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Effect of onion extracts and Quercetin combined with anti-herpes virus drugs to improve anti-viral
efficiency and its mechanism.
4 imiy  dfpEREHEN S EAGT
FL

H ge 7 425 X (Herpes simplex encephalitis » HSE) % & % & e1¢ fg4? & % ff‘u«‘ffai Mo Bk
TR FEFAFTOFISHIM L FA RS EES D A LA pAL L & R FILE B
F# % — 4] (herpes simplex virus type 1 » HSV-1) g % » H ek pk ¢ 3R pe B ~ &0 ~
$ 0P W TR L A & P AT 015 2 7359 > 4o Acyclovir (ACV)~ Ganciclovir (GCV) ~ Foscarnet
fr Vidarabine % « B % 087 {4 S 4 R A 65 URF B FI T U B S e
APk M PR F R Pupd 2 S Ltk o il 4 (Quercetin) 3 - L B i b i
FA oML AR A CEFLIRF P RF LRI AR T I RETELS
B4 (Onionextracts) ¥ i % 7 BRI © % 5 « AP kji 2 W EE TSP 2L £ & H fop
FEREAFRE 2 P Lk

F AR BV e i L ASE N K E B 2L £ 1S LB bR % 0.5MOL #HSV-1
AT e PR BT B i 2 e 5P g o £ {1% fER L& 4 17 (Enzyme-Linked Immunosorbent
Assay)~ @ = & B:i# (Western blot) ¥ = i %] NO 2 4 S Ap B m™e jprk cni®e ¥ ]« & % 377 >
HSV-1 g 4 BV-2 lm#e 50 § i3 % ¥ 7 = o B5 § o % 03 AR M 513 NO~IL-6~MCP-1 2 P10
igd WA k2 EEE PR AIL S e TR F S T 4 3 N0 S IL-6 ~ MCP-1 % IP10
FOG RS RATLNL & 2 E K E P § # 4 HO-1 ehdk 8 2 Fri] INOS 82 pNF-«B eh .-

BRFE-HHEFLEIPFPF I L2 m;}‘r‘u[riai - e Sl #Lfﬁi;‘i 3 Pl dmidk o 2
A Hipr ACV 82 GCV ehf s e dev % ip 4 ol R @2 4r4p4 A8 R F B (o
INOS IL-6 + MCP-1 2 IP10 %)« & 5 504 % b 4 £ fi s d HAUZT + 3032 2 4
AAF e 4 0 i oRE ME NF o

T LR S h R B o LA R K P £ G pup 3 B 59 oedrd] HSV-1
A P TRl E Bk R me o

Abstract :

Herpes simplex encephalitis (HSE) is the most common viral disease of the central nervous system,
with high mortality and high recurrence rate. Therefore, HSE is considered to pose a serious threat to
global public health. The main cause of this disease is infection with herpes simplex virus type 1
(HSV-1), whose clinical symptoms include fever, epilepsy, etc. HSV-1 is a two-strand DNA virus, and
according to the statistics of WHO in 2020, about 67% of people in the world have been infected by
HSV-1, which can cause many diseases, such as cold sores, keratitis, encephalitis, etc. And, the clinical
treatment of HSV-1 is mainly based on nucleotide analogues, such as Acyclovir (ACV), Ganciclovir
(GCV), Foscarnet, and Vidarabine. Quercetin is a natural flavonoid found abundantly in many plant foods
and which is known for its antioxidant, anti-inflammatory and anti-viral activities. The onion extracts
contain a lot of quercetin. The aim of this study, we will combine natural products (onion extracts or

quercetin) with antiviral drugs to enhance antiviral and anti-inflammatory effects.
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In this study, the BV-2 cell line (mouse microglia) infected with HSV-1 was used to establish an in
vitro HSE model. First, to elucidate the onion extracts and quercetin of potential immunomodulatory role
of anti-inflammatory cytokines, we investigated the regulation effects of inflammatory factors (iNOS,
IL-6, MCP-1 and IP-10, etc.) in response to HSV-1 infected BV-2 cells. These results showed that HSV-1
causes cell death and induce pro-inflammatory cytokine, such as TNF-a, IL-6, MCP-1 and IP-10 in BV-2
cells, but pretreated with quercetin or onion extracts can inhibit these cytokines. At the same time, it was
also found that the treatment of quercetin or onion extract can induce the expression of HO-1 and
inhibited iNOS and pNF-«xB expression in HSV-1-infected BV-2 cells.

Then further explore whether onion extract and quercetin combined with antiviral drugs can enhance
the antiviral and anti-inflammatory effects. The results show that ACV and GCV alone can reduce virus
replication, but it cannot inhibit virus-induced inflammation (such as iNOS, IL-6, MCP-1, IP10, etc.).
Although onion extract and quercetin combined with antiviral drugs cannot enhance the ability to inhibit
virus replication, they can effectively reduce inflammation.

In the present study, we found that quercetin or onion extracts combined with antiviral agents can

effectively inhibit HSV-1 replication and protect cells through anti-inflammation.
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Multiplex transcriptome profile analysis for the crude allergens from Dermatophagoides microceras

involved the inflammatory responses in the epithelium cell treatments

ERV AN L = S ES
F &

[Introduction]

FA:4% (House dust mites, HDMs) &% # vhenE BiEach o 285 &3 A& HDMs > ¢
& Hc & B- L% (Dermatophagoides microceras > Der m) > & =% (Dermatophagoides pteronyssinus » Der p)
# % B- 1% (Dermatophagoides farinaea » Der f) o o #p 7= 3 Ao 5 4% 303 | 1462 4R & R
(atopy) &A% £ (2-16 &) 7 % & 80% 4 b B4F W ¥ Derm B-d% 0 & IRATIT ¥ (sensitization) -
i & BB RATR g A 81 A e IR AT 4] > UGB AR ¢ e S 4T (Airway remodeling)
Ry AT o
[Methods]

#* % & #3484 47 (Multiplex transcriptional responses analysis) » i& {7 Der p ~ Der f 22 Der m
foE TR AR T 4R A L F F A e (BEAS-2B) R AT F o B4 I gk (4 v 24 /)
PF)E 3 I JRiE i > & 2 ik 2 RNA-seq L 0 ¢ 35 HR e ~ R A F9 R e(fibrinogen, £
& g F]3 )~ Derm2 (i & RACR) ~ T e (Dexamethason, & = 4 B FfE) o H ¢ A4
= fde 538 AT R $-9 42 5 4 (Der m> Der p {r Der f) ~ Der m+Dexamethasone 75 %2> 2 Der m crude
T# 35w T3 0 % fe pF R L9718 T & $» (fibrinogen cleavage products » FCPs) 4 %] 4r » i & Ragh
Derm2 e 4% & i jp| B e > @ * Hisat2 > featureCounts v DESeq % RNA-seq 4 17in#4% > & &
* A H B~ 17 (GSEA)fE & & ‘f';"? AFE A F e £ 23 (Kyoto Encyclopedia of Genes and
Genomes * KEGG) £ & F] » #8(Gene Ontology * GO) 7 #% & 7331 f% - 35 * Real-time qPCR 2 Western
blot & &4 P R A FI L EH Fe TR DEFE RFEL 17 -

[Results]

% = fde 5EATR 30 P-4~ (Der m > Der p v Der f) @ en4 o] pFle? cnimiz 513 (11-6
feIL-8) AFZMEF W24 | Flem S8 B Ba RTAFFF NF R d | FEFF e §
£ 5" GSEA ** KEGG # = fARAT R #Tih 8 thi b g $ 854 B] 5 Toll-like % £ 2 548 %1 g
(P=0.0001): > Nod-like = ## iz §Lid }(P=0.0007)fr Jak-Stat % §Lid §& 32 j£(P=0.0004) » - ¥ ] *
Real-time qPCR 4 %] A2 7% % ¥7 Toll-like X %8 13 5L H §2 jT eni® * 4L ] 11-6, IL-8, NFKB1, PIK3R1,
TBKI1 ¥ RNA-Seq » 70 % - & > # 4% Western blot £ %% #v H i+ > ¥ 47+ NF-«B
§ o Jmre FTAE O dmre % QR fade T A Fleidb gy o Bt 47 Der m BT e H B AT A
2% - A Rm SR aE M (P=0.0001)> # ¢ b A F5 IL-12A0 IL-1 & HLA-II> & 3% i Real-time
qPCR £ %3 1 W T bz #7m F|+ IL-12A % Der m ## Ragiv* thfF 3 A F o &% & Der
m+Dexamethasone ;&% 2@ > 1% GO F L R 114D scatter plot > & 71 24 ;5 & s 7 B2 B engh 5 #
W BT R E A8 7 454 % & (Calcium Ion Binding, P=1.65x107) ~ % Mg 30 % & (Tubulin
Binding, P=2.33x107) % A 3 74 it o Bofs el R AR F* 459 o BEom 1 A48 FCPs 4 ~ Derm
2 mE| ¥ AT g L F B E S e M ende k IT * (synergistically effect) > @ {1 * A FF & 4 7T
B om $437 fn %7 38 55 (Adherens junction, (P=0.0003) A4 A FIE 5 F A E* 5P FCPs #ime % &
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% (Nectins) @ 1% Rac 75 R € mivds v 2 twe 4 2 2o w2 3l B 2 X3 & Adherens junction &7
25 p g m e AR eRTE R o
[Conclusion]

