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Time Program/Event Lecturer

9:00 - Information about Siamak Haghdoost,

9:30 the course Jacques Balosso
Coffee break

Radiobiological
10:00 - | basis of particle
12:00 irradiation-induced
healthy tissue effects
Lunch break

Clinical bases for

Siamak Haghdoost

Mon 13:30 - using particle Jacques Balosso
8/uly | 15:00 9p g
therapy
Coffee break
. Cerebral/vascular
15:20 - L .
1650 effects of paediatric Yasmin Lassen

protontherapy
Splitting of students
16:50 - | into group, and
17:30 selection of sybject
for poster

Effect of particle

Siamak Haghdoost,
Jacques Balosso

9:0_0 N radiation on cardio Omid Azimzadeh
10:30
and vascular system
Coffee break
11:00 - microRNA signature
) of proton and C-ions | Simone Mortl
12:00 . L .
irradiation, first half
Tue Lunch break
9/July

microRNA signature
13:00 - | of proton and C-ions
13:30 irradiation, second
half

Coffee break

13:35- | Cytogenetic effects
15:05 of particle

Simone Mortl

Laure Sabatier
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BRI & B 01 - AR -
irradiation
Coffee break
15:30 - Preparatlpn of . Siamak Haghdoost,
: presentation for final
17:00 - Jacques Balosso
examination
900 | e lides Elie
10:30 Besserer-Offroy
therapy
Coffee break
11:00 - | Particle radiation Carine Laurent
12:30 and oxidative stress
Wed Lunch brealf
Use of particle
10/July o
13:30 - | radiation for D Valable
15:00 treating hypoxic
tumor
Coffee break
15:30 - Preparanpn of . Siamak Haghdoost,
. presentation for final
17:00 A Jacques Balosso
examination
DNA damage
singnaling and
9:00 - repair of complex
10:30 | DNA damage Bo Stenerlow
induced by particle
radiation
Coffee break
Thr . Effect of particle
11:00 - . . .
11/3uly 12:30 irradiation on Serge Candeias
) immune system
Lunch break
13:30 - Preparatlpn of . Siamak Haghdoost,
. presentation for final
16:00 R Jacques Balosso
examination
19:00 - - All participants,
21:00 Social dinnar party Siamak Haghdoost
9:30 - Examination, poster Siamak Haghdoost,
12:00 presentation Jacques Balosso
Lunch break
. 13:00 - Examination, poster
Fri .
12/0uly 14:00 presentation
Study visit
14:00 - | Cyclhad:Radiotherapy | All participants,
17:00 department Baclesse Siamak Haghdoost
and CYCLHAD
. #ig

BHEY:CTd % Caen-Normandy KD
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NI (RN AR
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Bigt o —TiE, BHABRIBERO S b, %%ﬁ@% THr
2 3% S OVBIF J8 Ml 5% 73 R
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1. PIANOFORTE Intensive course 23BH 2> 7=
Caen-Normandy K% & % Francois Baclesse

1.<1HB@HB8H)>: XL®IZ Prof. Siamak Haghdoost
(University of Caen-Normandy, France)7>5 (X 2), B51-#rHR
FHZ K > THEL 2 EFMEA~OEM TR IOV TR
PAThNTz, AHHETBSIgRIEDO—2 L LTHMbND
B FRRIRIC K D TFRIDIRE BT 5 2 LR ERAW
Th D, FUEESRET TlER, EFHE~0PE
OEFELEETH D, KRR TILE T, WERL T H &
OFEM BRL T U R E N Z IS X D B O R A, il
OIS E TOMER S T, BB RIRRICBIT S XY v
ke 7 AUy FOFEMAE TSI L T2z,

_15"

% 2. Prof. Siamak Haghdoost & 43 030 i

ERIFERLTHIE, WEICAH L= 0L F —KIF LT
FLAERE S I KEIC R DIRE N B E R DT T v I E—T %
T 5, ZOWEBSRERA LT, DAFEOENTT
IR EZED L CHEXDHIENFRETH D, 2ED 2
OEME, FER O H D IR U iR &
Xey BICHABD TR MZ D2 Z ENTE L7120, HESE
BERBT LN TED, —J, BEAOT I v 7 e—
7 BB T BRI E T 5 720121, #ﬁ’k%@ﬂ
BENLETH D b, TORMEMEHRT 5720125
WEEFME 29 5 72, B i <o he 3% 75>BEn:_éa”LZ> JEwi
TAV Y MZR D, ZOHHOE, HELIEN G EENLR
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WA, T AT

