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A

LILBEXRE BEARAZARA
HE

AR FRB g2 AR BA RSN SR BE LR EHENGE
HABEEHmp R A EAARLAELGMEARK @B ZHEPEXA TN
FHABPEHSHHBERERE I R oA I Rty T2 LR FRPEBYEER
B ERAEN - —F S HATHRE  PHNHHLHIBRIMATINRBE LB > FHBHE P
BHEERBABERAZITRESE - F— S8 PP FHRPRAFTHIL BB it IR
SEERATIHE PSR mh5UD)REABRETH @R B Ha 7 RER
w2 ARIREY > R PREBERBERZMK -
FARK ik RRmBRE e AR AR R e TR AR L e & DR AL
EEF AR E2 A/ EA RT-PCR 5 FHB I IFFEEHERAN B P ELLR
FEFHREAR - BAGHAR @ ACAR - e BHRAR - TReaBIHABRLE
ot e B E AR REHFHEIL -
HERERTB A THITRARCEARTATLBR DM E % 8835 bo i BB H7 4 b B> $48 5 F 8
RIBE @A TFTREEZREZR BPRAFTHEF wibe) 4 kA E DGR RIRERRE -
RZABHABIT A mpR A BME - B— S oM A AR REHERIL ATHERBFERS
TREABITL LS ERAEBIPHABBIH AR L PILEITL A RLTE
A RABM AR o £ #HMNILE e80T 4% BRCA-1 & BRCA-2 2 2Rt BAR& Y 54 ACI33 2
mpp R 0 T3 hodp |t BB HA 2 P27 RémB A A B P53 A3 - bz oh o 4T H B BB
A Bi#4T array 47 0 BepdpH A B PNN RILE #4404 L B BRMS] &R E » AR
M L THAEEDI B RS RIS IA o 48 314 89 7 B4k 35 v i 5 B4 R B 31 5 B &
A RIKHL)EBERDTHRAERRNZRBAKE - £ AC133 Z cell surface marker 2 4
Ml Ak BRBeEL AARBBRZIZENAR AAXRARSSHL Y HEHGHE
ip#) PSCA ~ P27 2 kR it 1R it tmfs CXCR4A R A3 fo » 12 5 41 K B) /% 4m By R S R 4 BB A5 A
TERIBRE ARG BARERA L — RIS E - —F S B R oM F4E RIGRSHSR)
1% £ & 5 F# Androgenic dependent 2 PCC2 BT 5| & tm e H SRR R X5 H 2w B K B > 124
Androgenic independent Z 37 %% taf F AP B ta e 2 A RR#BEAKXE Cyclind D
ZRARARZ @R BTrumzHBARREEHERT - FRAZLE HEwipFE Y
NAETFIREZ BB ER L MARIEN R RME N RATEZIBHHBTREE
FETHTFHFER  BRERANRAHNIIREREER L @BRARI(KHR)EERATRE
WhpEm AR PSCAREWmiLz A aMEAMBF (D4 22 ARESFEEER LA
RIGERABATRZHPCCIAF BtaloFBRENHZTRKIPFHARAAHETH @R X
HABZAIIGER B RE RS HELEE BT ARAIRAKAANRRE Y sl
HRBZHEAEREFARANKHBHRBERLE  URKBEFFAEZHRAEAKESR - WY
FHRANRABTERSEFTRALS AR R RE R I AR THEZLE -
MEABHBEBRZXAMRSTHEFTEIEE R AN SN AEHEMRZBAHIFEN
HREB AN ELATLRBETER el ER TR ERARB L EH Y T wib
AMREARYIL2EEN AATRUEPEEANMABHE A VBBEARINRAKAEXK
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A Functional Genomic study of Some Bu-Yi Chinese
Herbs’ Pharmacologic Effects on Protection of
Tissue Stem/Progenitor Cells and
Immuno-modulation of Patient’s Cancer Cells

Daniel Tzu_Bi Shih
Taipei Medical University
Institute of Cell and Molecular Biology

ABSTRACT

Aim: In this proposal study, we proposed to pursue a pharmacogenomic study on Bu-Yi prescription
(# P 3 A% ) as a radiation therapeutic adjuvant for breast cancer and Su-Wu Tang (m4%:%) for
prostate cancer patient cells. The aim of this study is to analyze the distinct pharmagenomic influences
of selected Bu-Yi drugs among human normal stem cells, breast cancer and prostate cancer cells under
the influence of gamm-ray irradiation stress.