BEBT O 2 BIESDERR I FEF 0 FR L L0 PRATP IS B Tolllike
G HAR LR RSP R TS NF-KB & e 17 0 Lme B3t R iEn o 8- 2
Bk BHEBISSIRE T > AR # A RIS R ET {3 R Bcell 24N A
SN - AR B SR ] SRR RS AT B R R B EEA I M
Bots o Sk Alg AR (s o0 FCPs ¢ #3k Derm2 5 d Rac @ ¢E30 5 & # & Adherens junction 5
& A T e Y gttt %%‘t“i%'%c 3R EACR Der m2 #rif 5 chi L F R 4 b et T

* o

Abstract:

[Introduction]

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. Explore the sensitization mechanism of HDMs allergens to stimulate human epithelial
cells, and evaluate the efficacy of airway remodeling from allergic symptoms

[Methods]

We proposed the multiplex transcriptional responses analysis approach to treatment of Der p, Der f and
Der m crude extracts, explore the sensitization mechanism of human bronchial epithelial cells (BEAS-2B)
we constructed different time (4 and 24 hours) and different processing conditions, a total of 16 sets of
RNA-seq data including: a control group, fibrinogen (an important blood coagulation factor produced),
Der m 2 group(major allergens), drug treatment group(Dexamethasone, a synthetic corticosteroid to
current treat allergies, asthma, rheumatic diseases, and skin diseases), three crude allergens protein
extracts (such as Der m, Der p and Der f), in addition to Der m crude with fibrinogen, process different
time points to obtain fibrinogen cleavage products(FCPs) and adding with Der m 2. we offered the
next-generation sequencing (NGS) technology, and Hisat2, featureCounts and DESeq public packages for
RNA-seq analysis. Gene enrichment analysis (GSEA) in Kyoto Encyclopedia of Genes and Genomes
(KEGG) and gene ontology (Gene Ontology, GO) database. Finally, Real-time qPCR and Western blot
were used to verify the results of target gene expression and protein level.

[Results]

The gene expression of cytokines (I1-6 and IL-8) in the 4-hour group treated with three crude allergen
protein extracts (Der m, Der p and Der f) was 5-8 fold change higher than that in the 24-hour group,
showing that the allergen-induced inflammatory response reached a high point in 4 hours. First, GSEA
was used in KEGG to find that the common enrichment pathways induced by the three allergens were
Toll-like receptor signaling pathway (P=0.0001): Nod-like receptor signaling pathway (P=0.0007) and
Jak-Stat receptor signaling pathway (P=0.0004). In addition, Real-time qPCR was used to verify that the
genes I1-6, IL-8, NFKB1, PIK3R1, and TBK1 involved in the signal transduction pathway of Toll-like
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receptors are consistent with the results of RNA-Seq analysis, and the results were verified by Western
blot. Protein mechanism, nuclear transcription factor NF-kB enters the nucleus from the cytoplasm,
thereby initiating the regulation of downstream genes. Secondly, analyze the unique enriched genes under
Der m treatment, which are related to the regulation of type 1 diabetes (P=0.0001). Among them, the
up-regulated genes are IL-12A, IL-1 and HLA-II, and they are reproduced by Real-time qPCR. It is
verified that IL-12A (a T cell proliferation factor) is a unique gene for Der m to induce sensitization.
Third, in the Der m + Dexamethasone treatment group, the 4D scatter plot of the GO database was used
to show the unique functions affected by the ineffective drug treatment. After gene enrichment analysis,
there was calcium ion binding (P=1.65x10"), and Tubulin Binding (P=2.33x10"") and other molecular
functions. Finally, in the analysis of the effects of major allergens, it was shown that the inflammatory
response induced by the addition of FCPs in the Der m 2 group for 1 minute had a synergistically effect.
The gene enrichment analysis showed that it has an up-regulation effect on cell connection regulatory
genes (Adherens junction, P=0.0003). Its show that FCPs transmit Rac signals through Nectins to
reorganize actin and cytoskeleton to change cell permeability, regulate the formation of Adherens
junction, and change the role of cell adhesion.

[Conclusion]

The results show that the allergen protein extracts of the three HDMs induce the sensitization mechanism
of epithelial cells through the Toll-like receptor to cause the nuclear transcription factor NF-kB to enter
the nucleus and promote the inflammation of cytokines upregulation. On the other hand, exposure to the
environment of Der m is more likely to cause B-cell loss of function and death than Der p and Der f,
leading to type 1 diabetes. In the drug treatment group, it was found that the Der m has calcium ion
binding, tubulin binding and other molecular functions. Finally, the FCPs treated by Der m will cause Der
m 2 to transmit signals through Rac to regulate the formation of Adherens junction and change the
adhesion between cells, thereby increasing the inflammation response induced by the major allergen Der

m 2, it had a synergistically effect.
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# +to-Mangostin f. | EUAR e s #H03] ¢ S pap A e e A ey 0§ d ik ey
a-Mangostin protective effect of sodium iodate-induced cytotoxicity and oxidative stress in mice retinal
degeneration model

SRR R ERE e B
&

X EMHF " % (age-related macular degeneration, AMD) # - f& ¢ i = 7 ¥ HARF I § 0
FlEpapo» L BFERRY FREE A AP I Fo 3P 5 5ok 20 AMD gt 4] 2527
TR ATRAEL S A AF FooausR D N o @4 (sodium iodate, NalOz) - f& % X5 § it &
Bk ow e Feedp A LG R ol B~x RErf L pd AR d 2+ 4w (retinal pigment
epithelial cells, RPE) # 24 ¥ i* &8 4 (oxidative stress) 14 % ¥ % 35 AMD #p i R IL R o Bl © AR
B2 iE* 332 > AMD e#s $ H04) o a-Mangostin 2 - f3 § fsg i & # (polyphenol) ik 2
(xanthone) > P % ¢ ARAFER & f fdlmrz ¥ B35 24 m#a:j? Lo~ f@:}%l{ P SN IV Jl_“ ﬂ W
B o R AR OB R (brain-retinal barrier, BRB) iy # > ¥ /5 d o RFEF I PRIFPN > R p a5k
¥ 4E 3 8 * a-Mangostin 355 L ik & #3508 AMD o }‘% SARRE T AT 2§ o rﬂt‘* *}fm 3
@ % LA A 2 M 2 2 AMD #3453 o- Mangostln ¥ AMD ¥ s ehikEan gk o

finvitro F 2% > A g LK ARPE-19 Mm@zt (X SARRECE £ L i) FF AR ok
B 2_ a-Mangostin (0, 3.75, 7.5, 15 uM) 1.5 /| P& {s » £ 7 e el Fed4h (6mM) & R 18 & 24 ) PF o il iF
CCK-8 ##p| £ & a-Mangostin &2 @ e dh £ b o JL T enfm?e 1355 5 0 T ;ﬁ d JC-1 % # ~ H,DCF-DA
A A ~ Annexin V. 4 #| -~ fiEE SR RIERZ 7 2 B2 L o-Mangostin 3R BL A3 E 2
ARPE-19 ‘m?2 ¥ i“ /R4 % 'wm?% A= qi%#E>c% - A invivo g " > B AN Ay - X I R
%t (intraperitoneal injection, IP) %+ Balb/c /|- & a-Mangostin (20 mg/ kg) 2 -] FF{s » £ 11 & F %1
%+ (intravenously injection, IV) %= /] Bl fed4p (40 mg/ kg) > 2. (6% p 4T L - X Ap e & & 2
o-Mangostin > % 7 X PFS P47 4 #F4% (optical coherence tomography, OCT) BL% |- EUAR 4 ¥4
R  RELEFRESEL 0 XL HEE % ¢ 2 47AR R 50 B 0B RAR R IR i A2 R 2 {1
* o] Bl 7831 a-Mangostin 7] BB ihfg ik o

