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SUMMARY

I. Project Title

Technological development of the molecular prognosis using radiation resistance factor

II. Goal of the Project

Discovery of the new radiation resistance factors from the various model systems and

their application to develop the molecular prognostic index.

- Aims at the discovery of the new radiation resistance factors from the radiation
resistant cell models, radiation-induced senescent cell model, transformed cell models,
animal biopsy tissues in the first step.

- Aims at the development of the tools applicable for personalized therapy using key factors,
which are discovered from various cancer cells and will use both radiation resistant and

prognostic evaluations in the second step.
III. Scope and Contents of the Project
Establishment of the research system for the radiation resistance

Discovery of the radiation resistance factors

Extraction of radiation resistance factors and the study on the reaction mechanisms

LN e

Validation of the applicability of the radiation resistance factors as drug resistance
factors
5. Establishment of the evaluation system for the validity of the radiation resistance

factors as radiotherapy prognostic factors
IV. Results of the Project

1. Establishment of the research system for the radiation resistance
(1) Two transformation cell system

(2) Two radioresistance cell system

(3) Eleven cellular senescence system
(4) Two carcinogenesis animal model

5) Proteomics technology

7) DD-PCR technology

)

)

)

6) EST database research technology

)

8) Secreation protein screen technology

(
(
(
(




2. Searching for the radiation resistance factors from the types of models
(1) Identified 16 radioresistance related factor using Proteomics technology in the
radioresistance cell system
(2) Identified 7 radioresistance related factor using DD-PCR technology in the
radioresistance cell system
(3) Identified 10 radioresistance related factor using EST database technology in the
radioresistance cell system
(4) Identified 10 radioresistance related factor using Proteomics technology in the
cellular senescence model system
(5) Identified 10 radioresistance related factor using EST database technology in the

transformation cell system

3. Flucidation of the functions of the radiation resistance factors discovered from the
model systems
(1) radioresistance related factor: survivin, Bcl-xL, EGFR, Claudin-1, NEMO, NAMPT,
g-GCS, Reddl, TXNIP, p3lcomet
(2) ROS related factor: RTP801, ATF4, mTOR
(3) Radiosensitive related factor: CLICK1, INPP4B, Hepl6, Triadl
(4) Oncogene and tumor suppresor gene related factor: Plakoglobin, HDACs, Hep?7
(5) Cellular senescence related factor: Rap2, NAMPT, SIRT1
(6)

6) Establishment of 3 signal networks: p53, MAPK, Akt

4. Validation of the applicability as the radiation resistance factors through the
connectivity analysis of drug resistance
(1) Eight signaling transduction related factors in the oncogene-mediated cell

transformation system

(2) Six drug resistant related factors in ROS resistant cell lines

(3) IKK and c-myc transcription factors

(4) Five cellular senescence related factors

(5) Combination effect of radiation with Sorafenib, HDAC inhibitor, Paclitaxel,

Mitomycin C, or doxorubicin

5. Obtained 300 head-and-neck cancer samples and 280 cervical cancer samples from
patients for the wvalidity of the radiation resistance factors as radiotherapy

prognostic factors




V. Proposal for Applications

® Application to the development of the new technology to control carcinogenesis and

overcome the radiation and drug resistance

¢ Contribution to the domestic development of the new materials and system to control

radiation resistance (acquisition of intellectual property)

e Contribution to the scientific advancement of medical life sciences and application to

the development of the new therapy for other diseases

e Application as the target molecules for the development of the new therapy and

radiotherapy enhancer

® Application to develop the tailored therapy through the discovery of the radiation

resistance factors
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Identification of radioresistance-related candidate
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SES Real-time PCR Aoz genes from laryngeal EST DB

radiationo]] ¥Wr23l= FAA 1171 ,,.,?:E'il"ééé'-"a'iﬁ...s

A% FoAsdS. 3= WA A7

Aol mlsfiA A E P
ston, 8=
AFS BSOS
A3z 2] EST data
AAEx4d AA TR
st T3 117%F9
1 o]E29 RNA &

Im vifro Tunctional

Hit the candidate
molecuke 7!

_25_



v},

v},

=

T =
e Proteomics 7|H<S o] &3 HAMN =

H

[s13

o .

