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ABC transporters Atp binding cassette transporters

ALP Alkaline phosphatase

ATCC American type culture collection

BCRP Breast cancer resistance protein

B2M B-2 Microglobulin

DMEM Dulbecco's modified eagle medium

DSMZ Deutsche sammlung fiir mikroorganismen und zellkulturen
EGFR-TKIs Epidermal growth factor receptor tyrosine kinase inhibitors
ELISA Enzyme-linked immunosorbent assay

GAPDH Glyceraldehyde-3-phosphate dehydrogenase

HBSS Hank's balanced salt solution

HRP Horseradish peroxidase

HER2 Human epidermal growth factor receptor type 2

HMBS Hydroxymethylbilane synthase

HPRT1 Hypoxanthine-guanine phosphoribosyltransferase 1

IL-8 Interleukin 8

MTT 3-(4,5-di-methylthiazol-2-yl)-2,5-diphenyltetrazolium bromide

NF-kB Nuclear factor-kappa B



P-gp

PVDF

SDHA

SOD

TBP

TNF-a

P-glycoprotein

Polyvinylidene difluoride

Succinate dehydrogenase

Superoxide dismutase

Tata binding protein

Tumor necrosis factor-alpha



INGIEERED Z AL - WINT 28 ECTH B LREIFFICE FDHRED 60%%
HOYEXRGZRERECTH Y., MNEa@EEHRDO 3 — PllEEZNL THMW X
NBHPE T F F. a-defensin 5 13 A © HEbr & 5 WAl # o 34
WHECSBEET 5[], EF. BEE T ALMIETH % Caco-2 MiflEIC 5 W T a-
defensin 5 Z L 32 2 & TRIEME Y A4 P 7 4 v TH % Interleukin-8 (IL-8)
DHRWEEME T2 ERWEINT W B[2,3], IL-8 FH TPk TH
fa %% o E G2 R T[4-8]2 L 22 b . D a-defensin 5 1 1L-8 F I %
it CchEBRNOHBEMRE LCEEAKEHZELTHWE I AL
bhd, To—5T, RIEUMEBEBEEFOMEICH T 5 /MNMIN a -defensin 5
FREOWMVPBHERFLEREILERAAMOLNT Y B[9,1012 & 2056,

o -defensin 5 FEHZ B 23/ AE L R BIE T 2 Al BEE A R I N T3, 5
I, BOPPBAIED £ 72 a-defensin 5 FEHICHEE L KITT [11]2 & 2 5 Hl
ERSHRELOBERARBINT WS, LEALADL, 2h L DM a-
defensin 5 FEHL D A O FHAfi T H Y . a-defensin 5 P WICBH L CIIMET S T

W,



— 77, M BRI i B B omEEH S F T v RF - X =%
L TH Y. ATP binding cassette (ABC) transporters T & % P-glycoprotein
(P-gp) IV EDBRY Ot IcBIE LT w32 ERALNT WS, £72. [
U < ABC transporters T & % Breast Cancer Resistance Protein (BCRP) 3 3 ¥
DM AT b T A BHREBICEET 22206, IR 7 VvV AF— &% —
B L OCEREOLT IRV CTH 2 EHEEYOBRNEELIHEBICEEZ KX
I£9 [12-14]c Lo T, TR T VAKX —DRYPERDMH
2. BEORERELHHAL TE e HEREINSE A, R LT TV
AR =2 — L GERERIE L OBEE IO T OHE I 7% v,

GE 7 VMl T®H % Caco-2 MIiE X P-gp ® BCRP Z I L . WikEE %
HEST 2 EDBAEER Z L2 b ., RO A FEE D E N - /#FEE KD
EOMAEFRAOBEICHH TN T 5[15-17]

PLE o R 5 Caco-2 MlfLIC 5> T a -defensin S D3 & WE S 5 C &
2T E NI, a-defensin 5 D 5y il A3 RAEVE WG IR R FE DR IE I LS TR E R
BHREEE LR I v AR -2 - OB#EWE 2R T2 2 &R L
b, 22T, HEREKRELZIM T 2EE S LB ERKZ#H T 2

a-defensin 5 & FEARPHERZ I VvV RAK—%—TH % P-gp. BCRP DHKIH&E
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BF{—F Caco-2 i@ X o-defensin 5 Z W3 3

B #E

v b/ - BT A BR 1T 1E Alkaline phosphatase (ALP)2S R L T w3, %

72, MILE=ETAMIIETH 2 Caco-2 Ml ic B W THEE HE O KB I W»

ALP /EPE ML . MM EROWMEZ BT 2 2 & 26 /WG BB E bk

DIEELLTHIONTWA[18], —/H T, HiBD & Y a-defensin 5 & B H#

T IL-8 B FHEHRORE ML, MEHECEE 35

EDVMBE I N TV B[19], > T, Caco-2 Ml @ K5 H # 2% a-defensin 5 53

WL B T T A REREZEZONSE, THIC, ANV IDORK S

Caco-2 MIIIC 35 \> T 77 b 3 — R 2 JEL 0K 00 i 3 1k 48 52 75 3 [20] 2 & 2>

L. %Ny 7 D Caco-2 Mg T a-defensin 5 D W% & -8k 4 I B in

TR R PR INSE, £ THAIX. American type culture

collection (ATCC). Deutsche sammlung fiir mikroorganismen und zellkulturen

(DSMZ). RIKEN @ Caco-2 lfl il D 55 £ 55 fF 28 a-defensin 5 43 W 1T KT F 5

BEMWETL 72,



B KBRMBBIURRGE

F—H FEREY - - AEBEANR)

+ Alkaline Phosphatase Assay Kit (BioAssay Systems: QFAP-100)

* Human a-defensin 5 ELISA kit (LifeSpan Biosciences: LS-F37993)

* Human a-defensin 5 peptide (- 7" F F W 52 Fr)

