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Abstract

Cell signaling is an important physiological function of the cell, which causes the cell to respond to external

stimulation. Such as cell growth, division, differentiation, and apoptosis. Protein kinase plays an important
role in the signaling pathway. Mitogen-activated protein kinase (MAPK) belongs to serine/threonine protein
kinases, it can be transduction into cells to the nucleus, activating transcription factors and regulating gene

expression, therefore MAPK making an important target for the development of anticancer agents. MAPK is

activated by phosphorylation within its activation segment.It was reported that a phosphorylation-sensitive
secondary structure could be formed in a 26-amino-acid (LARVADPDHDHTGFLTEYVATRWYRC-NHo,

IDA) long synthetic peptide corresponding to the activation segment of Xenopus MAPK, termed IDA MAPK
peptide. The unphosphorylated IDA MAPK peptide can specificly inhibit in vitro MAPK activity. Therefore,

we selected this sequence as a template to design a series of peptide analogs IDA-1~3and IDA-1-1~3.For the
development of peptidic inhibitors of MAPK pathway as anticancer agents. These peptide analogs were
synthesized by solid phase peptide synthesis (SPPS) , followed by reverse phase -high performance liquid

chromatography (RP-HPLC) purification and matrix assisted laser desorption ionization -time of flight mass

spectrometry (MALDI-TOF MS) characterization of synthetic peptides. Characterized peptides were
analyzed for their bioactivitions and cell migration by MTT assay ~ prestoblue assay and wound healing assay
in human colon cancer cells (SW480 and HT-29) .The cell permeability of peptides was analyzed by using

confocal microscopy.We used western blotting to observe different properties of pMAPK protein kinase.

According to the results, IDA-1-3 exhibited greater anti-proliferative effect in the colon cancer cells. The cell
permeability of peptides were evaluated by analyzing cells treated with FITC labeled IDA-1 and FAM labeled
IDA-1-3 using confocal microscopy, and the results suggested that peptides into HT-29 cancer cells. However,
the results of the western blotting did not show the inhibition of protein expression. The results can be used
to explore MAPK-mediated signaling. It is a potential lead peptide for further development of anticancer
agents.

Keywords : MAPK pathway -~ antagonist * colon cancer cell ~ confocal microscopy
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@ Eas mutation -
EGFR" I I J’ ® Pancreatic cancer (90%)
..C)

® Papillary thyreid cancer (60%)

@ MAPKKEK | ® Colorectal cancer (30%)
® Non-small cell lung cancer (30%)

EGFR mutation :
® NSCLC (10%) B-Raf mutation :
® Glloblastoma (20%) @ MAPEK ® Melanoma (70%)

1 ® Papillary thyreid cancer (50%)
® Colorectal cancer (10%)

\ (@) MAPK

o |
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Membranolytic

I\’\r é (\N mode of action

Membrane interaction and
gaining of secondary structure
Membrane disruption
by pore formation
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Cyt C release l mode of action

Internalized A(‘If%)
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Interaction with
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disruption
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SYNTHETIC PEPTIDES

1IDA LARVADPOMDHTGFLTEYVATRWYRC

PIDA  LARVADPOHODHMTGFLTEYVATRWYRC
- -

PPIDA LARVADPOHDHTGFLTEYVATRAWYR C
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HPLC & it #1445 & S 0325 B 42 7R 5 (3) &* MALDLITOF-MS % & & 13552 A
+ £ 5(4) B* MTITassay % prestoblue assay i& {74 $o /& iRl E G & 082k drd | e

A (5) BF G TR S TR RRS SR REFL A S (6) B &P E RS
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e N B mte (£ 5 (T) B B ERERRRME N LG

)
PMAPK # &€ & F "% i o F Bu & Ado Rl 8 477 o

AR
{} @x i
JER SPPS 4 s BERKAT & 40
(1. # peptide-amide resin) @ (2.0 TFA B gt b 802451 £ )