Hy

gt primary 23

FF =BT

o
0,
N
e
if

o] A proteomics 7|H-<& o] &
Proteomics 7|'H& o] &3 WA =
B FAIEe] A z
Stk oll o s
3 EHlEHE A2

Mo (g,
o
ek}
ftlo
_‘ {
[-'0
ol
ol
k1
o
i
<
D,
o
=
O
|
il
o
oo
:(I)LL

Table 1. List of identified IR-induced secreted proteins from MCF 7 cells by MALDI-TOF

Spot Cor Matched
no.. Ace. nus Ll ) Peptides

154 CaAD33865.1 535 23 1z

164 EAWT4372.1 53 ESS 10

167 EAWS9833.1 575 kS 12

191 EANOT394.1 677 19 13

215 AATI2933.1 1027 23 21

258 DAADO36T.1 514 27 10

142 NP_031331.2 Pairing
331 BAD9G237.1 701 47111 50 15 Puising
330 IROT_A 699 as 16 1 Pairing
387 AANT3225.1 632 34 7 Pairing
390 NP_520059.1 33 14 Pairing
a20 BaATETISL 185 s 25 Pairing
403 751846A 6.56 8446 63 6 Pairing
s19 NP_116083.1 50548 18 Tubulinalpha 6 Pairing
EE EAW> /3331 vs o1929 25 11 MaAPmuerotubulea finty-regulatmg kimase 4 pawmg
sx4 NE_DUZ3E v1 21043 03 10 Eukaryetic Kafkmase mbiter protem pamng
651 AAA62175.1 783 22313 a8 12 Heat shock protein 27 Pairing
660 NE_DU2620.1 661 28780 3 1> FRosphoglycerate mutase 1 pawmg

WA RS 2 st frexpdd Z23Y 24

o WMAMMAE EE&EFXE AT dHATE YA g dMEFTY WA 4o T4
ghoolet Al WAl od dAlZFE FAVIA RS oE Alxzndt 7S Fse A
o] deix oy WAL FE o] dHE= FAAEA e EAA AT AAH S
2 wu g maba AR o] tigk Ao AR EMSLE 46t o8 T kst
FAAEA ] W2 2235lde THEAS

o WA FAF T Y AEF MCF79 =3t5 oA OYe A= E45to
w37 dAEE AZES Solsk WA 2AF & w3 A7 7kA] 9¥E MCF7 A%
TE T8t wlo]mzolg o] 43

e HEAHKRTA BAS o] &3t WA @Rk RSt A7 (=3dd) #H
7ol ZRIde FHA 23 AW F8 FAATE WA RE AEFT] 2 AxS
2 AE AT MEEARE A 7 5o ZESLS 7HE

Humina 1D

118431
ILUN_18730

Ohr  24hr  48hr  72hr  96hr Role Gene description

Constituent  Tubulin, beta 3

Symbol  FOR O 24h 48h 72hr 86 Role Gene name
2

Suppression Cell adhesion molecule 1
Prolferation C ndentkinase 7

Assembly Wicrotubule-associated protein 1 light chain 3 beta
Suppression Dual s

ILMN_26809
Suppression 54 =

i GASs Physical interaction  Growth amest-specific 8
ntaining

ILN_41 TCP1  189E-08 0.91

6061 Bz ne 1, anti-proliferative . Tt gk TN

GaM  Growh are: rage-inducible, aipha TUBB4Q  289E-03 -0.92 Constituent  Tubulin, beta polypeptide 4, member Q
Regulation  Polo-like kinase 2 (Drosophila TUBBS  276E-07 -0.91 Constituent ~ Tubulin, beta &

G2M  Statiin FAM33A  271E< Spindle Family with sequence similarity 33, member A

GTSE1  7.08E-05 092
STHN1  396E-07 -0.90

G2 ForkheadboxH1 Physical interaction G-2 and S-phase expressed 1

Regulation  CDC28 protein kinase regulatory subunit2 Disassembly  Stathmin 1/oncoprotein 18

s Polymerase (DNA directed), delta 1, cataltic subunit 125KDa AURKA Assembly Aurora kinase 4
GaM  CydinF X2 spindle TPX2, microtubule-associated homalog (Xenopus laevis|
Proliferation Host cellfact 6-accessory protein ILN_18041  CENPH Kinetochore  Centromere protein H

s Timeless ho
s Polymerase (DN
GUS  E2F manscrptionfactor 2

il ILHN_4809  RACGAP1
i ILN_38 CALW3
RCC2
TBCD

Physical interaction Rac GTPase activating protein 1
Spindle Calmodulin 3 (phosphorylase kinase, delta
Physical interaction Regulator of chromosome condensation 2