FIH FRAMRE

55 B # i@ 12 ATCC. DSMZ. RIKEN X Y B A L 72 Caco-2 fifl@ # i L

72 o Caco-2 ffl il i Dulbecco's Modified Eagle Medium (DMEM) i 10%

FBS. 1% *=v VY vy RXArL ZFb+F~AT ¥, 1%Non-essential Amino Acids

(NEAA)ZHRM L 7=d D2 HEER E L, 37°C. 5%CO, DFEMF T CTHEL

7"4
~ o



B=TH MRELFEX

MBS A4 77 3% 13 3-(4,5-di-methylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) assay 3 X Uf Trypan blue $ 2 1C X b FF{ffi L 7z, Caco-2 #l i iZ 0.6-
1.8x10%cells/well & 722 X 5 FHAE L . 96wells 7L — P ICFEM L 7z, MTT %
PBS(-) CHRMEES S5mg/mL 1225 X5 CHBL Ry 7EBE L 72,
Caco-2 fiid % PBS(-) TV L 72, MTT & % Ml @ K5 #b < 250 ug/mL & 7x
5 X 5EA L. 200 uL/ well FME 1 FEfE 4 v ¥ 2=+ L7, Mild%
PBS(-) T # . Dimethyl sulfoxide (DMSO)% 200 uL ML, F A< H v
B LT, A~V VIR E~A4 70 7L —F Y — X —(Tecan) T 562
nm OWHREZEELZ, PNV TA—FMEIT04% P YNV T —
(BIO-RAD)% F >, Caco-2 Ml fg & # S pL L FEEEA L. TC20™ £ HEH)
N Hh v v & — (BIO-RAD) % L CHIf@ Kk Mg EGFR %2 HE L 7%

[21,22],



EMIE  ALP ¥ B X U o-defensin 5 43 3 © J € &

Caco-2 Ml f@ X, 0.6-1.8x10%cells/well IC7x % X 5 FHE L 96 wells 7L — b
R L 2%, 7THHMBRCc28 HEE THEL 2, v 7LD 24 I
AT 2 & BEHIC s & L7z ALP iG M % Alkaline Phosphatase Assay Kit
(BioAssay Systems: QFAP-100)IC X Y #HllE L 7=, LiEH O a-defensin 5 77 i
i |¥ Human a-defensin 5 ELISA kit (LifeSpan Biosciences: LS-F37993) % H] \»

T ELISAEIC LV HIEL 7=,

BATH RNAHHE

Caco-2 i@ 1% PBS (1) T¥EH L 2% . ISOGENII I mL Z il x TH L K &K
VT v 7 AL, RNase free /K% 400 uL il 2 S fHRFI L 72 =@ T 15 min #
&L 7%, 15000 xg T 15minELZfTw, EFEEZBEINLAEZ, 4V Fmov
J — V% 900 L. ki 800 uL I EM L. =R T 10 min FHiE L 721,
15,000xg T 10 min L BEEZ T o7z, 2%, TAVL—X—%ffHL L
HERKE, 500l @ 75% T X — A& A 12,000 xg T 5 min =0 L
Brxx ) —nVuzRET22ex22 BEVELE, ThicdsTRELNEL
B % 10-20 uL @ RNase free K T&EM L RNABK L L7z, ZDOH%. LT D

X2 WT total RNAEEZEHHE L 72,



Total RNA concn. = O.D. 260 nm x Dilution rate x 40 (ng / pL)

Z Dk, WHEE )G % ReverTra Ace (Toyobo)%Z I \» T{T o 7z, Table 1 I/

TSR ZFAE L. 30°CIZ T 10 min. % D% 42°CIC T 60 min, &I

99°CIZ T 5 min DB THRIG X ¥ 7=,

Table 1 Composition of reaction solution for reverse transcription

Component Volume

5 X RT Buffer 2 uL

dNTP Mix (10 mM each dNTP) 1 uL
Random primer (150 ng / uL) 0.5 uL

ReverTra Ace 0.5 pL
Template RNA (1 pg) Variable
Nuclease-free water Variable

Total volume 10 pL



% I/NH Real-time PCR #

Table 2 IC/R L 2 H I B L O T e X7 v 4 XD 7574 ~—%fHH
L. ZNZ 7N D mRNA & % KAPA SYBR Fast qPCR kit (KAPA Biosystems) %
Fi\» 7z Real time PCR K CE®R L 72, KIG K O HIC X Mx3005P(Agilent
Technologies)Z fii il L 7z, Table 3 IC/R T KIS Z B L. 95 °Cic T 30
sec. £ D% 90°CIC T 10sec. K774 ~—D7=—1 v 7&K T 30 sec.

72 °CIC T 10 sec % 40 [ # v &K L KIS X 4 72 [23,24],



Table 2 Primer list

product name sequence Tm | product size

B-ACTIN forward TGGCACCCAGCACAATGAA 60.2 186
reverse CTAAGTCATAGTCCGCCTAGAAGCA 61.7

18S forward GTTGGTTTTCGGAACTGAGGC 60.0 204
reverse GTCGGCATCGTTTATGGTCG 59.4

HPRT1 forward GGACTAATTATGGACAGGACTG 55.7 195
reverse GCTCTTCAGTCTGATAAAATCTAC 55.1

GAPDH forward CAATGACCCCTTCATTGACC 56.4 106
reverse GACAAGCTTCCCGTTCTCAG 58.6

B2M forward CAGCGTACTCCAAAGATTCAGG 59.1 84
reverse CCCAGACACATAGCAATTCAGG 59.1

HMBS forward ATTGCTATGTCCACCACAGG 57.6 249
reverse GGTTTCTAGGGTCTTCCCAAC 57.9

TBP forward GGATAAGAGAGCCACGAACC 57.8 136
reverse GCTGGAAAACCCAACTICTG 57.2

SDHA forward TGGAGACCTAAAGCACCTGAAG 59.7 183
reverse TACTCATCAATCCGCACCTTG 58.1

mdr1/P-gp forward CAGACAGCAGGAAATGAAGTTGAA 59.7 81
reverse TGAAGACATTTCCAAGGCATCA 58.2

BCRP forward CAGGTCTGTTGGTCAATCTCACA 60.5 77
reverse TCCATATCGTGGAATGCTGAAG 58.3

IL-8 forward AGAGTGATTGAGAGTGGACC 56.3 118
reverse ACTTCTCCACAACCCTCTG 56.3

IL-6 forward TACCCCCAGGAGAAGATTCC 57.8 166
reverse AGTGCCTCTTTGCTGCTTTC 59.0

IL-1p forward TGAGCTCGCCAGTGAAATGA 59.7 199
reverse CATGGCCACAACAACTGACG 60.0

TNF-q forward TCTTCTCGAACCCCGAGTGA 60.3 164
reverse ATGAGGTACAGGCCCTCTGA 59.7

L2 forward TCAAACCTCTGGAGGAAGTGCT 61.3 125
reverse CATGAATGTTGTTTCAGATCCCTT 57.7

Table 3 Component of reaction solution for real time PCR

Component Volume
Master mix 5puL
Nuclease-free water 3.6 uL
Primer mic (10 pM each) 0.2 pL
Rox Low 0.2 pL
Template DNA 1 uL
Total volume 10 pL

