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ABSTRACT

Effects of cisplatin on photolon mediated photo-
dynamic therapy in CT26 cancer—-bearing nude mouse

Yang Hoon
Advisor : Prof. Lee Byoung-rai, Ph.D.
Department of Medicine,

Graduate School of Chosun University

Photodynamic therapy is a non—invasive cancer treatment method that
can selectively laser irradiation on cancer tissue after the injection
of photosensitizer. However, photodynamic therapy is necessary to
develop a method that can enhance the cancer treatment efficiency due
to limitation the light transmission and the anticancer activity of
photosensitizer. This study was carried out to investigate the changes
of anti-tumor effect of cisplatin on photodynamic therapy (PDT) with
photolon in nude mouse tumor bearing model. The nude mouse tumor
bearing model was prepared by injecting cultured colon cancer cells
(CT26 cells, 1x10° cells/mouse) into the back of KSN/Slc nude mice. The
experimental group was divided into the control group, the cisplatin
group (3 mg/kg BN), 80 J/cm’ group, cisplatint80 J/cm® group and laser
140 J/cm® group. Cisplatin (3 mg/kg BW) and photolon (2.5 mg/kg BW)
were injected into the abdominal cavity and after 2 hours, laser

light (660 nm) was irradiated on the tumor mass and the volume of tumor
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mass was measured with time. After 24 hours of laser irradiation, RNA
was isolated from tumor tissues and gene expression changes were
observed by mRNA sequencing analysis. The tumor volume of the control
group was increased by 133% at day 8 compared to day O, and 118% by the
cisplatin treated group. The tumor volume in the 80 J/cm’ group
increased by 68% on day 8 compared to day O, and increased by 7% on day
8 compared to day 0 in the Cis+80 J/cm’ group. Tumor volume of 140 J/cm?
group was reduced by 27% on day 8. After 1 day of PDT, the tumor
tissues were excised, fixed into 10% paraformaldehyde, stained with
hematoxy | in-eosine(HE) and observed under a light microscope. Necrotic
cells were not observed in the tumor tissue of the control group and
cisplatin groups. In the 80 J/cm® group, necrosis was partially
observed in the tumor tissue, and in the Cis+80 J/cm’ group, necrotic
cells were extensively observed in the tumor tissue. After 1 day of
POT, mRNA-seq analysis of the expression of the genes involved in the
immune response in the control and 80 J/cm® groups showed no
difference. In Cist80 J/cm’ group, expression of genes involved in
immune response was increased compared to 80 J/cm’ group. After 1 day
of POT, the expression of chemotaxis-related 12 genes and immune
response-related 18 genes were different in cancer tissues of 80 J/cm?
group and Cist80 J/cm® group. The combination of cisplatin and
photolon—-PDT significantly reduced tumor size and increased the
expression of immune response-related genes in tumor tissues.

These results suggest that the combination of cisplatin and PDT may be

an effective method for enhancing cancer treatment.

Key words: Photodynamic therapy, cisplatin, photolon, CT26 cells.
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dlO0IM (diode laser)Jt 220l AFEEI 1D QUCH20,21). ZY¥s XZ0 0l2HE
dioldel m&EE 630 nm-1200 nm Ol0H, ZLIl0ILt 22X 212 M= A
MM AR 600 nm-700 nm OIA 430 dOHCH21,22). &4 THE
of Metd 2 ool XtolJr Lh=dl, OHE 630 nm 29| I FSEH2
0.5 cm, IH&E 700 nm 22| OF AEHS 1.5 cnm & IHEO 25 ENHES
Sotet, &S0l 225 Z29s =0 o susolet & 2= Ut
(22,28). ANIAZEetE(Cisplatin) & cisplatinum £&= cis-diamminedichloro
-platinum(11)22 AN U= Z2EHA SLH=ZAH LXZ0H 20l MEL=

= ) = FEIEI ALOI0 NSO Jtw
28t (cross-linking)S &22A ONAJF &=4&E HR 012 E==(repair)ot=s

Of AN MEAIZOl ZHELZ N EAEE0| LiEIHLIE X222 2d
N UCH25). AIAECEIS 1844 Peyronelll 2loliA HS SH&IULD, 1893
E Alfred WernerOll 2/oHAM —Z2JF Sf5I U 1960 CHOI RosenbergOil 21 of
N HEEE AHHE0 XS LAVLMH 19784 FOANM XMS2=2 Ha=

J
0 @

gRoles SYHME CIMEQUCH26,27). AMAECER2 2F, EF 4L IS
s 0 JHA HEN X2SUE LIEHH=E X222 LN FERY, 7Y
e, He, HEE, 2a3e, MADgds et & 20 g2l ols=d U
CH(28-30). Lt AIAZCHEN WAES IJt& QAEIE LIEFLED(31), Al
EctElg S0g 22 MEAEN, 2, HAYH, A, S, HAZ
=& S o I 280l ST 012 AFS0l MEte D UCH32,33)
AMASCES BAES ZAAI|10 SLES SIHAIIIIl fIotH AIASCHE
FEXME HEStHU OE SRYEHM Heole 82 HYHS0l AIEED
UCH34). STHNX &2 BERO AAECE SEAMIF LM UA=d 0=
S0lM JtEEctE (carboplatin)0l D& B0l AFSE 1D RUCHFIg.3)(35). 3t
SECHE HE2 MUUHAM HZAI2I0] AIASHE B0 H Z20HA &0 2t
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A. ENZE

2 AE0 AIEE cisplatin 2 Sigma-Aldrich Co.(St. Louis, MO, USA)Oil
M, 10% EH<SEdE, AEHEOHOIAl, HLIA2, DMEM HiXI S& Gibco
BRL(NY, USA)OIlAM —OHGHO! AFEGIACH. AE S22 KSN/Slc & nude mouse
6 =8 322 Y AU S=(=)(Seoul, KOREA)OIA —OHGHH AtEoHA
D, HESNEF= CT26 cell 2Z2A D=EEDF Y-S ZEA(ATCC)O
N PO, ZR2HE=E ZEE(photolon)2 Belmedpreparaty(Minsk,
Belarus) Al Al 20HGHY AFZGHALCEH.

I]

2 AE0M AISE A8 SZ2 Nude mouse (KSN/Sic) 2= 19844 U=
O DS A Balb/c nu/nu &2 DOD/1 mouse 2F wWHHGHNH ZME HEO
Z xenograft transplantation &&0A =3 (host)
ZO0ICt. KSN/Slc & nude mouse= 6F3 =32 =
KOREA) Il 2OHGH 12A12F H2=D|, 82& 20+ 2°
BZUAM MO, SSEE2 ZdEY s=4

OIS CIACUC 2015-A0034)

il
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C. MIEZHH

M HESME(CT26 cell)= DI2EEIFF IS EZA(ATCC)UIA
T0Hot0d & E0l AISSHATH. HESAE AEEEDHOl A
(100 U/mL) & HIULIA2I(100 U/mL)S & =& OMEM HHXI(Gibco BRL, NY, USA)
£ ME0I0, 37C2 RAT = C0, BHZII0A HHSHALH.
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D. Colon cancer bearing mouse model & &
KSN/SIcE nude mouse E 122 AIFGHH 20 HSAIZI & 23 /&
(CT26 cell)E trypsin Xelat
= (CT s : 1x10° cells/mouse)S PBS 0.2 ml Ofl
20ot0 nude mouse2l SO LISt FASIUCH. MF HELMIE A £ Al
2 A0 Metd Z2EGED 2FS IJIE digital caliper 2 SHoIY2

o AJlg &=F0l E4dE HZS tumor-bearing

Hy
o
0
o
a
=
02
i
>
]
&
0
U o
x
I

>
o
O

0
2
ogr
0x
1

0
OB
10
Ly

Al AJ1JF 9 mm Ol&HR! tumor—bear ing mouse 80t2l
MS &t MEROZ B5 5 AEZROZ USALCH. AE 22 HOIHNE E Aot