fin vitro F %% ¢ 1% % Bt > o-Mangostin ¥ " FF R pL4h E 22 SOD AT M 4 GSH 2
catalase (% & » FHEAEAHF 2 HO, 3 ff bwmrz p " 17 e p ROS h g £ 5 gt ot
a-Mangostin ¥ 17 $r 41w BE 4 % 14 2. PI3K/Akt 3 4 @ v B j§ 2 Bax -~ cleaved-PARP &
cleaved-caspase3 s JLE > T v Bel-2 4 RE » MFE SR RHPF FLLANE G 2 wie k- o
g o pinvivo F B 5% P BT 0 a-Mangostin ¥ 13 4o o] BliE it e 4 0 TR F R PR E A A
LR R R R R G -

&% BT > a-Mangostin F U EH v AR RS F A dmve cndd b 4 b i iR
Wo g VRS T I prllee k= AP F0 R RALEN S F P At 00 F VA RS g
RIS o AR AL B 7 o-Mangostin T 5 AMD it & S o WL Tl & TR AMD

I];E,‘\: 5’1}'4 7:’{ o

—t

{

Wi

Abstract:
Background:

Age-related macular degeneration (AMD), a multi-factorial disease with unclear mechanism, could
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cause irreversible and severe vision impairment among the elderly in developed countries. Sodium iodate
(NalO3), a strong oxidant with ability to induce AMD-like retinal pigment epithelial cells (RPE) oxidative
stress in mammal (like mice, rat), was widely used in many studies to establish AMD models.
a-Mangostin is a kind of the xanthone major from Mangosteen, which belongs to the polyphenol
compound. It has been revealed with strong anti-oxidative capability in previous studies and also can
through the blood-retinal barrier (BRB) into retina, but the influence of a-Mangostin on AMD remains
indistinct. So the aim of this study was to explore the protective effect of a-Mangostin in NalOs-induced
in vivo and in vitro AMD models.

Methods:

In vitro, ARPE-19 cells (human RPE cells) viability was measured by cell counting kit (CCK)-8
assay after a-Mangostin pre-treatment (0, 3.75, 7.5, 15 uM) for 1.5hr and NalO; treatment (6mM) for
18hr or 24hr, and the anti-oxidant enzymes were measured by SOD, GSH, catalase, H,O, assay kit and
Western blotting. ROS production, mitochondria membrane potential, and cell apoptosis level were
measured via H,DCFDA, JC-1, and Annexin V staining by flow cytometry and fluorescence microscope.
In vivo, Balb/c mice were intravenously injected with NalO; (40 mg/ kg) to screen the protection of
a-Mangostin (20 mg/ kg/ days) on NalOs-induced mice retinal degeneration with OCT (optical coherence
tomography), H&E staining, and anti-oxidant enzyme activity by serum.

Result:

Our in vitro data showed that a-Mangostin significantly reduced NalOs-induced ARPE-19 cells
oxidative stress through restoring the GSH, catalase and SOD activity, and relived NalOs-induced H,O,
and ROS generation. Besides, a-Mangostin decreased the cell apoptosis by up-regulation the expression
of Bcl-2 and down-regulation the expression of PI3K/Akt signaling pathway, Bax, cleaved-PARP1, and
cleaved-capsase3 in NalOs-induced ARPE-19 cells. In mice model, a-Mangostin not only increase the
mice anti-oxidant ability, but also reduce the retinal thinning and protected the retinal structure from
distortion induced by NalOs.

Conclusion:

The result of this article showed that a-Mangostin could protect RPE cells from oxidative stress to
reduce NalOs-induced apoptosis. In addition, a-Mangostin can also protect the retinal degeneration of
Balb/c mice induced by NalOs;.Overall, the a-Mangostin may have the potential to prevent or delay the
AMD formation.
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NAP pretreatment reduces the cytotoxicity of mouse macrophages RAW264.7 induced by BisGMA and
increases the survival rate of RAW264.7 .

B2 F 5 hEFmPEs M

&

BisGMA &7 # % L g & 1K 5 fffigch- & S 2 % adhd o @ B4 R4 BisGMA
ERUETBEY SR RSN Ly AN EE R T W R SR VA I R S R o C Rk R Y Rl NS
et NAP £- f83 & 3 ticflfidr? e 8- &% > ¥ d 5P BRIk - NAP S %#E
" CRE PR LR RA R RIT AR RSB A FARESRG T o A%

L% MTT Assay ¥ LDH #% B RESwe 375 5 £ X41* NO P BisGMA #7ig = e
425 &% Annexin-V BB k= 2k fi 5 ROS &7 8H{afik ~ 39 B & 0 i S ER
JC-1 FEilp WA =8 F £ 7 & {6 @ * Western blot R ¥FEL /&7 { 8- # é’ﬁ#;’?éf ; gd b
$F %Y UHER > BisGMA #i8 * NAP FFAJL (4] MEm® § 3 € jfdg > ¥ 7 455
PEDRS  B5EP NAP h’ﬂﬁ@@ i 593 2 ¥ BisGMA #/] RE siwmre #rd khif 3
Mt @] REvEm®e g L AT

o

Abstract:

BisGMA is a common composite material in dentistry that is a kind of resin. It is often used in the repair
process of caries treatment. After the caries treatment, BisGMA may leak out from the restored tooth,
further causing inflammation in surrounding tissues. NAP is an organic compound usually extracted from
plants. NAP posses anti-inflammatory, antibacterial, antiviral, and its derivatives can be used to treat
cardiovascular diseases and wounds. In this research, the survival rate of mouse macrophages was
detected by MTT analysis and LDH. NO were used to detect the toxicity caused by BisGMA. Annexin-V
was used to detect whether the cell apoptosis has improved. ROS analysis the damage to nucleic acids,
proteins and membrane lipids. JC-1 confirms whether the mitochondrial membrane potential is
unbalanced. Western blot is used to further explore the pathway. Through the above experiments, it could
be found that NAP pretreatment reduced the damage caused by BisGMA. The survival rate of RAW264.7
also improved.

Keywords: Raw264.7, Anti-inflammatory, BisGMA

14




5
Z g OB R AR R R i
Establish zebrafish as a model animal to explore the mechanism of retinopathy
CERRN Rt I
FBEFEK o mE g (Danio rerio) ¥ AL (T L AT L E S fop b B0 o AL R %
(Retinopathy) A_F]7 i H AL R IFED ALY &4 > a B 7 DB FIRILE 2 RS Fsé °
N Y EE S AR O R R FHAR e O R e ] > 1 E fed P AR NE G s S 4]
Kic AETRA L Dt § TR e AREHTAE L A BIARGFHI ¥ - WA LFLD 5 g’ %
Ff;ﬁ? ?‘flj’i’r NalOs 2& = AR 4 W [’iaégmfh#nﬁ_ o e f AmE L REEE A e F Bt o F) A
3 BT NalOs & = AR e iy ¢ chsa & g b 4 Hi050 B L F G R  EYIRY S
ff € i@ = PP /0@l (8% > 9T AR 3 41 47 F A Betason-N KBy fiRig = PR B o IR & 7]
fopsdh -