F& FIRP-HPLC -4 & b ALRE Bk
{L%g%a%g%)
Ji F§ MALDI-TOF MS 4 % 4 ¥ 8

4}%@2%%&2%)

e dm B 2 A A E PR

4

JER MTT B3 | B R PrestoBlue® ) | [ B F Wound healing BR L EEMNSE S
Ay R & SR
SHARBREE || REoaasma || BRETAA RS BAF G UK A
. KAHRUKZE G
gk oiedln || s dade || REEsRg g || FITCIDAL R5:E §4%
2 H2 R b NN b

B 8. F Bkt AR o
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e SRR R R

2-1 FARALIR L H i R R A HIE R A

F =% (Solid-phase peptide synthesis > f§ #= SPPS) *77 2 :#® 2 £+ » 4o b T2

¥

i

LER A
+
~

)

oS ECE A I

R oA HE RERA i R

Column PD-10, Empty GE Healthcare > % F

Rink Amide AM resin (200-400 mesh) MERCK - ¢ B

Ne-Fmoc-D-Amino Acids AnaSpec © %

HBTU, anhydrous AgeneMax -~

HOBt, anhydrous AgeneMax -~

N-Ethyldiisopropylamine Alfa Aesar > % &

Dichloromethane Macron Fine Chemicals » £ &

N,N-Dimethylformamide DUKSAN > = §&

Piperidine MERCK - 4% K

Trifluoroacetic acid MERCK - 4¢, &

Ethoxyethane

2-1-1 FAp PPk & i

AR E T FApLESE &% (Solid-phase peptide synthesis » #§ = SPPS) > ¢ R.Bruce
18



Merrifield #74F % 7@ % > /2 > 2 B * AMresin 1% 5 4242 9% enF4p £ 454 - F] AMresin
2 M IERB T 2 220 Fmoc- WA (9-fluorenylmethyl oxycarbonyl, Fmoc-protecting
group) > 4r » 5mL #& 1 0 30% Piperidine/DMF R & F Jis 15 #» 48 £4F = =x > @ #4752
R Feeh N =hiki &) NH-- @ * 48 & 3% (HOBt: HBTU : DIEA=1:1:2) r25E it 0=
facn C 3 7 RN A b o § ¥ - B ph 2 # pEN i {8 0 4v » SmLDMF Fit
5 % 4 > £ ™ Ninhydrin reaction #H Z Z_ F {8 & =¥ - mIT B &> > 2+ 30%
Piperidine/DMF 4 %4 % — @94kt Noo 24+ &7 Fmoc- Wifh - @ %= Brefimi b - £
A, kA8 E P RARL > BofS i B 2R TFA BORPSGE P HfET ko X R R
g RA R RIAR L LA E AT RRERS W R U F R ARR e S
mL 2 @ PR o TV @ Riikde A p o & Az FkinArB (4o
B 9) #r7
o

Fmoc
o L (o) o>
P .

1

= ;Step 1: Removal of Fmoc group
; Step2: Activation

.3 HA
~H-CiGiaen
. L Ninhydrin test
b

1
G

Step 3: Coupling
Ninhydrin test

(o]
X %\E{/‘H\N
i B
1
b

! Repeat Steps 1, 2, and 3

r[xc;.
(] R, (0]
Il:ll H (”‘ ([‘H E H (”
\(./' N/ C \(./ \N
[ \# I/ | H
RnH o RI
n I
G. P.G.

