toxicity of BiSGMA. Then using Annexin-V to detect whether the cell apoptosis has
improved. JC-1 detects whether the mitochondrial membrane potential is unbalanced. ROS detection of
damage to nucleic acids, proteins and membrane lipids. These results demonstrated that macrophages
pretreated by NAP can reduce the damage caused by BisGMA and the survival rate of macrophages
will also increase.
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¥ % (Apigenin)ig d Fr#] Wnt/ S-catenin - PIBK/IAKT/MTOR 5L i@ & 4 4= 12125
[ 4, B

Apigenin suppresses triple-negative breast cancer cell proliferation and, invasion via inhibition of the
Wnt/B-catenin and, PI3K/AKT/mTOR signaling pathways

Student: 5 ix &, Professor: f = i=

Abstract:

Background: Abnormal WNT/ B-catenin signaling pathway plays an important role in human
tumorigenesis. Aberrant -catenin function leads to overexpression of its effector gene such as cyclin
D1 and accelerates cell cycle progressions in human cancers. Apigenin is a kind of flavonoids abundant
in vegetables and fruits. Apigenin has been reported to possess anti-cancer activity with low
cytotoxicity and mutagenic activity, but the mechanism by which apigenin inhibits triple-negnative
breast cancer cell proliferation and invasion still remains unclear. To this end, we investigate whether
apigenin inhibits proliferation and EMT of triple-negnative breast cancer via modulation of the
Wnt/B-catenin and PI3BK/AKT/mTOR signaling pathways.

Methods: In this study, we conducted MTT and wound healing assay to evaluate cytotoxicity,
proliferation and cell migration. Western blotting were performed to monitor the protein levels of active
molecules involved in WNT/B-catenin and PI3BK/AKT/mTOR pathways.

Results: The results of wound healing assay demonstrated that apigenin inhibits cell migration in a
dose-dependent manner. Western blot analysis revealed that apigenin decreases the protein level of
phosphor-AKT, B-catenin, and phosphor-GSK3p, and concomitantly suppresses the expression of
EMT-associated proteins such as ZEB1, Slug, Snail and vimentin.

Conclusion: Apigenin can regulate [-catenin level to inhibit EMT through inhibiting
PISBK/AKT/mTOR signaling pathway. We thus suggest that apigenin may act as a potential therapeutic
agent for triple-negative breast cancer patients.

=&
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N-2 fgt 2 5 Beiodfy 07 ) BB £ E PO G DR E 20 E 7 i 184

(The dosage effect of Nacetylcysteine therapy in propacetamol-induced acute liver damage and possible
mechanisms)

CERE R B £ e
#F&:

v fig'%fs (acetaminophen; APAP) ¥ - &4 L erdfif 308 » L B * T § HRAN
R PG eF S 5 N-e ek g pr(NAC) ffesk b 7 F 3Nink APAP ¢ & 0 e qpRk b
35 NAC 7 APAP #73lAe e 4 ip ¥ 2 5 B ide® * 5% f NACV it € IR/ P gz g = H &8 g
T % o &00% ) 8| (propacetamol ) €_APAP i 547 > 477 ) #0851 A2 cnd B AF % RHenit# 842
APAP — 4% > %]t » AT 3 NAC /o 477 o vl 5142 iF¢ 3 i + B &2 7 i (v* 4] o

AR AR &) RAT EHEERENACIHR T 1168 - BF 35 5. I BALB/c & %
| BT ERR B 5 B AT M 0 @ CHTBL6/J - Bl 2 ARy, Flut A g * 0 BALB/c ¥ F AP LR
B O ,\ AT A e R BRI R s B il s B Mg dcs B LT
+ 2@:31&—*-—% AP 235 275 mg/kg NAC B - B4 omHE > m b7 B3 A8 NAC
EEFIR 0 € K7»= > 5hNAC» gRBFALFFILO6FEHE > HT RAPRE- HF