Method: The molecular pharmacologic effect on the co-cultured cell proliferation and stress/toxicity
response in the primary culture of mesenchymal stem/progenitor cells and cancer cells were
qualitatively and quantitatively compared at the molecular basis. Specifically, Gene expressions of
oncogenes, tumor suppressor genes, apoptotic genes, cell cycle genes, early genes and Notch signal
pathway genes were compared by RT-PCR analysis. Stress/toxicity pathway response genes were
compared by a Real-time Q-PCR array study. Cell adhersion/interaction molecules and cancer/stem
cell markers were analyzed by immunoflouence stain. Cancer cell secreted factors (such as
proinflammatory factor, cytokines and growth factors) were analyzed by cytokine protein array.
Results & Discussion: In this study, we have compared the cellular and molecular pharmacological
influences of the selective Bu-Yi drugs in human mesenchymal stem cells and breast or prostate
cancerous cells, under the y - ray irradiation stress. Most Bu-Yi drugs tested exerts both protective and
repair effect to the normal MSCs, including the cell function. In contrast, the irradiation-damage effect
of breast cancer cells was found augment by the Bu-Yi prescription(3# ¥ 3% #.:% ). Consistantely,
tumor suppressor Pinin, and metastasis suppressor BRMSI1 genes were found largly increased in breast
cancerous cells after the Bu-Yi prescription treatment, under the radiation stress condition. Interestingly,
the Bu-Yi prescription was also found diminished expressions of angiogenic factors (such as VEGFR3
and VEGF-A) in breast cancerous cells. Take together, our results presented distinct pharmacogenomic
influences of the Bu-Yi prescription on normal stem cell and cancerous cells. This result provides
better insights on the potential benefits of the Chinese prescription supplement for breast cancer
patient’s irradiation therapy.

On the prostate cancer drug study, however, our results showed that Su-Wu Tang (w44 %) enhances
cell cycle gene Cyclin D expression, and inhibits cell apoptotic genes of prostate cancer patient tumor
cells studied under the irradiation stress condition, indicating the negative effect may influent the
cancer irradiation therapy. The result also showed that Su-Wu Tang (w9 4% %) exhibits heterogeneous
responses to different prostate cancer pataient cells, prostate cancer cell lines and normal MSCs. This
phenomenon is also shown in the Lio-Wei Wan (752 &) study in which it exhibits enhance PSCA
gene expression and CD44 cancer cell adhesion molecule of prostate cancer clls or cell lines, but on the
other hand presented more preventive and protective effects to the non-cancer detected prostate patient
and normal stem cells.



Current study exemplify the benefit of traditional Chinese prescriptions as therapeutic supplements in
some cases can be achieved by cell molecular biological analyses. It also warrant that the
pharmacological effect is case sensitive and cancer cell phenotype dependent. By analyzed the Bu-Yi
Chinese Drug’s pharmacologic effect on protection and repair of tissue stem/progenitor during cancer
patient tumor cells may benifit for personalized medication in use of Chinese Bu-yi drug as therapeutic
adjuvant. This study was supported by NSC national research program (CCMP95-RD-204).

Keywords [ £/ = 18] : Human mesenchymal stem cells, Breast cancer cells, Prostate
Cancer cells, Bu-Yi prescription, Pharmacogenomic study
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BL PEFEAHBHHAR Sl BRI CoPEHNHBBEELBLGLEITE S
WM RABE - KAMBBATAL HNPRAaipABRARNPE  THRNDES
AR MAFR > Hafot R CBETABS @B L s a8 BEEE5L5E B
SHEBFEB@RZEN  AERUEERZGEZARBELNE o=z
B hABARKEABRY  BohI WA LAGHEEAIEE H32 a0
B BHRBERRANG  ER B IRNFLESAE AT EARESLNY T
REVAE RAZHARABEBL2 o FUHLUBEZBEPEHNET AL
HRepEEB RN aABR s FARRGIHE SEMBIBEHEPE
HARGEHR R ARRBAEN AV EZ TN -BFHRL T ERH WK
WFEELTTBRAUOAREEBEONE D iafty K 54 1990 £ Ohnishi
Y FAHMAHMEREZTHBOBEX > BRI 2AFBFTARET NS 2R
CFU-S A w4k R - i F B X P EBAF R 26 B2 Fujii V. SARARE
MR BABBERDBALZERES  BRTUE bR P Hmppst% CFU-E -
CFU-GM 9 #c &% 2-2.5 & HsulY. SA LB R U SRE LA KD RE %
WH RN NR - 2P 1997 4% > Hisha, HEAE—FHER T2 AFFEA
Aok B A RIEEILLEHEEY nitomycin C RIFTHE B b TIBE A& hiE
WIE > MEPETERBSHFEERYE 10ug/nl F TG a 0k 4
BAN BT BB Z BN E W2 11 - R AR IR R LB/
AERtm e RN mAEs K eI i AL L (COHBRBINE D iafh B AR
BHAER  ARSELKEL - FHROLKLGEN AP HAMA=RESR
(Maximow et al) ' BIBF B A kEMA KR Fhofad KB FAEH » LB IMD
FlAERRTF > gk BREmbs (D34 @3t (Till etal) - Km&E L HHRE L
FIRARE M) RARF B HaB RIFT P R B R A EZMRA BN HF S ARE
BB RAMEaE B AR - Lo BATLEIRE B (Hho L& 375
BB PH — el REABRBEN B AS @B BABBES wEh
(cancer stem cells) > B AT BB H ap TR BERS REEHRAR -
RAAABRER @R REBE M ebiR PR R BRG] BT H B
NIBRPEENRRBHEBREIRER AR EAEP  ARERFTOEILHIE
ABABHE @B BETRREEZIFE—HRFH BW - HEHh- 0  SEE -
FEFABRR-UBRIN I AXFREL S izt k- LR 5
HRB] - CERLE RN FENRFTEARZ U BRI BT (1) RESH
VB BREREHeRL KA LS @R EN I HE TR EFTEH (F
EF-BEL A EBP LFROBRBEIEF(WALRES - T2 A#HSRAE
BREOEF# - (2) REPHBEPEHN L RN ER BB ELEEETY
REREERRE - BFEM (FE - BFL2 - Z)RBEFT R (AT ERT
WG R A E P E -

