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S-fluorouracil induced cytotoxicity via down-regulation
radiation-sensitive 52 expression by inactivation p38 MAPK
in human non-small cell lung squamous H1703 cells

Department of Biochemical Science and Technology, National Chiayi University, Chiayi, Taiwan

Li-Ling Liu®*, Yun-Wei Lin"

Abstract

S5-fluorouracil (5-FU), an antimetabolite drug, is used to treat
several cancers also including non-small cell lung cancer (NSCLC)
cells through inhibition of thymidylate synthase (TS). blocking the
DNA and RNA synthesis causing DNA damage. E2F1 is a
transcription factor, which plays a crucial role in DNA repair and is
highly expressed in the cancer cell. Radiation-sensitive 52 (Rad52)
is important homologous recombination (HR) protein. which is a
major mechanism of repair double-strand breaks (DSBs). In this
study, I found that 5-FU reduces Rad52 mRNA and protein levels
in squamous cell carcinoma H1703 cells. 5-FU induced
cylotoxicity via decreased Rad52 expression in a p38 MAPK
inactivation dependent manncer. Morcover, | also found that E2I°1
was associate with 5-FU-induced reduced Rad52 expression.
Overall, 5-FU will have the potential to synergize with other drugs

via p38 MAPK inactivation and Rad52 down-regulation.
Results
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Fig. 1 5-FU reduced Rad52 mRNA and protein in a time-and dose-dependent manner.
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Fig. 2 Rad52 downregulation could enhance 5-FU-induced eytotoxicity and growth inhibition in
NSCLC cells.
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T'ig. 3 E2I°1 was involved in 5-FU-induced reduced Rad52 expression in 111703 cells.
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Fig.4 Reduction of Rad52 expression by 5-FU through MKK3/6-p38 MAPK inactivation in
111703 cells.
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Fig.5 Enforce expression of the MKK6FE vector rescued the 5-FU-induced decrease in H1703

cell viability and reversed the growth inhibition effeet.
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Fig. 6 Inhibition of p38 MAPK activation enhanced 5-FU-induced cytotoxicity.
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Investigation of the inhibition of radiation-sensitive 52 by 5-fluorouracil through AKT
pathway and enhance the cytotoxicity of erlotinib in lung adenocarcinoma A549 cells

Chin-Cheng Chien?, Yun-Wei Lin®*

2 Department of Biochemical Science and Technology, National Chiayi University, Chiayi, Taiwan

Abstract / \

A o B _ 57 As4g
Among all the diseases that humans suffered, lung cancer has become the most = g 32 mDMgo
common malignant tumor around the world. About eighty percent of lung cancer % s ié 272 Feoteis
patients are diagnosed with non-small cell lung cancer(NSCLC). A549 is a lung E ggé
adenocarcinoma, which is one of the NSCLC. Radiation-sensitive52(Rad52) plays § g §2§
an important role in the homologous recombination in DNA repair. 5-Fluorouracil . 0 12525 5 10 20 0 24 48 72
(5-FU) is a chemotherapeutic agent commonly used in solid malignancies. \ erlotinib (uM) e /

Erlotinib is an epidermal growth factor tyrosine kinase inhibitor. By using R1- Fig. 4 Co-treatment of 5-FU and erlotinib synergistically enhanced cytotoxicity.

qPCR, [ found that the mRNA expression of Rad52 decreased when treating with

chemotherapeutic agent 5-FU in A549 cells. Furthermore, I found that Rad52 A y
mRNA down-regulation is in the AKT dependent manner. Under this circumstance, f::: ég
I noticed that the co-treatment of 5-FU and erlotinib decreased the Rad52 %gé
expression and improved cell cytotoxicity. Hence, I assume that 5-FU enhance the % §§

= 5o

erlotinib induced cell cytotoxicity in lung adenocarcinoma AS549 cells.
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Fig. I Rad52 expression reduced by 5-FU was associated with down-regulation of
cell viability in A549 cells. Fig. 5 Rad52 mRNA level with the co-treatment of both erlotinib and 5-FU thus decrease

the cell viability.
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Fig. 3 Rad52 expression is related to AKT pathway when treated with
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S-fluorouracil potentiates the cytotoxic effect of erlotinib in
human lung squamous carcinoma H520 cells by inhibiting p38
MAPK-mediated radiation-sensitive 52 expression