AZRIEIZ(3 mg/kg BW), 01X 80 J/om® EALZ, AlA
i L YOI 140 J/om® EAMROR LIS+QAUCH

ASN A=Z2ols Zo2AMEsE ZEZ(Photolon)2 2 Belmedpreparaty(Minsk,

Belarus)AOlAl 2OHGH AFZSIULCH. AIAZSCIEI2 MelAd20 oAl
N ZEEZ FAF 1AZ2H &0 MFH M= kg & 3 mg(3 mg/kg BW)E M5 =2

)
Ol =AOIQICH. ZEZ22 Me|Ad20 ZolAIHAAM ME kg & 2.5 mg(2.5
mg/kg BW)S M =220/ FAlotD 2AI12F ZF0st & BIEX dOIH ==
CERALAS™ Diode Laser 632 System, biolitec, Germany)E O0I2380f &l0IH
A

( )
(It mE ZAMGHACHFiIg.4). S0l eloIME =

& 660 n Fot) 24A2F A1t
£ 2t AEZY 30t2lA A= €360 sMAIZI & dES Mo LRE=
TRIzol S0 225t RNA-seq ZAIE SIst AIEE AIEot], 2= 10%
paraformaldehyde D& AIHAM ZEAAZE AISE AIEZ0IRLCH. 2 A2

5 OteI2 IOl AL A = A2 00l etA 82 NHA &85

Collection @ chosun



(tumor mass)2l 2AJIE =XotD AMES AL, 2= AD|E= digital

caliper 2 &5t Ct
Tumor volume(mm®) = (width? x length)/2

F. 32 X2 RNA-seq 2¥

HMst ZLEZAHNAM  TRIzol® RBNA  Isolation  Reagents  (Life
technologies, Carlsbad, CA, USA)E OIE5tH total RNAE =2l Gt
Agilent RNA 6000 Pico Kit (Agilent, Santa Clara, CA, USA)E AIE3t
BioAnalyzer 2100 automated electrophoresis system (Bio-Rad, Hercules,
CA, USA)ES 0I=23t0d RNA SHEHsS =ZA4GIACH. =2elE RNA=  TruSeq
stranded mRNA sample preparation kit (illumina, San Diego, CA, USA) S
0125t M=ZALSl 20l [tetAd mRNA sequencing |libraryE &BIGHILCH.
mRNA library= Agilent DNA High sensitivity Kit (Agilent, Santa Clara,
CA, USA) £ O0I&03dl0 BioAnalyzer 21002 =46t10, CFX96 real time
system (BioRad, Hercules, CA, USA)E OIE5tH ZF&=EZ4A GHUACH. 2249
mRNA library sequencing® |llumina HiSeq 2500 O35t =46HJA 1D,
cONA libraries@ clusters= TruSeq flow cell& O0Ol&otH Bte US
TruSeq 200 cycle SBS kit (Illumina, San Diego, CA, USA) £ OIE35tH
100bp-end read 2M ZIIME S SA0tALCE. |llumina HiSeq 250001 &
= gIIME JBE= FASTQ formatOl H&EE HEQ HlwWotH ZASHIAL.
Gene setl &4 DAVID Bioinformatics Resources 6.7, NIH(43)0IA
Functional Annotation Tool2 OlZ2 otRUCH. A& 2t2] R LH X0
= reads per kilobase per million mapped reads (RPKM) &t2 O0I&3dt0
fold-change false discovery rate (FOR)E2 =&5tL, p<0.05 &1 XS 22

gt 2102 BIRULCt.
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MFZ2H EHE LdXXS 10% paraformaldehyde EXHNA DHAIZI =
E§LNEES IMA W20 Z0H(embedding)8t £ 6ume HEoO=Z &et &
2HOlE 2etA {0l 06 metE S MHol=s WA (xylene |, I, II— 100%

EtoH | , Il — 95% EtoH | , Il — 90% EtoH—80% EtoH—70% EtoH, 2 1024)S

RSBIACH HE AM 2 FRSN AAS e H0|YOR BEEIACH

o

H. SAHXZ

RNA-seqES HIQIet 2 =& Hlese HA+
S, A2 = SPSS (Statistical Package
12.0. SPSS Inc, Chicago, IL, USA) S

T2IBS 0I5HH 2AERA

- =

EZ=HXH(meant SD)E2 HEAlGH

for the Social Science, Ver.

4N

(ANOVA)S Al Alot™ D, AlE 28 8242 Duncan's multiple range testOfl

Sl Al P<0.05 ==Z=0llA ZSotALH.
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A. Tumor—bearing nude mice Ol POT A
POTOF L2 S&0 OIXles F&S POT HA(0 &), 2, 42 28
of 22t 322l IJIE =Eot 2&e 2= Table 1, Fig. 6
Fig. 7, Fig. 8, Fig. 9 ¥ Fig. 10 4+ ZCt. POT
N LY Adl= AEAMF 0 Y, 2 Y, 4
121, 696+ 139 2 983+128 mm® S 202 LIEILHAl A& AR & [
2 ¢ 28 2 AW Al S| AJ|I0t 21%, 65% L 133%IF 22+
T AIZHOI Bt S5 329 300t SIHEES € = UL, AL
0iot1) POTE AIEHOIXl 22 AAEEZHNA L A)le &s
2 2, 42 L 8 L0l 429+124, 493+131, 672+ 133 & 995+
HAL S22 3010t & AlE & Mol HIstH 2 &, 4
Dt AIOI 14%, 56% = 131%IF 212F SIHE Al2H0] 2 E+5 29
o BitEE2 & 4 QACH AOIX 80 J/om® TAMRS BHLI)|E
A BE(O ) AP F 2 Y, 2 2 8 20l 389480, 4794101,
5724113 2 657+107 mm° £ 22t LIEFHA B2 3|0t HI0IM ZA+ &
, 42 28 Y ZI A 27%, 47% L 68%
o AJIJF BBIIE L, POTE Al™H
C
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=
ol
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o
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N
E
W ome wm o o

o J¥Y me 4m
N
O
m
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x

[
>
FA

clOIM AR &
2) 22,42 28 L0l 412+£98, 491+£93, 452+101 &

443+ 117 m°2 2028 LIEFHAL 01X ZAF ZIX0l HISHOL 201K ZAF &

2,49 28 3 AU S AJIIF 22 19%, 9% H 7% SIHE O
d1 = SO D0t SItEILE, AIAS2EZO0ILE 2l0old 80

’_H
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O‘I
~— O||
R
H
uf
U
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o
S
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Qo
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o
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ne
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o
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J/cm® EAFZ2Ol HIGH =29 3|0t

140 J/cm® ZAFZRO =3
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Jlew® ZEAZO SEX LH2O X0IS HIWS 2D log2(FC) 2t0l 1 014
02 p 8t0l 0.05 Olotel REX MEE= Table 22t 2Ct. OL0I
24 (Amino acid transmembrane transporter activity) 28 &KX 5= p
20l 0.05 OISt A g 2t0l 0.05 OIGHACE. efLt o2l & ols &&(amine
transmembrane transporter activity)Zd& S|&EX 5H, ZEHI

(negative regulation of secretion) & ST 404, EA&BHS(response
to wounding) 2& S&X 8, RII& 28H(organic acid transport)2t&d
S™I 5, MESE Z&H(regulation of cell proliferation) 2& S&EX
9 & QIS ZH(regulation of phosphorylation) & |SAEX 7)H=E p

OIR2LE, g &0l 0.05 Olat OIRULCE.

D. HE2D AIAZCIEHIIOIN 80 J/om® Z=ALZO LEE QX HE ¢d
Hl 1w

POTOF SS9 =& 20 0Xls s 2&ot)| fIotH POT Al 1
g2 = dFHE JdAHA SLXH=S ZHHA  RNAE  =clot!

mRNA-sequencing 2 &
OIX 80 J/omW ZALZS
1 0l&0l12 p 20l 0.05 Olote!l AL MEE= Table 30t 2Ch HABLS
(Immune response)Ztd&d KA 174, =AY HA(Adaptive immune
response) 2&d X 8, FHABIS(response to wounding) &8 |SEXE
1300, EXIOHOH HABES(Immunoglobulin mediated immune response)&&l =
& Xt 5JH, Antigen processing and presentation 2t&d |&X 50 L B M
OHOH H<A(B cell mediated immunity) &t&d SEX 7IH= p 2ttt g 80l

5 0.05 OlotALt.