A EHITEBAMHBEIEAS W HES PE - FHLBILE T &
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AREXBwmbn (4o E )i aE e (Blhe: $LIE - 31 5]5% 40K 4= e
Kk Z L BRLFARREGIHELR B R FEARRHEATEL
KMHNBAEPRERSELF L AT LR 4R HaRAEZEHER
Mo AR RN A A ARRLrFRNRAPELENEXBEF ol
BESMILRE NetReEBARRTEROREZLE N TE—FH
n&ﬁ@ﬁﬁl#%%m%\%’@%mxiﬁm\%&xméié%ézm
AARBU YL LR - BRGFLEAAB LRSS RT-PCR- RZE PCR
@?“&m FHBREAR - BEGHAR - afg AT AR - ug@p;gg
m&mw %%@ R B Rzt B St RAZTEARM T MUTR
A BN ATEHNE TR @R EE AR e R RR
iz“m AUHET2HAEARR  THPELERS AR AGLARER i%
Tl REBZBEPEREANEE RS BRMEBN BN TEES > ERBPE
A 3T 4 3K O 4 1S AR ﬁﬁ&ﬁ%&&iﬁdz%ﬁ°ﬁifﬁﬁw¢%ﬁﬁ
ERGMFE 0 UBH P BEZ RIILBE R

A HERF R BARAFEBTHMER THERI EPITHAE -

— KRR B R A ﬁm&m%mmﬁﬁﬁ¢ﬁﬂsz%él%%%A%zAﬁ
Ei—fgl’l;&'l%lﬂ’—%'lbf’ﬁd!ﬁﬁ?mn ’ ﬁ- /;xL%ilgﬂ"la-ﬁ"lﬂ"l/F*%'&:iE A TEIN
AR Sﬁ#ﬁ, %o.ﬁz& %”4%4*zuﬁmm2;¢§-5&%‘m# é‘l‘fj‘}ﬁém}i‘va\% 250

-'E:.Protecnon effect }groujim -f;' l Repalr effect group J z
Seedmg cells T Day 0 Seedmg cells
Add drug Ry Day l | Irrad1at10n 1"?
i | Dwe [Awems
Collect cells & RNA .~ Day7 - . - Collect cells & RNA -

o BEARAREAMABEASKRE B ELAREMRBRIALBP CRFR
Bdhinig A& ﬁ?mg%é%ﬁkﬁéhﬁﬁAz%F‘mﬂﬁﬁﬁﬁﬁ%ﬁ%
&frf:ii‘l"!# BB EHBAATIERATREREPBHBBELER

AR R /AR m B R B m e Z B A A R R %%&mwwwﬁ%i
ﬂ"ida CRIMABHEES R EE  INBIREATRPBERE - T
BRapEkORMMBHMZILE 282 &kiE4 CD29 -~ CD34 ~ CD45 ~ F1t1 ~ KDR ~
F1t-3 -~ CD105 ~ CD44 ~ CD49%e ~ CD49f ~ CDw90 ~ SH2 ~ SH4 & HLA-class 1 %/ &
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ARBALEZEZR  EHASAEEHAREIILAEN 0L - FH@BAK
T E 5Bl Bheb KERRBHARBEOEEAS BB RES
Be4E R 4% » oA F12 3% DMEM-low glucose medium Ao\ & fo 75 38 & &2 38 4 =T Bb M
WRFmZ e BRAEZs@PRHE  RTHALREALTE LR B
XEREFzZRBZwvERN) EAABRT-PCRET L EE BB MEAERAR -
W PEHNEFH e RER e B LR T w2 BIERYE KA
AFACEIZ MY ER wRE R et h bk BABEARIH W RAER
CtmfeiE gk o BIRBIZ P BRAE B S oA L RIEEAATY REL St
B3 X