BANPEEZ T 3B 24BN RS GTRBRE > FRRBL A EEFE LR LA
F TR o R NalOs enfFns » APA 3B L g - &% 2.0 mM fr 3.0 mM 7 NalOs 3
L7722 14% > REBERBORP - FREF* 3.0mM 5 NalO3 3£ F 14 X chew|? > BTG A
Fent 2 o8 & TUNEL % ¢ ¢ 5 2445 % 1 AL e (Retinal pigment epithelium, RPE) -
5L > P NalO; 3t RPE £ & - Ié‘_mh; T o RmF IR e “)%‘2*7 FogmEr 2.0mM fr
3.0mM NalO; 3£ 3 7 % 2 14 % enfew] @ > gLk e ¢ ERl RE i e® 3 3.0mM 73 NalOs
FHE 14 xcnewd > ) E KA (inner plexiform layer, IPL) » 7 %% m'rizlj oL d LA FRLS
7 aogi sk w2 (cone cell) fois fkim®e (rod cell) ereh &% 5 451 > B 18 3518 q-PCR ik Pl 4+ 4
X 18 ¥ odp B AL FIE T4 3 0 # IR opnlswl ~ opnlsw2 s opnllw2 ~ opnlmwl ~ rho ~ pde6b - otx2b
w3 TRk > @ forpe6ba e FlA MR E_F H e

# % FIfE Betason-N i 34304 » 44+ 3 B 7 <~ che g > i@ * 55 TR Betason-N {4 1 &%
duratears 3 # 91 % > &P BB % P o 3 IR duratears PP R F A F T 'E o Lsf TR Betason-N
i w] P o RPE - #3 /= 43« Bk fm#e ehavh & 5 3 {r cone cell 2 rod cell ¢ & 485 4F §
.r-g*—q; °
Byt enE s Fas 2% 20mM o 3.0mM 7 NalOs# 7 % 2 14 % chien] > R4 5 A
Betason-N 3% # 91 % chiew] @ 5 5 3| - LAR 005 B ek > @ 35 ki@ ¢ §3F 1 - RPE %=
FFA50 5 R B E L TR e FI L A PIRL T ;ﬁd NalOj; fr Betason-N & * 4R.! }*’”3—[?3 g
B 0 0 R R ATF v R IR TRA AR R hi ko h F R T A

Abstract :

In the recent year, zebrafish (Danio rerio) was used as animal model for studying drugs and diseases.
Retinopathy is a kind of retinal degeneration due to disease, which causes vision loss. And the mechanism
is thought to be linked to oxidative stress. It is expected to explore the mechanism of retinopathy through
the animal model of zebrafish and understand the molecular mechanism of retinal damage, which will be
helpful for clinical application in the future. This study is mainly divided into two parts. The first part is
the sodium iodate (NalOs), many previous studies have confirmed that NalOs can be used to establish an
animal model of retinopathy. However, there are few discussions about NalOs; acting on zebrafish.

Therefore, we wanted to establish a zebrafish animal model for retinopathy by NalOs. The second part is
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the steroid Betason-N. Long-term use of steroids will cause side effects of eye diseases, so we want to
understand how steroids affect the eyes and cause damage to the retina.

First of all, we set up the intraocular pressure (IOP) value of wild-type zebrafish for 3 months post
fertilization (mpf) to 24 mpf, we found that IOP doesn’t change neither at different ages nor genders. In
the NalOs, we took 3 mpf male fish and immersed them into 2.0 mM and 3.0 mM NalOs for 7 days and
14 days. First, the IOPs were measured and suggested that the IOP was significantly higher than the
control groups at the concentration of 3.0 mM of NalO; for 14 days. The apoptosis signal of retinal
pigment epithelium (RPE) can be seen by TUNEL staining in the NalO; groups, it was proved that NalO;
had specific damage to RPE. And then the retinal tissue section was performed, it was found that the
thickness of the photoreceptor cell outer segment (OS) was significantly thinner than the control groups at
the concentration of 2.0 mM and 3.0 mM NalO; for 7 days and 14 days. In addition to the thickness of
inner plexiform layer (IPL) was also significantly thinner than the control groups at the concentration of
3.0 mM of NalO; for 14 days. Through the immunofluorescence staining showed that the OS of cone
cells and rod cells were damaged. Finally, g-PCR was used to investigate the photoconductive genes, and
it was found that it was downregulation on opnlswl, opnlsw2, opnllw2, opnlmwl, rho, pde6b and otx2b.
While rpe65a was upregulation.

In the steroid Betason-N, we took 3 mpf male fish and immersed them into Betason-N and duratears
for 91 days. Among the results of IOP test, the IOP of duratears was significantly decreased. In the steroid
Betason-N group, RPE also showed apoptotic signals, the thickness of the OS was significantly thinner
and damage to the OS of cone-cell and rod cell.

Based on these results, 2.0 mM and 3.0 mM NalOs; for 7 days and 14 days and steroid Betason-N for 91
days showed some symptoms of retinopathy. Including damage to the OS, the appearance of RPE
apoptosis and the change of photoconductive genes. Therefore, we believe that the zebrafish animal
model of retinopathy can be established by using NalOs and Betason-N. Looking forward to using them

in the future to explore the feasibility of clinical protection and treatment of retinopathy.

16




6

Fet o B~ 2 < JET Wu-BFP-14 RS-k 54 ok o ARveps o $ & R § he + 841

To explore the protective mechanisms of the water extract of mycelium of Taiwan native Cordyceps
cicadae Wu-BFP-14 on propacetamol-induced acute liver injury

F2 3%k 4R ki

RE

Backgroup: ¢ fig*=<fs (Acetaminophen; APAP)E — a4 B i1 * ey L ab g * # > @ § APAP & *

WE R €3 A G (Acute liver injury) > & 5 F ot Bt S RFF R G PEIFRE 7R
(Propacetamol)#_ APAP 7% 554~ > propacetamol & /F%K ¥ ek 3842 4 4 5 2 ;02 APAP - R v 7]
Bt AR Bk i@ % propacetamol 2 2 A TR G B 4 BN A 4T S MR RS g AR IE R o L JE TS
(Cordyceps cicadae) = — &% 2 *HIE % {PE F 0 75 PH ~ SR EF ARG HITRIGER 5 #ox
e Ao Fpt o AR T A AR A B R S METEER B o) SRR G iRk 2 0F
A

Material and methods:#\ i3 &k & -] & < SE-F M-k 5 H 3 % (62.5 mgkg, 125 mg/kg, 250
mg/kg MW)2_{& > "% & propacetamol 600 mg/kg % F3+4p 5 4 > 18 | s 247k ¢ ALT,
AST ~ % % F]+ (TNF-a, IL-1B) ~ *#% H&E stain ~ #7587 hg it B 4 J59(MDA, GSH) ~ 4§ i fiZ
% (SOD, GPx, Catalase)* Propacetamol i #f% % (CYP2EL, UGT1A)» 3= MW enifiFr4 20 % 4] o
Results: Propacetamol 5.4 CYP2El ¥ #= 3 4 NAPQI, GSH ¥ 12 ¥ v NAPQL:%& % 7 NAPQI i =
FOLRA P A AR LR o B FERwEERS > ALT, AST» ¢ F#RB - AP S Mr

a3 % 62.5mg % 125 mg MW i B ¥ "% i< APAP 3 $5F5% e 3k o f# 2 o /g ¥ ALT, AST #
B B MW B 5 %3 APAP "H4F § criiy 4 > AP iE - 9 247 MW eni 84 MW 2% i< APAP
# % CYP2EL 23> e 2 5 UGTIAL & > B MW 3 a2 5 APAP # 3F% 4 NAPQI
BAFREY A4 5 w2 A APAP s NBRAS o ¥ b VR A 2 5 5 625MW ~ 125MW ¥ 1Y
54k APAP *% M7 GSH £ > I FF 125MW ‘e ff i< APAP 3 ¥ FFeni s it #+ MDA > B MW
i "% 1L APAP o iR e s g H RS - 72 iy 1Y f¥ % SOD, GPx, Catalase 7% 1230 32§ %] 5 4k
87 MW A %% o it MW 2P kg ek 4 APAP 34 3«0 TNF-a % IL-1B %  F]+ -

Conclusions: + 7= 75448 -k 54 (MW)E 5 3£ propacetamol 3% 4 F4F i chae 4 > 4 & hA 3 48
#1815 16 % X propacetamol FEZERY CYP2EL £ 3R » 5 1 F (VR4 » & 5% b3 X F]F o B X' (O0F
g > A S W FRkE- T e

Abstract:

Background: Acetaminophen (APAP) is a widely used analgesic and antipyretic drug. Excessive APAP
can cause acute liver injury (Acute liver injury), and may worsen into acute liver failure with a high
fatality rate. Propacetamol is the prodrug of APAP. The metabolism of propacetamol in the liver and the
way in which it induces damage is the same as APAP. Cordyceps cicadae (C. cicadae) is a fungus that
parasitizes the larvae of the cicada family. It contains nucleosides, polysaccharides and other ingredients
that are believed to be effective in protecting the liver. Therefore, this study explored the protective
mechanisms of water extract of cicada on propacetamol-induced liver damage.