HO
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E. d0IX 80 J/em® ZAL2L AIAZ2HEHEIOIN 80 J/om® ZALZS
298 Him
0l POTOIl OIXl=S &t
+2l0IM 80 J/om?
xo| RNAZ =25t
It log2(FC) 240l 1
Xt NIE= Table 4, 59 2Ct. shat=
Xt

BF=(Immune response)&&d |™

SEX HE
AlAECHE
=1 AIAZCtE

S|MAIH S

S &2 (cytokine-cytokine receptor interaction) 2&d S& X 1304,
Ol (chemokine) 2t&d SAEXt 7H,

A 701 & AROI&E IR

binding) & S4&

A 100HE p gt g 801 2

AL

g SO 18912

Z (cytokine-cytokine receptor
H2Itol
32.637 HH, AOI&ES3
2 9.842 i ¥ &

7.278 Hi,

&2 7.276 Hi Ot

Collection @ chosun

SlE2 6.256 i,

TARZ
o

5 0.05 OlGtRLCt.
SOtEALD,

interaction)

It ACH.
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2HE5LI| 2I5H0 201K 80 J/em”
Ol PDT AlH 1
mANA-sequencing 822 S & Xt
Ol&0ld p
A (chemotaxis)Zted SEXL 1204,
1804, ALOIEIIRI-ALOIEDtCl =E &

HE2Itel =&

2 ZAFZ OlA
AFO| EIIRI-AIO| E 319! SH 2
A (chemokine activity)

2t (cytokine activity) 28 |S&EXF 10042

(inflammatory response) &2l & X 10J42

02
FA v
ik

[
re
= oo =

2 g

0l
0z
|

Il

gt0l 0.05 Olatel

30

2
1

A LIt

M 28t (chemokine receptor

g4 (cytokine activity) gl |

AIOI K 80 J/om® Z=AFZ2O HI

ZF=4(chemotaxis)2ted
H=

IIO

=

( Immune response)ﬂ_

2 RO 13042 e

F& 0x
o 0% fol

oM ro fo JA

2 SEX

\‘
2
1o
I3
g

ne

g

e
o



F. &I0IX 80 J/om® ZAFZ2I AIAZ2HE+HIOIN 80 J/om® ZAIZRSl LX=X
38t 4 (chemotaxis) &gl |RAA &8 Hl W

AMAZRIEIOl POTO OIXlE P& 2HES6HD| 2A5H01 201X 80 J/em® EA
20 AIAZ2HEHYIOIN 80 J/em® EALRS L XX 3HEH=A (chemotaxis)Z
g 1oz =J6t0 Hluwst 20 log2(FC)
g4t0] 1 OlA0l) p gtk ¢ 840l 0.05 0l5te! RAXt= Table 61 ZCh. dl0]
X 80 J/om® ZAFZOI HISHO! AIAZ2IEHEIOIN 80 J/om® EAtZO LXZ
Stet==4 24 chemokine ligand 2, S100 calcium binding protein A9 &
interleukin 8 receptor(beta) S&Xt= log2(FC) 2t01 4 OIAO0IAL,
chemokine ligand 5 R&EXt= log2(FC) 2t0l 3.56 OIA204, S100 calcium
binding protein A8 2 colony stimulating factor 3 receptor & Xt2
log2(FC) 2t01 2.96 2 2.31 OI”A204, chemokine ligand 2, 7, 10, 12 &
interleukin 1 beta R&EX= 1og2(FC) 2t01 1 Ol&H 2 OIGHRICE.

A S LS SF2 mRNA-sequencing &

G. dOIX 80 J/em® ZALZD AIAZ2EHYIOIN 80 J/em® ZALRSl Y X
Ny

DA B2 (immune response) el SAEA 2E Hl
01K 80 J/cm® ZAFEDF AIAZ2LEIHHOIM 80 J/om® ZAMZRQ LXZ O
HABt=(immune response)&tel RA X YE S mRANA-sequencing B2 =&

ot0d Hlwst Zt log2(FC) 2t01 1 OlA0 p =ttt g 8t0l 0.05 Olote! =
& Xt Table 7,81t 2 Ct.

H0IM 80 J/cm® EAFZO HIGH AIAZ2HEI+HIOIA 80 J/om® ZAMRO X
A o2 |AXA chemokine (C-X-C motif) ligand 2 2 log2(FC) at2

4.71 0}, chemokine (C-X-C motif) ligand 1, chemokine (C-X-C motif
5
) 2

]

= -

| igand 2 growth arrest and DNA-damage-inducible 45 gamma S& XtS

l0g2(FC) 22 20llA 3AIOIF SO, interleukin 6, chemokine (C-C motif)

14
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ligand 2, radical S-adenosyl methionine domain containing 2, chemokine
(C-C motif) ligand 7, chemokine (C-X-C motif) ligand 10, chemokine (C-C
motif) ligand 12, serine (or cysteine) peptidase inhibitor, clade A,
member 3G, interleukin 1 beta, guanylate binding protein 3, %
guanylate binding protein 2 R&Xt= log2(FC) 2t01 1 Ol&F 2 OIGHRACE.
8t histocompatibility 2, class Il antigen A, beta 1, CD74 antigen,
histocompatibility 2, class Il antigen E beta ¥ histocompatibility 2,
class Il antigen A, alpha SAXIS Z& 22 &0IX 80 J/en® ZALZOI H
SOl AIAZ2HEHAIOIN 80 J/om® EAFZOIA 2AERAD, log2(FC) e -2
Ol4 -1 OIBHALY.
H. 201X 80 J/cm® ZALZDF AIAZEIEHAOIXN 80 J/em® EALRS AXE|
ALO|E3}Ql AOIE31oI=E A AtS BHE (cytokine—cytokine receptor
interaction)2t& S&EX Y& H

01X 80 J/em® EAFZ I AIAZZHEHIOIM 80 J/om® EAFRO LXZE A}
Ol E3t2l AOIETeI=Z Hl A S BES (cytokine-cytokine receptor
interaction)2t&d |AX L2 mANA-sequencing 122 =XoH0 Hlw
Z 3 log2(FC) 80l 1 OlA0IL) p gtk g 8t0l 0.05 OIGte! A= Table
99+ ZCt. AIOIX 80 J/em® EALZOI HIGHH AIAZCHE+HIOIM 80 J/em® =
ATl LAEE AIOIEICI  AIOIEIRI =EHM AFEE 2d K|AEL
chemokine (C-X-C motif) ligand 22 interleukin 8 receptor, beta =& Xt

) 8t2 4.71 Dt 4.02 01411, chemokine (C-X-C motif) ligand 5,

colony stimulating factor 1 receptor % chemokine (C-X-C motif) Iigand
1 |AX log2(FC) =t 3.56, 2.94 2.31 OIA20B, chemokine (C-C
motif) ligand 12, interleukin 6, chemokine (C-C motif) ligand 2,

2l log2(FC

u}

¥ M

15
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Ol&at 2 Olat

chemokine (C-C motif) ligand 7, colony stimulating factor 1 receptor &
SAEXCl 1og2(FC) 22

chemokine (C-X-C motif) ligand 10

AL}
HI0IM 80 J/cm® ZAI2IH AIAZCIEHYHIOIM 80 J/em® ZEAL
SEX L& H
b2

ANAZRLEHYI0IXN 80 J/cn™ EAFZ2
= mRNA-sequencing &

2tk g 8t0l 0.05
BIGIH AIAZE
&

=2 o

m

(cytokine activity)2t&l
s 2t

l.
ANOIE512l &4
20l X 80 J/em® EAMZ Dt
24 (cytokine activity)2ted SA X
Z 1 log2(FC) 28t0l 1 Ol&t0ol2 p
ZAF20l
[¢)