7 & NAC %ﬂ%} KFFIL-6+ B AR T 2 H$Fd 3 pY PR e s gL 2 op g &
B AT NAC/ippag =) Bl5v = R 7] o
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The specificity non-Th2 airway inflammatory endotypes in the cell-based using crude allergens from
Dermatophagoides microceras

Student : /5 = ;2 Professor : %] 3. =~

Abstract :

House dust mites (HDMs) are commonly known allergens to cause asthma in the subtropical area. There

are three local breed HDMs in Taiwan including Dermatophagoides microceras (Der m),
Dermatophagoides pteronyssinus (Der p) and Dermatophagoides farinaea (Der f). From the previous
studies, more than 80% allergies sensitization rate exposure by the Der m allergens for children in the
central Taiwan. We proposed the RNA-Seq approach to discover the Der m crude allergens to triggers
sensitization mechanisms in the normal human bronchial epithelial cells (BEAS-2B) compared with Der
p and Der f treated. In this study, we constructed five samples including a control group, three crude
allergens protein extracts (such as Der m, Der p and Der f), in addition to Der p combined with
Dexamethasone treatment group. Dexamethasone is a synthetic corticosteroid to current treat allergies,
asthma, rheumatic diseases, and skin diseases. Then, provided total RNAs preparation for next generation
sequence (NGS) technology and then bioinformatic analysis. We offered the Hisat2 and StringTie public
packages for RNA-seq analysis, R Studio presented charts for statistics analysis, GSEA, in additional to
the Cytoscape, KEGG (Kyoto Encyclopedia of Genes and Genomes) databases for pathways analysis,
respectively. In conclusion, we found three pathway: Toll-like receptor signaling pathway, mTOR
signaling pathway and MAPK signaling pathway unique for Der m crude. In the future, we will verify the
results of OMICs approach with real-time gPCR and ELISA methods, and find the novel genes in the
non-Th2 immune pathway to induce a specificity sensitization endotype mechanism in the Der m crude
allergens-based exposure environment.
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Molecular mechanisms of the anti-uterine fibroid activity of Strobilanthes crispus water extract
Fa:FhE IRk

#F&:
FEUBA - A 2 A AP AT Eis &-&;’-»’fﬁﬂﬁ%‘%iﬁ;fﬁa o J@;}%pﬁ » F ]_;;]4}3
70-80%:5-+ 28 S fe B3 7 Ry o @ fﬁ@%rsmm Bt 2018 & ot A0 36 § AP ETL Y

ﬁvfﬁa°:*”"’“‘f“”m)ﬁ_;}%a#r.+ﬂﬂ§l¢4g N4 §4_Jr§\'r PN - TR LR A W
Strobilanthes crispus & ¥ & #f £_— &R 2 305 if 4o Bde iR ,Jfﬂ, WIS S R 5

B 4L _ng‘i* P YRR ‘Jr%ﬁ](«‘fﬁﬂ" 37 B’L‘:}i‘wm/r,,)% :c;_llup A B R RE BT R e
”“?“ I I A AT A R Mfﬂf#wf;wn $150 5§ VORg A T B I ¢
BRACAEIHERBESFRFRT U#mﬁ%h B3 g vulimiz tk ELT3-Luc thd £ > ¥ 9 ¥ 10 &
dnfe poegentEis e LC3-11 11 2 ATG5-ATG12 4§ & @*" ¢ 4e 3 F 20 12 & vg(chloroquine)#r ) im %
L VIR ER A L F ﬁkr“?i&‘rh#rv%l:l Yk oA DCFDAEMF M4 Filpl: wie
EAY HREES R TR G e pERF AL A SR RRRRP LT 135 i
2 DNA df i 5 ¢ *b » 12 N-acetyl-L- cystelne if»rvﬂflj mi p AL BT AZRT R 2R ES W
KE R mrecnd Edrdi 2 DNAFF G g 4 -t ESW-RERvAESLI FTeng
Fpreae A2 DNARG c 5 FA PR i me RAFT ek > PL A& Sy g S
WOk 5% € i+ wie kR AR R AT GL W 0 Y AR i Gl R A BER-G cyclin
DI/CDK 4 & 4 S § &ASZE T - 51 AR E A W0k KR w4195 GL it
Ao AR E  BEE AT e B (S ehded AT F I ATM S IGFIR ~ 112 Akt 5
BT A58 Fed ABARE T o @ IGFIR 122 ATM shrdl s A uli 5904 p-Akticyclin
D1/CDK6 i & 5 A { i — % 3 ATM edrd| &) ku-55933 + F 5 ¢ $ 1 w52 e GL #) 137 o
REAFL S NP BES Wk TR 4] p-ATM/p-IGFIR/p-Akt ek 42 % 5% cyclin
D1/CDK6 4§ & #ch B T % > & @ ¥+ B3 7 7o th ELT3-Luc < GL ¥ 3% : %2 £ 5
KERs AR N AR LA R DNAEG o A kAR T #00 F AP K 4T T RET
BESFRERDF I L UGN EABF S 2 BEL I F TS PRl E S LR E
P oo