A AR AEER A TAR KELTERIBZEEHmie - K AER
M R PE B e BaikiE AR R e RET LR BTHEZIEIL - AR MBI
£ 1XPBS F > fo ASRBRB A By FOHOEKRILE BALSRESL AT KB4
ZRB - FAARN AR E R TR FHAEL @i A AKX o1&
(fluorescence-activated cell sorting, FACS-Calibus; Becton Dickinson) A
& CellQuest software 47T E o547 °

7% ~ RT-PCR & #7 tb 5 A B & 34540 i & 4@ B 24 RNeasy mini kit (Qiagen)3dER
total RNA » AR & 4kEE £ 6 R EZ#DNA> # A AR 4F B M3 +847 PCR R JE A&
AR XRRENE -

L HAERARBIVRIL AT HEBTREMRSTHEN 2 £ k5 1b4%
Mg o WELBMP UL EFmp R AERmAipiki total RNA~ A & PCR
M2 5] #& SuperArray(SuperArray Bioscience Corporation) i 4T Real-Time PCR
‘assay M4 #F Stress & Toxicity pathway (APHS-033)%4aRi& B = 44t - #| A
‘SuperArray £amM KB AN HEFTRAAZEHAZHOMEERBE -
A EEAME e PEMNIER K I @i AR AR B2 el
AR ARt %E a4y (hunan cytokine array, RayBiotech) » #47%
O EFAEMABARERNRT TRIBEREELEBHRAEFTMETER - KBLE
A BEJE B 354 » #1H Raybio analysis tool 3k 82 #4724 AL tm L P
BRHATEFA L EOHERM -