10




FLH HEHEN

KB R IIFHFEREL 2 BIIEERECRLAE, £, AREDORE

X 2 BEHCE T Student’s t-test. % BFHLHL TIE Dunnett’s test ¥ 72 (X Tukey

test = FH W7z,

11



FoH MAEMRLER

F—IH Caco-2MilBIZMREEELL 1 4HURICHMETLEZEL 2

oI, ¥EHED Caco-2 M@ b iIc KITTHEICOWTHL »E T

270, WEHEOBE®EICHS ALPIEE AT L7z, £72. 3D Caco-2

g 7HCcavyzrz vy b X ICMaBERZFHZEL, 7 HEM

< 7-28 HIEI¥E B2 T W, ¥ v 7LD 24 R HT 2> O 5B W b I 0w

SN ALPREEZHIE L 72,
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ALP &%

—-o-ATCC -a-DSMZ —4—RIKEN

ALP activity (mU/L)

7 14 21 28
(day)
Fig. 1. Different culture days effect on alkaline phosphatase activity (ALP)
levels in each Caco-2 cell. Data are presented as the means with S.D. (error

bars) from 9 determinations.

ZFORE. WTND Caco-2 MIMIC B VT HMBIIEE 2 & 14 H DL I 1
EWiEm Z/R~ L7z, L7228> T, Caco-2 Ml IZMIEEM 2 5 14 H LUK I

Mt z4 L 5 2 &L 2 & 7 o 72 (Fig. 1),
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% "JH Caco-2 Mg lx o-defensin 5 Z 33 3

R, HEHE O E D a-defensin 5 P IS RIFTTHELXHL 2T 5
7% HiH&FEERICY v TR 24 BT 2 & LiFEHRICrw I Nz a-
defensin 5 77 b & % ELISA iK1 X 0 MIZE L 7=,

a-Defensin 57
—--ATCC —a-DSMZ —4—RIKEN

0.6 f

04
0.3

7 14 21 28
(day)

a-Defensin 5 secretion (ng/L)

Fig. 2. Different culture days effect on a-defensin S secretion levels in each

Caco-2 cell. Data are presented as the means with S.D. (error bars) from 9

determinations.
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Z OfE %, DSMZ # X O RIKEN ® Caco-2 fll i i< 35 > C 13 Al f 3 e 2> &
14 HEZEICHE X W & 72 5 72 —77 T, ATCC @ Caco-2 fifldic 51F 3% a-
defensin 5 P W R IFHEH R OFBEB I WEMRICHEM L 72 (Fig. 2). XUk
DR D2 S, WIFND Caco-2 MIIEIC BT a-defensin 5 I 3 Z
EBHL ML IR0z, 72, ATCC @ Caco-2 ffll i ® a-defensin 5 77 b & IC

EHfRELPERon 26, UFEOBETICIZ ATCC @ Caco-2 fMifid Z H v 3

& e L7,

B=TH EBEHEOBRBRIATAA4Y mRNABCEER2RIET

a-Defensin 5 BEFE X RIEWEH A4 + 24 v CTH B ILSREEZHIME ¢ 3
TEHRMEINTWE[23], ZZ THREEHHOBEEN IL-8CZ Do A
FAA4 YD mRNABICEG X 282 Ma 3 2720, #IET RN O/ IE
EIAH57200 v XX -V Vv I/SBLRTFORREZMEL, £, ~T R
¥ —v v BB F I Caco-2 T ICHKIL T 5 18S. B -ACTIN, GAPDH,

TBP. SDHA. HMBS. HPRTI. B2M D &z F % A 7=,

15



18S B-ACTIN ) GAPDH , TBP

10 23 4 9
9 2 é 23 28
[ (5] é ] Q
=gt = w =5 - ? =2 é & é Sqy | & T é
> > > >
ST 3 20 S+ 526
6 19 20 25
7 14 21 28 7 14 21 28 7 14 21 28 7 14 21 28
(day) (day) (day) (day)
- SDHA - HMBS - HPRT1 o B2M
26 28 26 23
(] (] Q Q
= = = ol + + % = L
=25 =27 = 25 =22
LR I S 2t = : s
524 & 26 52 S
23 25 23 20
7 14 21 28 7 14 21 28 7 14 21 28 7 14 21 28
(day) (day) (day) (day)

Fig. 3. Different culture days effect on housekeeping genes mRNA levels that
18S, p-ACTIN, GAPDH, TBP, SDHA, HMBS, HPRT1 and B2M in ATCC

Caco-2 cells. Data are presented as the median with maximum or minimum range

from 9 determinations.

ZORER, 18S EHROIDEEHHROTCEZX T LW LR L2 LR
72 (Fig.3)Z &b, UBoKiFc v 2 —v v 7T & LT 18S % A
W3l L, R, BBEAKOREAL YA P A4 v HRBICKITT EE
PO ET B0, FEEMEicEs T 5 IL-8, IL-6, IL-1B. TNF-a. IL-2

mRNA %%%ﬁu% [/ f:o

16



TNF-o mRNA

e s

IL-8 mRNA IL-6 mRNA IL-2 mRNA

Hkk

3] W

S = N W e
(=1 —_
O = N W

Relative IL-2 mRNA levels (fold)

7 14 21 28 - 7 14 21 28
(day) (day)

7 14 21 28 7 14 21 28 7 14 21 28
(day) (day) (day)

Relative IL-8 mRNA levels (fold)
S = MW A
*
Relative IL-6 mRNA levels (fold)
Relative TNF-o.mRNA levels (fold)
Relative IL-1p mRNA levels (fold)

Fig. 4. Different culture days effect on IL-8, IL-6, TNF-a, IL-1p and IL-2

mRNA levels in ATCC Caco-2 cells. Transcript levels were normalized to the

18S housekeeping gene. Data are presented as the means with S.E. (error bars)

from 3 independent experiments. *P<0.05, **P<0.01, ***P<0.001 vs. cell culture

for 7 days by Dunnett's test.