6} R, o
HoN_ H g lu \B H Icl
2 5
- \(-/ N/ ~C \(-/ \NI'I:;
| H | |
Ro+1 O R,
n
B 9. FlApIEPR L X2 i ARE o
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2-1-2 & F ek ¥ kiR

w2 E A I 21 BE S AT E IR e r Sl kg 30%
Piperidine/DMF ;2 £ 5 fis 15 A48 > €45 = = » #'% # = (NHp-) Fmoc ®# & » £ 25~ 0.2
mmole 2z Ahx (N-g -Aminocaproic acid) % 5 —Hﬁ I3 SmLDMF ¥ » #8 & 27 mg HOAT~
76 mg HATU % 70 uLDIEA 7% i 384 > 4 » 2 PD-10 ¥ ¥ &A1 F - &> FF BRf6 £
EAF @ it 3R £ f4P~ 0.2 mmole 22 FAM (S - (and - 6) - Carboxyfluorescein) # % 7z 4~ -
?DMFiﬁﬂﬁwéﬁﬁﬁ’F@—&@’uDMF%%ﬁﬁ,jﬁ»fWAﬁ@ﬁ4%
P SRR A B fET ko T E @k ¥ kiRl s o

2-2 T AR B KA R AP A 15 iz (RP-HPLC) # i 3srkiz & 4

2-2-1 RP-HPLC #rZ 9%H42 RBR 4
RP-HPLC #7% 4=+ 2 B ek BX & A B 3 ol o B T FE 4 20

# 2RP-HPLC *tZ 2 44 % 3% ~ RBR & 2 H QB fp -

PN EHE RERA N

i e B i R 4R & 45 & UV Detector L-2130 ¥l LAakp 2T poA

Ascentis™ C18 HPLC Column

Supelco > %

(25 cm x 10 mm, 5 pm)
Microliter Syringes Hamilton » % &
Smart Synergy-Type I 42 % -k % %t MERCK > 4t &
Durapore™ Membrane Filter (0.22 pm GV) Millipore > # &
Acetonitrile J.T.Baker » % F

20



Trifluoroacetic acid MERCK > 1t &

TERUMOTM SYRINGE with NEEDLE (1 cc) Terumo » P

PureTech™ Syringe Filter (0.22 pm) REFHELGFF A2 > 5 F

2-2-2 fE* RP-HPLC % it & 2328k & -

B & X AR PR Y AP B ATt R AP A 7 &R (reverse-phase high performance iquid
chromatography » fj i RP-HPLC) 4~ 3% % it o gt & 475 chh 12 n\%ﬁ d # # 48 (mobile phase)
i 4 F] T4 (stationary phase) i T A gEervicdk § § 0RR &R S HE R B A B P
GRS L AN I S Y E L#B*p:ﬁ/%éf’%?&miﬂ (,#L;é AT A ) I A Bk L enp
e AFBRFEF IS LG 022um B M (filter) WFigtk % /é; g4 s34 10um 2 C18
FAL A A 24T S B RA R 5 225nm> HEriE 5 4mL/min> @ RP-HPLC #
#4p % A e 5 solvent A ¢ 4 LD.D.water + 0.05 % trifluoroacetic acid (TFA) » @ solventB : 4L
Acetonitrile + 0.05 % trifluoroacetic acid (TFA) > 2 ¢ 4 » jic® ¢ TFA > 1 & § 4% £ | 33 2%
i SR EREY 3 A

23 AW T Suoqasa 7 ¥ % (MALDI-TOF MS)

2-3-1 MALDI-TOFMS *72 ¥ 5% 2 K B®R 4
MALDI-TOF MS #7% 2 #F# v R BR A& » A B2 b i o p M TR EE £

%4 3.MALDI-TOF MS #7% 2 @& ~ RBR G 2 B UL RP -

FEaED -RAEwE S Hame

A E M T AR AR H Bruker » s2H «
W B #4A microflexs

) _ ) Aldrich - 28 «
o-Cyano-4-hydroxycinnamic acid «

o JTBaker - £ H «
Acetonitrile < s

MERCK : £ 8 «
Trifluoroacetic acid «
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2-3-2 J&* MALDI-TOF MS % & % 5trkie & %

