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8000 A (B&AM&Y 1300 A ~ FEXHAT 3100 A ) » 42000 PR (ICU &Y 190 K ) » E4FF2
AR5 ARZE: 200 & > S ilr Bz B RERL - Fr TIRBER N =
EEBREINERIRFGE  h S r R NN E RS — - 7 Newsweek Z27E
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Comprehensive Main Building
117 Beds

Annex Building

Cancer Center

Research Institute for
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A > ZEEBEBIINA 2008 4 3 B I &7 & iR 00 (Samsung comprehensive
cancer center) * 52, &0 AKIE RIS E(E Y 12% - H A bts ey EE T A
& RS Z —HEER AN B EZ BB aR - HAGEZE P& -

=e+= Samsung Cancer Hospital patient registration
+= Patients treated in Department of Radiation Oncology
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radiofrequency ablation ) ~ B TS )GFE (proton beam therapy ) °

S5-year relative survival rates

SR (zogz-?nzcmg) ooM2018) ot20m
Stomach 877 770 324
Colorectal 840 743 64.7
Lung 50.7 324 27
Breast 953 933 9%0.3
Liver 555 370 203
Pancreas 18.6 126 10.8
NHL; 704 64.0 732
Cervix Uteri 84.7 80.5 66.3

SEBETIHHRTOR 2015 48 12 A 28 HRIE 2016 43 2022 4FIRH A R4
W R RAT Ry 16% » FE8 2007 S5 1T EE % national cancer center JZHEF N 7Y 2022
TR EARE 5000 51 < JaHE 1 7 R (23-30%) ~ BESRE(19-20%) ~ FififE (14-16%) ~
RERE(9-11%) = S EREELMEE a5/ 0IE A8 9.4% -

Proton therapy
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DAIRBE 4R (glioblastoma) Ayl » (HALIR GFRE HEF X >
75 30 AR - B 1996 RG> $HEHFE#E>T0 5%Ek Karnofsky performance scale
<70 HyEF > Canada trial (J Clin Oncol 2004;22:1583-1588)Ei Nordic trial (Lancet
Oncol 2012;13:916-920)E #t LMK T X123 F2 (hypofractionated accelerated course )
FHEFEHER R 10 2 15 R S E R B ES AN aFMEIET A G e - =25
BTN 2013 FEERIAAE B K/ TIEREEAE » SedEHE s 25 KA Yonsei Med
J. 2023;2:94-103 3% > 155 25 BFEAT A G R R SRS S R B {47 30
TAIEREART - BER M P RARAZ 45/ 20 X0 TMSEIRSE0Y AR BRI 28 =
Cancers (Basel). 2023;16(1):64 - [Fb4N » #3830 E i e RE B Vi 5 138
ZMREEER T I (radiation-induced lymphopenia ) » #E i 175R ( Clin Trans] Radiat
Oncol. 2024:47:100799 )

PR S8 S AN IR AR (intracranial germinoma ) » F A% o] DL U A
T (21-24Gy BZ2HEZE ~ 40-45Gy ZEHREREIR ) - B2 N bR (5 S FE SR EE RO
2 ° Children's Oncology Group (COG) ACNS1123 trial $1 ¥ 52 245 AN BB E R
DIE aRIEIE (18Gy 2= ~ 30Gy EfEMIK) - tEZF| 2= 18Gy
HIBEHFETI/SEFJT (attention/concentration ) FERUFE 6-9 (& H NIRE4ERT
EEHIRRER RS (processing speed ) MEEEN 24-30 I8 H 12 Z M IK1E - =2 EHE
BeEat T HHCERN 7§ - SMC G-18 study » FH BB AR & KRR (10.8Gy
Z2f6%E - 21.6Gy ZRERIK) » BIEZRRES » HiFhik -