ZORER, IL-8 2D LT 20TV 4 FHh 4D mRNA BIFEEH

BogdEicEw ER L., FFic IL-8. IL-6 7 & NI TNF-a ® mRNA & 1% a-

defensin 5 77 & Ak DM %/~ L 72 (Fig. 4)e L7z > T, 2 bH A L

A v FREEEH & a-defensin 5 77 WA SEEHE L C W A A[HEEME B R E N7,

17



$BIWIH o-Defensin 5 PWHERFICH L A4 v REAPEE T3

ZITTRIC, ¥4 P A A VEBAEHIC a-defensin 5 235 3 % 2 & HRGE
L7zo & FEIBFEHNICE T % a-defensin 5 R 1E 6~30 ng/mL TH 3 T & [10]
22b. 18pug/mL & 7% X5 FEL T Caco-2 Ml 2 MM L 72, Z Dk, 24

BEBicsB T2 4 P4 Y mRNABZHIEL 7=,

= = =) = =

= IL-8 mRNA & IL-6 mRNA ¢ TNF-a mRNA E IL-1B mRNA = IL-2 mRNA
o=

Z2 f=] 3 g * =y

@ = o o - =z %

% F% % s * E E) i) 3

= = Z2 z =

z z Z Z z

21 2 g £1 g2

% 2 i = o

3 a1 E =3 =21

2 2 w 2 £

20 =0 E0 £0 zo0

2 Control  a-Defensin 5 & Control ~ o-Defensin 5 o Control  g-Defensin 5 E Control  o-Defensin 5 o Control  o-Defensin 5

~

Fig. 5. Effect of 24 h exposure to 18 pg/mL a-defensin 5 on mRNA of IL-8,
IL-6, TNF-0, IL-1p and IL-2 mRNA levels in ATCC Caco-2 cells. Transcript
levels were normalized to the 18S housekeeping gene. Data are presented as
means with S.E. (error bars) of 3 independent experiments. *P < 0.05, **P < 0.01

vs. control by t-test.

Z DOFER, o-defensin SIERBIT VI NOHF AL P4 D mRNAEZ LR X

2 72 (Fig. 5)e THODFERD S, a-defensin 5 3l + 4 b A4 v FB L

Bld 3 5 2 e AR I NI,
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o -defensin 5 Dy WO & L <., MIHOEEK S 238 L 2% ic, ¥
B BH3# 4 % nuclear factor-kappa B (NF-kB)D #2 & 2B 5 L . a-defensin 5
DEMBREZI NS 2 &EBHE X LT\ b (Fig. 6a) [25], — /T, ¥4 b7
A VFHEBD 72 NFxB#EEKE —HBEEL, 74 —-F Ny 7 2%1F35 2L
W & N T B (Fig. 6b) [26], L 72285 T, a-defensin 5 & TNF-a % i ® &
TV A A A VREBEOMICNF-xBREZNLEZY 7 FAREBRIHZEL T
W HREE SR S N D,

— 7 T. Caco-2 Ml 2> & 53 X 1L % a-defensin 5 L1k b [\ 5 N E
IV ENWZ ERREINTZ, T D a-defensin 5 IEE D Z IFHMAEE D E WIT X
25D THBHI LR EZLNDE D, Caco-2 Mifldic B\ CTHEHB KB
ES VA P A AV REEEITEEE O R 7% a -defensin 5 BEFEIC X 3

WEOWEREDZEZ LN D,

19



(a) (b)

TNF-o, IL-1p

a-Defensin 5 peptides

|
\ Golgi \\

Kinase / Phosphatase

-_———

Cytokine mRNA

¢ \ a-Defensin 5 mRNA =~
\ (000000000 )

(TNF-q, IL-1p) (IL-8, IL-6)

Fig. 6. Graphical abstract of research conducted by Yang E et al, titled “The

roles and functions of Paneth cells in Crohn’s disease: A critical review

[25]”. (a) and Blackwell T S et al, titled “The role of nuclear factor-kappa B

in cytokine gene regulation [26]”. (b)

20



BUE N

1.3 fE D Caco-2 Ml A 1T MR FEfE 2 14 HUBRICHIEE 2L E A L. a-

defensin 5 Z 3w L 72,

2. a-defensin 5 D WD ICH A4 F 4 VYREPEL T2 2 LR RE

"N,

&y

Caco-2 cells / o-Defensin 5
[ P
| Incubation period — '@) ® \j @ o
:7-28 days = %, @ . @

ALP activit a-Defensin 5 mRNA levels of
y secretion various cytokines ' '

7 days after cell seeding

(confluent) l Number of culture days

Fig. 7. Graphical abstract of research conducted by Yasuda G et al, titled

“Analysis of a-defensin 5 secretion in differentiated Caco-2 cells:

Comparison of Cell Bank Origin [27]”.
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B _E o-Defensin 5 i TNF-a ZRZNL T P-gp HHE - LR EZELE X

5

B BE

Caco-2 MIIEICBWTEA R P T VAR —X—=DBRELTWBE I LEDH,
B Bl e 7 v e L CEREMPEBRESK TN 7 v AF -2 -2 K&
TS EICE T 20T ICHLH T T v 5 [28-34],

7. BEYHro@z 2z HIPBER AT I VAR —-X—TH 2 P-gp BLV
BCRP O ¥ B X Wik #RE X V4 P A4 v R EEET 2 C L3l
N T 3[23,24,3536], L= oT, TRNETORIIICIVHF AL FH 4 3
B e OB 23R 1% X 72 a -defensin 5 2% P-gp 5 X " BCRP HH IC & % &
T Al HEE DS HEMI & B

% Z T, Caco-2 fiifl@ic B1F % a-defensin 5 7 W2 EHAHHRZ 7 v 2
R—X—ThH2PgpBLXUWBCRPODFHHEE - Wik IC RITTHELZHL »

SR AR 24T 2 72,

22



B KBRMBBIURRGE

F—H #HHEY - -BEEBAL
- Human a-defensin 5 peptide(~* 7 5 F Wf 92 )

* Human TNF-alpha Recombinant (PeproTech Inc.)