B b oA Rk JLR B RS T SRR O PR & T PO 3 L (Matrix- assisted laser
desorption/ionization time-of-flight mass spectrometry, i§ = MALDI-TOF MS) #2 % it cfif ke
BT T RIS A 2R (CHCA) 5220 0 B AeT S enit &0 g2
ook HFga %ﬁ—* JRET g Bcilz gl At ;:r_sii%%éf—?%i'é‘%g”‘ TREATE TR &
- Adn = 8 1S THRBENREE - AR PRI EFFT T Fa g 2 PER %‘%‘
d E ] RE mfﬁ S —'T:E:T'»’f« B (m/z)> & 2 o1 ehsg B (intensity) <0/ # B2, (4o B
10) »

electrostatic field
field free region(flight tube)

le al W
I |
©}
@eo . ®
electrodes / detector
Laser desorption/ i . /
jonization Time-of-Flight
intensity| N

B 10. MALDI-TOF MS 2.7 & ] °

2-4 5+ MTT PI2Ri2 P3R4 2530k 4 2B 2 %R

FOEF T T {8 eh s kg % MTT  (3-(4,5-Dimethylthiazol-2-yl)- 2,5-
diphenyltetrazolium bromide) B|3& /% 3% B Frf |0 o e B 4 w2 Tl m e N BHE R o A7
B B R-ABE S g ez 11 RPMI-1640 32 % %8 735 & » RPMI-1640 # &% %t 900 mL = &
ke s e r 2gNaHCO; » # 4 * HEPES (4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid )
2 6NHClI ## %% pH &% 7.1~7.2> £ 4r » 5mLL-Glutamin ~ NEAA 14 %2 penicillin » &
feter SOmML *rd w0 B AR 022 pm gt Ty 0 £ B I mL 273 R RPR
B X o R wme B LY s F e RFEBAEROALSBRF IR RL e 2 mL
¢ TE (trypsin-EDTA, TE) i ffriz » & 3~5 A k> B2 % 4 ¢ chim® ¢ WAL & 4 1 30
(trypsin €% 3 & fRim® it ¥ 433 & 4 chip ¥ oo 0 EDTA 5% 5 4% Ca** ~Mg>" %44
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B o UL & %%ﬁ——* B trypsm IEH 2%k s R L AREHAE) % S5mL g &
R mre g R TlehkptEY 3k 15mL g ? oo AdgiE 1500rpm T oo Hre
5¢ﬁn&w%\ﬁ&#’ﬁ»1mmz % B imre Bt 10uL Hcmre kR &
JER 5 1x10°cells/mL » B~fm®2 % 300puL T 24 3LHi P 2 A TR X B e RLA(S 0 e £ R
BEREL o 2k 24 P Bhor MIT i@ % 1 [ PFislmme g3 53 BHAS > L4 r
DMSO 3 #-% & > 12 i jplim®2 OD (optical density) & e

MTT Bl:R2 R (4oB] 11) S /Eme o MAEY & ZEmMpmma fr > o & HRiE
MTT B & % 3 anfE% ¢ B h - 7 F(formazan )T iwff ddmiz @ > g = 7 A L R(DMSO)
B fRmre ? 0T LS APLE ODsyo K B i o B FRE G F AL B o Bl
Je* ELISA reader € " #5 &3 R s kiE > SHApA 171 > 7 & 3N S ke
5t A 2k o

Live
cells

\

Mitochondrial
reductase
present .
. 1 J
MTT Yellow Violet MTT Formazan

B 11,3 mﬁz;ﬁ Ja fi= (mitochondrial reductase) # MTT Bk = % & 7 3 {ichk$~ formazan o
(F 4% %R : http://www.seeingbioscience.comvtech 1 2.html)

2-5 B * prestoblue™ pliRi2 pliE s Ak 4 HEHEFHAE

Prestoblue™ 24| 5 — #87 % § (resazurin) 3% o T | * & e B R 4 ok 2 8 Bl
BEAEY g E PrestoblueTM WA F - Al Bt S5 A Ep L