2l0IX 80 J/cm’
AHOI & 2¢

Paa

2

=

=N -
al
ES

ol
ligand 5

w &t
Xt= Table 101+ ZCh.
, 3.56 &

ctEl+ At E

chemokine (C-X-C motif) ligand 2, chemokine (C-X-C motif)

chemokine (C-X-C motif) ligand 1 |EX2l log2(FC) &S 4.71

2.94 1, chemokine (C-C motif) ligand 12, interleukin 6, chemokine
2 chemokine (C-C motif) Iigand SE XS

SR LHS0l SItGHALCH. B
2

OlE3t2l

TESS

Olatel
80 J/cm

(C-C motif) ligand 2
|4 2 0lGt2
ctEHAIOIN 80 J/cm™ ZAL
i FEXE 1og2(FC)

0g2(FC) 2t
80 J/cm® ZAFZOI HIGHY Al
1 A A secreted phosphoprotein 1
A AL
g

&
[l

il

E3101 =4
-1.292 QFA wa0| 2
HOIM 80 J/cm® EAI2IDH AIAZ2IEI+HIOIN 80 J/em® ZAL
g SEL wH i
29

eSS

—

(chemokine activity)&
J/cm® AP AIAZ2LEIHHIOIM 80 J/em® ZEAL
SMX LSHSF=2 mRNA-sequencing
oA L BA

J.
1 0l&0l] p gttt g &0l 0

A2Ite &Y
g0l 80
212l &4 (chemokine activity)2t&d
oz =JFoI0 "lws ZW log2(FC) 2t0l
Olatel REXt= Table 1110+ 2L,
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A ARItelel 24 2 SAMX chemokine (C-X-C motif) ligand
chemokine (C-X-C motif) ligand 5 & chemokine (C-X-C motif) ligand 1
ISl log2(FC) 2t2 4.71, 3.56 L 2.94 4D, chemokine (C-C motif)
ligand 12, chemokine (C-C motif) ligand 2, chemokine (C-C motif) Iigand
7 & chemokine (C-X-C motif) ligand 10 & X2 log2(FC) at= 1 Ol& 2
Olotz SEXA L0l SIHSHALE,

dI0IN 80 J/om® ZEAFZOI HISHOY AIAZ2LEHHIOIX 80 J/em® ZALZSl =&
=

K. 201X 80 J/om® ZAFZDF AIAZZIEI+IOIKN 80 J/em® ZEALRS XX
23l MSHEY HZ(chemokine signaling pathway)2tegl S&EX &8 HI
u

01X 80 J/cm® EAFZED AIAZ2LEHYOIM 80 J/om® EAFRSl 2XZ I
2Itel MSMYAHZ (chemokine signaling pathway)2& |SEX LS
mRANA-sequencing 22 =&ot0 HlwWst 21 log2(FC) 2t0l 1 0lAH0l
260t g 2t01 0.05 015+l STA= Table 122+ ZtCh. &IOIM 80 J/cm?
0l HIGH AIAZHEHHOIM 80 J/om® EAMZSl AXE H IRl AISH
gz 2 SAX chemokine (C-X-C motif) ligand 2 2t interleukin 8
receptor, beta SEX2 log2(FC) S 4.71 I 4.02 AL, guanine
nucleotide binding protein (G protein) gamma 8, chemokine (C-C motif)
ligand 12, chemokine (C-C motif) ligand 2, chemokine (C-C motif) Iigand
7 & chemokine (C-X-C motif) ligand 10 & X2 log2(FC) at= 1 Ol& 2
Olotz REX L0l SIHSHALE,
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L. dIOIN 80 J/cm® TAFZDF A|AZCIEHOIN 80 J/cm® ZAZRO| Hx=Zl

H=utE(inflammatory response)2ted S&EAN &8 HlW

01K 80 J/cm® ZAM2DE AIAZ2LEHHOIM 80 J/om® ZAIROl UXX A
(@]

s
010

=53 inflammatory response)2te&l |SA™A LSS mRNA-sequencing
2 =350 Blws 21 log2(FC) 80l 1 OlAt0IL2 p Bttt ¢ 840l 0.05 Ol
otol A L= Table 131 2ZtCH. 201K 80 J/cm® ZAFZOI HISHH AlAZe}
EI+0IX 80 J/om® ZEAIRSl LXE Azt 2@ RAX chemokine
C-X-C motif) ligand 2, chemokine (C-X-C motif) ligand 5 & chemokine
C-X-C motif) ligand 1 S™X2 log2(FC) 2t 4.71, 3.56 L 2.94 ¥,
chemokine (C-C motif) ligand 12, interleukin 6, chemokine (C-C motif)
|

—_

(
(

ligand 2, interleukin 1 beta, chemokine (C-C motif) ligand 7 ¥«
chemokine (C-X-C motif) ligand 10 SE X2 log2(FC) 2t 1 0|4 2 0lat
2 SEX L0l ZIISHAUCH. 224U 20l 80 J/em® EALZOI HIstH
ANAZCIEHOIM 80 J/om® ZAFZS UAXX E=bt

fibronectin 1 K& X 10g2(FC) Bt -1.052 KX &

ol

2

ol

=

a4

AL

010
il

=
P

S
32 9o
a

0y
N

&
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= g7 LEES 0188 Z9s XZ0 AIASCHES HE850 sUE
2G| A5t MF HESMIE(CT26 cells)S Nude &0 =ASHH &£E

0l S&&  tumor-bearing nude mouse modelS Ol

photolonS 0ot BtEX clOIME OlEotH IE 660nm LS At =
2E2 IJIE sEot, & A9 KM LS HetE XZAGHUC. EES
XNEE MG e 80N 28AE 0¥, 22, 42 2 8 20 &
2o JJIE =FE 2 22 0 €0l "ot 2 &, 4 & 2 8 2l &
22l AJIIJF 21%, 65% & 133%JF 22 SOHEULD, AMAScetEZ2 0 20
ISt 2 &, 4 & 2 8 L0l S AJ(Jt 14%, 56% & 131%It 22 St
0 HEZW AIASCEZUHA 25 Al2E 200 Oetd S22l D10t S
JEIR D, HEZD AIASSHEIZ ALOI0 &2 3D SItE2 X0lE %
N AAZCHE 3 mg/kg BN SHZE= st &2 4% AN sit= 8l A

19753 Griswold S0l Balb/C mouse OlA

N-nitroso-N-methylurethane @2 SZAIZ]l HEAWMH &5t & HMEF=Z

A EH JHEE et dA ASEZE 8 tumor-bearing animal medel O
20l OI8HD U= ZMHIEFCH44,45). 2 A EHOHAM KSN/Slc = 0F2A0
CT26 MIZEE FAlold MAHE 2E0| &E 8 2NA HEZ Hd&Ect=s A2 2

Collection @ chosun

S dEEEI ALY ZEE FAF = IO
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0 20l "ot 2 L0l= 33%It SItotRA 2L, 4

19



2 W8 Ao 1% 2 27%IF 22 AALO! AHOIK 80 J/enf EAZOI HIGH
o 222 D10t M3l 2A56H0 Ol EZALZ0l SotElXH 2E9 4
AMES U O Botote Aoz ==EL. 295 Igs LUUHXE 01806t
of ZUol SAS SHSAAM X2 SHIF LHEHUH ot XI2Yoez 21X
S0 AIESZ = U2 SES 1A 2MHOF QUCEH. 1A ZUCIHZAS 2
Ol (porphyrin) HEZM ZEXM(Photogem, Russia), ZEEIgl(Photofrin,

Canada) & ZEEAH(Photosan, Germany)Ol &FZ3F S0 AFE S UCH46-48).
Jddu Ol Z0eH 2ue 222 £ = 1-2 20l AIUoF 2XEE ME
A ZHDsE0H TEotd MUWH 2-3F =sot0ILE Yot &
Lol QohA S-S0 LOoLHCH 2o A2 2ol I8 5
=0, THEOo
201 B0 O 20 mbEel 2o )
M chlorin S&HIt HLERUCH16,17). ZEES XS4l Z=l(e6)0l

polyvinylpyrrolidone 2 SEAIHA +=22H2FE HEHA|
X

= A2 B BeIHE & HNZ0 SH0| 2oile 222 LM UAJ o
20 2 AHANE ZEZS SLTAGID 2A12F 2 & A 660 nm 20|
ME EAGI0 ZEZ20| 2E0 S50 SHE £ A= S28 A0l B
I CEE GIQCH =2 AR HOIM 80 J/em EAIZS BL3J|= 0 Y
Of HIGHH 2 &, 4 2 2 8 A A 27%, 47% L 68%IF 22F SIHE Y
T, ANAZHEHYOIN 80 J/em® TAFZS ZLAJ|= 0 L0l HIGHH 2 &,