B_TH (FEHAME
M AE X ATCC X D EEA L 72 Caco-2 M@ Z i H L 7z, Caco-2 #ifd i
DMEM I 10%FBS. 1% <= U v XL T4V, I%NEAA % &0

L72bD%RE\EWRE L, 37°C, 5%CO, DEHTTREEL 72,

i
[l
i
=2
&
HE
Bt

#
|
gl

l
z
b
11
i
!
B
2
nr

HBPYTH RNA HHE

%
|
1
%
3
%
z
A
5
;
r\“r
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¥ AIJH Real-time PCR ¥

Fo EOW BAECBAL,

EANE & v HRERFM

Total £ v X 7 B (¥ Caco-2 M@ % 1% Triton X-100, 0.1% SDS., 7B 7 7
—¥ A4 vt X —(Roche)% PBS(-)D MW CRIHEA LM Lz, /2. &
v BDOERITX BSA ZIEWE K v o7 EH L L, Pierce® BCA Protein Assay
Kit (Thermo) ZH W T{To 7%, P-gpld 74—t tu—74 v Ny 7y
—4% SDS. 10% 2-mercaptoethanol. 20% glycerol. 0.004% bromophenol
blue. 0.125 M Tris-HCI, pH 6.8)% 1:1 TIEA L7z, BCRP I 74—} &
B—7 4V 7Ny 77—t 9MUrea % 1:4:5 CIRA L 7. P-gp it 7.5 %,
BCRP ¥ 10% SDS-PAGE T4 rffL . 15V OEE% 90 /2> F. PVDF JEIiC
RE Lz, WE Ny 7 7 —IF P-gp DAA#EFH Ny 7 7 —(1#K:0.3 M Tris,
pH 10.4, 20 % Methanol, 2 #: 25 mM Tris, pH 10.4, 20 % Methanol, 3 {&:
25 mM Tris, pH 7.6, 20 % Methanol, 40 mM 6- aminocaproic acid)% FH >,
fietro—28 7wy 74 v 27 M 5H(GE Healthcare)iC 1 & 1% 4 K (F5 ik {1
DAHM), 22T NEeET 25, 3T v, AT Ly R

DAY T 2K EZNENDOREZR L7, BCRP 3#EH Ny 77 —%HWw T

24



HRH L7, BCRP (T 1 %. P-gpl¥ 5% & 73 X9 0.05%D Tween 20 % & L
PBS I Ny 77— IKCRAFLAINANI 2EMRIE, Tuy v il LER
T 1 KE7ry v 7Lk, | RIUAEIL. Anti-Actin Antibody (Millipore) %
PBS ¥R ¥ v 7 7 — 2 2,000 fEHM L, —Mh4CTA v Fa~x— 1+ L7k,
Anti-P Glycoprotein, Mouse-Mono [C219] (GENETEX, Inc.)% 2.5% A ¥ 4 I v
2 &AM PBS i Ny 7 7 — %MW T 100 54 . Anti-BCRP/ABCG2
ik [BXP-21] (abcam)% 0.5% A F L I V2 Z&HE A PBSHiHFNy 77 — %
W T 500 f5H ML, —Md °CTA v F 2~x—F L 7%, Horseradish
peroxidase (HRP) ##&%k 2 X¥ifkIL. goat anti-mouse IgGl FT{K (Southern
Biotech)% 2.5% A ¥ L I V27 & A2 PBSWEH Ny 7 7 — T 1,000 fi5 4
M. mouse anti-rabbit IgG HL {4 (Santa Cruz Biotechnology) % 0.5% X ¥ L I L
7 % B AT PBSEH Ny 77— T L0000 fEAML. | RHEERCTA v F =2
_X— b+ L7, #HEHmHEAMIE ECL(GE Healthcare) % 7z (X ECL prime (GE
Healthcare) % VW CTALEFOL T & HIR T E ImageQuant LAS 4000

¥ A 7 L (GE Healthcare) Z W TH AL L 72 o HIRAENT 1X Image] Z H \» 72

[23,24,35],
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BEIE P-gp #iX e R

P-gp #iiX B8 I¥ Rhodaminel23 F M E Z MlE 3 5 & & THEMi L 7z, Hank's
Balanced Salt Solution (HBSS) T Caco-2 ffifld Z 10 min 7L 4 v ¥ 2 X —} L
7% . 10 uM Rhodaminel123 in HBSS Z il 2 1 Kl 4 v ¥ 2 X —F L 7, %
D%, HBSS T2 JEPEH L. 1% Triton X in HBSS THiE % i & & 72 1%
BCAEICX DV XY NI EREITo, 3HIC, ZDTF 4 & —FIiC 1:1
Acetonitrile Z il 2, Lo HEL 72, EFEZEINL 2, ¥ ¥ 73 96 well
Black plate (Coster®)IC AL, =4 7 v 7L — F Y — X —(Tecan) T 500/550

nm O H NG E % HE L 72[37,38],

BINH  MEHEN

BRI T NP EEERAETR L, £, AEAOREIT 2B

B¢ T % Student’s t-test. % #E L HE TIE Dunnett’s test & FH \» 72,
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FoH MMAEBRLER

F—IH HBEHBEORBIZ Pgp EEEZEHIE?
T, OHEBEHEORENGE LEME LBEEST 3 RO H 2 Pgp B &

" BCRP HRHEEBICKITTRHELRITL /-,

P-gp XV /U BREE
7 14 21 28  (days)
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= 30 S 10
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% 25 F . w 8t k% *k
]
5 20} 3
< = o7
15 F O
[~ S
= 5 4T
Zo1o b .y
g 2z
£ 05 F e 2T |'L| -
] ]
= 2
g 0 5 0
o) 7 14 21 28 o 7 14 21 28
[ [
(day) (day)

Fig. 8. Different culture days effect on mdr1l mRNA levels or protein levels in

ATCC Caco-2 cells. Transcript levels were normalized to the 18S

housekeeping gene. Data are presented as the means with S.E. (error bars) from

3 independent experiments. * <0.05, ** <0.01, *** <0.001 vs. cell culture for 7

days by Dunnett's test.
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Z O, MIEFEM2 S5 21 HEUBEICEH W T P-gp mRNA BB X V& v o3
JHRBHEBEIX LEH L2 (Fig. )T &b, HEHEOKEIL P-gp BRHE ICHE
ERIETEVHL L o7,

KIT, HEBHB O @A BCRP BB EIC KT T HEIC O CTRKICHRE L
726
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Fig. 9. Different culture days effect on BCRP mRNA levels or protein levels
in ATCC Caco-2 cells. Transcript levels were normalized to the 18S
housekeeping gene. Data are presented as the means with S.E. (error bars) from