¢ enP kG ¥k o fde » % {8 Prestoblue™ AL M BR S B d B AT M
AHEA B it 1l RPMI-1640 2 %2 4 w2 %457 o me 4 E R £ 5 A%
P 432 & d 4o 0 2mL 1 TE ¥ e (trypsin—EDTA,TE)’ F3~5 A4 AR
dnPe € LEEEE & A7 AR (trypsin (FF LA fE e g F 4 ¥ 39 > EDTA 8%

23 i Ca®" Mg* % & HF » WL & HPT PP trypsin i »c% » Fiwre b B
23


http://www.seeingbioscience.com/tech_1_2.html

GABE)er SmL ok Fikme EE 0 SR EEY SRRl 1SmL e Ep o
Ak 1500rpm T oo dHs 5 A AR BofSBoH TR o 4o 2 10mL 2 AR F B Bk 10
uL P @icimie kR 0 e kR 5 1x10°cells/mL » B~jm?2 % 300pul % 24 b4 P A TR
Tl phrgts o b r £ XA ES > B & 24 ) PF > B 4o~ Prestoblue™ 3EA|(1 ¢ 10
Prestoblue™/medium) | @ 1575 5 » ¥ ¥ Prestoblue™ & 2 * DMSO 3 j2.& & #i MTT

THEE % 2o

2-6 /& * Wound healing assay #f & S 125 R wie § v mll} L&k

R B A AT S R0 1 RPMI-1640 35 % 0 5 & mre s R0 o e 4 K 5
BAG AL EE > 2 ERE 40 2mL ¢ TE % @77 (trypsin-EDTA, TE) » & 3~5
AEb o A Dt fREE L DRI T S mL mi—%,&ipii;tzméir%k D Efe B
%450 g 15mL g F p oo A 1500rpm T g 5 A4 F 3t a 1x10° B
2/100 L fn%2 % » 3 3 ~ Stoppers 2. 963U AF ¥ s At A Y A 24 | PF o Fimie BENE
(o4 n B AIPRER 32k 24 2 A8 P 17 52 S BTHCH KB 96 T Y i
T Ap R R (0 454&H®’WW*ﬁm%ﬂ’I?Grﬁﬁkﬁﬁ%gﬁ
Wl v RS XA TG RS

-7 B S FEHKEERE SR TR Rt R 22 2

T &b EHMBRE S § R ARe D8 SO R Yl LT Motk o S Ryt
i«%(_l.i? RS ?'Jw N AN G N S AR L T T T )
L4¢ > L% » 1% HCl-DDW 2 ethanol g £ 2 cnE L 7 > L Bz A1 1 & & o
IR F - R F X107 cells/300 uL 3 iR n 37°C AT s K 24 )P
Fanb IS AP R AR R HRE D RS S0 UM P Ui E R 4o n
Y R ABARY N 8 BEREEF LT L R ? o f AT N 1Y i
e PBS it s iR 0 HER S L e (1Y 37 % 7 AR 20 A4 @
Bl B R4E T FRC 42 F Y 0.1 %PBST (PBS+0.05 % Triton X-100) A2 » 125 4
fwfe MLl 4 5 £ K4 » Pl (Propidium iodide) 2 &% (PI:RNase:0.05 % PBST = 1:1:500
£ e SOPLFBS) » s3] § &P s & AL R im s P12 B o B 117 £ 4 £ R AR
S fplmie ¢ VRSB BT GE  fplmi oo
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2-8 Bt & EBETER E SR H R G FARELZ B

-
)

BRI BIFMANE - RE AR T AR EEALA T c BERET
BAcR ¢ FREEHF T F0 T arrh 17ehimre ¥ i L) o B~ 200 uL PRO-PREP™ m#e
g » 55 3~5 A& % 37 Blwwe i3 £450° a7 k> viEsd -20C k£ 11
* 2mg/mL BSA Stander £2 # P4k & 14 Bradford assay &7 & (4v& 4)-