4 4 28 B AN 22 19%, 9% & 7%IF SO Al2t0l 3 E+5
= tELE, #0IM 80 J/em® ZAFZOI HIGHH Z2o 3D(0t
AL AIASSHE =AZ2 Z2LS DIt ReSHH A= A
D AL AIAS2HEIZS nude mouse 0l SZF=AtotH HE=2 =

= =2

OOl =20 s=0l =€ot1], 30 20A 4 Al2H S XISEE=

10
LU
-
.
0l
Nl
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of, W=, 2I0IX 80 J/om ZAFZ L AIAZ2IEHAIOIX 80 J/om® ZALZ

S M2 HlWE 2} HWEZD d0IM 80 J/em® EAFZ S HIWSEHO 10g2(FC)
2000 1 Ol&0l1) p gtk g 240l 25 0.05 0I5t R&X AE= 0t0l =&t
910|S &4 (Amino acid transmembrane transporter activity) & |S&Xt
5 JHQACH. SE8 HEZD AIAZ2HEHYIO0IM 80 J/om® TAFZRS SEX £
ol X0IE HIWat0 log2(FC) a0l 1 Ol&011 p 2tDt ¢2t0l 25 0.05 O]

el
e
0
=
P
z
Im
rr
:

HABLS(Immune response)&d&d |EX 17 f, &84

2
1

(Adaptive immune response) 22 S&EX 8, ZAatBFES(response to
wounding) 23 SEX 13 O, MO HABE(Immunoglobulin mediated

immune response)2& S&X 5 JH, Antigen processing and presentation

23 A 5 0 &L B MEZOHOH HA(B cell mediated immunity) 28 &
X 7OHQUCH. Ol2ist AlEAUZ A EZE2S 0188 ZYs Xz & 1 20
AIFUAM HABIS 23 RPN LEH2 2 XN0IJF e Aoz M
Ct. JedLh AIAZCEIS S06t] o & ZIEEZ2 018610 295 =S
AEHGHH Al 1 2 0 LXZH0 HAPtsS 2 AN S0l Sitd=
AoZ UEUA MEE AMAECEO 29SS XZ0 2 HABSS SOt
ANZ = A8 2122 FREL. AMAECES HIANENH SHS ULEU=
2oz 2N Usll, 2 AdE0ME HEH2 AAZCES AIZ00 HY
HIZOl CHEH AMIEE2 1Ol gle A2=2 F=ECH. 80 J/ow® ZALRDE Al
AZRHEHHOIM 80 J/om® EAMRO BAXZE QT LHEAO X0IE Hn
otOd 1og2(FC) 8t01 1 OlA0I12 p gttt g 20l 0.05 0IGHe! R&EX= 3t
A (chemotaxis)2tel |EX 12 M, HABS(Immune response) el R &K
A =2

18 JH, AOIEIIQI-AIOIEIIQ! =M ASEE(cytokine-cytokine receptor
interaction) 2& S&EX 13 JH, HZIICI(chemokine) &t&d S&XH 720, A

D2Iel &2 Z&H(chemokine receptor binding)&&d SEX 7 & AIOIE

23

Collection @ chosun



ol &AM (cytokine activity) &&d SHEX 100 S HgtES 2dH SIS
8@ XH0IJF 2 2122 UEMRLE.
B0l SOt=ICte 2200 QJULCHE8).

cells)It B SAAS0l LIE &
SO0IA 0IX 80 J/cm® EALZ D AIAZRIEHAIOIX 80 J/em® ZEAFRSl X
A SEX LSS HIWGHK log2(FC) 2t01 1 0140112 p 2t g 20l 0.05

—

Olotel HABES (immune response) &l RE™Xt= chemokine (C-X-C motif)
ligand 2, chemokine (C-X-C motif) ligand 1, chemokine (C-X-C motif)
ligand 5, growth arrest and DNA-damage—inducible 45 gamma, interleukin
6, chemokine (C-C motif) ligand 2, radical S-adenosyl methionine
domain containing 2, chemokine (C-C motif) ligand 7, chemokine (C-X-C
motif) ligand 10, chemokine (C-C motif) ligand 12, serine (or cysteine)
peptidase inhibitor, clade A, member 3G, interleukin 1 beta, guanylate
binding protein 3, ¥ guanylate binding protein 2 S™XtALCE. Chemokine
(C-X-C motif) ligand 12 CHAI7*(macrophage)2t S = (neutrophil)OlA &
8&l= chemokine@Z2 SEF0 CHst stst=42 LIEHLHL(60), chemokine
(C-X-C motif) ligand 2 = &2 (monocyte) 2t CHAI UM ZHIEI0 CHa et
T (polymorphonuclear leukocyte)Ol CHSF 2&st Sistx=&Z2  LEHHG
(61,62), chemokine (C-X-C motif) ligand 5 &

LHOI M Z (endothelial  cell)Lt SS20HAM =2HIZH SE=FE 2453
(activation)Al9l= SES GHH(63), chemokine (C-X-C motif) ligand 10
= SEAL WIMZHA SHIE0 S, CHAMIE, T cell, NK cel 0l
=42 LIEILHDI(64,65), chemokine (C-X-C motif) Iigand

54 X~
12 = 0l ZEOAN SHC0 LM et 226 sist=HS UEUS
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o2 2HM UCHB6). Interleukin 6 = EASIE HAP(activated
macrophages)lAl ZHIZIH FELSS RLote IS otH T cells ot O
A0 HESHH HABISE S = &g &HCH67). chemokine (C-C
motif) ligand 7 = UAINIZUHA S2HIE0 S0 U8t sstFSE S LE
LHO4(68), chemokine (C-C motif) ligand 12 & UHAMIEZWAM U0 &HEH
-, LIl CHst stef=SH2 LIEFHCH69). Teth AIAZCtE S

-, 4

E0{5t20 A0IM 80 J/em’ E ZAMGHH SHip SatR, QI S HANI

=0 2= 01229 43501 UM HABIS0| SotE Aoz M2tE

Ct. Sun S(70)2 M= SCCVII tumor & 0I&&H H9sS XZUHM &S5+t
el BHYBtESES 30 Al2I0HL otiell, 2 Ad8ildes dXZHA =

S7E0 Otllet &2, HAIMIE, T cell, NK cel IOl CHEE stet=&2 U
EtLH= chemokinelt cytokine Ol SJtZl0f 2FAIZ0 CHEt HABHES

2 W22 F=EU0. L8 histocompatibility 2, class || antigen A, beta
1, CD74 antigen, histocompatibility 2, class |l antigen E beta &
histocompatibility 2, class |l antigen A, alpha SAXtSl L2 g0l
X 80 J/cm® EAFZOI HIGHY AIAZ2HEHHIOIN 80 J/em® TEAFZOIA 2 A G
AL, log2(FC) ate -2 O0la -1 OIGtRUCE. HABISOHA MHC class |
antigen 2 antigen presenting cell OlAM &S0 antigen2 processing
of 20ist=di(71), 2 AE0 A histocompatibility 2, class |l antigen
A, beta 1, CO74 antigen, histocompatibility 2, class |l antigen E beta
2! histocompatibility 2, class |l antigen A, alpha S0 AlAZctE+d(0l
X 80 J/em® EAZUIA ZACN AIAZCEIS S0{6t20 dI0IM 80 J/em’ =
ZAMGHH AMHMEZSC antigen processing &0 AX & XNz M2AECE,

Ol&9 AEHOZ (CT26 tumor bearing nude mouse model A EZEZS 0|28t
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2 9