\Eg

B AATE B R

&

Abstract:

Uterine fibroids (UF), the benign tumors of the uterus, are one of the most common diseases among
women in the 40s and early 50s. UF may lead to heavy bleeding, pelvic pressure, pain, or even
reproductive dysfunction. The percentage of women who suffered from UF is up to 70-80% in the USA.
Moreover, there are over 360,000 women diagnosed as uterine fibroids in Taiwan in 2018. Strobilanthes
crispus (also called black face general, BFG) is a traditional medication in Singapore and Malaysia. It's
used for the treatment of tumor, diabetic, and UFs. Several studies have confirmed that the extraction of
BFG displays anti-cancer, anti-oxidant, and anti-angiogenic activities. However, how BFG extraction
influences UFs is yet to be elucidated. We firstly found that the BFG water extract inhibited the
proliferation of a rat UF cell line, ELT3-Luc. The autophagy marker, LC3-Il, and the autophagosome
elongation factor, ATG5-ATG12 complex, were increased. Treatment of chloroquine, the autophagy
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inhibitor, partially recovered the inhibitory effect of BFG extract. Furthermore, the intracellular
production of ROS was increased in BFG treated ELT3 cells, as well as the enhanced DNA damage was
observed by comet assay. The treatment of N-acetyl-L-cysteine abolished the inhibitory effect of BFG in
proliferation or the induction of DNA damage indicating that BFG extract could cause ROS mediated
DNA damage. With flow cytometric analysis of propidium iodide (PI) staining, treatment of BFG in
ELT3 cells induced G1 arrest, as well as the reduction of cyclin D1 and CDKG6 expression, in a
dose-dependent manner, which was. The downregulation of p-ATM, p-IGF1R, and p-Akt proteins in
ELT3 cells was also observed in BFG-treated ELT3 cells. In addition, the treatement of ku-55933, an
ATM inhibitor, caused G1 arrest at the similar level with BFG treatment. In conclusion, we demonstrate
that BFG water extracts display a growth inhibition effect to a rat UF cell line, which is associated with
the induction of G1 arrest through the downregulation of p-ATM and the ROS mediated DNA damage. In
the future, we will further identify the functional component of BFG extract in the UF inhibition by Gas
chromatography—mass spectrometry, which may lead to the development of phytochemicals for UF
treatment.
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L-type amino acid transporter 1 &% fg iz imfe p A { 704 4 353

L-type amino acid transporter regulates self-renewal capability of lung cancer stem cells
F4:3 3% hRhEREEIR

#F&:

W FARTRALT A R A S A F g o Tl E R A R R R 4 OB e el
$ o o 87 4w 77 (cancer stem cells) o 5 Bpdwie ¢ f - HE G Op AL FoL a4 dime o 2 AR
B R feE B F ¥ £ & ok 4 o L-type amino acid transporter 1 (LATL) > & & $#:8 < & F L 44
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Abstract:

Lung cancer is the leading cause of death among cancers in Taiwan. Cancer stem cells (CSCs) are a
subpopulation of cancer cells which participate in tumor initiation, drug resistance, and metastasis.
L-type amino acid transporter 1 (LAT1/SLC7A5) is a membrane transporter, which delivers neutral
amino acids into cells, such as leucine. Recent studies indicate that LAT1 is highly expressed in a
variety of cancers, such as esophageal carcinoma, oral cancer, breast cancer, and lung adenocarcinoma,
and the inhibition of LAT1 reduces cell proliferation.