% 4. BSA Stander #7i¢ * 2 fie > o

Table 1. Preparation of Diluted Albumin (BSA) Standards

Dilution Scheme for Standard Test Tube and Microplate Protocols (Working Range = 100-1500pg/mL)

Yial Volume of Diluent Volume and Source of BSA Final BSA Concentration

A 0 300pL of Stock 2000pg/mL

B 125ul. 375uL of Stock 1500ug/mL

C 325uL 325uL of Stock 1000ug/mL

D 175uL 175uL of vial B dilution 750pg/mL

E 325uL 325l of vial C dilution 500pg/mL

F 325uL 325uL of vial E dilution 250ug/mL

G 325uL 325uL of vial F dilution 125pg/mL

H 400uL 100uL of vial G dilution 25pg/mL

I 400uL 0 0 ug/mL = Blank

HR ﬁx:f‘r% s » 4r » Running buffer (reuse) I T /A H 7% & R > loading 5 pL & 2
L R8 52 20l Rtk & - & Sul B4 RBAEFRE > K TR B 200V FiRE S
IR ORI T iRk A B (5 40~60 A 4E) e >t DDW ¢ B R BB Q1% invitrogen
o R R B P T NCpaper + o el B 4 = (ponceau S) (20 mg ponceau S + 1 mL
acetic acid + 20 mL DDW) BLZF R &2 3o FHE®F > L@l 1g migdek (1g %P
g +20mL PBST) *t 70rpm 42 B+ % 1 -] p& > i {7 blocking » & #-47% B pLix2 3
0O R BT 2o PBST % NCpaper {64 » — Sl »t4 534 - &g 2 PBST
‘)Fii’t vhuor D PR YA S A - o £ 2 PBST ‘}‘)u?“i%t fs o 4ex 2000 UL E 4 &> 5 30~60
LAE 0 TTRBREFRESL Y TR EERE -
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2R BRRUEH

3-1 5Pk w3

MAPK 2z IDA (Inter-DFG-APE) ##*% 57 L 5 Mg en MAPK e 14 3R 1= » 7 A% = $4p
At 1 AR s ..‘&..‘s%-## P T OEE R Prd] MAPK s s Bt o A IDA sRrk2 vRfL
Pl 718 5 e » Kb — kP PEkFd & (o4 5) - IDA-1 2 IDA-2 4 %% IDA-3 #&
* B 1355 MTT assay ‘JE'J%%% = IDA-1 & 5 #dF enfrd|oc sk > Flptx 12 IDA-1 5 K
P g aiikEA o B o wl D IDA-1-1 L & R BEERRL Y 2 =i AL (Tyr ~ Thr) % 5 7
1 IDA-1-2 GOl A F B Ala B S gk R A R (Leu)r 2 #RA RS o Trp %
e ¥ 1 PR (Arg):IDA-1-3 2 IDA-1-4 3 40 » % 252 B2 %4 1 0 Arg B 3
Fpok i pg (Leu) » 702 % 2R9RA A Pro % 2% ARAR Aib @ A5 KNG W 2
’]‘# v B IFPRE R RE R R iE R o ;ﬁd VRALFL B P e B 0 ILHP R S0k B b »P«;H

P etk o

e 5.8 BTN R 7 -

Name Amino acid sequence

IDA-1 YVATRWYRC - CONH,

IDA-2 DHTGFLTEYVATRWYRC - CONH,

IDA-3 LARVADPDHDHTGFLTEYVATRWYRC - CONH,
IDA-1-1 TEYVATRWYRC - CONH,
IDA-1-2 TEYVLTRRYRC - CONH,
IDA-1-3 TEYPNTRLYRC - CONH,
IDA-1-4 TEYAiIbNTRLYRC - CONH,
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3-2 & AErR2 3 F R R