I-Hsiang Huang, Yun-Wei Lin *

Department of Biochemical Science and Technology, National Chiayi University, Chiayi, Taiwan

Abstract
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S-fluorouracil (5-FU) is an anticancer agent that can inhibit new
thymidylate synthase and fracture DNA strands. Radiation-sensitive 52
(Rad52) is a ring-shaped protein which can repair DNA damage.
Previous study showed that the expression of Rad52 increased when
DNA was damaged. Erlotinib is an epidermal growth factor receptor
(EGFR) tyrosine kinase inhibitor. It can compete with the AI'P binding 10
site of EGFR to inhibit the downstream signal pathway. In the present
study, 5-FU and gefitinib which was an EGFR tyrosinc kinasc inhibitor
had a synergistic antiproliferative effect in human lung squamous cell
carcinoma cells. However, the effect between 5-FU and erlotinib in Fig.4 The cytotoxic of 5-FU and crlotinib combination was influenced by p38 MAPK.
H520 is underexplored. In this study, T found that 5-FU decreased the
cell viability of 11520 by inhibiting the expression of Rad52 via p38
MAPK inactivation. Furthermore, I tried to treat H520 with 5-FU and
crlotinib to obscrve whether they would have syncrgistic cytotoxic
effect in H520. The result shows that 5-FU and erlotinib can
signiticantly decrease the cell viability and the expression of Rad52
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mRNA comparing to treat with 5-FU or erlotinib alone. Moreover. 1 10

found that the cytotoxic effects of 5-FU and erlotinib was influenced 8

by p38 MAPK pathway. In short, cotreating with 5-I'U and erlotinib B

can decrease 1520 viability by inhibiting Rad52 cxpression via p38 ' 0 10 5-FU (ug/mL)

MAPK pathway. 0 10 erlotinib (uM)

Results Fig. 5 The expression of Rad52 mRNA was influenced by p38 MAPK after 5-FU and crotinib exposed.
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Study on Antimicrobial Mechanism of Trichoderma spp.
through Comparative Genome Analysis

%hﬁ&1 SRIMF L, 2R H?

1

= 2

AMERE—REF RBF R LM EE

AR RANEA R BALAA VMMM ERARBHEME S ERBHRA - AETRILBTREE

MR A KM ET asperellum FT-101 & T.virens FT-333$2 B sh & 4 4% 4 BIAZ 4 i #k T.virens Gv29-8 ~ T. atroviride P1sA R 4 & T ¥ 84K 888 4k T reesei
CBS1-2% 7 $ R MM KRB AEMH A B R AR GRS  MEZRTAGZHERLEFEZEGARNB I LS TRIRERRAABAREREINE

BERTFABABZR -

HAEHBEIRENERBTEIAMED
WMER > BEASLR

protein #% 5~

& B R e IR R B e A S o 135 B A B 4R U R LC-MS-MS 547 F Bl R i 2 F 5
B 22 B H R IEIL B, 0 Tvirens FT-33352Gv29.8 % & & 4 sedp#l 4 7% B & A Gliotoxin# £ & R ey B2 %--GliT & & - SLaT AR
KBty & ALA. fumigatus 45 H GIiT proteinZ e M BALE R E ek it 8 & L&k 9 TN ;y.%‘ signal peptide
#k 3] R 4k 3t B B A signal peptide - m £ T. reeseit CBS1-2+ 25831 A a’g‘éfpﬁﬂﬁ. 4 4 K Sorbicillinoidag & &%, 8% %--Sor7 & & » W fsor4s i 4 s &

AN R =]

s AR BAFT-33382Gv29.8 ¢ GIiT

RGrILAE ToIs - £ T reeseifii4 #E /1 ¥ Sorbicillionidiz #afb 44 2 £ i Hlm R A B e9ibbd - BATLCHE B 447 ¥ 8 RT reesei sord 5k & [k
& — 18 A4 25 28,849 Sorbicillionid 3t A A% # Sorbicillinoid4g
e by £ R