2 A SX = (photodynamic therapy; POT)= XX O0ILE SAZN HEHNHO=Z
LS XAGIH XIEste HIEE&4 2Xe 2HOICH. PITeE 22 RAME %
U= 2o XUz 018 = A=0l, Lo FIH0l StAH 22Nl &2
o HEeE 2XNE SUHE SLAMZE = U= YE L0l EHoiLt. =
A= POTR MEE AIASCUHEIS HEotH MEE AASctE0l POTOl O
XAN= s L0t AAGtH AAIGHRULCH. AEZE dI0IME ZAMGHA 22
CHEZ D AIAZ2HEIZ(3 mg/kg BN), 01X 80 J/em® ZALZ, AIAZ2tE+
40l A

80 J/em® ZAFE L HIOIM 140 J/om® EAFROZ2 LISQACH HHY O
UM IE(CT26 cells)Z Nude MF 0l =AM L=ES R
bearing mouse modelES BHSOW AIAZCE(3 mg/kg BW)ES 0ot

photolon(2.5 mg/kg BW)S 0I|E8 2SI EE AAlISt & 259 IJIIE =

sequencing 2 &AISHH |REA 2SO HESE =HOIRICH. Tumor volume2
T 8 Ol 133% JI SOtEIA D

2t 25 ABA0 HIGH0! 8 LN

NAZRIE SEH2S 118% JF SIHEACH. 80 J/em® 2 POT ZF0| HI5H
POT 8 & = 68%Jt ZIHEQ D, Cist80 J/em® 2 POT EE0| Hl5Hed POT 8
oA = 7%t SO RACH. 140 J/enf 2 PDT ZFO| HIGHO POT 8 & & 27%
b ZAEACH. POT 1€ = SXEZ EHMSHH 10% paraformaldehyded 11
HAIZl 5 HE SAHGHO ZHESH 20 HEZD AIAZHE EH2S UMME
OF X LA, 80 Jom BS YXRZ( PEHOZ N EDAIF ZEC
ACH, Cist8d J/em® 22 LZXZEOIA ZHQAGHH LAMEIF 2ECACH
POT 1 2 & AXEZS HMGHH mANA-seq EAZ W XD 80 J/em® =22
HIWE Z oidpi2np QAKX LS 0/Jt AU/UCH. 80 J/em® 2t
Cist80 J/em® 22 HIWE Z 1 Cist80 J/om” ZOIM S AL 20{5t=
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Aol &S0l SOt RUCH. POT 1 & = A MG mRNA-seq &4
b 80 J/cm2 = It Cist80 J/cm2 ZE H ot HABLSOH 205t=
A= Chemotaxis 2tet 12 SAE XS YA X0IJF A}/JALD, Immun response
18 SEXS LS X0IIt UARUCH. Chemokine activity 2ed 7 SE XS

SXH0IOF UAD, Cytokine activity &t 10 S XL LS00t UA2
04, Inflammatory response 2t&d 10 F& A2l ZE X012 UALCEH. Chemok ine

signaling pathway & 9 K|&EXS ZEX0IJF UUCH. CT26  tumor-—

Y o

ws

[l

0 W o0
B

il
i

ﬂJE

|' |

bearing nude mouse £ 0|20l AIAZCIEN ZTE2ES 0|28 POTE A
OlA HAEBS2HA |

st 21 tumor volumeO|l S M3l 2ALYLD, XA
nl
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Photosensitizer

Fig. 1. Three elements of photodynamic therapy
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porphyrin chlorin Chlorin e6

Fig. 2. Structure of photosensitizers
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Fig. 3. Platinum compounds
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Fig. 4. Laser irradiation with a 660 nm red |ight
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1 day 2 days

4 days 8 days

Fig. 5. Photography of tumor-bearing nude mice after

photodynamic therapy with 80 J/cm’.
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0 day 2 days

4 days 8 days

Fig. 6. Photography of tumor-bearing nude mice after

photodynamic therapy(80 J/cm®) combind with cisplatin.
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Fig. 7. Photography of tumor—-bearing nude mice after

photodynamic therapy with 140 J/cm’.
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Table 1. Effects of PDT on growth of tumor in mouse

Tumor volume(mm®)

Groups
0 day 2 days 4 days 8 days

512+ 21 696+ 139 983+ 128

H
N

Control 421

Cisplatin 429+ 124 493+ 131 672+ 133 995+ 142

80 J/cm” 389+ 80 497 £ 101 572+ 113 657+ 107

Cis+80 J/om® 412+ 98 491+ 93 452+101 443+ 117

140 J/cm® 418+ 103 558+ 110 412+107 304+ 82

CT26 tumor—bearing mice were irradiated with laser light at 2
hours after intra-peritoneal injection of photolon (2.5 mg/kg)
and at 3 hours after intra-peritoneal injection of cisplatin (3
mg/kg). Tumors size was measured by digital caliper and tumor
volume calculated using the following formula ;

Tumor volume(mm®) = [(width)® x length]/2.

Values are mean+ SD, n=5.

45

Collection @ chosun



80J/Cm2  Cis+80J/Cm? 140J/Cm?2 Cis

Fig. 8. Photography of tumor-bearing nude mice 8 days after
photodynamic therapy.
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Fig. 9. Tumor volume of tumor-bearing mice 8 days after POT.
Values are meanx SD (n=5). Values with different
superscripts are significantly different at the p<0.01 by

Duncan's multiple range test.

47

Collection @ chosun



Fig. 10. Histologic findings of tumor tissues from mice with PDT.
A. Fourteen days after inoculation, the tumor tissue was dense
with mitotic figures, and no infiltration of immune cells was
observed. Hematoxylin eosin (HE) stain, original magnification
x100. ( bar 20 ym). B.1 day after cisplatin injection, the
tumor tissue was dense with mitotic figures, and necrotic
area was not observed. C. 1 day after POT, necrotic area was
observed in tumor tissue. D. 1 day after CistPOT treatment, a
large area of necrosis(N) was in visible, and infiltrating
immune cells were present.

48

(*ICollection @ chosun



Fig. 11. Histologic findings of tumor tissues of tumor bearing
mouse. A. Fourteen days after inoculation, the tumor
tissue was dense with mitotic figures, and no
infiltration of immune cells was observed. Hematoxylin
eosin (HE) stain, original magnification x 200. ( bar 20
um). B.1 day after cisplatin injection, the tumor tissue
was dense with mitotic figures, and necrotic area was not
observed. C. 1 day after PDT, necrotic area was observed
in tumor tissue. D. 1 day after CistPDT treatment, a
large area of necrosis (N) was in visible, and

infiltrating immune cells were present.
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Table 2. Gene set analysis from the DEGs selected by log2(FC) =

& P-value < 0.05 & g-value < 0.05 in the comparison unit of

control vs 80 j/cm’

Term Count| P-value .FOld Bonferroni FDR
Enrichment

Amino acid
transmembrane 5 |2576E-05| 28272 |4.422.E-03|3.149.E-02
transporter activity
Amine
transmembrane 5 6.448E-05 22438 1.103.E-02 |7.879.E-02
transporter activity
Negative regulation |, g391F 05| 43762 | 5.524.6-02 |1.388.E-01
of secretion
Response to 8 |1312E-04| 6810 | 7.630.E-02 1.938.E-01
wounding
Carboxylic acid 5 [3141E-04| 14919 |1.731.E-01 4.635.E-01
transport _
Organic acid 5 |3264E-04| 14770 |1.792.E-01 4.816.E-01
transpo.rt
Regulation of cell 9 |3386E-04| 4941 | 1.853.E-014.995E-01
prol|ferat|on
Regulation of 7 |3.630E-04| 7130 |1.972.E-01 5.353.E-01
hosphorylation

DEGs :

Fold Enrichment

differentially
. The

expressed genes

ratio of the two proportions.

Bonferroni, FOR (False Discovery Rate) are different 'standard'

statistics for multiple comparison corrections.
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Table 3. Gene set analysis from the DEGs selected by log2(FC) = 1
& P-value < 0.05 & gvalue < 0.05 in the comparison unit of

control vs Cist80 j/cm?