*E BT MTT assay %% & = " P53r4) < % fpimie (HT-29 B ap Bwe 2 SW480
B Rpimie) B A hr ik Rplwe chik SRS o M8 AR E R A2 FIER (02550
2 75uM) A B g o HPREATE R R Aok 62 & To AP X EE L G RAFFrd] sk gL
/%] % IDA-1 ~ IDA-1-3 2 7 2bx 2Rl pi2 R 7| IDA-1-4 > 4] * Prestoblue cell viability

assay > =G ¥ HT-29 SRap Blmie 2 FHpE > HplEd 4ok 8o
6. & X HT-29 Jjplmie 24 | pFis2 55 %
kR PR e g HT-29 e fm e 20 35 8 F i %
¥4 P 0 uM 25 uM 50 uM 75 uM IC50(uM)
IDA-1 100+4.1 99.18+4.8 82.63+2.6 47.5243.1 73.1uM
IDA-2 100+6.7 71.74+1.9 71.384+5.9 64.91+13.2 N/A
IDA-3 100+6.8 90.81+4.5 101.31+2.7 51.70+4.6 N/A
IDA-1-1 100+4.6 103.15+3.3 101.32+3.5 95.66+7.0 N/A
IDA-1-2 100+5.4 92.82+4.6 84.99+6.1 70.824+2.1 N/A
IDA-1-3 100+2.9 101.76+5.6 52.48+6.0 109.80+6.0 N/A
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37, & Hvrrk AT SWABD Ryimtr 24 | PRIE 2 gL o
kR BPSEE e EUT SWASO kw2 s S
94 P 0 uM 20 uM 40 uM 60 uM ICso(uM)
IDA-1 100+7.2 115+8.7 109.58+4.3 106.27+4.2 N/A
IDA-2 100+2.7 88.75+2.3 93.02+2.4 93.39+7.9 N/A
IDA-3 100+1.7 100.32+1.5 102.5840.6 | 100.75+1.7 N/A
32 5k 0 uM 25 uM 50 uM 75 uM ICso(uM)
IDA-1-1 100+0 92.49+0 91.95+0 92.4140 N/A
IDA-1-2 100+3.1 106.08+2.0 96.531+2.6 92.624+0.6 N/A
IDA-1-3 100+2.4 90.50+2.0 93.40+1.7 93.544+2.0 N/A
% 8. & XN PREI® HT-29 Hiwmbe 24 [ PFris2 &%
kA PRI g D SWABD i 2 i S I
5 0 uM 25 uM 50 uM 75 uM ICso(uM)
IDA-1 100+0.1 101.22+3.2 95.07+2.8 88.06+0.4 N/A
IDA-1-3 100+1.8 85.87+3.0 81.84+2.9 79.594+5.0 N/A
IDA-1-4 100+4.5 94.76+4.0 89.2445.5 87.48+5.5 N/A




MTT assay 2 &% &7 : 94°5% 4 IDA-1-IDA-2 % IDA-3 % HT-29 W% ¢ - LR 5
75 uM P¥ > IDA-1 § s sl s 5 @ SWAB) ‘mee ¥ » siex i dog AT ] (¥ o A
B d 25 7] IDA-1 2 2 e iRl e & o Wt - k2] IDA-L 724 4 (& % 5 IDA-1-1»
IDA-1-2 2 IDA-1-3) > H% % 5 IDA-1-3 & HT-29 Mm% ? > kR Z 50 uM 7 > F #4F
Frdlrek (4@ 12 . B 13.

B 14. ® 15) - @ PrestoBlue cell viability assay 2 %% % » &7 : IDA-1-3 5 $4F cfr |
»x4 (4c@ 16) o

mIDA-1 ~IDA-2 mIDA-3

120

100

8

Proliferation (%)
]

20

o 25 Lo

Concentration of synthetic peptide (uM)
Bl 12, 802 FL AR S 7 kR 0 BLES HT-29 SAp B iwie 2 rdresk o

NIDA-1 FIDA-2 mIDA-3
140

= e
=} b
(=] (=]

Proliferation(%)
B

o 20 40 &0
Concentration of synthetic peptide (uM)