AHERITARCARFITUBROWET RS @R RBEIT Ll HiBsP®
REBO @RS TREERE -
BABERBFPERAGTHEF 0L RF LB ARBFELE  RZIIFHHI
B AE@BRAAEBNE RELNBTERFTTRAERBRILEREE R(L1E
MRaR BRI Rk s RRE A AYA PR RS THBERET ¥R
St ko HILBAKT AR EBERALIALE BRI HBEIL
Fiafo ket Kk - AL RBRBFTEAFTHET RN OB REE viebe
ARBEEAFBROBER - E— T oW EARRZHYIL BITHERBPREA
T REIBRITA @S ERREBIPH A B EIH LR > B oFb s L%
THEmE AR T L RABM AR - A RT-PCR o #rid st tafp by o B HEIT A R
(p27) ~ BE B34 A B (p53) ~ 53L& 48 B X B (BRCA-1, -2, erb-B2) » Notch R .&
12 %48 i & B (Notch-2, -3, Jagged-1) » B RA PR A FHIE ¥ RN tafmi
BERRA Tt AR RREAEARARGRIENR - #—FH A E & PCR 74 >
PWLLBRIEFH o REBE S el LKA R BHGBAG  HP LA
HopBAIREAR R FHARZIVE SR ERAPEASTHRES
I A AT A R e b > TBA 4R % PNN(pinin) & BRMS1 (breast cancer
metastasis suppressor 1) EEEIPH AR K EAR - AMHREaniE
TR H oy APC & BRMS] mig A # A BB a8 AR AN A - b L it
BRITERBPEAZHEIEY R AR BB EERERRHBITHE
RRHFABEAEITEM K @I BBIPFHRABNBETASRENRENE L
MERBAVEARBRABTBAEBBEPTERG > TARAEBDN K S
B GE B TRVEZapEBETZIRE -
HMPRATREALT R @BAINBAETEN KRBT » ZRAKREL
stress/toxicity pathway 8 A B X HIZER L - B R LB E A4 E
F FLT4(VEGFR3) & VEGF-A» Al adit4 R LA P A FH KR
BEEARE  RIAEFH @ FLTA(VEGFR3) FRIA AR ER S bt 2 h
WNRSHGBREAHAARABTER T HEBAKATRARSFWHE AT
MEXRFR ETRADEFH 0B LAQEERBLZIHER c A ALBKE
EOMBRIISHFETERFHINBABITLE MR @B T LT OUEBE » WML
AP AWwAHPERASTREOARAEITENREBRAGP TS E LD
ARBHEF AR/t bsE - Bbuf 4TI FR@8BBC
XBFas o AHFTERAFTREEL  HNHBABITL R I LHECRF
FHELEFK » A€ 43w Angiogenin, BDNF, ENA-78, GRO- A& Fas &4 % 3,
2R eAMHKRYD C-CSF 9 %R E - £+ ENA-T8 R GRO- TiEIL R3¢ $ 14
& f ¥k 4a i neutrophils ' Fas Y R R E T € L 2B A+ » G-CSF 89 &
REFBRRANTREBR D TN K tafRiE M ATER/Himpe)ig s - 83 il g
ROIWABTEATRE  HIABAETLWReEHE SR A K2 T
ERAABERAR  ERTREVENLR ST R RA et
AR BATHRL -
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ERAHEMBRREIMGEH AR BEBERI(BZHAR)GER AT
MERE Y cell surface marker 2 &3, > 40 AC133 2 A L » K838 wia
EtafemB - AXABREKRGO L HE MG R R HpH P2T Z KR > 3RAE
BENIBREH @ PSCAZARLE  #HEAwWYGETHRRERRE  24FRF
EAWE B AT SRS e e 2 B 3k & TR R P2T 2 R IR 0 {2 IR R TR E 3 Y
ARRS e AR Z R EREBpfB o F CXCRA ZAZ3E ho» B ILH R B &
mip R R mPE R ERA N AR - RAaRIREARERAF —RHEGOBE -
S ot BERwYisa RIGKA &G E R AT H Androgenic dependent
PCC2 AT 7] /& 7% B ta fp 28 N A BABAMY R X518 234 3 - 124 Androgenic
independent Z 3T 7|J& tm o F A H| B mpp 2 At AR AL AR Cyclind D
5AR A2 @R BTN SHEAR@BHERAT S FHRAZLERAL
ABEWWGEHNAT RGeS B LA A FFIR T RN BRI H Nk
AP EH BRI LE P OFTERNRAHTIRERBE R B@if RI(K
HEVEERATHAEZ AR PSCA RE min 2 & @M E48H B F CD44 %
A2 ixRELBaER BALAARISGERABEATRZHPCCIATIEmiEH
BEEMGEREINH A AAHEE R m R AT RZ AP B ER B2 15384
BEHRBEZRE BTANYRAZRAXAAEANGREE T @i R BZH /AR
ABANKGBRAEBELSZE URFEEARAFAEBZHREAEZERE -wiphig ok
AMBTERLEPREAL BB R ERE AR AR EZ LR AR mY
Bl ER@IZ M AFRAFBATERE BRI A S HMARHEHRZE
LS R
AN EZARERBEFTER @RS RN RARERDR IS EDT L i
AMAEABSILZ TE2MN - REATREFTEEANA T L E R BEERB A
MAARZRBELAN» FREEBH I TREREEFH TREABE S B AR
BEMERBRAENEN A& BB AR 4N XBMRRBEAHHZA
PR RAARHRBERBEZBFTLEEANBERRHBIZ B AR R BIRIRMGE -
BELERENBitde T
— HPRERAGIEHHIN R B LSBT L aRERSE  ARASHEHABEY
RlE#Htafo I REREEl  ERHRBHABRITINELE -
BAMABELIEREAR Y sERALIRREEABITEAZ MR MNE
wmpe# PR ARER AR R-H R e R(B BN SETwpiK £
PP e eREMAB THBAEHF LB bt RdR(B)THBILE
ABTE KB RIEREE @ik (MCF-7, MDA-MB-231)E A it 4 Kk
Z - HAEMRNBRAR ®BAI i ar FHRBEZ)  £RIVBREE S
s ik MCF-7 & MDA-MB-231 4 %] & CD44'CD24'AC133' & CD44'CD24*°AC133', M L&
AT A MR mBa R A CD44'CD24""AC133™" - B st Azt |+ 1% B AL B4 As by fa 8 47
Az EH@BEAABETReRZIARE  LBASITERKiaiEAAR
1% 5 44X 4 B 2 X & 0 M MCF-T7 & MDA-MB-231 BJ 4 %! % Estrogen-dependent &
Estrogen-independent &9 $UJ& R J& 4m Bk o
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AHSARUBTBRS B ARSLRE P REGEREELE T ARH
W Z BN BHEZBEYRYTILZALR AT ERFIHA
SRFREAREAARRETER(Bw) - MR PR AWENKRIEL » B
ML BHRE RINBEEAPRAUAKSGEBHRIZE > BhoBhRIE -4
FhBERHEFR PO LRRE2(BL) TEREREATRY  HPBEAS
HEFTRH Lt RERE2EFE  PATHARARRIBEAETL R BRI
Bmforkth A kid % MAKKREER Y HBPRATTHRREEYRH i
Wak o HUBASAT AN RRERLEDE R &R BIEILE Mk
E Rk - BELE BB ET @ REEE T e B RAER > E—TFHAR
HERENKANBEY BUBTERTRTIRAHUE N e BREEE4R
REBEF R REBHE -
#IA RT-PCR B PR AFTHREAR - BRENHAR - @ ATAR - =i
BEAEIERAE ~NotchSREBERMAR - Hwp THARDLREZIPE -

(1) tmppBiARAEAR(EN): »rEa P MCF-7 & MDA-MB-231 3L/& tafotk %
MR RESHEP2TRRAEESTHE AR EF Lo P B RFR T F p27 £R3R
FOHEFRA@RAILBEASETEVR @B LABYE - wideaing p21 &
cyclin DX r#@arREHEa TR LAHFEL -

(2) tapp A AR(Et): BIEFRERH ML » Bcl-2 £ 508 A & 474 04X
WM RR BB BN R B A PN LR ITLEERTE BN~ LB
MEITAE MR @R MF-TBCl-2 AR AR ETH EXRPEASNHAT
Bty miEmin P > # Bcl-2, Becl-X1 R Bax A A RR B LBAGFELE o