ot 31| 5o B A R - e AEE RENEST (craniospinal irradiation, CSI) & iRk
SLEHHERS (vertebral body ) HYAERESE (vertebral body ) SEILEEIY « 1EE4N
P&EZ (Tanner scale) I AY5AEE (16 BRATEGEE M AEME ~ #6101 > 2RSEENR
Wb T /ARG iE R = 2 Mk YMERE (thecal sac) Z4h » HMEAAIEH IR
SRS DUBF R BB - I A VAERE KEE (University of Pennsylvania) > HEFS
BRI B4 R EE R 66% » ZRTAE = 2 & B BT S i & 48 B&F5E (Massachusetts
General Hospital ) > HERSEEE I BIEMEE o Abesin] DUBHEE %2 Bl 6
RS Y S [E] - A o] g S H A R & S 2 88 A B A R (mixed-effects
multivariable regression model ) FEFEHEIFR] ~ CSI A& - CSI A E B RIiE
o= S AL FE 28 0 DORISEEMAVSSEm (Int J Radiat Oncol Biol Phys.
2023;115(3):572-580 ) »

ot =R EHRBEL SRS Tl i IS ST i8S EEE - =M
I E2a ME A B AR S BRE T8 (absolute lymphocyte counts ) 5z i/ M8 ( platelet
counts ) HY NFEHE /D » HR{EFE B (Cancer Res Treat. 2022;54(3):907-916 ) -
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EANRHN EET R E TR R B EG e R BN R M ERE RS (linear
energy transfer, LET ) HVIET4R - AEVIRUEHIALL o 2N HRE S S8 IR U~ IS Y
FVYEE R A VIR A A RE - EHAHRE DNA #&EAY 5 TSR E > i EE]
NEERFEZ - B RNEYRIELZ ]y B =(EE4k - miiieEsE%
DNA 5 AL Chyper-methylation) [+ RIZ(EFEAL (hypo-methylation) 5 4H
FERE FRIZ L T AERA S 4T T (apoptotic cell death ) W fSE I 4MAE S
AT G2 BRATARAAEIA (HESTRURMESS ) » 4H&RSEaR ARV D IR 4H A%k -R Y38 3R
+ (@ TGF-b, IL-1, Stat-5a) WGCHIFIEBE N EE €& E S8 ( matrix
metalloproteinases ) A FHIFE G ALY R EEAIHEES

i 25 0 B AR W T Y R - BT R B AE AR YR RE (relative biologic
effectiveness, RBE) &V R0 1.1 % IRAENEEBRIFE A EeE Bt -
2 RBE Y8057 R340 LET ~ IURTEIE/ 73R ) e A (4B SR -
AHREAERH - 4HRE S AR ~ SRR -

biological dose A

1204 ~
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ut’-/_‘ 3
Wl physical dose |I
al
24 | S
ol

depth in water [cm]

i FEEEE T RBE FEARHIAS SRS (spread-out Bragg peak, SOBP) HY#i
& Rl FE THEH B IR &R M08 ey A= Ve - S s A sEiEE (biological
range-extensions ) * .72 R HEFERFEL4H AR (Children's Oncology Group, COG) ‘Rt
FFERIREYE T aReTEINY EERE 2 — o /£ LIEIF I EE 285 5 (Monte-Carlo
simulation ) #E riEfEA Y EEEREN T EFFBL SOBP #i[& R by & 15
LET b71-A R - SOBP (&l 2 Ui [ ¢ %2 F7 ) f& k&8 B ° (Radiother Oncol.
2018;128(1):56-67)
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B aEtEE R D IEF HERVERSIREE - (R T MEBOEMEDIRS (350 %E
[ FELL @ e s e IR - 4 LR IH FLASH B 1 e AT/ N RS E 5t
IRAEREATLAITNRE ~ BV TERT R ~ B DM NS IR ~ RV RGERE R
i (RE R EREETHAE - /2 _F 57 FLASH & T N &85 1 H 4HAEAY DNA
BAGEELEFME - HIEFESHEGEEEN - R IERN » EIRE IE
ZRETHAE © (Nat Rev Clin Oncol. 2022;19(12):791-803 )