Material and methods: The mice was continuously pretreated with water extract of the mycelium (MW)
of the C. cicadae for 3 days (62.5 mg/kg, 125 mg/kg, 250 mg/kg) and then intraperitoneal injection with
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propacetamol to induce liver damage. The serum ALT/AST value, H&E staining of pathological sections,
inflammatory factors (TNF-a, IL-1pB), liver oxidative stress marker (MDA, GSH), antioxidant enzymes
(SOD, GPx, Catalase) and metabolic enzymes (CYP2El1, UGT1A) was detected to evaluate the
hepatoprotective effect and mechanism of MW 18 hours post propacetamol injection.

Results: The results show that the 62.5mg and 125mg MW pretreatment can significantly reduce the
propacetamol-induced liver necrosis ratio and serum ALT and AST values, showing that MW has the
ability to protect APAP induced liver damage. MW pretreatment reduced APAP-induced CYP2EI1
expression, but UGT1A1 expression was not significantly different from propacetamol group.

Obvious MW pretreatment reduces the production of APAP metabolic toxicant NAPQI in the liver, and
does not affect the non-toxic metabolic pathway of APAP. In addition, in terms of oxidative stress,
62.5mg and 125mg MW pretreatment can restore the amount of GSH reduced by APAP, while 125mg
pretreatment reduces APAP-induced lipid peroxide MDA, indicating that MW can reduce APAP-induced
oxidative stress in liver tissue. However, the activity of antioxidant enzymes, SOD, GPx, and Catalase is
not improved by MW pretreatment. However, MW pretreatment significantly reduced APAP-induced
TNF-a and IL-1f inflammatory factors.

Conclusions: The water extract of mycelium (MW) has the ability to protect propacetamol-induced liver
injury. MW pretreatment reduce the expression of CYP2E1 induced by propacetamol, reduce oxidative
stress, and reduce inflammatory factors, and ultimately reduce liver cell necrosis. More detailed molecular

mechanisms need to be further studied in the future.
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The side-effects and toxic mechanisms of high-dose N-acetylcysteine therapy in mice with

e P

propacetamol-induced acute liver damage.
B4 PRE RERE IR
#E

¢ fip¥efs (acetaminophen; APAP)E - f& % L o4 34 % > L BB enit * T > ¢ L P
R P G RF S 5 S N-e gt kg ik (NAC)L%%I% P o 3t iak APAP ¢ & o (e gk b
NAC +ﬂ—%,pn§ww FEEETTER APAP P A p 4 0 A H A FHE APAP ¥ 4 K 0 G BHH
T A FRF NAC /oA EF 1H B ok o 407 ) £8 (propacetamol) &_ APAP e Sg 47 > F
RS RIE R R 0 &R BB Az ehk BT R SBen it 4] APAP - # - APAP % /] 8k
MR hp A 1 A dpdp 00 > Fpt o AP ] B 3 AR N-o fRE sk g pis k4R 0 BRI
FEEMIEG ] Beag (T B3 s o

A ERPFEI RS R A7 BAE SR RJIZE 168 | B35S 0 R 2 BALB/c &
C57BL6/J -] & 48 | prerzc 5 &) 4 6] 5 1400 mg/kg £ 1600 mg/kg ; ™ # & & NAC /5% 67
1200 mg/kg ¥ & I & 7 168 | PF 575 5 e f S ¢ o A g 0w 275 mg/kg s NAC i f APAP ¢ &
BBk BRSO 5 100% 0 iz 12 400 ~ 800 mg/kg (A NAC inf s § 3 33 5.5 4] Rehizis
FTE S F A 275 mg/kg SINAC 45 8.5 4] 8 - s s #l R o

AP T EA AR R G AR I BALB/e ) RIFZ AP NACEE oy &0~ 48
B B B S NS4 ] B 1200 mg/kg £0% B 1.5 /) FEES 2 1255275 ~ 400 ~ 800 mg/kg
FINAC i & M 156012~ 24~ 48 /) pref | B/ LB 085 3~ i @ e ALT 22 AST
o AP IR 1255275 mgkg (A NAC i5% & M AFE G F A8 2ol 0 3228 NAC 400 2 NAC 800
iof s ALT 2 AST #iciE 82 fw%e 5 =+ 54p % » NAC 400 22 NAC 800 AJZ ¢ 12+ APAP ¥ 4 | &
B oF ] B o NS00 BJZAE E 5 11 APAP ¥ 4 | Ry 1 ¥ /) &% GSH kT » ¥ # ¥
L FF IL-6 ch b S {od R P AR o g 0h > N275 o N400 AJ®%% 1 & ¥ | B = i
H 7 fiy (TG) f 4 4 1 TR FeH b finc o NS00 AL PP AF chlff 40 0 FHEY SRR, AR B = LY
WA FREEME c BB R % o R NAC #r477% GSH £ » -+ 4 755 18 SHIRLE vy 955
A58 0 P kP L 0 A 3 A N800 fe g N800 ;o e B~ » & E NAC citimd |4
A EA K- BT o

Abstract:

Acetaminophen (APAP) overdose induces acute liver damage and even death. The standard therapeutic
dose of N-acetyl cysteine (NAC) cannot be applied to every patient, espe-cially those with high-dose
APAP poisoning. There is insufficient evidence to prove that increas-ing NAC dose can treat patients who
failed in standard treatment. Proacetamol (propacetamol) is the precursor of APAP. It is often used to
relieve pain after surgery. The mechanism of acute liver failure caused by the propacetamol is the same as
that of APAP. The pathological mechanism of APAP-induced acute liver injury in mice is similar to that of
humans. Therefore, we used mice to study the side effects and toxicity mechanisms of high-dose

N-acetylcysteine in the treatment of propacetamol induced acute liver injury mice and healthy (normal)

19




mice. We first tested the 168-hour survival rate of different strains of mice at different doses of
propacetamol. The lethal doses of BALB/c and C57BL6/J mice treated with propacetamol for 48 hours
were 1400 mg/kg and 1600 mg/kg, respectively. Two inbred mouse strains with different sensitivities to
propacetamol-induced hepatotoxicity were treated with different NAC doses. The results show that 275
mg/kg NAC can completely rescue propacetamol poisoning (1200 mg/kg) in two strains of mice.
However 400 and 800 mg/kg (NAC 400 and NAC800) treatment decreased the survival rate in two
strains of mice. Therefore, 275 mg/kg of NAC is a better therapeutic dose for propacetamol poisoning
(1200 mg/kg) of the two strains of mice. We selected BALB/c mice that are more sensitive to
propacetamol to explore the molecular mechanism of different NAC dose in the treatment of acute liver
injury. The result show that the therapeutic effects of NAC on propacetamol induced hepatotoxicity were
dose-dependent from 125 (N125) to 275 mg/kg (N275) according to pathological section of liver and
serum ALT/AST level from 12 to 48 hours treatment. In the NAC400 and NAC800 therapy groups, the
ALT and AST values and the percentage of cell death were equivalent. Elevated doses of NAC (N400 and
N800) caused additional deaths in both propacetamol-treated and normal mice. N800 treatments
significantly decreased hepatic GSH levels and induced inflammatory cytokines (IL-6) and hepatic
microvesicular steatosis in both propacetamol-treated and normal mice. Furthermore, both N275 and
N400 treatments decreased serum triglyceride (TG) and induced hepatic TG, whereas N800 treatment
significantly increased hepatic TG, hepatic free fatty acid and serum total cholesterol levels. In
conclusion, NAC overdose decreased hepatic GSH level, induces hepatic and systemic inflammations and
interferes with fatty acid metabolism, which in turn causes the death of mice in normal and proacetamol
poisoning mice. The detailed molecular mechanism of high-dose NAC toxicity needs to be further studied
in the future.
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Apigenin suppresses cell proliferation and invasion via inhibiting Pin 1 and Wnt/B-catenin signaling
pathways in triple-negative breast cancer.