In this study, we first discovered that the CSC activity of pemetrexed-resistant A549 cells (called
A400) was higher than the parental A549 cells, including the increased number of tumorspheres and the
upregulation of BMI1, Sox2, Oct4, and c-Myc. We also found that LAT1 expression in pemetrexed
A400 cells was higher in comparison to the parental A549 cells. From Human Protein Atlas database,
the expression level of LAT1 is positively associated with the shorter overall survival of lung cancer
patients. Inhibition of LAT1 by a small molecule inhibitor, JPH203, or by lentiviral delivery of specific
shRNAs led to a significant reduction in tumorsphere formation and downregulation of cancer stemness
genes including BMI1, Sox2, Oct4, and c-Myc. W#&7also found that the activation of Akt/mTOR was




declined after LAT1 inhibition. The treatment of Leu-Leu-OMe, a cell-permeable leucine derivative, in
A400 cells promoted mTOR/Akt phosphorylation and CSC activity in A400 cells. Leu-Leu-OMe also
reduced the inhibitory effect of JPH203 to A400 cells in tumorsphere formation. In the future, we
attempt to perform the overexpression of constitutively active form of Akt followed by JPH203
treatment to demonstrate the involvement of Akt in the LAT1 mediated self-renewal of lung CSCs. In
conclusion, our data reveal that LAT1 regulates self-renewal of lung CSCs through Akt/mTOR
pathway and its inhibition may offer an effective therapeutic strategy in lung cancer patients.
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The involvement of miR-145-5p in pemetrexed resistant non-small-cell lung cancer cell (NSCLC)
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Abstract:

Lung cancers are the leading cause of death among cancer patients in Taiwan and non-small-cell lung
cancer (NSCLC) accounts for 85% of all lung cancers. Pemetrexed is an antifolate drug and is the
second line chemotherapy drug for NSCLCs. However, the long-term pemetrexed treatment may cause
resistance. The high expression of thymidylate synthase (TS) has been suggested to be one of the
mechanisms in pemetrexed resistance in cell study but the clinical observations indicate the
involvement of other factors.

Here, we firstly found that miR-145-5p was decreased in pemetrexed resistant A549 cells (called A400
cells). The overexpression of miR-145-5p by a specific mimic to A400 cells or the knockdown of
miR-145-5p by a specific inhibitor to A549 changéd the pemetrexed sensitivity of the corresponding




cells. We also found the increased expression of BMI1 (B Lymphoma Mo-MLV insertion region 1
homolog), Sp1, and TS in pemetrexed A400 cells. Using TargetScan database, we found that there was
a putative miR-145-5p binding site within the 3’UTR (3’-untranslated region) of Spl gene. The Spl
3’UTR reporter assay and western blot analysis of Spl protein expression after manipulation of
miR-145-5p expression by the transfection of mimic or inhibitor further confirmed that Sp1l is a direct
target of miR-145-5p in NSCLC cells.

On the other hand, the Spl overexpression in A549 cells decreased their pemetrexed sensitivity and
induced epithelial-mesenchymal transition (EMT) process by upregulation of EMT related transcription
factors, such as Snaill/Twistl/ZEB1, as well as the increased cell migratory ability. We further found
that Spl could be upregulated and the miR-145-5p expression could be downregulated by BMI1
overexpression in A549 cells. The BMI1-induced cell proliferation or EMT in A549 cells could be
abolished by the treatment of Mithramycin A, a Sp1 inhibitor.