WAL OHME (EZHEHL) OMBEENRRS N7,

Z DG RREIE, EVOBR = KL F — £ 5 (Linear Energy
Transfer: LET) & & WA 9 57 19 20 5 bk (Relative  Biological
Effectiveness: RBE)?D 2 > D ¥ 2 | i L THUEEG X R %
Mo 8 ch o m, £, BEHEIEAICITDRT
WD ZEDNBN SN, B ZE, RO RO RN
deoxyribonucleic acid (DNAYDEEEZHERT DR 7L LT
BN TVDEN, BECREDEIZ & - TEDZE DR
ERETAHEN L AT TS, I E LET Hkt
HRIZELHEAIIC DNA BB~ 2 D3 E & 70 5 DITkf
L, 1% LET fcisfitiZ DNA 5 C kBT EaESE
MHEOIERT20BELERDZERMOLNTNDA, 2
o OBRIEEEEOEERESEAGEDND &, £
DRUDD AEFED R BRTHPERE R~ B BIR L T< 5, HUH#R
THPEICBET 2 EE 2 72 A T = R AREBRN TR S, =0
HERTO—2ICBBOBEENEFHI N T\, EHELOD
I N —7"Th Z OSBRI EEEICE R LTBY, K
WRIIKREBRE o7z,

W2 235X, Prof. Jacques Balosso (Centre Francois Baclesse,
France)?> 5, BB1-#i % AW TR BRI DWW T2 LTz,
%1% Francois Baclesse C BRI IR IAIE 4 45 2 5
EThHY, i#E TIIG TGO, £ DIRERIRIC
DUV TR AR & 3 ok 2 & & Tfifil L Tz v
2o 77V AENTIE, Mk 0 OB TRRIBREZ T 5
BEEH Normandie HiF Tl b £ <, ZOXIGREEDITIE
428 73 Francois Baclesse CTHifT SN TW 5, £z, 77 A
EN DA AR O3 LB BRIRE A BT S 41T
BARIL S BB & 37z, Francois Baclesse (2351 5 B - #Ria7
TIX, SMBHROTRIR AN EE L WAL, MRS IS B D
SRS 2 D IS TR S i1 T & 4T B, Prof. Siamak
2O DOFEFRIT GBI S A2, S BRIGRT IR S eI &
DOIEEFENE CTHLEETH Y, WIRANIEE %275
& % fEI(Gross Tumor Volume; GTV), GTV % & Ee g EAIC
214 - 5588 % % 9 fE3% (Clinical Tumor Volume; CTV), CTV %
Gt WMRCHE OB 2 8 TN THI SN Dk E &
& L 7= 818 (Internal Tumor Volume; ITV), ITV % & T b i
TR IE & O A fle 2Pk 72230 4y & & A 72 FE I8 (Planning Tumor
Volume) % % & L C, X## computed tomography (CT) CHU&
L7z 3WICHER D DA R ET 5, ERRMAHAE L
THREREEESCWIEMEEE L E LT 2EHICL-T,
D XD RETRIREOFEM & s T SR IE R I BRI
WHNETH- T,

WHEW B Ot O ## 1, Dr. Yasmin Lassen (Aarhus
university, Denmark)(Z J % /NG T-#RIG R 1T B M E 72
EME ~ DB REBC SN TORNEThH -T2, ZHET
@ Prof. Siamak } (X Prof. Jacques D& CTl, FAMIIZIZE
DA ETH W, KR ITBEHEZ O W
NI D SRR IZBE T 2 b D Th o 7, NI
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T 5 MBI IR L, £ ORATORIEN MDA TE Y, b
B X D R 22 B TR~ OB A B E T 2 B8 IEIC S
W, JetTRm S0 2 W TRERI 278 L7223 B L Tz
T, R, NRFEEIC B 2 BUR R IG IR O % 1)
DTHEATEZ END, L THRIREIK L,