FAL AL dfpErpmeic

&

F B WNT /B-catenin 3 5Ll B e F A g% 2 ¢ Ao £ £ (8% o B-catenin 17 iy B % € ¥
RTMEATF (4oime i3 v DI) rnj)?.%\ o B AR TEZE -
BENEERETEER o RIFE T FZFLEFIREAE L Mo 3 BirA RE s BT
F R A2 LS U e B e R mﬁﬁ#'l A FHE RS AP HFHFTEFZ LT LED
& Wt /B-catenin % 5Ll g fr Pin | Fd krd] = B2 545U 603 72 - EMT -

S AEEATY o APRET MIT § :;g» & o transwell » EES% > 1A BTG wme F
WA wieBHFfrEReig > B2 LT RS ’“k’ WNT /B-catenin i j& e795 {2 4 F hj-d Bk T o
BEIGCC )@‘T & e transwell » EEFHNEE L P > FTEFZMER RIS NPrdlloe B3 fozg o
Western Er 4 17 881 % % % "% 147 Pin 1 v B-catenin F-v &KL & prdrd] 1 EMT 4p M §-v
# i o
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Abstract:

Background: Abnormal WNT/ B-catenin signaling pathway plays an important role in human
tumorigenesis. Aberrant B-catenin function leads to overexpression of its effector gene such as cyclin D1
and accelerates cell cycle progression in human cancers. Apigenin , a kind of flavonoids abundant in
vegetables and fruits, has been reported to possess anti-cancer activity with low cytotoxicity and
mutagenic activity, but the mechanism by which apigenin inhibits triple-negative breast cancer cell
proliferation and invasion still remains unclear. To this end, we investigate whether apigenin inhibits
proliferation and EMT of triple-negative breast cancer via inhibition of Pin 1 and the Wnt/B-catenin
signaling pathways.

Methods: In this study, we conducted MTT, wound healing and, transwell invasion assays, to evaluate
cytotoxicity, proliferation, cell migration, and invasion, respectively. Western blotting were performed to
monitor the protein levels of active molecules involved in WNT/ B-catenin pathway.

Results:  The results of wound healing and transwell invasion assays demonstrated that apigenin inhibits
cell migration and invasion in a dose-dependent manner. Western blot analysis revealed that apigenin
decreases the level of Pin 1 and B-catenin protein level, and concomitantly suppresses the expression of
EMT-associated protein.

Conclusion: Apigenin can regulate B-catenin level to inhibit EMT through inhibiting Pin 1. We thus
suggest that apigenin may act as a potential adjunctive therapeutic agent for triple-negative breast cancer

patients.
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The role of SET7/9 in anti-aging protein expression and cell senescence in renal tubular cells

L ER LR S ST SIYE

&

Fr el vi-fin (IS) #- A& Jehfga g+ 2 > d WETE M RBTHAE R (CKD) i B @ 2L
¥EL o SET7/94 - ke Flpg p” ASpr > v Bt e do HIhdpg pe” A1t > X%
RS HT FE AT APy Pk g &P SET7/9 & IS A & chint it v L d{rlw
R XY A FR A E S oA 1200 uM IS £d2 NRK-52E w9 24 | B??vj:"%gﬁ Western
Blot 4 47 #& iBl4% 1t 39 F (¢ 3% Klotho ~ sirtuinl ) h3v FLE o PPFF > 4 R e % ¥
e @R KM h B-X S s (SA-B-gal) %4 ~Cdk #rlA v p2l {r pl6 chd E 341y
2 pS3 E&F]S At o s I LR K REMERAL T IS ¥ P16 F-v ¥ k£ 5ifc NPMI1 ¥
P R APk AP > IS 330 Fuk it 3=v (Klotho fv Sirtuinl ) e i > I3
# & NRE-52E v @ i B-L U ~ pl6 ~ p21 v p53 k3 Fiwre %% o NRK-53E i
# * SET7/9 #r#l# i % siRNA /w8 SET7/9 - % IS #r#|ch Sirtuinl 3¢ % BB R4 o o
*h o § SET7/9 #drd|pF » IS 2 NRK-2E % ¥ e % £ ikt B-L S Hpefe p2l o
PR o i F S EWP > SETT/9 39 F A Fdk it 39 Sirtuinl 2E 2 e R E R
& LS o

Abstract:

Indoxyl sulfate (IS), a typical uremic toxin, is involved in the development of chronic kidney disease
(CKD) with its nephrotoxicity. SET7/9 is a protein lysine methyltransferase which catalyze lysine
methylation of histone H3, affects chromatin structure and participates in gene regulation. Our study
aimed to clarify the regulatory role of SET7/9 in IS-modulated anti-aging protein expression and cell
senescence. Kidney epithelial cells (NRK-52E cells) were treated with 1200 pM IS for 24 hours, and
protein expression of anti-aging proteins, including Klotho, sirtuinl was detected by Western Blot
analysis. Biomarker of senescent cells including senescence-associated [-galactosidase (SA-B-gal)
staining, increased expression of the Cdk inhibitor proteins p21 and pl6, and activation of p53
transcription factor were examined in IS-treated NRK-52E cells. The effect of IS on P16 protein
fluorescent signal and NPM1 protein subnuclear localization were explored by immunofluorescence
microscopy. Our results demonstrated that IS attenuated anti-aging proteins (Klotho and sirtuinl)
expression and induced cell senescence with expression of B-galactosidase, p16, p21 and p53 in NRE-52
E cells. Treatment of NRK-53E cells with either SET7/9 inhibitor or silencing of SET7/9 by siRNA
restored IS- suppressed sirtuinl protein expression. Moreover, upregulation of cell senescence marker
B-galactosidase and p21 in IS-treated NRK-2E cells was attenuated when SET 7/9 was inhibited. These
results indicated that SET7/9 protein plays an important role in modulating IS-induced cell senescence

and anti-aging sirtuinl proteins expression.
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MBNL3 Participates in ovarian cancer development

F2: M RERFFLH

EE:

MBNL3 & - 8 & E# 2 P45 RNA 24 39 » 1 & s ey o PR W AF SRR
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233 1* MBNL3 £ 3L& » I 2 si-NC T 5 R 2 o & * RT-PCR {rd * 25 /% 4 % 33 i* MBNL3
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B 4xF  MBNL3 ~ HeyC2 ~ Hela ~ 7 & & ~ dm?2 845 ~ B33,

Abstract

MBNL3 is an RNA-binding protein that regulates alternative splicing and is mainly expressed in
proliferative tissues. It has been reported that MBNL3 plays a promotive role in many cancers, such as
breast cancer, liver cancer, non-small cell lung cancer and other cancers. Previously, our laboratory
discovered higher MBNL3 expression in ovarian cancer cell lines than in normal ovarian cells, and
MBNL3 knockdown decreased the growth rate of ovarian cancer cells. To determine how MBNL3
expression impacts on the cells, we cultured ovarian cancer HeyC2 cells and transfected the cells with
si-MBNL3 to knockdown MBNL3, as well as with si-NC as a control. We confirmed decreased MBNL3
expression after MBNL3 knockdown using RT-PCR and Western blotting. And we examined cell behaviors
by wound healing, transwell, and colony formation assays. On the other hand, we transfected DNA to
overexpress MBNL3 in Hela cells, and examined the cell behaviors in the same way. Our results revealed
that knockdown MBNL3 in HeyC2 decreased the migration ability of the cells, as well as the colony
formation ability. Overexpression of MBNL3 in Hela cell also promoted cell migration.