Tubulinfolding  Tubulin folding cofactor D
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3 stageo] H A 408 P22 oA F2H mRNAZS YO E RT-PCRS £33 4
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HDAC 7<‘]3H?<ﬂ°] SAHAS} WA S A HElstd S o # M E(A549, p53 wild-type
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k 7&*‘5‘}&’224 SAHASL WA & FAll A3k -9 survivin®] LA A
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WARA o ¢Jg EGFR+ eNOS (endothelial nitric oxide synthase)oll &3 &4 249 &
Aoz Q% Aoz FAlHNCH ol Ay= AR WAdAAR] EGFRY Alz2& &
AA2E THT A

A AGA QA HEs 1AW

Telomerase:= ¥HA|Z o] AEo| HHoz HQ3 Az WA WAL F23s AA
Z dHA U} olF TAHOZE Fh= FES NEE] Y5 telomeraseo] 43 7]A

S AFetE o] AgHoz Fad AAHY.

Telomerase2] &Ad3tE 9|ste] HSPIOH} p23 ©@id o] AJsztgo] Aoy o=z I Q3itt
2l FHsdon, AEAE HYF caspasec] @ p23e] T} telomeraseo] 2
A2 Aot AL FHE

L A%} fAA FAAF B T PR F7}

Az FstgAe HHEo] ot ¢ 1559 43HFAAES(RALA, RALB, RELA,
RELB, Rab, RAN, RAP, FYN, TIMP, H-RAS. K-RAS, N-RAS, R-RAS, C-MYC, PDGEF,
RAF1) retrovirus =3 A|xgloz FFH3t3, I 4SS AFAEY AX HeLaol
infectioné}oq I BHAZ T 10Gy o] WAES A3 AZAE dEg PA 9zt

=243 A3} H-RAS9 K-RASE 3 L3AAAHS o] Ak iAo
XHE 1S & F Yo BME -MYCS 7 HAANAES w= PAA Fl7kAgo] 23
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cont R RALA#R ~ RALB+#R  RELB+«R  RAB#R  RAN+R  RAP+R  FYNR

oncogene screening i ﬂ J

o+3l g7 Abol] K-Rasoll &3t BubR1l WAFAWNA 714 F9

&3} FHAe wHo] ojw gt Aol & FHA BAPAEE ofrlsta olet #Hd

WA AdAEE FEsteAE WA stde. B AFASS WA o3k Al ZANE

S A of2e] WAA ZAb wE cell cycle checkpointe] ZAol o] A4S ksl

Gl FAHAAE 238 o A AE<Q Rat29} MCF-10A¢] &3l A K-Ras& Ik

HAAN A S u cell cycle checkpoint?] 0]”34 HAA o] o] Zegh

K-RASE MCF-10A°] 3} 233142 w mitotic checkpoint Z&o|] F32Q Ja&& 3}
BubR1¢] ©hulzal S=Fo] A3 7+45ta BubRle ZHAE K-RASO A3dY A=

ofN rir
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* BubR19¥ A2 Azd Yo A3t AZH T34 d3AEe FAT AAA T aF
o8-S 4233t Confocal & 1|7 £4) A3} nocodazole} taxol-S *| €] 3la] A EAFH o] Lo d
] BubR1 ©¥ido] | EFEgjo}R 9] o] 5& AFAT F JAL A X &7|A BYHOZ v E
Zogoiiks  EEd F AAG
Western blot £41-2- 53} BubR1 T Y. - Tmeafernoo 0 6 12 24 (b
4o MEZceolz o]Fg A - i) =
gt o] A3+= Mitotic checkpoint &2 siosonsah R
thal 2 ¢ BubR19) WA 2 &FokA)| o --
st e = A ZAMEOA Fad
A 28] 715 & T AAEkE o A r“”9'"-
IE AT
Ah st AR} K-Rasoll €] 3F Plakoglobin ®MARA A3 71 4
e K-Ras ¢shfa@ztol] 93 PGS mRNA 2 ohuld w3 eko] k43 K-Ras Ewo] &
SHEHALE Rat2 FGAM o] FLAAIA AMEo o]sd Ho|7l &43iE+= FAHSS
FrEstAds. FEHASo] dojd Ao PGE HEAAN 7| K-Ras +3tF7249] 7]50]
AA= A HzT Axe FAFH S 35
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