2.<2BHE((AH9R)>: 2HHODOEYOHFIT Dr. Omid
Azimzadeh (Technische Universitdt Miinchen, Germany)(Z X %
B 7RI & %0 145 9K BB (Cardiovascular Disease; CVD)~®
ABZ OWTHER N 272 o S RRTE I O AZ LR LA S
DEFMBS D IEBREOBHBRPE SN DGERD D, L
MAEFIROHE, CVD DY 227 % ERSEL 2 LRmbN
TWa, Blzix, 2L ATxEd 2 iR iaEII AL A
2 CVD O U X7 3IN3 57, & LET Th D1
BRE TR BRI L 2 PR, O 1 FE IR 0D 1F AR L
DOFEBE S T-RHFEALETH D Z L &2 TEICH
ST, £, DIRO B5%IT LM THD b TED, £
UGS I~ D HUR R R T, DR OBHE PR RE R 4, E)
REEAL & W o 7o U AT B D, T HEGITITN R —#
fERFBAEKEERLI Fa > N U 7 OBEEHERE R IER ICEE
ThdZ enimPlashi,

& i Dr. Simone Mortl (Bundesamt fir Strahlenschutz,
Germany) & & % HE i ERL - HR I IC L 5 micro RNA
(MIRNA) DFEBUZ DWW TEER N 272\ T2, 2 DR TIEhk
FEARIC X3 2 M bR 0 #L Rk o S & % non-cording RNA
(NcRNA) D —FE T3 5 miRNA D 3B E LI >0\ T,
MiRNAs D JE BB CHERE, AT O HUERIC & 288141k
WZDWTOFELWIANH - 72, miRNA 1% 20~24 H Hf2
FEOIFIZENRNADO—FTHY, 150 miRNA 2 HH
@ messenger RNA 05 2 237 ~OFERAZHIE L T\ 5 2
ENHDLNTWD, BAZHET LT RERN Lz~
T AL ST, MRS A D RNA ~O sequence fiEHT
TIL, 3 DOMIR(y B, BF#E, RFEA A )@ LT
FBLDZE) L7z miRNA [ TR SN RhoTeb DD, 2D
BRSO ROR IR AERUIC miRNA SRR 2R3 2 &
DR S 72, F 72 miRNA OFBELZ 1T CTide <, b
{EA & 72 miRNA @ Drag Delivery System (DDS)DHFZE &
BEAATON TN D Z L3RS Sz, DDS i3, flifastIs
fae7 7 Wtk 7 A NV ADF R L, fkx B TFIEL B
D, FEHHIL MRNA OFRBUIEHR LR Z2 (T2 -> T
LN, KERITFPERXEANR LA HoT,

2 A B Otk DS, Dr. Laure Sabatier (Commissariat a
I’Energie Atomique et aux Energies Alternatives, France)iZ & %
BRI & DM EEFHEEBICONW TR S, K
FTUE, BB 1% O Yeta iR B O R K OB 751
DUVWTEFH L TV 72z, Gefa ik iH 1L 312 Giemsa Yt
£5,%° Fluorescence in situ hybridization #(FISH ¥£)IC & - THa
H O DITHEARNER I3 5, Giemsa Yo L fili {8 CLAli <
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HDHN, FMOTDITRMEZLE LT 5, —J7, #k
Tu—7IC L% FISH EILEMTH 528, M IcEN T
WA, TETEEEOENE T 0 — 7 % Vv CYe s mEE

ol Z LD Y kR E & DNA @ double strand break
(DSB) D Ryt & RIRp IS A 9~ 2 8 72 2 i AT S T
WD ZEDBRI STz, 72, @ LET HHRA RS Sz