Term Count| P-value .FOId Bonferroni FDR
Enrichment
Immune response 17 | 9.723E-09 6.130 |8.576.E-06|1.512.E-05
Adaptive immune 8 | 5418E-07| 16.176 |4.778.E-04  8.423.E-04
response
Response to wounding 13 | 7.004E-07 6.363 |6.176.E-04| 1.089.E-03
Immunoglobulin
mediated immune 7 1.663E-06 18.872 |1.465.E-03| 2.585.E-03
response
Antigen processing and
presentation of peptide 5 1.826E-06 53.078 |1.610.E-03| 2.840.E-03
antigen via MHC class II
B cell mediated 7 | 2003E-06| 18.292|1765.E-03|3.114.E-03
Immunity
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Table 4. Gene set analysis from the DEGs selected by log2(FC) =
& P-value < 0.05 & g-value < 0.05 in the comparison unit of 80
j/cm? vs Cis+80 j/cm?

Collection @ chosun

Term Count P-value .FOId Bonferroni FDR
Enrichment

Chemotaxis 12 | 4.609E-11 18.023 | 4.291.E-08 | 7.215.E-08
Immune response | 18 | 2.289E-09 6.256 2.131.E-06 | 3.584.E-06
Cytokine-cytokine

receptor 13 | 7.034E-08 7.279 3.658.E-06 | 6.834.E-05
interaction

Chemokine activity 7 5.818E-08 | 32.637 | 1.030.E-05 | 7.146.E-05
Chemokine 7 | 6.8456-08 | 31.800 | 1.212.-05 | 8.408.E-05
receptor binding

Cytokine activity 10 | 6.519E-07 9.843 1.154.E-04 | 8.008.E-04
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Table 5. Functional categories of differential expressed genes in

tumor tissues from 80 J/cm® vs Cist80 J/cm’ mice

Term Genes Fold value
Enrichment P-

CCL12, CCL2, CXCL5, S100A8,
Chemotaxis CXCL2, S100A9, IL1B, CSF3R, 18.023 |4.609E-11
CXCR1, CXCR2, CCL7, CXCL10
CXCLL, IL6, CCL2, CXCL5, CXCL2,
RSAD2, H2-AB1, CCL7, CD74,
Immune response | CXCL10, CCL12, SERPINA3G, 6.256  |2.289E-09
H2-EB1,GADDA5G, IL1B, H2-AA,
GBP3, GBP2

CXCL1, CCL12, 1L6, CCL2, CXCLS,
) " | CXCL2, IL1B, CSF3R, CXCRI, 7278 |7.034E-08
receptor Interaction| cxcr2 CCL7, CSFIR, CXCL10

CXCL1, CCL12, CCL2, CXCL5,
CXCL2, CCL7, CXCL10

CXCL1, CCL12, IL6, CCL2,

Cytokine-cytokine

Chemokine activity 32.637 |5.818E-08

Cytokine activity CXCL5, CXCL2, I1L1B, CCL7, 9.842 |6.519E-07
CXCL10, SPP1
Inflammatory CXCL1, CCL12, IL6, CCL2, CXCLS5,

response CXCL2, 1L1B, CCL7, FN1, cxcLio /276 | 819E-06

Cxcl1 : chemokine (C-X-C motif) ligand 1, 116 : interleukin 6, Ccl2 :
chemokine (C-C motif) ligand 2, Cxcl5 : chemokine (C-X-C motif) |igand
5, Cxcl2 : chemokine (C-X-C motif) ligand 2, Rsad? : radical S-adenosy!
methionine domain containing 2, H2-Ab1 : histocompatibility 2, class I
antigen A, beta 1, Ccl7 : chemokine (C-C motif) ligand 7, Cd74 : CD74
antigen, Cxcl10 : chemokine (C-X-C motif) ligand 10, Ccl12 : chemokine
(C-C motif) ligand 12, Serpina3g : serine (or cysteine) peptidase
inhibitor, clade A, member 3G, H2-Eb1 : histocompatibility 2, class ||
antigen E beta, Gadd4bg : growth arrest and DNA-damage—inducible 45
gamma, |l1b @ interleukin 1 beta, H2-Aa : histocompatibility 2, class
Il antigen A, alpha, Gbp3 : guanylate binding protein 3, Gbp2 :
guanylate binding protein 2.
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Table 6. Select tumor tissue transcripts in 80 J/cm® vs Cis+80 J/cm?

mice related to chemotaxis

Gene 80 J/cm? | Cis+80 J/cm? log2(FC) | p_value g_value
Ccl12 16.46 46.57 1.50 0.00015 | 0.025985
Ccl2 96.40 255.53 141 0.00005 | 0.010965
Cxcl5 5.64 66.38 3.56 0.00005 | 0.010965
S100a8 35.03 272.93 2.96 0.00005 | 0.010965
Cxcl2 0.52 13.59 471 0.00015 | 0.025985
S100a9 19.14 391.71 435 0.00005 | 0.010965
Illb 2155 47.76 1.15 0.00005 | 0.010965
Csf3r 138 6.82 231 0.00005 | 0.010965
Cxcr2 0.27 4.38 4.02 0.00015 | 0.025985
Ccl7 11.93 36.37 1.61 0.00005 | 0.010965
Cxcl10 5.05 17.01 1.75 0.00005 | 0.010965

Ccl12 : chemokine ligand 12, Ccl2 : chemokine ligand 2, Cxcl5 :
chemokine (C-X-C motif) ligand 5, S100a8 : S100 calcium binding
protein A8 (calgranulin A), Cxcl2 : chemokine (C-X-C motif) Iigand
2, S100a9 : S100 calcium binding protein A9 (calgranulin B), Il1b :
interleukin 1 beta, Csf3r : colony stimulating factor 3 receptor
(granulocyte), Cxcr2 : interleukin 8 receptor, beta, Ccl7 :
chemokine (C-C motif) ligand 7, Cxcl10 : chemokine (C-X-C motif)
ligand 10.
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Table 7. Up-regulated genes related to immune response in tumor

tissue of Cist+80 J/cm® mice compared to 80 J/cm® mice

Gene 80 J/cm’ | Cis+80 J/cm® | log2(FC)| p_value | q_value
Cxcll 2.97 22.78 2.94 0.00005 | 0.010965
16 16.50 48.31 1.55 0.00005 | 0.010965
Ccl2 96.40 255.53 141 0.00005 | 0.010965
Cxcl5 5.64 66.38 3.56 0.00005 | 0.010965
Cxcl2 0.52 13.59 471 0.00015 | 0.025985
Rsad? 117 3.83 171 0.00025 | 0.038652
Ccl7 1193 36.37 161 0.00005 | 0.010965
Cxcl10 5.05 17.01 1.75 0.00005 | 0.010965
Ccl12 16.46 46.57 1.50 0.00015 | 0.025985
Serpina3g 9.92 29.86 1.59 0.00005 | 0.010965
Gadd45g 13.13 70.52 243 0.00005 | 0.010965
Illb 21.55 47.76 1.15 0.00005 | 0.010965
Gbp3 1.75 6.27 184 0.00005 | 0.010965
Gbp2 2.66 9.31 181 0.00005 | 0.010965

Cxcl1 @ chemokine (C-X-C motif) ligand 1, 116 : interleukin 6,
Ccl2 : chemokine (C-C motif) ligand 2, Cxcl5 : chemokine (C-X-C
motif) ligand 5, Cxcl2 : chemokine ligand 2, Rsad? : radical
S-adenosy| methionine domain containing 2, Ccl7 : chemokine (C-C
motif) ligand 7, Cxcl10 : chemokine (C-X-C motif) ligand 10, Ccl12
: chemokine (C-C motif) ligand 12, Serpina3g : serine (or cysteine)
peptidase inhibitor, clade A, member 3G, Gadd45g : growth arrest
and DNA-damage-inducible 45 gamma, [11b : interleukin 1 beta, Gbp3
: guanylate binding protein 3, Gbp2 : guanylate binding protein 2.
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Table 8. Down-regulated genes related to immune response in tumor

tissue of Cist80 J/cm’ mice compared to 80 J/cm? mice

Gene 80 J/cm?| Cis+80 J/cm? log2(FC) | p_value g_value
H2-Abl 18.61 6.13 -1.60 0.00005 | 0.010965
Cd74 70.47 2211 -1.67 0.00005 | 0.010965
H2-Ebl 14.95 4.63 -1.69 0.00005 | 0.010965
H2-Aa 32.16 8.98 -1.84 0.00005 | 0.010965

H?2-Ab1 : histocompatibility 2, class Il antigen A, beta 1, Cd74 :
CD74 antigen, H2-Eb1 : histocompatibility 2, class || antigen E
beta, H2-Aa : histocompatibility 2, class Il antigen A alpha.