3 independent experiments.
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ZORE, BMEHOKOFEEIZ BCRPmRNA BB X U2 vy N7 RKBHE2 X
) X &7 h o7 (Fig. T &b, FEHEILZ BCRP BB ICHEZ LT 7x

WHREME SR T LT,
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¥, "I a-defensin SEEEIZ P-gp REE - HizBEL LA X2 3

& ICH W T, a-defensin 5 B EHEOFBICH W ER T2 2 & 2R
ENTwb, LD >T, a-defensin5 ® P-gp RWEH ~OH 5 %L 2
4 % 7-% . 18 pg/mL a-defensin 5 WLEL 4 24 B[R IC B 3 P-gp RILE %
HE L 72

P-gp & U BEREE

Control o-Defensin 5

o [
pacrr

mdrl mRNA

sk

— N

i o

L] 1
MooboWw
[e] N ()
T T 1

Relative mdrl mRNA levels (fold)
& 5
Relative P-gp protein levels (fold)

S
S

Control o-Defensin 5 Control o-Defensin 5

Fig. 10. Effect of 24 h exposure to 18 pg/mL a-defensin 5 on mdrl mRNA

levels or protein levels in ATCC Caco-2 cells. Transcript levels were

normalized to the 18S housekeeping gene. Data are presented as means with

S.E. (error bars) of 3 independent experiments. *P < 0.05, ***P < 0.001 vs.

control by t-test.
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Z DFEH . a-defensin 5 HEFZ (3 mdrl mRNA B35 X O P-gp BRHAEZHEIC
5 X ¥ 72 (Fig. 10), 2 DOFER D2 5. a-defensin 5 1% P-gp A B 1B 5
TEZLBTRRINT,

RICT, a-defensin 5 WLERIFIC 51 5 P-gp ORBELZ B ZHH O 2> & X<

HE ©H % Rhodamine 123 O NEF B4 MM T2 2 & & L7,

#HA2 ARhodamine 123&EE=
1.2
1.0 F I
0.8
0.6
04
02 F

0

(fold)

Relative Rhodamine 123 accumulation

Control  a-Defensin 5

Fig. 11. Effect of 24 h exposure to 18 pg/mL a-defensin 5 on Rhodamine 123

accumulation in ATCC Caco-2 cells. Rhodamine 123 accumulation were

normalized to amount of protein. Data are presented as means with S.E. (error

bars) of 3 independent experiments. *P < 0.05 vs. Control by t-test.
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Z DGR, o-defensin 5 B #5 13 I N Rhodamine 123 HFEE 2K T & 7
(Fig. INZ &b, P-gp DHERETLIEDR RS Nz, ULEDHERDL2 L. -
defensin 5 R EERFIC 351 2 P-gp OREEITHE X P-gp KB R L2 b D TH 3
Z &, a-defensin 5 ¥ P-gp DKM B XU LA L CEYHkoW 2 %
TOHRRER R I N, I 5T, P-gp FEHE (X TNF-o FEHICBE T 5 2 &
RHE TN TWB[35,39], L7225 > T, a-defensin5 BEFEIC LV FE I /-
VAT AAVREBED Pgp BREBICHELZLITL TV A RESREZ I

7“»»
Co
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¥ =TH «a-defensin 5! BCRPREEBICEE2ZRITX T

RKIT . a-defensin 5 YLHEFIC B 17 5 BCRPHEHEZMEL 72,

BCRP X /X7 EFHIRE

Control a-Defensin 5

.y
B-ACTIN | ——
§ BCRP mRNA s
s 20 r é 30 ¢
7] 7]
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g I a.
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Fig. 12. Effect of 24 h exposure to 18 pg/mL a-defensin 5 on BCRP mRNA
levels or protein levels in ATCC Caco-2 cells. Transcript levels were

normalized to the 18S housekeeping gene.

Z DFER . a-defensin 5 HEFE X BCRPmRNA BB X N X v X7 KEHE 24
B X7 o 72 (Fig. 12) ORI, Aido B HEEHROREIC X
D a-defensin 5 77 W 3 ZEH) 3% —J7 C. BCRP FEEITZH L 7% » - 7z (Fig. 9)

CCEHBT AL EZLN D,
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FUIE o-defensin 5 ZIBMILRA PV R B HRICEE L2 KIZT
RIT, a-defensin51C X % P-gp HES LOERELZHOEFICOWTHL

PICT B Lz, TNETOMRFICEW T a-defensin 5 12 X D

3

g

NEZZERREINTEZIA PIAVHEBEEBEBEOEWENL R L RS IC

HHLZ, #Z T, a-defensin 5 LE N X F L 2B icEET 3
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Fig. 13. Effect of 24 h exposure to 18 pg/mL a-defensin 5 on mRNA of SODI1,

SOD2 and SOD3 in ATCC Caco-2 cells. Transcript levels were normalized to

the 18S housekeeping gene. Data are presented as means with S.E. (error bars)

of 3 independent experiments. **P < (.01 vs. control by t-test.
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Z DGR a-defensin 5 BEFE (3 SOD1 ¥ X F SOD3 mRNA & # A X & 7«
2o 7225, SOD2 mRNA &% FE I L F & ¥ 72 (Fig. 13)s TOMEEL2 S, a-
defensin 5 TG/ A P L R I E W ICHEZ RITT L BHL 2R o 7z,

SOD2 ¥ I Fa v F U TZIC/AEL., TNF-a 2835E 9 5 ROS ICIHE L VL&
{LEH % 7~ 3 (Fig. 14) [40], ¥ 72, £ DY 7 F VIC NF-xB &K%~ 7
5Z¢h b, TNF-a® IL-1B R EEEFT 2 erHEINLTLE, L&
o T, a-defensin S EFEWFIC B 1) 5 SOD2 A H) I TNF-a 2’53 3% C

ERHRINT,

vy N

l _
oot ;
7~ O\

TNF-a, IL-1P SODy

Fig. 14. Graphical abstract of research conducted by Zuo J et al, titled

“TNF-a-mediated upregulation of SOD-2 contributes to cell proliferation and

cisplatin resistance in esophageal squamous cell carcinoma [40]”.