MU TIE, (K LET B L 0 b etk D BB LN L |,

RBE IZIEIF L TCWD Z L &2 ATE, EHIL, BIRHREXY

W TChLEROPREBERTHRNE —ERBRLIZORTHY,

HEDHE 2R LRB %M LTz, £, S A R A
FUIRZBIGH SN HBEEL, L TCHERERKTTH D
TLEWHREML, SROBRICOHHFTLLIATHD,

3. <3HH (THA10H) >: 3HHOEYOH#E, Dr.
Elie Besserer-Offroy (University of Caen-Normandy, France)(Z
L%, HEFEFEOET ) AT 4 7 RAZHONWTE# LT, &
T ) AT 4 A ENE, BHTITB W TSR IEE (Therapy)
& T SRR i 5 32 W (Diagnostics) & il & S B2 ERETH D (1K
3)s

Radionuclide
Target tumor cells

Linker

Ligand
3 Theranostics 35 DL EE X

v T AT 4 7 ATHENT 2 A O EARE L, MidER
RSB T D PUR, BT, HUR & BUR R 2 B 5
U —THRENTWD, BERZEICETSET /7 X
T4 7 AT, BRI T D) v — 2 A2 TR
BWEITH ZENTE, 1 MEOMBMEEECRELZITAD
AVy hbdHD, FO—D2THY, IWFEARITH LR
ENFNVTF T L-1T7 (L) IOV TEEL LS MR L TV
727202, YThu 1 6.65 A ORI TH Y, I B
R U CHBES D B & R L, Hafnium-177 &\ 5 20
B E e 2RI E CH D, Eio, AR S
DA =HEL T ITT7 4L LTHGT 22 L BAHET
b, ZO VU Y~ FNAYFUSERICE#R LIz O
DARFTIHE L L TWBHN I, Bk TIX Prostate Specific
Membrene Antigen ~1E3k U 7= 2B BP0 i ST IR TR R 38
(Lu-177-PSMA-617) & L TR L TV D (A TITHIES 2
FVRBRELPE) 9, T ET VAT 4 7 AL WHI FELM
O, R A = THBRE KL 2 L KA B LMY
MREET D08 LK T,

W2 % # 1%, Dr. Carine Laurent (University of
Caen-Normandy, France) L ¥, B51-#ric X 2 HifE N Ee{b <
R L RIZDOWTE R LT, AHZE TIBUR R B R DG M2

(©2024 Health sciences Research.

S Ff(Reactive Oxygen Species; ROS)SHIEIZ 5- % 2 A IC
DWTHER STz, — A LET M CTdH 5 X - v #i
X IV EAETSE, TOT YA DNA 2EESE
B2 ENZ, —J, FH LET BHH#R T o 2 - H L
{ZDNA Z G S5 2 LRZ W, HEH#HTAEL S ROS 1%
A—N—FF RFTHL, E Raxi TP HL, B R
TV A RN TOAI, TAaAF T UHN, AL S
XUNTUHN, —EHEBRZENS Y, RUGEEIXIEF
RV, b EEBAEVDIIE FeX LT AT
10° B TdH 5, ROS IZ L 5 DNA I, & 2 EEM T 1
Gy 7= 40 %7 DSB %, % 7= 300~1000 &7 single
strand break (SSB)SBFIRFIZ AR X415 & fiFft Sz, HIZ,
JEFHRIT & D DNA HEGIIIFERFEITEFEL TWD 00,
W5 -8k TITIREE SRR IE © b MIEAEF R MR Z & DR &
iz, ZHUEIBG A EE: DNA BIEZFR L WD
MROBEORBELZRESZITRWVWILEZREKLTEY,
B 1R D3 S R PE AR IS A 2 T 5 Z L 7% ROS L ~L
TRENT,