B4 NERT ERNMY > ATARE S B RBIMSI ST R RN H - AEEAIIRSL
Ml & B2 3 R REM > RABRMAF LR BT HRRERAKACIT KSor7 £k G - K

B.Sor7 % & 4e 4 s .Sorbicillinoid &g zh £ ©

F — AR TS SR S B A e ] F = AR SR Eab e
Plant fungal pathogens  Phellinus  Rhizoctonia  Sclerrotium  Phytophthora 2
vis. Trichoderma spp. noxius solani rolfsii spp-
Pl 100% 100% 100% 100% 41+6%
FI=101 100% 100% 99+1% 100% F1=101 25+8% 4+2% 10£4% 9+14%
TT-333 100% 100% 100% 100% TT-333 100% 100% 100% 100% 216.6pg
(iv29-8 100% 100% 100% 100% Gv29-8 100% 100% 100% 100% 306.9ug
CBS999.97(MAT1-2) 92+6% 92479 100% CBS999.97(MAT1-2)  7242% 86+9% T6+8% 100% 2742pg

void volume {(cc) = 1.7 mL
column volume (cv) = 3.3mL

% = FT-333 LC-MS-MS%& & "‘T"?f’r

Protein ID Name

Annotation

000004-T1 GIiT FAD/NAD{(P)-binding domain

000643-T1 Cupin domain of unknown function DUFS85

003844-T1 Xylulose 5-phosphate/Fructose 6-phosphate phosphoketolase

004959-T1 Cobalamin-i ndependen_l methionine synthase MetE,
C-terminal/archaeal

005263-T1 GPD1 Glyceraldehyde-3-phosphate dehydrogenase, type |

008396-T1 O-methyltransferase domain

009400-T1 FAD linked ox;dase N-terminal

010592-T1

T N F

Y i 1 ORRY RO IO, St W\l ! i OO0, O '

REPES

s A

R

Vegelatlve mycelia (VM)

Bw K Gliotoxin

Culture filtrates (CF)

TLC: CHCI,:acetone =9: 1

a. Gliotoxin

b. FT333

¢.Gv298

d. FT101

eP1

f. CBS999.97(MAT1-1)
. CBS999.97(MAT1-2)
h. QMéa

i. PDB medium

void volume (cc) = 1.7 mL
column volume (cv) = 3.3mL

%’(E’ﬂ CBS1-2 LC-MS- MS’;?E’

Protein ID
000809-T1
003497-T1
004300-T1
004499-T1
005788-T1
006948-T1
007368-T1
008943-T1

Name

HSPS1

SOR7

o
!r /77\

R

Annotation

Glycaoside hydrolase family 16
0

Glycoside hydrolase superfamily

Heat shock protein 70 family
Transaldolase/Fructose-6-phosphate aldolase
Glucanosyltransferase

FAD link

ed oxidase, N-terminal

Paptidase M28

e S A A At s petbtern Lo

% 3% GIiT protein 4 T.virens#1A. fumigatusi

* % T.reeseisori

5 h - 9> UIXOOI|)

)
FOT1L UIXOl01D

S
=
o

0L SPUNOdWOS PIoUI|[IDIG0S

%

2

%
=

B 5 4 Ak 38 4
Sclerrotium
rolfsii

strain

)

007418 (/)

067425 ()
007425 (v)

abocdef ahi

p |ooratsan |

[oo7a24 (n |

Wild type(QM6a) 100%

100 sorlA 59+5%

‘ Sor2A 7243%
G axelcpt colota sordA 69+19%
T Bt sor7A 93+2%
Vell A 57+4%

USKI A 99+1%

CBS1-2 100%

y | cosais am
W) 11859 (ViI)
011858 (ViD)

o11034 (vin|
011851 (v,

a. Gliotoxin
b. QM6a
©. QM6a mus53A sorA (JGI Id: 73618)
d. QM6a mus53A sor2A (JGI Id: 73621)
e. QM6Ba mus53A sorda (JGI 1d.
1. QMBa mus53A sor7A (JGI Id:73631)
" g QM6a mus53a vel1a

13701)

h. QM6a mus53A usk1A
I. CBS999.97(MAT1-2)
). CBS099.97(MAT 1-2) sub1a

|. PDB medium
m. QM6a mus53 SorBA/yprA.

k. CBS999.97-SAN1 (white conidia strain)

N

o o

5.
6.