35



|ARIE TNF-o 3B A P L X GEBEL2ZB X2 3

Z 2T, PgpDRBB L UVEAKEICEEZ KITTHENED D 5 TNF-a

6
T

BB AP L RIREHELEETZ2ZHOL 2L T 35729, TNF-o

recombinant % F \» T TNF-a BREE 2L X b L R GBI I T2 % B at

L7z,
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Fig. 15. Effect of 24 h exposure to 100 ng/mL TNF-a on SOD1, SOD2 and

SOD3 mRNA levels in ATCC Caco-2 cells. Transcript levels were normalized

to the 18S housekeeping gene. Data are presented as means with S.E. (error

bars) of 3 independent experiments. *P < 0.05 vs. control by t-test.

ZOFEER ., TNF-a LEICTHEBWT SOD2 D mRNA BZABIC LR X ¥ 7

(Fig. 15)Z & 2» 5, TNF-o 3L 2 F L 2 IGE M2 FE T 2 a[fEE AR I h
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Fig. 16. Effect of 24 h exposure to 100 ng/mL TNF-a on IL-8, IL-6, TNF-a,

IL-1p and IL-2 mRNA levels in ATCC Caco-2 cells. Transcript levels were

normalized to the 18S housekeeping gene. Data are presented as means with

S.E. (error bars) of 3 independent experiments. *P < 0.05, **P < 0.01 vs. control

by t-test.
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ZOFER, INF-o BB WWINOoS A FH 4D mRNABER2 FR X ¥
(Fig. 16). TN ¥ TICHET L 72 a-defensin 5 ZLEH K o 45 5 & [A Kk o @ 7] % R
L7ze L7222 7T, a-defensin S B@ZERFICH T 234 b4 voREERIC

TNF-a 255 L T\ 3 a[gEHE RN LTz,

B[ ELIH TNF-0 i P-gpREESIUVHMEREZ LRI ES

TNF-o LB 25 P-gp R A LB X 20 2O 2 ICd % 72®, TNF-o LI

REicH T 5 P-gp BEHEBZHIEL 72,
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Fig. 17. Effect of 24 h exposure to 100 ng/mL TNF-0 on mdrl mRNA levels or
P-gp protein levels in ATCC Caco-2 cells. Transcript levels were normalized
to the 18S housekeeping gene. Data are presented as means with S.E. (error
bars) of 3 independent experiments. **P < 0.01 vs. control by t-test.

Z DFEH. TNF-o B (X mdrl mRNA BB X 02 v N7 B EZ LR I &
72 (Fig. 17)e T DFEFR 2 5. a-defensin 5 BEFTEFFIC B 1) 5 P-gp RIAE) I
TNF-a 2°BH 5§ 2 Al REEDS Rk & /e,

RIZ, TNF-o LA P-gp O XA IC T T REBICO W TS WAL %,
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ffl i WRhodamine 123 & &£
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Fig. 18. Effect of 24 h exposure to 100 ng/mL TNF-a on Rhodamine 123
accumulation in ATCC Caco-2 cells. Rhodamine 123 accumulation were
normalized to amount of protein. Data are presented as means with S.E. (error

bars) of 3 independent experiments. *P < 0.05 vs. Control by t-test.

Z DFEF . TNF-o M5 12 M I A Rhodamine 123 EE A FREICEK T & &
72 (Fig. 18) 2 L 226, P-gp ODHERETLER TIB I Nz, U LD R2 L. -
defensin 5 BEZEKF IC 51 2 P-gp KBl b X CHEEL E)IC TNF-a 2B 5 3 5 1]

RETEDS R T 7z,
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F{/\TH TNF-a BZE X o-defensin 5 TWEZEZFH I ¢ »

%I, a-defensin5 & TNF-a D &b 6B Emoy 7+ e LCERAL
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Fig. 19. Effect of 24 h exposure to 10-100 ng/mL TNF-a on a-defensin 5
secretion levels in ATCC Caco-2 cells. a-Defensin 5 secretion levels were
normalized to the cell viability. Data are presented as means with S.E. (error

bars) of 3 independent experiments.
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Z DG H . TNF-o B |X a-defensin 5 77 W AE % £ #) & & 7¢ 2> - 7= (Fig.
19)e L LRSS, a-defensin 5 8 LD > 7 F v &7 ) TNF-a B %
FAREIE, Pgop RHABF LU ERBICEEZIITL TS ZEBREZ

N7,
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FHEE NE

1. Caco-2 M@ @ K5 & HE © #2181 £\ a -defensin 5 77 I & O P-gp FE I T
ZE)L72—77 T, BCRPFHHIZZH L ed o7 &5 5. a-defensin 5 iF
P-gp BB LU XK LEEST 2 TR INL,

2. TNF-a i¥ P-gp Bl B X OHEEZ L7 X & 7223, a-defensin 5 73 W IC 5 &
ZRITE %2 L h b, o-defensin 5 BEFEIFIC 351 2 TNF-a © F B L5 2

P-gp W B L UHKAREZ LB S & 5 AlREME 2 R S Nz,

O O -

- @) mdr1/P-gp I

a-Defensin 5 O O

Com )t

BAb X b L REEME

Fig. 20. Summary of section 2
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B/ =F Afatinib |Z o-defensin 5 P B L VP P-gp HRHE - MEHWELEE)

TED

B

)

Afatinib (GIOTRIF®) (¥ 5 — ##{{ ® Epidermal growth factor receptor tyrosine

kinase inhibitors (EGFR-TKIs)T&® b . EGFR E{x FZ ZG % O Fili 1 fe

T A P FEIE /N AL 1) %2 D ORI A A TH 5 [41-44], Afatinidb
!\ EGFR-TKI fER]IC il 2 T. human epidermal growth factor receptor type 2
(HER2) FHEMFEH O fEd B, SHEE ICHILERENE L 5[45,46]12 & &
b a-defensin 5 M ICHEEZ RITT L BHEINGE, L2 LAEDXD,
Afatinib 2% a-defensin 5 3 IC RIS THEICHT 2 MEXEETH 5,
Afatinib 7% a -defensin 5 7T ICEE Z RKITT 2 L BY L 2 & 2 hid,

Afatinib IRFAKFICEL 9 2B EREREOLE B LU, 2h ¥ Tl

ANSS
i

o -defensin 5 & O BHHE AR I/R X N7z P-gp DIERY) DK HNE)HEIC L IE T &
KT 27 v Ro—-HL A2 BELEZL LN S,