3 H B Otk OifFE1%, Dr. Valable Samuel (University of
Caen-Normandy, France) & %, {&F2 R IEE 233 2 b5 #15
PEDNRIZON TG LT, AR TR R Ia oo & 2%
R DIRE Y, EERICEBIT 2EORD BV EICo
UWNTHERL L TN 720 =, Invitro BFZEIC 38 W TRE SR IR B 1T
WHEA 21 %(FEFES3ER 160 mmHQ) TH 5 DIcx LT, &
TR ABIE 1 %L T (B4 ER 5 mmHY) Th 5 Z & 3
&7 50, TI(REE R IRRE O T b RIS R AR T e
FIRE 05~08 & L, E-EERBFIREIIBERE
0.5 %A & EF LT, Al O ZERERE & LI 22
Shiz, EBRRICTRBIRREL THRILT 2 7EL LT,
At nw I Y =% — L @F-FMISO) IZ X % Positron
emission tomography and X-ray computed tomography &% A3
HD, £z, MIAOKEEFIRETREIUSE T 20 FL LT
hypoxia inducible factor 1 subunit alpha (HIF1a)& V9 &
PRI D MKIC HIFL o 2 FBE AT 2 JHENFFE T,
TGHREAL 2 FHET D Z EBHLNICISN TS 2D,
Mt 2 Bh < 7o D DIERY & 70 D, T OFEFE THREICHLIRZE )
ST e LT, BURBIGHR% OMMBMIICAETD 6 DD R
ThDH, WEFKIF, 4oD R & L TIETHE (Repair), FH5H
(Repopulation), T #% gk (Redistribution), F & # 1k
(Reoxygenation) 2% &1 5 AL T\ 72 2%, T 4 T3 & % M
(Radiosensitivity) , HUIEE 50 9% bt & P15 M: (Reactivation of
anti-tumor immune response) b4 U % & LC, 6 2D RNE[E
INDHZ LRy, BEBRMIEOREEZRE - TV D Z LA
a7, RiERANCE] & k& Hilile s+ Th DEERE M
BB CHERICHEETH D Z LM ST,

4. <4BHE((7A1B)>: 48E?D&HILDr. Bo Stenerléw
(Uppsala University, Sweden)(Z J: © DNA damage signaling &
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WA, T2,

BEEFECONTOMETH o7, T O TITIESTIRIE
FH2 k5 DNA HBENDEE E TON OB & ZIEFITHE
L fiff LT\ 22z, B 44159 59T DNA (34815
%%} DNA BEZIT>TWDN, ZDOA T =X LZITHE
BDONE—PNEEL, ZHUTHOWTIHR L 34 O

# ¥ 5 Paul Modrich £, Aziz Sancar £, Tomas Lindahl 13,

2015 fRIC ) —~ L E 2% H Lz, DSB OEEIE, FEH
ICHEMETH B2, ftho> DNA EISEEHE L ik L T
> VETOBFMTH 5, DSB OO —> & LT
VAT 4 =)V REXIKINERH D, i 5H1E gamma H2AX
(y H2AX) DR 1L & 135472 0, DSB % L 0 R Rk it
HIEBHETHDLZ ENFTP SN, L)L s, DSB
DIEENCEETTICED £ TEERICEMET 5720101
INOGMRMNE L IZR R 2B H LW HIERLETHD Z &
%, Dr. Bo Stenerlow Ggfill 1Tk %12 ZHE H~A v —V%
B2 TWZi2WW2 2 ERFERITHRITIE - T2,

4 H B Ot DL, Dr. Serge Candeias (7 7 > AR+
JIIF, France)lZ & 5, HURHBRIRAT & 50)%E o 27 KON\ T
Xl LTz, AR TIE, BB > TR LT 5%
P BRE R & 5 U M F OBV RBIZ DWW CREMNICAERL L T
el Te, SEEBAIEHTIE, REOEMBIZ O W TSN, i
%ﬂ'ﬁ MU S 7o AR, fﬁﬂaéfﬁbéb\ ifﬁﬂ@%%%@

WFE ThE < 728 2 MR ~Ft 3 5. IHA—
T BHE5y - &% — > (Damage Associated Molecular Patterns;
DAWME@@%%%@ﬂﬁﬂéhﬁmDAM%jiﬁ%%