R JorM

P

B A GIT

EXCEN PR

ang/ml gliotoxin

B R

CK (DMSO)

2ng/mi gliotoxin

1001-SP,,
1001-SP, — gliTASP
7796-SP,,
7796-SP,, - gliTASP
7801-SP,

7801-SP, — gliTASP

CK (DMSO) 4ng/ml gliotoxin 2ng/ml gliotoxin
1001-SP, — gliTASP
1001-SP,; — gliTASP
7796-SP,— gliTASP
7796-SP,;;; — gliTASP

7801-SP,, — gliTASP
7801-SP,;; - giiTASP

yrd @/\‘P ﬂ‘lr/l?ﬁ H AR E*&iﬁ&ﬁ$%éﬁ
su,nal peptide 2, & 3 F FT-333 K & #9signal peptide

Gl &4 F B A 4R 83§ e Gliotoxind F &y At 7

A K 8% % A & sysignal peptide
GliT& & $# b 53-8 # ¢y signal peptide
GliT% & # L A @ FT-3334signal peptide



The effect of Probiotics on Resistin Induced ER stress and
W Epithelial-Mesenchymal Transition in Colorectal Cancer Cells
' Jen-Hao Yu', Chia-Kung Yen?, Chen-Nan Chen'

Department of Biochemical Science and Technology, National Chiayi University, Chiayi, Taiwan
2Department of Food science, National Chiayi University, Chiayi, Taiwan

Abstract

Colorectal cancer (CRC) is the most commonly diagnosed and deadly cancer types in the world. Adipose is a powerful
inflammatory substance that stimulates the growth of cancer cells. Resistin has been shown to be involved in many
inflammation processes.The plasma concentration of resistin is higher in patients with CRC. Epithelial-mesenchymal
transition(EMT) induces cancer cells to acquire stemness. EMT plays an important role in the migration and drug resistance
of cancer cells. ER stress has been shown to regulate EMT in many tissues. Probiotics can activate the production of
macrophages and lymphocytes in the intestinal tract, so it is believed to have the function of strengthening the immune system.
Probiotics have anti-inflammatory effects, but it is still unknown whether resistin induces inflammation in CRC cells and
whether it regulates ER stress and EMT,
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In conclusion, our findings indicate that the addition of resistin to CRC cells can increase the expression of the ER stress
gene GRP78 and subsequently upregulation of EMT gene. It also confirmed that the EMT induced by resistin is mediated
by the NF-kB and STAT3 activation. By adding Lactobacillus supernatant (LFS), it was found that the gene expression of
EMT could be reduced.



Screening and Characteristic Analysis of Stress-tolerant

Trichoderma spp.

Chien-Fen Huang and Ruey-Shyang Chen
Department of Biochemical Science and Technology, National Chiayi University

Abstract

Trichoderma spp. are ascomycetes fungi widely found in soil which are often used as biocontrol agent and biological fertilizer to
control plant pathogens and to promote plant growth. Under abiotic stress, physiological functions of microorganisms could be
affected by adversity which will affect not only plant growth but also the efficiency of biological agents. In this study, 21
Trichoderma isolates were tested under high temperature and high salinity to screen stress-tolerant isolates. These isolates were also
tested for their antagonistic activity against plant pathogen Sclerotium rolfsii. Among tested isolates, Tri-269, identified as
Trichoderma ghanense, was the most tolerant isolate under high temperature and high salinity and was selected for further study.
Growth rate and conidium formation time under different temperature and/or different salt concentration were evaluated.

Experimental Design Table. 1. Antagonistic activity of Trichoderma
ﬂ’ high temperature isolates against Sclerotium rolfsii.

(Thermotolerance) ‘
_ - Isolate Growth inhibition rate (%)
‘l high salinity ‘

(Salinity tolcrance) FT-333 100%
% Antagonistic activity FT-101 52%
Tri-213 0%
P —— { Molecular identification THi-269 87%

# Dilfferent temperature PDA alter 7 days incubation at 25 °C.
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Fig. 7. Conidium formation time of Tri-269 treated at high temperature.

Summary

* A total of 21 Trichoderma isolates were screened under 40°C and
2000 mM NacCl for stress-tolerant activity.

* Tri-269 had a 89.63% growth rate 3 days after incubation at 40°C.

* Tri-213 and Tri-269 had a 34.25% and 26.36% growth rate,
respectively, while incubated at 2000 mM NaCl PDB.

» Test stress tolerant strains’ antagonistic  activity to,
Tri-213 and Tri-269 had 0% and 87% growth inhibition rate against
S. rolfsii respectively.

» Tri-269 was identified as Trichoderma ghanense.

* Tri-269 was able to grow under 40°C and remain alive under 50°C.

* Tri-269 had the lowest conidium formation time at 30°C for 48
hours.

—_—

Fig. 3. Phylogenetic tree of the Trichoderma based on the ITS-rDNA sequences.