Taken together, our data suggest that the increased expression of BMI1 in pemetrexed resistant NSCLC
cells causes the upregulation of Spl through the downregulation of miR-145-5p. The increased
expressions of BMI1 and Spl in pemetrexed resistant NSCLC cells also promote EMT process, which
may also enhance the drug resistance. These data also suggest that the RNA drug to increase cellular
expression of miR-145-5p is potentially to be developed as a sensitizer for NSCLC patients with
pemetrexed resistance.
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Phenotypic consequences of the functional interaction between histone H3 Lys 4 demethylase Jhd2 and
E3 ubiquitin ligase Not4 encoded genes in Candida albicans
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Abstract:

Candida albicans is a natural diploid without a complete sexual cycle. As an opportunistic human
fungal pathogen, C. albicans can trigger either superficial infection or systemic candidiasis with high
mortality in immunocompromised patients The morphological plasticity is the critical virulent attribute
to the pathogenesis of C. albicans, hence one of the center point in C. albicans research. We uncovered




that the evolutionary conserved positive regulator of the mitotic cell cycle, Skp1-Cullin-1/Cdc53-F-box
(SCF)“®* ubiquitin ligase, has a novel role in suppressing the yeast-to-hypha transition in C. albicans.
We identified C. albicans Jhd2 as a C. albicans Cdc4-associated protein by affinity purificationand
found that C. albicans JHD2 encodes a histone H3 lysine 4 (H3K4) demethylase and suppresses
aggregation and biofilm formation in C. albicans. C. albicans NOT4 is known to encode an E3
ubiquitin ligase that participates in germ tube extension and biofilm formation in C. albicans, which are
important in virulence. The polyubiquitin-proteasome dependent degradation of Jhd2 by Not4
regulating the tri-methylation status of histone H3K4 for some phenotypes in Saccharomyces cerevisiae
is known. However, the functional interaction between CaNOT4 and CaJHD2 in C. albicans leading to
change in H3K4 methylation along with expression of genes and the phenotypic consequences,
particularly features in virulence, remains to be clarified.

| aimed to investigate whether CaNOT4 interacts with CaJHD2 to alter H3K4 methylation status
that affects phenotypic changes in C. albicans. | took advantage of a C. albicans strain called “NOT4-/-
JHD2Tet/-“, which was constructed with our newly established system. This strain was made by
constructing tetracycline-repressible (Tet-Off system) JHD2 expression into a CaNOT4 homozygous
null mutant (NOT4-/-). In the presence of doxycycline (Dox), the tetracycline analog, the strain mimics
the loss of both NOT4 and JHD2 genes. In the absence of Dox, the strain displays loss of NOT4 but
overexpression of JHD2. The outcome of the functional interaction between CaJHD2 and CaNOT4 can
be assayed for the status of H3K4 methylation and the possible alteration of phenotypic consequences
can be assessed.

We found that while C. albicans cells lacking JHD2 (JHD2 -/-) increase the cell surface
hydrophobicity (CSH), those lacking NOT4 (NOT4 -/-)show the opposite. Cells of NOT-/-
JHD2Tet-Off/- strain grown without Dox in exhibited significantly decrease in the CSH, presumably
due to the overexpressed Jhd2 in combination with NOT4 deficiency. On the other hand, cells of
NOT-/- JHD2Tet-Off/- strain grown with Dox showed restoring the CSH level comparable to the
wild-type one, likely resulted from the repressed expression of JHD2. . The result indicates that
CaJHD2 and CaNOT4 are functionally associated with C. albicans virulence and assays of other
virulence related features are under assessment. The use of NOT-/- JHD2Tet-Off/- strain coupled with
the usage of Dox for control of JHD2 expression appears to reveal the inhibitory nature of Not4 to Jhd2
at least in part.
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Protective effects of Quercetin on sodium iodate-induced age-related macular degeneration model
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Abstract:

Background:

Age-related Macular Degeneration (AMD) is one of the major blinding diseases. Though AMD is
widely accepted to be positively related to aging and oxidative accumulation, but the mechanism and
treatment still remain unclear. Sodium iodate (NalO3), a natural oxidant, has been reported with
capability to induce retinal pigment epithelial cells (RPE) oxidative stress and AMD-liked retinal
degeneration in a variety of mammls, and widely accepted as an AMD model in many articles. The aim
of this study was to evaluate the protective effects of Quercetin (Que), a natural antioxidant with
Blood-Retinal barrier (BRB) penetration capability, on AMD disease.