Key word: MBNL3, HeyC2, Hela, ovarian cancer, cell migration, colony formation
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Modulation of anti-aging Klotho expression by protein arginine methylation in NRK-52E cells
g3 B ERE RS
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0 KO A > FAE Klotho 3¢ FAFehd i« A P2 sigurg @ > AP 7 PRMT6 = NF-«xB
R iE% 22 NF-kB b4 e ? A1 B> ¥ B8 NF-kB i& » fme P12 4] Klotho 3-v Fra it e 3 7 ie-
# FEin Klotho % | g9 79 At eddy > AP 0 4g fefolf 4 i 7 A LT ¢ B Klotho Fv e
oo PR IS K AJE A B FERITH | ¥ Se%7 (NRK-52E cells ) » L% 3] IS @ ird] 7 Klotho F-9 F e
2o X PRSI HAMY AW 4 (PRMTA) ~H LM AEB6 (PRMT6) S 7/9 A Rps T A
w5 (SET7/9)cn% T o 546 DNA 7 & # 4 e il ] (5-Aza-2-dc) ~ & — Meph & e ™ fA 45 s | A1
(AMI-1 )~ 3to=fie ® A 46 45 o 414 ( SET7/9 inhibitor) AU (5 > 7 i 4% IS #7411 Klotho &5 4 BE w
A o NF-kBAkins 44 fe” A eng > @ % LBk P % > 832 NF-kB 22 PRMT4 « PRMT6 #4p 3 i+
oo F AU LAY KL F HAIL AMI-1 ~ SET7/9 inhibitor FE %7 IS 3 ¥ NF-xB %45 = o ¥ ¢k i # 3t
FIR (CHX)IL 97 % > P 0 B8 6 - (il g po 7 AFFdrd A (% » 54 Klotho F-d T TR - izl
R4 7 B4 Klotho 3-v B4 2 & F > & 7 ik - & F]44 £ Klotho v Fa FxR2 %’"ﬂﬁ-‘ﬁ:?}fﬁm‘/r
RS

Abstract :

Indoxyl Sulfate (IS) is a pathogenic factor that cause chronic kidney disease (CKD). In the renal tissues of CKD
animal models and patients with end-stage renal disease, expression of Klotho, a protein with anti-aging function,
is down-regulated. Epigenetic modifications, including DNA methylation and protein methylation modulate gene
expression. In our previous study, we demonstrated that lipopolysaccharide (LPS) up-regulated the expression of
protein arginine methyltransferase 6 (PRMT6) which affect the activation of NF-kB, consequently regulating the
expression of Klotho protein. To further confirm the role of protein methylation in modulating Klotho protein
expression, we treated rat kidney epithelial cells (NRK-52E cells) with IS and investigated whether lysine and
arginine methylation affect Klotho expression. IS downregulated Klotho expression and upregulated PRMT4,
PRMT6, SET domain containing lysine methyltransferase SETD7 (SET7/9) expression in NRK-52E cells.
Expression of the Klotho was diminished by IS-treatment and was restored by DNA methyltransferase inhibitor
(5-Aza-2'-dc), protein arginine methyltransferase inhibitor (AMI-1) or protein lysine methyltransferase inhibitor
(SET7/9 inhibitor). These results showed that both DNA methylation and protein methylation could regulate the
expression of Klotho protein. Immunoprecipitation experiments showed that NF-xB was identified as a substrate
for arginine methylation and interact with PRMT6 in NRK-52E cells. In addition, inhibition of PRMT activity by
AMI-1 blocked IS-induced NF-xB nuclear translocation in NRK-52E cells as revealed by immunofluorescence
staining experiments. Moreover, cycloheximide (CHX) chase assay was used to analyze the protein stability of
Klotho in the treatment of IS and AMI-1. Our data indicate AMI-1 maintain Klotho protein in a more stable level
and restored protein expression of Klotho suppressed by IS treatment in NRK-52E cells. Our findings suggest

protein methylation play an important role in modulating anti-aging Klotho protein expression in NRK-52E cells.
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The Correlation Between Protein Arginine Methylation Degree and Nucleolar Stress on FUS Protein
Nucleolus Distribution

CEREER Wy SIS

Abstract:

Protein arginine methyltransferases (PRMTs) lead to protein arginine methylation. An RNA-binding
protein FUS can be arginine methylated by PRMT to modulate the subcellular distribution and form
granules in nucleus in a hypomethylated environment. I want to know the effect of protein arginine
methylation on the distribution of FUS in cells and knocked down PRMT1 by lentivirus infection or
methyltransferase Inhibitor, such as K313 and AdOx to prepare hypomethylated environment. I also
treated cells with a nucleolar stress drug CX-5461. Only a few FUS granules which were not co-localized
with the nucleolar marker fibrillarin appeared in hypomethylated cells. Nutlin can upregulate the level of
a paraspeckle scaffold IncRNA NEAT1 level. As predicted, there were more FUS granules co-localized
with a paraspeckle marker NONO forming in HSC-3-PRMT1-KD cell when treated with Nutlin. I also
used qPCR to detect NEAT1 level in PRMT1-KD cells. The NEAT1 level and the number of paraspeckles
were higher in PRMT1-KD cell than in control cell. Therefore, our study suggests that protein arginine
methylation might modulate the distribution of FUS in cancer cells and make PRMTI1-KD cells form

paraspeckles.

Key word: protein arginine methylation, FUS, Nucleolar distribution, paraspeckles
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Production of Polyclonal antibodies and development of Enzyme-linked Immunosorbent Assay for
Symmetrical dimethylarginine
g3 4 RE B A%
EE

- 7 Az & (symmetrical dimethylarginine, SDMA) 2444 = 7 A HF g fic
(asymmetrical dimethylarginine, ADMA) &% f?;‘l‘ f?:ﬁv » F M e 3t Fed T Y %%EI??;FK ¢ A4
SDMA » pt 57 p d & % & g TRERTI R ? o Flot 5 B §RITHRE > it - B2
e o BB TERRE R E.:,%‘« (International Renal Interest Society, IRIS) I&_%"Iﬁa (Chronic
kidney disease, CKD) 4531 ¢ L 4p i SDMA 430 L e {einfr e & 2 o FIRL B - P 2 T 1eh
BB S HOALE PR E P AL Lo d 3 SDMA Z o) A F R Edg - B
2 E A E-s A (-OH)» F]pt i @ * 1 succinic anhydride & SDMA &Es A (-OH) 474 d158 2
(-COOH) » £ 12 1-ethyl-3-[3-dimethylaminopropyl]Carbodimide (EDC)/N-hydroxysuccinimide (NHS)
Al R AP T gkl (NH) g &+ 57 LA Rtz xR SDMA-SH-KLH -
¥ FUR A% ~ Balb/c ) BEEPN HE H pRE R %ﬁ d  competitive indirect ELISA (ciELISA) % g
BR e i? 355 SDMA & - M4 2 o o ciELISA RlpahS % 5 ¢ ¥ UFR > 4
F o] R a3 #FF 2mg > 2@Eir@Ei2 A2 % SDMA £ 5 & - (22 Jaf8 > F]pt &
ARG AL EELIRE D REF U SPR Y A B - BRI M H B P R
v > 4 BTG & y-globulin % SDMA :£{74& & » P H LA/ 87 M A2 { 4k - (2 22 b
i
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75 F* < 7 Salmonella enterica serovar Typhimurium LT2 <8 3% DNA % & 39 Fend it s 2385
HAE  DNA & & F 10 % % 4 i

Purification, expression, crystallization, crystal structure, DNA binding properties, and mutational
analysis of single-stranded DNA binding protein from Salmonella enterica serovar Typhimurium LT2
F2: ko2 ¥R RE

&

75 X A (Salmonella enterica) & & fF < I& 127 B35 P HF > g A Mg vz R 2 2
fefrdt, X ¥ e 5 6 B 3§82 17 3000 427 Fe s 53] o Salmonella enterica serovar Typhimurium
LT2 #/%> % - A TG F & F3(S. typhimurium) ey P 7 > Ef Fodo i @ 5§ L ey P
Fl o+ AR H KDL RH R DAY TAREG F ] B - WS Fad 54 e LR
RisV it RioR T EFURE RPN RRARTR O OL ALV o TREEY Fzg8
B e AP AT A REEFR PO o & IS FTE L DNA B & 39
F ( single-stranded DNA binding protein; SSB)#_— fé & 3= & > ** ‘o 5] DNA 47 # ~ i3 15.—55? € apF
PHREER A L FV R AATARL F o F o d 3 A §EAF @ DNA #7i¢ * 08 % DNA F-v
A RPA - H DNA & #2224 377 SSB 7 fo » FI S idfp2 @ A7 3 Henfad Z @liv®
Bl #RA 0 B 5P E{H SSB (SetSSB)B L A fE 1 » i@ 7 i 11 SSB IF & frflfkie ki
Ry EF o ap AT AP R ARE S D SetSSB» kAT H - M o L7 TR S
BRoAPHFREAZEFRY FHUA L ARFIHFEEFREBHFEELE > H I - BEhhH
& & 'r,'i€ i# % 14% PEG 4000 ~ 100 mM HEPES ~ pH 7.5 ~ 125 mM sodium acetate £ 50% glycerol - P

ot e gd B RdR g e X B"T‘sﬁléﬁng MR BT Pp2 RN B R St R LERY TN
Emﬁimhhl“gq*m%E’T FHAGy#FALoE A4 5% - (74 [Ren-Hong Luo, Yen-Hua
Huang, and Cheng-Yang Huang (2021) Crystal structure of SSB from Salmonella enterica serovar
Typhimurium LT2, PDB ID 7F25] - 487 82 N %7 7 & A HE P Hps & = it % (0OB-fold
domain) » @ A7 Y o APRREL BRI AL W 0 R LR R0 FLI R
TR B e R i Mo AP R TABFZE SRS AANTERRREL SN
B8 SSBRRZ e M BB HEEA NS5 F E R SR SSB £ & B¢ SetSSB
AEfpERE > TR Al R B RE 2 S Ry o
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Risk of Major Adverse Cardiovascular Events in Early Stage Breast Cancer Patients — a Nationwide
Population-based Study