5



—_— N

O

= EEHHBE a0 REZFRE R R E RS - DUT ISR -

PR S SRIEEIEE © =28 a0 2015 45 12 A 28 HERLIAK » e LS
FHTEE(23-30%) ~ BESERE(19-20%) ~ Ffife(14-16%) ~ BSREO0-11%) - R EFIELIMEE 65
RO AN BN 9.4% o B2 BRIRSEIGED E AR - B Rl &8 Ay eEsk - A
TR 2ER - B FHT R EA AR ARSI (Bragg peak ) HYPERERFFM: - 7R85 B RS HVHEIE T AE
SR IR AH AR IS R s B R AR~ AR B SRPTE R AT B R U R BE & 2 18 LRIV
g kDS TR MG AH AR AV U B & - = B B Be s A8 >70 % B Karnofsky performance scale
<70 BYRE'E BF4HAERE (glioblastoma ) H3% > 7Y 2013 FEEERAAE B MR INEARIE - 115
BLEA 30 TR IV R o RS % KRR PR A R B AR B A5 T
s DRSS 1858 2 WhESBR N % (radiation-induced lymphopenia ) © [E4h » =2 E w2
HE 2SR IR S EHSH IR - S MEMRERFEME LS EMREIRETE (absolute
lymphocyte counts ) FeIfii/MEETEL (platelet counts ) HY TR /D - HYRIEFE R - 15 L8 4% 1T
EBNE FEERR T RE R EHSIET SR R IR E A B R DA R E
WA VRS o

BETAEYIEE  H ORI SR SR E TR IV R A YR M B E A T A
RARZERE > EHAHRE DNA RGN TSR » e BB [ERVERTRE - B35 A
EAEYIREE (relative biologic effectiveness, RBE ) {EAGHIA&RIES T ( spread-out Bragg peak,
SOBP ) 1Y #il [# Fe i A5 IF 43 MRS ey AE Y2 e > S0 R B s B R (biological
range-extensions ) * 72 R HEHERFEL4H A (Children's Oncology Group, COG) ‘R meFEaIg T
B ekt FEFER L —  FRE SOBP @B Eimiym &9 LET EA-AR > iy
JERG PR _FSEiE0 o U7 et oo H R B G2 e e (Afsee ~ fFisdNE) -

AREY - BEORETRELEREZE A - B /aBee/ ) IE T (ks 17
22 (R T MREERIEM:DAF S (35 fe s S FE DL TIs& e i G HIRER « FLASH SRl &8 1
i WEAE/NEEREE ERE ReE RIARAITIAE ~ BV ER R ~ B e st &S
1815 ~ B VRGBS R (ReERGEFE R IIRE « P2 A 9ER8 0] FLASH B /a i~ &g
GIEE 4R DNA ~ A G EEFEIME - HIEERSMIEGEEE )N - R ERV)N -
MR IEE s EIIEE

AR AR E IR EE R I A AR AR » BB A HUkdy - BREFE AR
BEAE S o
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(—) HIETSHE R EAT AR R
FEE QRO AT A (REEA MRl - S HAI SR AR - B
AR R (AT EE AR ) BB TR T - S T R SRR
SRR /RIS « 5 HIABATARHEE » SOE /&R EER ~ K B EE
HE o = BERBRIE e OBARTEBCREAE CRBESTIESE ) #7EE
BB A (dummy patient) &KFE R RINVERERAE > DUFI R FE8 TR 58k -
(X)) W e lSEiBEiRsT B SRS E
SISA BB AR T - IESIEEETREE | £ 2 (EE MBI - R
R HY AR (SRR ERR) SR E X CREERIERES )
ZEERRRATHRABIEE (sliding couchtop) » (I ATE G REETIE 1 AE4T 5 H
FEHEIRENEIL - e E H ARV - KA E BaY il wmE > S#HE=2
R SR i P B —BBEP (L (single-field optimization, SFO) Fiii » AR FH
2% I8 B (b (multi-field optimization, MFO ) & HFEEARFIFHEFAT (pencil beam
scanning ) FEATFER] ek - FEREEER A (dummy patient) JHIEUERRAEZ BRI MESESE
& o

F____

Sliding couchtop
(Z) BIIRERERE

DL RBEEMRE - R AL GE AR 10-12% < B R a B R E
BT PR i B B MG T AR » THAMEERAIIRY ~ B ARER - B3R
JEIE (secondary cancer) 5 o F5REH A EIREM SRS (children lounge ) » JERE
RARFHEREN AL » (FHEREICABREE » R M ER A RS - F T
K—FAHEERCEE 3 UL N EL R ARG MR — I R g =