Methods:

For preventive effects, the ARPE-19 cells (huma?3RPE) were pre-treated with Que 1.5h and after




treated with NalO3for 15h or 24h, to screen the influence of Que on NalOs-induced oxidative stress
and apoptosis by JC-1 staining, flow cytometry, anti-oxidative enzyme assay and Western blotting. In
mice model, we used intravenous injection of NalO3 (40 mg/kg) to induce retinal damage in mice after
intraperitoneal injection of Que (100 mg/kg/days) for 2h, then provided Que daily until sacrifice on the
7th day, after observation by OCT (optical coherence tomography), to measure the expression of
antioxidative enzymes in serum, and evaluate the protective effects by immunohistochemistry.

Results:

In vitro, our data indicated that Que could decrease NalOs-induced H,0, and ROS via reduced the
expression of pNrf-2, PGC-1a and SOD-2, with enhanced the activity of Catalase and GSH. Besides,
Que reduced NalOgs-induced up-regulation of Bax, cleaved RARP and caspase-3 through enhanced
Bcl-2 expression, as well as relieved mitochondrial damage and the expression of apoptosis induced by
NalOs. Finally, in vivo, we also observed that Que improved the expression of Catalase and GSH in
mice serum, decreased the expression of Caspase-3 in mice retina, and then significantly reduced
NalOs-induced retinal distortion and thinning.

Conclusions:

Our data indicated that Que could protect RPE and retina form NalOs-induced apoptosis and damage
through down-regulated the RPE oxidative stress induced by NalOs. This study supports that Que may
have potential to be healthy foods or medicines on preventing and delaying AMD or other retinal
diseases involving in oxidative stress.
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Using zebrafish model to investigate the machanisms of GJB2 gene mutation caused hearing loss and
protective effect of cichoric acid in hair cells
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Abstract:

Non-syndromic hearing loss (NSHL) has close relationship with mutated human CONNEXIN
26(CX26),which is coded by GJB2 gene,the CX26 p.R184Q chromosome dominant mutation was
previously detected in NSHL patients in the laboratory. Zebrafish(Danio rerio) is an animal model
commonly used for vertebrate development and drug screening. Previously, we also demonstrated that
zebrafish Cx30.3 is orthologous to human CX26. In the present study, we established transgenic
zebrafish models with mutated Cx30.3 specifically expressed in the supporting cells of zebrafish inner
ears driven by the Tol2 transposon system and agr2 promoter to demonstrate and understand the
mechanism by which the human CX26 R.184 mutation causes NSHL.

Our results indicated that Cx30.3 p.R186Q was not sent to the cell membrane but accumulated at
the periphery of the nucleus. And it demonstrated significant structural changes in the inner ears of
transgenic lines with mutations, which were compared to wild-type zebrafish. Simultaneously,
significant alterations of transgenic lines with mutations in swimming behavior were analyzed with the
zebrafish behavioral assay, and from the mutation of Cx30.3 amino acid, it is assumed that it may affect
the function of Cx30.3 protein.

Sensorineural hearing loss is a permanent consequence of aging and gene mutation, and it results
from a variety of extrinsic factors, including exceg$ive noise, chemotherapy drugs and and ototoxic




drugs such as aminoglycoside antibiotics. Transgenic zebrafish (pvalb3b:TagGFP), which inner ear and
lateral hair cells exhibit green fluorescence, was used to screen out drugs that have a protective effect
on ototoxicity. Then, we used Cichoric acid (CA) to explore the effect on neomycin-induced hair cell
damage. Cichoric acid is a phenolic compound extracted from chicory(Cichorium intybus). It also has
the functions of antioxidation and strengthening the immune system.

For our in vitro studies, CA reduces hair cell damage induced by neomycin, and we find out the best
protection effect of the concentration and processing time, TUNEL assay also shows that CA reduced
neomycin-induced apoptosis of hair cells.
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