(- THH SN D MIIANICE EN L5 FREOBKT, A
RSB T IRIEINE L FET D2 DE 5, T Of,
WM & ORIREMEIC L0 E iR r s ns b
@ % Pathogens Associated Molecular Patterns (PAMPS) & IFE1%
N5 bOLRM Sz, DAMPs X O"PAMPs (23658 L T, #
BN RIENFE I N D RBHPA SN, £, K#ERO
R CIE, R AR KA BRRERIEO—>Th S
T RUBERRA STz, T NUERRO R A i fE
ThY, BRINHIKTIZY T IR (YeET) 615
EHLIERREGADKRES R4, = OERERW I
T X o THBARBCHREZE N Om EE2FHET 5, ALy
AENRENHFF SN D, BROKIETIE, BEHRCgI N
FBLAS, JE PO BRI S TV s WHIla~ER L, F
D THSBICIEBESNTZ DO X D IS (A RAZ 7 —%)
) 2OV THH S FBERICHIRIR O TZ > T2,

5. <5HH (A 12H) >: 5HHETHIHEKHAIL, Final
examination L, RO BFORMNE 2,3 AN T—DoDF
N—TEEY LT —3 g U E{Tol, EFITEA,
RNA D7 NV—7L LTX#ETHDL ALy 7 BRIV LRT
DRARIPFREE TN—TEER LT, T LB T—
a VERHE, BB OZEERM Ao THEEED Tz, X
MHE, £ V=70 10~15 HERES LT —v g

(©2024 Health sciences Research.

L]

Fonie (1M

ATV, TOHT 4 AH v a v ORFRIAER

4. Final examination D%k

O N—=TFHIEFICHIKIEOABRICE LD HITF Tz E,
HEVL 7Zi&am 2N Th Tz 2 & 2> 5, Final examination 13T 7€
X0 KigICR A4ilE L T T L,

D%, Francois Baclesse & 2 KU RIGHEEL & 35T L,
B TR OB & 725 CYCLHAD &\ ) Jiigkic & % 5%
Br A% U (K5, Zol# Tk, EREOSE L TH
EBE P OB &, B L O ol E: AT o2k
DTE, ZNORIMORKE S EBRIGENZE U205 A
ERTET,

X5 BrfEmERhoyrf o b d2Ete
AR Ok [ (indgs o —#)

. ZO/MITEFRA Y b

ARETHD 7 A 1L BIZBWT, #FRS o izt~
TRinoTolod, FRIOFERE T, Caen HNEBL LT,
Hiix, M1 A, #HHETH2L T AD AR ZALTEY,
LN 10 HERCEIC S8k S 7z Caen B3 & 2 JEE S &
DOHLNDI T Th o7, F£7=, Caen ML kR K
B/ V=T 4 EEERA S Z bt~ - B —F
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WIS, EEWMULWHERE R8T H Y, Bkl
SEDE LR o Tz, HOELFNMEEDOAA G4, HEL
R ZBAEOEIITEBR N b OB b o T2, 2D XD
W EORFELIABNE R e 6, EFITHNHLEOEN
MRz HREFUCIED b7 L 2RI L, REDORFVIRET
D10 HRRE ZHHEMIR O HRE L2 (X 6),

6. Caen 30> b KEEE 2 = (a), T HEFTRIOE=
o AV MZT(), ZilAED LEREER

% DA, Prof. Siamak NHHESINE % L3 B BLE (Le
Libanais) ~ARF< 728 0, BESNM» N (K7),

B m ; ‘ “
X 7. HHEZINE & OBl ORET

ETCT T UABETENINTEY, EHZFOHMIB O
Motz LX) o OEHE [Beyrouth (<A b— k)] &0
O HEBITHM CE I, BIROE 20 a— AR &1
XL (K 8), HHESME LTI E THY HETORGE
LB NOHOTHODORNZT 5 LN R A R
7

RIRTZ, PR O Caen o B IRERIZIEREICE<
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Abstract: PIANOFORTE Intensive Course 2024 was organized by Prof Siamak Haghdoost and Prof Jacques Balosso of the University of
Caen Normandy, France, from 8 to 12 July 2024. The workshop was aimed at Ph.D students and young researchers from Europe to
understand the effects of proton beams on cells. The training included lectures on the effects of various types of irradiations to cells. The
lecturers who gave to the participants were experts in ionizing radiation and cell biology and professors from the University of Caen
Normandy, and these courses were held either in person or via web meeting system. On the last day of the training, the participants
formed groups of two or three and gave a presentation as a final examination. In this report, we would like to give a brief introduction to
the lectures given during the training.
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