FAGET G EEEE T

Abstract:

Background: Breast cancer is the most common cancer in women worldwide. Adjuvant treatments such
as chemotherapy and radiotherapy after breast cancer surgery cause long-term cardiac toxicity. We
conducted a nationwide population-based study to evaluate the risk factors for major cardiovascular
events (MACE) after breast cancer treatments.

Methods: Patients diagnosed with breast cancer between January 1, 2007 and December 31, 2014 were
identified. Accordingly, three national databases were used, namely the National Health Insurance
Research Database, the National Mortality Database, and the Taiwan Cancer Registry. The incidence risk
of fatal and nonfatal MACE was calculated, and the adjusted cumulative hazard ratio (aHR) was
estimated.

Results: Overall, 26,874 patients were included for analysis. Age at diagnosis and pathological stage
significantly influenced the risk of non-fatal MACE. No difference in the risk of nonfatal MACE was
noted between different adjuvant treatment groups. The age at diagnosis older than 60 increased the risk
of fatal MACE (aHR 2.05, 95% CI: 1.60-2.63). Patients who received adjuvant chemotherapy and
radiotherapy had an increased risk of fatal MACE (aHR 2.65, 95% CI: 1.76—4.01) compared with those
who received no adjuvant treatment. Patients with stage II disease also had an increased risk of fatal
MACE compared with patients with stage I disease (aHR1.62, 95% CI: 1.26-2.09).

Conclusion: In general, age at diagnosis, pathological stage, adjuvant treatment is correlated with the risk
of fatal MACE.

Key Words: breast cancer; adjuvant treatment; major adverse cardiovascular event
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To explore the anti-cancer effects of combined treatment of Naringenin and Juglone on the proliferation
of breast cancer cells

FAMAET  BEREES

&

SRR AR b B AP L AL R RRL - ER AR R%
i%?bﬁgﬁﬂvgﬁﬁéﬁ%fWt&ﬂme%uﬂ'-{—Eéﬁﬁﬁﬁ%#°éﬁiﬁiﬁgﬁﬁé
A4 % (Naringenin) fr#* #*f2 (Juglone) ° 53 A7 % & B[R 7 L Fri| 3 Hijlr}ﬁ'g‘fsm et £ H
2l

thd 27 L EF e R A GO/Gl B F S e = L @ B YRV LA i 4] Pinld
Fov B RS R w4 T w2 4 B d A (reactive oxygen species)fs 4 e F = o
AFE R 6 e AR GL I R e S FOR B ] 5 R m”fi‘a 4B e B ch
Ao 4 ’m%?7ﬁ?ﬁ%%J&Hﬁi%ﬂ’kwLE&%%ﬂwﬁﬂ«wg%» ‘Wi 35 X F B(MTT
assay)® £ F/J2 ¥ 11 it e 3 A F TR S o ¢ % western blot LR th A 2 éq‘ Pinl 3-v % JLpF3
Pinl 3¢ AR EfrfReip Ry EFERE AL ZT N AZEE B 2P TG
APt AR By AP AR EPinl F9 ki1 £ 1% SR Pinl 9 A LM 1A N
#r4] Wnt/B-catenin signaling /£ Fri|mre 3 4 » L EF A SR E - REBG FR %K 2HE o

BERRLE ERES BES & T ASL e 1 ROS ehag 4 12 B fimve = iy 4 o
B F FHame R ST G L PR R B R R A R R ke 2 LR R A L )
WA fer o
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Kaempferol and quercetin inhibit breast cancer cell proliferation and migration through regulating
PIN1-mediated signaling pathway

4. Mg g M

Abstract:

Both kaempferol and quercetin are flavonoids found in plants. The evidence in literatures proved that they
have a wide range of physiological activities, including anti-inflammation, anti-oxidation and
anti-angiogenesis. PIN1 (Peptidylprolyl cis/trans isomerase 1) is a well-known PPlase that alter protein
structure and function by controlling the isomerization of the phosphor Ser/Thr—Pro motif. PINT1 is highly
expressed in cancers and regulates many signaling pathways associated with tumorigenesis, suggesting
that inhibition of PINI1 expression may be a useful therapy for breast cancer. Therefore, we will
investigate whether kaempferol or quercetin can inhibit cell proliferation and migration by modulating
PINI-mediated signaling in breast cancer cells. Firstly, we used MTT assay to detect the effect of
kaempferol or quercetin on human breast cancer MCF-7 cell survival, and used wound-healing assay to
examine cell migration in vitro. We also transfected PINI-expressing plasmid (NM_006221 human
tagged ORF clone) to MCF-7 cells to establish an overexpression condition in the cells. Finally, we will
investigate whether kaempferol or quercetin can reduce the expression of PIN1 to affect PIN1-mediated
signaling pathways required for cell proliferation and migration. Our research hopes to prove that
Kaempferol or quercetin has the potential to inhibit breast cancer caused by aberrant PIN1 function and to

develop kaempferol or quercetin as a leading drug for the treatment of breast cancer.
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To decipher the acute toxicity and protective effect of Taiwan native Cordyceps cicadae Wu-BFP-14 on
propacetamol-induced acute liver injury

CEREE 3 NN 2 SE!

BE

Background: + ## {=(Cordyceps cicadae) &~ f&F 2 B 2 A hE Fo R E B AR X 5 Apiueh
FEFA R T RTET A IR EA LSRN A AHETE %&%w;]lﬁ
TEEF a0 alt s it 5 LR R BTN SN aau

Methods: & =t S i@ * Flfess & F F 8 (F) R #EFRSHE MDicddh 28755 R &
G- B 1gkg & Sg/kgM 2 For I 4 14 2 (S8 SR I FA 0 M E ) RATF 5 F 402 {85
FERSH o APR I FHABREERFE Mk DREBRAGEI B A o F A ¥ A& RFY
+ 7 8 (FA) ~ FF A EMA) ~ KEFFHEW) S RFFASEMW)Z 87 i & 0 T @& % &R
#:(Propacetamol)i& {7 L #5273 & 600 mg/kg o4 FAFE i 340 18/ FF {8 A 47 m i ¥ BRI § M AL,
AST 2 3 % 7 B 7 BUN,CREA T -4t srewlie F e W HE 4 4 > 347 B 522 F & M 0
BI—-E’*",_F;'.?E 3 &% o

Results: % ALT, AST, BUN CREA F 2 pF £+ F 2 3|3 %> m 4k 9 lgkg, Sg/kg # &1 F 2 M ¥
* 7 €1 = ALT,AST, BUNCREA 2 » F]pt i 4@ 1gkgshF 2 M7 € 3 "5 31 216 &
S5g/kg evE| £ & e "F'hg oo BREE TR o Propacetamol BRI G & P R R e e 3
oo Fmiz i g6 ALT-AST R F# 3 o &R Fehig &7 g 3] > & FA, MA,FW, MW =
T dm %] R | PIEEEE ALT ek » 238 & AST 03t 4 > RIIEMW 3 & % "% 11 - &3F3% H/E
R hBET g AR MW AR B S5 i g PR T E B R ) B
Conclusion: & 1 ghkg T e F-M #E 4 K72 £ 5 34> @ SgkgF~ Mg 2| L™
% o MW Z 5 (R 75" X Propacetamol 3 ¥ erdf if %k > A RS HE S 2 HE 2 (T B4
BEFFAY o
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