(3) mEmin# AR(BA): £ ¥ 328 tmfota tb#% - p5b3 4 MCF-7 & MDA-MB -231
FUIE fm B AR B R BB IK 0 MNMEE 48 P oy MCF-T7 & MDA-MB-231 Ao Add + % £.55
R M & P56 po3 89 & 38 - PTEN 42 MDA-MB -231 B e ekt X R BB 1K 122
LXK RRELTREZLARE - oty PIEN R RB AR AR ENRH
HEBBEATRPERELINBETEAFHHE - Q-PCR Superarray it Bl ah
84 BA R P FE4S T PTEN R p53 £ B » L R B RT-PCR 9L R0 A H 4 TF
BPILBE EARITE MR @R E BB et 2P 5 R FREE » PTEN R p53
ABRNREEHPARXIARTLE -

(4) zEAB(E/A): MDA-MB-231 2 & &3 BRCA-1, -2 @ & € % 3 Her-2, EGFR
Boerb-B2 AR Hit=fep(OZ L ¥l - LBas T Reiik
MCF-De 2 RApA e EBMAMAR REaXAAN @B PHRRLETASTHL LR
MEABTR P03 EFR%mie BRCA-1 AR > JUB A MITA K In sl
&4 BRCA-1, -2 & EGFR # B -MCF-7 & EGFR & B - R = »°# & MDA-MB-231 &) BRCA-1,
-2, Her-2, erb-B2 £ X R4 & A XK R A M4E € REEIE po o

WY ERAFNILBREABITE R efoey v e e —F F1K erb-B2 9%
RE ABEAPEE—FBIABRCA-1 YRR S 5 4 ¥ 5 A:5% MDA-MB-231 &4
BHRaPEeE—FTRIZBROA-2HERE BFEAFZHMF-Teyirab b ¢
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#—FR%E BRCA-2 & RE S R " NEFRFPEBTY  BYSAFTHLER
BRI&RABOBERR -

(5) $HmpFAR(E+): BMP-2, -4, Sox-2, Rex-1 & Oct-4 £3it A &% ta
e FHEMAR P > Sox-2 AEFEH LB ALRASMTAMR@IBPHEARE
ZRARAK - X PR RKRITEE > I BABKITEM K ies) Sox-2, Rex-1 kR E
€ BA 88 F % > MDA-MB-231 &9 BMP-4 A R Rl ¢ RBEH v - 2R B P HE R HE W
mipt et FHAAMAR S EABNPTERR -

(6) Notch &S AMMABR(E+—): sbfasaM A R i w4 Notch %8
(Notch-1, -2, -3, -4)» & 4% Notch &4 F(Delta-1, -3, -4, Jagged-1, -2)
& Notch & R JE & B (Hes-1) -« & ¥ Notch-1, -4, Delta-3, -4 Awigtafp ¥
# & %3/ o Notch %8+, Notch-2 Wwiap P4 L3 » 22 Notch-3 #
MDA-MB-231 R # % 3R - Notch 84 F F » LR AT K@ R € RRIEME
Notch &4 F » E ¥ 52 mpp R R € %31 Jagged-1, MCF-T7 R ¢ %38 Jagged-2 -
12 & MDA-MB-231 B] € % 3R Jagged-1 & Jagged-2- Ll &R P TH R Ewifte
Bty Notch M EG S M A RSB EEMIEFT K -

AZBIBARBARIES BT HH ) Jagged-1 KX B & MCF-T7 49 Notch-2
BARYEABRTH #HPEAFTCE ST EREFTRBH B RIEAEHTE MK
mBnffsiEa ey Notch-2, -3ABARETH,;, LT RNF-TAREEPH
Notch-3 AR ARETH  ERXHATHEAFHRACRIEF B =) Jagged-1
RRE -
. BMEZXRT-PCRAMERTHR HPEAFTHEA RS L REEER ¥
6 ) 4a B B HA A A B (p27) ~ R B 4 #1 & B (pd3) - 3kE A B (BRCA-1, -2,
erb-B2) ~ Notch #n.&1% & 48 i & B (Notch-2, -3, Jagged-1)€ & K R 843AiE K
ﬁﬁ °
UANBER @RI BERE @R » R R A% AR LEEEMARAETRERAS
oM EL, FReBABRLETOREIZE -