56

Collection @ chosun



Table 9. Select tumor tissue transcripts in 80 J/cm® vs Cis+80 J/cm?

mice related to cytokine-cytokine receptor interaction

Gene 80 J/cm? | Cis+80 J/cm? log2(FC) p_value g_value
Cxcll 2.97 22.78 294 0.00005 | 0.010965
Ccl12 16.46 46.57 1.50 0.00015 | 0.025985

116 16.50 4831 1.55 0.00005 | 0.010965
Ccl2 96.40 255.53 141 0.00005 | 0.010965
Cxcl5 5.64 66.38 3.56 0.00005 | 0.010965
Cxcl2 0.52 13.59 471 0.00015 | 0.025985
II11b 21.55 47.76 1.15 0.00005 | 0.010965
Csf3r 1.38 6.82 231 0.00005 | 0.010965
Cxcr2 0.27 4.38 4.02 0.00015 | 0.025985
Ccl7 11.93 36.37 1.61 0.00005 | 0.010965
Csflr 26.88 13.28 -1.02 0.00015 | 0.025985
Cxcl10 5.05 17.01 1.75 0.00005 | 0.010965

Cxcl1 @ chemokine (C-X-C motif) ligand 1, Ccl12 : chemokine (C-C
motif) ligand 12, 116 : interleukin 6, Ccl2 : chemokine (C-C motif)
ligand 2, Cxcl5 : chemokine (C-X-C motif) ligand 5, Cxcl2 :
chemokine (C-X-C motif) ligand 2, Csf3r : colony stimulating factor
3 receptor (granulocyte), Cxcr2 : interleukin 8 receptor, beta,
Ccl7 @ chemokine (C-C motif) ligand 7, Csfir : colony stimulating
factor 1 receptor, Cxcl10 : chemokine (C-X-C motif)

ligand 10.
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Table 10. Select tumor tissue transcripts in 80 J/cm® vs Cist+80

J/cm? mice related to cytokine activity

Gene 80 J/cm? | Cis+80 J/cm? log2(FC)| p_value g_value
Cxcll 2.97 22.78 2.94 0.00005 0.010965
Ccl12 16.46 46.57 1.50 0.00015 0.025985

116 16.50 48.31 155 0.00005 0.010965
Ccl2 96.40 255.53 141 0.00005 0.010965
Cxcl5 5.64 66.38 3.56 0.00005 0.010965
Cxcl2 0.52 13.59 471 0.00015 0.025985
Ccl7 11.93 36.37 161 0.00005 0.010965
Cxcl10 5.05 17.01 175 0.00005 0.010965
Sppl 11285.80 4630.04 -1.29 0.00005 0.010965

Cxcl1 : chemokine (C-X-C motif) ligand 1, Ccl12 : chemokine (C-C

motif) ligand 12, 116 : interleukin 6, Ccl2 : chemokine (C-C motif)

ligand 2, Cxcl5 : chemokine (C-X-C motif) ligand 5, Cxcl2 :
chemokine (C-X-C motif) ligand 2, Ccl7 : chemokine (C-C motif)
ligand 7, Cxcl10 : chemokine (C-X-C motif) ligand 10, Spp1 :

secreted phosphoprotein 1.
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Table 11. Select tumor tissue transcripts in 80 J/cm® vs Cist80

J/cm® mice related to chemokine activity

Gene 80 J/cm?| Cis+80 J/cm? log2(FC) | p_value g_value
Cxcll 297 2278 294 0.00005 | 0.010965
Ccl12 16.46 46.57 1.50 0.00015 | 0.025985
Ccl2 96.40 255.53 141 0.00005 | 0.010965
Cxcl5 5.64 66.38 3.56 0.00005 | 0.010965
Cxcl2 0.52 13.59 471 0.00015 | 0.025985
Ccl7 11.93 36.37 161 0.00005 | 0.010965
Cxcl10 5.05 17.01 1.75 0.00005 | 0.010965

Cxcl1 : chemokine (C-X-C motif) ligand 1, Ccl12 : chemokine (C-C
motif) ligand 12, Ccl2 : chemokine (C-C motif) ligand 2, Cxcl5 :
chemokine (C-X-C motif) ligand 5, Cxcl2 : chemokine (C-X-C motif)

ligand 2, Ccl7 : chemokine (C-C motif) ligand 7, Cxcl10 : chemokine

(C-X-C motif) ligand 10.
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Table 12. Select tumor tissue transcripts in 80 J/cm® vs Cist+80

J/cm® mice related to chemokine signaling pathway

Gene 80 J/cm? | Cis+80 J/cm? log2(FC)| p_value g_value
Gng8 33.03 12.34 -142 0.0002 0.032721
Cxcll 297 22.78 294 0.00005 | 0.010965
Ccl12 16.46 46.57 1.50 0.00015 | 0.025985
Ccl2 96.40 255.53 141 0.00005 | 0.010965
Cxcl5 5.64 66.38 3.56 0.00005 | 0.010965
Cxcl2 0.52 13.59 471 0.00015 | 0.025985
Cxcr2 0.27 4.38 4.02 0.00015 | 0.025985
Ccl7 11.93 36.37 1.61 0.00005 | 0.010965
Cxcl10 5.05 17.01 1.75 0.00005 | 0.010965

Gng8 : guanine nucleotide binding protein (G protein) gamma 8,
Cxcl1 @ chemokine (C-X-C motif) ligand 1, Ccl12 : chemokine (C-C
motif) ligand 12, Ccl2 : chemokine (C-C motif) ligand 2, Cxcl5 :
chemokine (C-X-C motif) ligand 5, Cxcl2 : chemokine (C-X-C motif)
ligand 2, Cxcr2 : interleukin 8 receptor, beta, Ccl7 : chemokine
(C-C motif) ligand 7, Cxcl10 : chemokine (C-X-C motif) ligand 10.
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Table 13. Select tumor tissue transcripts in 80 J/cm® vs Cist80

J/cm® mice related to inflammatory response

Gene 80 J/cm? | Cis+80 J/cm? log2(FC) p_value g_value
Cxcll 2.97 22.78 2.94 0.00005 | 0.010965
Ccl12 16.46 46.57 1.50 0.00015 | 0.025985
ll6 16.50 4831 1.55 0.00005 | 0.010965
Ccl2 96.40 255.53 141 0.00005 | 0.010965
Cxcl5 5.64 66.38 3.56 0.00005 | 0.010965
Cxcl2 0.52 13.59 471 0.00015 | 0.025985
Il1b 21.55 47.76 1.15 0.00005 | 0.010965
Ccl7 11.93 36.37 161 0.00005 | 0.010965
Fnl 361.95 174.26 -1.05 0.00005 | 0.010965
Cxcl10 5.05 17.01 1.75 0.00005 | 0.010965
Cxcl1 @ chemokine (C-X-C motif) ligand 1, Ccl12 : chemokine (C-C

motif) ligand 12, 116 : interleukin 6, Ccl2 : chemokine (C-C motif)
ligand 2, Cxcl5 : chemokine (C-X-C motif) ligand 5, Cxcl2 :
chemokine (C-X-C motif) ligand 2, Il1b : interleukin 1 beta, Ccl7 :
chemokine (C-C motif) ligand 7, Fni
chemokine (C-X-C motif) ligand 10.

: fibronectin 1, Cxcl10 :
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