AREETIE, Afatinib 2% a-defensin 5 77 W 1T 1T 352 8 % FFAfi L |
a -defensin 5 & OB /R IE X L7z P-gp D FH BB X O HEEE & o B E M % B

bicd st HIE LEABREL 72,
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Afatinib (2 1 H 1 40mg#&k5xh23 2t »b, e rNBICET 3
Afatinib BEFE IR 34 77 uM & B X L 5 [47], % T T. Afatinib IBE %

50uM & 72 B X O REEBWICHEME L H Wz,
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BH RBRMER L UOERTE

F—H HERHEY - JZE@EAL

+ Afatinib(ChemScence)

BZH ERME

Yaviand

' A B oHcdhR7,

B=H MiEEFX

|/ AIH Real-time PCR &

Fepe

B-E OB EANHETHRE,
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BANEH & v EFRBEFM

Afr — S Pavaxd

B OB FRHETHRNZ,

BLHE  P-gp A% RE RV Al &

oW E M BAHTHAR,

BINH  MEHEN

KB RIS R TP FEERET R L, £, AEEZORE R 2 L

8 1% Student’s t-test = W72,
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FoH MAEMRLER

% —JH Afatinib |X a-defensin 5 W% FH X ¥ 3

Afatinib 2% o-defensin 5 WA I I T EZH S I3 % 72, Afatinib
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Fig. 21. Effect of 24 h exposure to 50 pM Afatinib on a-defensin 5 secretion

levels in ATCC Caco-2 cells. a-Defensin 5 secretion levels were normalized to

the cell viability. Data are presented as means with S.E. (error bars) of 3

independent experiments. *P < 0.05 vs. Control by t-test.
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Z D5, Afatinib BE#& (3 o -defensin 5 47 % H & 1 L F & & 72 (Fig.
21), HiB @ & B Y Afatinib 1 EGFR iICEl$+ 325, EGFRD ¥ 7 F L D —
I NF-xB #2823 B8 59 % 2 & AR LT\ 5 (Fig. 22) [48]. L 723 »
T. Afatinib BEFEKFIC B F % o-defensin 5 77 WA A )1 | NF-xB &% v L 7=

HMEAHE L CWwWAIEREZILNS,

EGFR

Interleukin mRNA

SOOI/

Fig. 22. Graphical abstract of research conducted by Pan D et al, titled

“MALT1 is required for EGFR-induced NF-kB activation and contributes to

EGFR-driven lung cancer progression [48]”.
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B_IH Afatinib 3% 4 F A4 Y mRNAE#2ZE X2 3
Afatinib 2% NF-k B R ICHEE 2 g T g2z e»rb, FLU
{ NE-kB Y7 F M ICELBES5 L., a-defensin5 & OHE R RINZH A b

774 Y mRNABICRIETHELZREL 72,

= IL-8 mRNA = IL-6 mRNA 3 TNF-o mRNA = IL-1p mRNA ~ IL-2 mRNA
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Fig. 23. Effect of 24 h exposure to 50 pM Afatinib on TNF-a, IL-8, IL-6, IL-
1B, IL-2 mRNA levels in ATCC Caco-2 cells. Transcript levels were
normalized to the 18S housekeeping gene. Data are presented as means with
S.E. (error bars) of 3 independent experiments. **P < 0.01, ***P < (0.001 vs.

control by t-test.
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Z D ES . Afatinib (3 IL-6 3 X (8 TNF-a ® mRNA & % L7 X & 72 2%,
IL-1p ® mRNA B (ZEKTF L, IL-8 53X W IL-2 D mRNA BICHEE L2 5 2 )
> 72 (Fig. 23)s T3 5 O fEH X Afatinib 28 NF-xB B ICHEEZ KIT L TW»
5 EHERIN D, [FEKIC NF-xB #2i% & BI# 3 2 IL-1B KRB E LK T L T
WBERIL-S HREHERLEH L T nwiH 2 #E S % L. Afatinib ® EGFR-
TKIAADIER b ZEL T2 A2 H 5., X 51T, Afatinib BEFE R I
TNF-a DRBEP EF LA 2o, BRILA P LR SEEHICEEZ KIFT A

RETEDS /R & 7z,

51



B|=TH Afatinib ZB{LX P L AL ER R ETE X 3

INFEFTCOMITICEY, TNF-a i SOD ® mRNA BICHE L2 JITT 2 &

DRI NTWD, F7-. Afatinib L X TNF-a mRNA B % FH X ¥/~ C

&5, Afatinib IZEEIL A P L AISE ICHEE L RITTAEELRRI N,

% ZTRIT, Afatinib LA P L R0 EHICKITTRHELZHS 21T 3
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Fig. 24. Effect of 24 h exposure to 50 pM Afatinib on SOD1, SOD2 and SOD3

mRNA levels in ATCC Caco-2 cells. Transcript levels were normalized to the

18S housekeeping gene. Data are presented as means with S.E. (error bars) of 3

independent experiments. **P < (.01 vs. control by t-test.
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Z OfER, SOD1 X 1F SOD2 ® mRNA & % FH & ¥, SOD3 ® mRNA
B &K T & 472 (Fig. 24), Afatinib 13 ROS L 2 2 & BMET LT WD
4912 &b, TubBLR ML XIGEMEDZEIC Afatinib 75 E 4 D ROS
X BEEBEL INF-a 25D 2H 4 P A VHRHEEBICXL 2 FENEE LT

WRARRER R IN, THLETOMRBICTE Y, TNF-ald P-gp H#H B LV

N

WA 2L H I T2 LB R INT WS 2O, Afatinib WHERIC B 1T 3

TNF-a BB AL H 2 P-gp B B L CHSKECEELZRITT I LA RKRI N

7“»»
Co
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SEPHMTH  Afatinib 13 P-gp REE B L UEEBELr LA I 23
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Fig. 25. Effect of 24 h exposure to 50 pM Afatinib on mdr1l mRNA levels or

P-gp protein levels in ATCC Caco-2 cells. Transcript levels were normalized

to the 18S housekeeping gene. Data are presented as means with S.E. (error

bars) of 3 independent experiments. **P < 0.01, ***P < 0.001 vs. control by t-

test.
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Fig. 26. Effect of 24 h exposure to 50 pM Afatinib on Rhodamine 123

accumulation in ATCC Caco-2 cells. Rhodamine 123 accumulation were

normalized to amount of protein. Data are presented as means with S.E. (error

bars) of 3 independent experiments. *P < 0.05 vs. Control by t-test.
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Fig. 27. Summary of section 3
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