NREATHRT  RHULBHERFIEFTRS W L EABTEAMR =0
A& MCF-T7 & CD44 %32 €M (B + =) 124 MDA-MB23]1 Bl & ABAR E -2 R A A
W R IT AR PRRGRENEABLE - wETZL&RAT  HFERAGTER
# MCF-7 tmp ¢y CD24' tm B tb )38 o  MEARZ Mo PRI E AR L - B+ w
BRIAT o RS BHECRIEFFA OiEmie CDI33 TR mpiZie R RER
B M RASRNCE—FHREL RSk LBARITE MR EBR
MDA-MB-231 &4 CD133"4m Bt tbfs] - B X YA K O %0 I B mfo T —H i i
BA BB @mBRG g RIS AR B % ekt (cancer stem cell) > bt
Mo &g 454 2 CD44'CD24 ™% CD133" - W AME PRIBRMA P AR FTR S NCF-7 &
CD24'tmpattfs] » L€ FERE ¥ B e - FL% 4K %= 58 & MDA-MB-231 &4 CD133'
tmBptbfp) c B RMABBPERTTRAEF RGBS 1LEThA -

HMAXEPCREI£4, BHIUBRBFTEATHN AR IR ILE B fn o
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BTSN -

- F B ETH R RRERET R ARIMARBRANRIZ BP R
AaHeEpBRARBEARNR@BFHEABZIHE - K418 A Stress & Toxicity
pathway AR £ ey T & PCR 7% > tbitira P E ¥ ##rwmw(B+5) A5
BagsmEmRe(B+X)NARRRESLER - WA TERAZTHRHIE
MEBITA R EXRRBLBRBEANAREIE (1) Thikey PNN KB LR E
i# 1294 4% > PNN(pinin) & — #& #84%> Desmosome &y éa ot £ & & » B R AT
fe & — 48 R 72 ¥ 4] & & (tumor suppressor)( Shi et al) ; (2)7T fu3% 4y BRMSI
AR EB Tk 154 4% » B4 BRMS1(breast cancer metastasis suppressor 1)=&
— T 4 H) L% P2 te i B M 45 45 69 % & (Meehan et al) -

B2 PRAASTEE ERAEERIHEARA.5-T48)aE:

(1)MMP Z &: E¥ 8wty MMP-7, -9, -10, -11, -13 %A FERGHE S
BRERE; EALBEESITEM K@i MP-7, - 0% H T RASTELESR
S&RECMP-108 €A TFHE -

(2) %5 %G : E¥iEshimppey EPIB2, FLTA S PR A G E I WLKRE »
IL8RB & RORB € 1%k R E; L BAB/STA K tppsy TSHR, CXCR4 %44 F
ERGVEERIF[ARRE  ELEAFLIMMHERRERMTH -

RE -

Dmpik@Ea: E¥iEsmipney CDHI(E-cadherin) $#H Y BRASLE SR
BERRE LBEAKITE R aiee) CDH6(K-cadherin) XA P E R FGHE €
#HEARE 12K ITGB3(Integrin  3), MCAM, CD82 e4 k3R EL &k °

G)EEHEARBMES: E¥RHwmipey APCCREBIPHEG)ZHTEATHE
ERZHEARE SRC U EHFREARE  LBABITEmKimfnty TP %4 P
BRGVELEHRIBKEARE -

(6) HPSE(Heparanase) ¥ % REZXH FRZAFZHESL AL T RSB ERS
eI BEAaASITE MR BRI R M E K -

UANBEH @RI REB@eZ AR A A% VAR ET O MRS B
FRERBRBRMOEFR AR TEAGHN AR LR F - oot F ~ AL F ~
NeEREBAEARBTFETOREZIPE -

FMAWmBRETOMEINI A TERATHILBEAETA MR BRI LES
HBE > B+ EAT WMREAY KB PREASTRENILBRABITEMR
B AITFTHILRAETLA R @R TorkaE BB F(0E
Angiogenin, VEGF, VEGF-D) » 4 & #1t4a ifl sk % (&% BDNF, HGF, EGF, GM-CSF,
G-CSF, I1GFBP4, IL-6) - #84tist&(éL4% IL8, MCP-3, ENA-78, GRO- ) > R4
FaRE R F(TINP-1, -2)R@p At Fas- #PERAFTHN LB R0
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St E AR FRBYLER K RE A3 Angiogenin, BDNF, ENA-T78,
GRO- R Fas#hyxRE 2R AR -CSFHEARE -

= ﬁfié'a‘m‘hi%(@) XA ER S PRARSELBHRDEETR AT #3
W RAT IR E R B et X hAE R R #3192 5453t -