( pediatric anesthesia care unit) » DAFI| SR A BE LS BEZ I A% -




(M) & ABE5T E P4
HEZNE B N A B EREP R M (AR RIAgEE ) » H HEE ST AR YRR R 52
TR o BRI ERER AN AEE T > B invito F in vivo » TR S HEER L
A EYIIESE (blomarker ) » DAFIFEALYE T B SAVFEEAEY)RUEE (relative biologic
effectiveness, RBE ) » #1 [& (Radiother Oncol. 2018;128(1):68-75 ) °

Screening for RBET Validation/Refinement R
- 3 B
Clinically Representative [ spheroids/Organoids ]
Cancer Cell Line Panel ¢ Tumor Growth TCDS0 Assay Clinical
¥ Established or patient- TTrerT—— B Delay Assay in in Nude Mice Testing
derived cancer cell lines Biomarker Validation L Nude Mice St PBT WITH
v alk chacactarioad - Established b ! ALE
Y = m . and Othe VARIABLE
¥ Normal controls ‘Addition of Chemotherapy, || a | *enowrafts Sasnoky s Othes RS
L.f Clonogenic assays 2, Biological Drugs r - Patient-derived
k | xenografts (PDX) Inter-institutional
Targeted Screening Inter-institutional e Crossvalidation
+ RNAI or other screens Crossvalidation r
- - s
Physics/Biophysics Studies: Dosimetry, Beam Characteristics/LET, Modeling of DNA Damage Induction/Repair,
Modeling of Variable RBE

BBHIAGER - — B EH BB E RAVFHENREER SNU-449 ~ Hep3B ~ SK-HEP-1
Huh7 BYRESERI R (A0 N - LT RES - BT RELR) - Huh7 $HE TR IE
B4 (RBE 148 £%) » 1] SNU-449 /8 T#I fE 7= (RBE 1.04 &) -

SNU-449 Hep3B SK-HEP-1 Huh7
14 1 14 14
. H R 5
g £ N
= E s 5 = .
£ 01{Ree, =104 3 “'{RBE; =109 1 2 OMReE,=147\\ £ *'JRBE, =148
@ @ @ N3
- Proton -c- Proton -~ Proton -~ Proton
0.01 = X:I'Ij' T 1 0.01 = K'-I‘l)f T 1 0.01 = !.*‘y T v 0.01 = x.m T 1 Proton - - + - - +
2 4 6 2 4 & 2 4 6 2 4 6 siRNA: _Control _ DNA-PKcs
Dose (Gy) Dose (Gy) Dose (Gy) Dose (Gy) SNU-449

W EARE > FIFH/NFE RNA (small interfering RNA » siRNA ) 3fi#2¢ SNU-449 4HHE
i DNA-PKcs A ( DNA-dependent protein kinase catalytic subunit ° DNA {KFE & H
B bEE AL ) > mesf SS MR AR A © > W inE Fia ey B o (PLoS One.
2019;14(6):¢0218049 ) -

=2 » S8ST YIS RE R E T I S B A AN - R3S (Ra 1R 4H &% Y
Y GEEBEBSAHES M (FEREHEE genomics ~ FHHALNAHEE epigenomics ~ B
4HE2 transcriptomics ~ & B 4HE2 proteomics ~ {CH4HZ: metabolomics ) AR ELE T
T BUEN M AERA Y TR A P5EE (biomarker ) ©



h~ sk
fffE— ~ ElH =2 BhE THIskERE

28 Oct 2024 (Mon)

29 0t 2024 (Tue) 30 Oct 2024 (Wed) 31 0ct 2024 (Thu) 1 Nov 2024 (Fri)

SMC Tour

16:00

17:00

17:30 Welcome dinner

4 Nov 2024 (Mon) 5 Nov 2024 (Tue) 6 Nov 2024 (Wed) 7 Nov 2024 (Thu) 8 Nov 2024 (Fri)




e~ E = ERBEE Tl R

10