Bl 13, B2 BER AR 7 FIRR - BREH SWAR0 B4k mie 2 frdlrck o
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150 EIDA-1-1 ®IDA-1-2 ®[DA-1-3

120

100

=]
[=]

Proliferation(%)

40

20

1] 25 50 75
Concentration of synthetic peptide (uM)

Bl 14 802 FH R 47 kR 0 BES HT-29 SAp B iwie 2 rdresk o

EIDA-1-1 mIDA-1-2 mIDA-1-3

100

Proliferation(%)

20

4} 25 50
Concentration of synthetic peptide (pM)

Bl 15, RBEPRE S AR S 2 FIRR 0 BLEH SWAB0 Bk mie 2 sk o
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EIDA-1 mIDA-1-3 ®mIDA-1-4
120

[
(=]
(=]

ca
(=]

Proliferation(%)

20

0 25 50
Concentration of synthetic peptide (uM)

Bl 16, M2 FL AR S 7 kR 0 BLES HT-29 SAp B iwie 2 rdresk o

d P ERRE IDA-] 2 4 FE R s VB EE R e p (A9 5 TISS
%2 Y190) TI88 % N 4+ it & 3 £ & cniv* » ¥ Fld = iR BB (cF 17) 7 v IDA-1
B3 ochelix 2 = g vk E R RS @ g 22 Fp B E ey ac ko R4S R
7] IDA-3 Frdsc% i ? P AE > Vi AF) 5 B RSB S|RE 0 RIBINER A b FF e R
vz iv% 5@ IDA-1 472 B 7] IDA-1-3 YR S50uM T > 3 X g gtk o )
IDA-1 (75 uM) »x% & o 2_ {5 3V i** 12 Prestoblue assay & {7 R3¢ > H %%~ #P IDA-1-3 7
Foit endrdlondk o BRI X R Pro A7) ek IR S 0 RSB 2 43S
B 0240 NSRS e NOIE R > PR B AR TR EE Bt B G R et ok S E R
IDA-1-3 1% 5 Rl #4233 B00 0 B A AT ORI E S

Bl 17.1DA 2 = s fiss L F -
31



3-3 &* wound healing assay *& & & 12§t mie § v 1:13} & &

&* wound healing |32 LR & 2 9225 %t SWA80 %% i e /mJd® 0 /| FF~24 /| pFis >
ALF Il ypimie B4 2 2k o R &R KSR RT LRES SOUM T B R e pt 0 IDA-
¥ SW480 &% & fmre @ ’f—f/ﬁ‘ft}i Frd| B bmie T {7 sk o & Fli T }gT L& %F A LA
Blde B ILArig * tip TR RIRAE IR HETETTR R AR RN EERG
Pro 2 F 2 8 E B S T APME Oris™ Cell Migration Assembly Kit 2 (BLp £ %
4 DF) o AR EITAIRER 2§ r)g]g Foo HEET 4 r 50 uM P
%1 2 ## 7 % 0 PMA (Phorbol 12-myristate 13-acetate) » p* &3] 5 — f834 -/ > 7 & oo}
4 > 02 crystalviolet BT % ¢ - 3 Y BE 24 ] PF{S > Fplwre T2 L B o NP e
Fpatim g 7R IDA-1-4 5 i nfrdlinte & 7% 0 BOLRE B & R0 £k
5T @ 2R MR m e 4 {3»_1 (4B 18) -

(A)

IDA-1 S#ff% 0 u¥ IDA-2 %% 0 J5F IDA-3 S 0 Ja%

IDA-1 H#ER 24 /5% IDA-2 % 24/ IDA-3 SR 24 /5y

(A)IDA-1 50 uM (B)IDA-2 50uM (C)IDA-3 50 uM

IDA-1 S0 uM 0. IDA2 S0 uM 0/ IDA-3 S0 gM 0k

IDA-1 S0 uM 24/ IDA-2 50 uM 24/ IDA-3 S0 UM 24 0%
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