BRIt dbEdHhwmip(PLA) SERE &g~ it 22 58 ik
B ZABAEARESHIHRT-PCR XEEPCR) - AR EA s, FHILEZT S ELL
BRER -HBOHH Y G NN ERZPERAEARSRBYURABETTHNAT
CRIBREE R Bl la R E AR VR e Be ik (4o PC3 &R DUI4S) Ztmpa kA ~ A B 2[5
g A B (4o erbB2, Mucl) ~ B 4p %) & B (440 :pb3, Rb, PTEN, BRCA, pl16™*,
pl19™ ) ~ tmpi B £ B (440 :Bcl2, Belw, Bax) - 4m i@ #3 & B (440 : p21, p27,
cyclin D) R 7 B& 4m i - #7 & B ()40 :BMP4, Sox-2, Rex-1 & Oct-4)] s A& 120
X AR REZOREVENFEEHLER 2R - HERBTHTF
(=) mp R Rz BB ELE
2 ta fg (e. g. BU-MSCs, PLA-MSCs) £ & & o1t & wm $4 tm B (HSCs) - ibér ik 4 &
BihRep 235 s k8 AP AER A R 03k 24 (CFU-E) A S 4 fo
Héafp 225 (CFU-G) = # 54k KA - KA % 4 PLA-MSCs (PLA) A
% ¥ B8 4R 4K 5 o 48 AT 5 AR5 fm A ik (PC-3, DU-145) R =18 3T 51 8% /8 7 7% & 404X 38
Az g3 mA(PCCl, PCC2, R PCC3) FEH#MmA P #wmipnz(4D) Rk A(6D)
EEERIBGERATIRELEAALH TR - & R4 T Aoz Appended
Z B ARk
¥ A EFAKRE RIDTADR D HATFIMRBE@REFHmiftH FELR
BER A GEHOM ARG BIMESIEE E RRESE.

XESLHBEZBE1EE 2 mhpin# (protection) K154 (Repair) B 5%, X idtwm
PG ERIRBEEBRBARAR (foB— =)

wanin (4D) ¥ DU145 & PCC2 A Rl efdp#| iR RIS A B a2 /7275 % - ¥ PCC2
UEPC-3tmppdacipH| LB ERER G A FIES 4D H PCC3 2 P R amf &
A B PSCA~BRCA R Bcl-2 £ A B AipHl 2 E@AME -

Ak A(6D) £ RI BAKETH PO a2 55 A BLZNREEAZEGR
J& (Huix@=)-

(DDAERRYELERER

Dén: RAH/XUAEMD); Péaa: ikl EhBRBs%P)

Rém: A BMH L ZEARUAELR)

*REJE A

w4 % & I§ 1K PSCA &9 & 3%, (PCC3(D ~ P) ~ PCC1(P ~R) ) > 3 M4k BRCA-1 &4 %
3’ (PCC3(R) )~ & 1& BRCA-2 &9 & 3 [ PCC-3(P) ~ PCC1(R) ~ PCC2(P) )~ Xk &
@ 3% v erbB2 & B & (PCC1(R)~DU-145(D~P) )» 4, 4 3% o PSCA & 3. PC-3(D)
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) #o BRCA-1 &4 % 38 (DU-145(D) ) #» BRCA-2 &9 & 3 (PCC-2(R) ~ DU-145(D)
Jo(BHA~B=—+=) dFH T4 NhAREBBRABHLRE 20
HB S AR c EASEBKSRZT > Xk AR A PCC3 =fe PTEN
(canccer inhibit gene) AR (B=+=) BT EB/B/UANKRALRAFR
BAETERET  REIHRIBE o B RAERBARAENT @ RUANKAFowm
Mg B EEH @B PLAK S ER@miBE K -

xmpg ATAR:

w 4% 3% € 3% ho Bax 89 & 3R (PCC3(R) ~ PLA(P)] > A & Belw &k 3.& (PCC3(P) »
PLA(D)]) (B=-+m ) 124 K& PCC3(D) k%A 41 42 B /1 48 %] 2 Bax & 3R (
=—+E); N%hA# PLA tapa B b A BIK Bax &BR[PLACP)] » M4&K Bclu (
PCC2(D~P)] (B=45)12&3% DU-145(D ~ P) & PLA(D ~ P)z Bcln %k
R(B=+=+t)-

* tm AR AR KB

w9 4% 35 5T B 4& PCC1 (P) ~ PCC2(R) P27 %38 » 3% 40 PLA(R)Z P21 %3 (B —
+A) X%k AEBIAPCCIR)Z P2l 2R 2| PLARIZEZE(B=+R)"
i 7wihig s Rl BBA oA R % BB - Nk CyclinD 89
%3, [PLA(P) ~DU-145(P) ~PCC2(P) ] AA A € IE A H tm R B R0 AT (B =+ ) -

* AEetm e AR

m 4 3% & % 1& BMP-2[PCC3(P)] > BMP-4[PLA(R) ] » EGF-R[PLA(P) ] = A &
%3 (B=4+-—); <%k A% PCC2(D) - DU145(R)  PC-3(R) = EGFR & 3 F$1&
(B=+=-=4+=)>4%[PCC3(D) ~ DU145(R) ]BMP-2 X B &k 3% v > PC-3
(P) z BMP4 % 3380 (B =+Z ) #hwip:H 4 RI+ T #% tafofo PLA 2 T 33
ARGERALABRASBRINARERZIFER - MARABEARE —BRBEXRR £
1% 4% EGFR &9 & 3. -
(=) BpREEeIMARRYSFHAE TN @I > ATFIIRERE @R Kal
B ta Bk (B4 PC3 A DU145) 2z & & M # 48 B % F (sl %o - ICAM, VCAM,
integrin, MMP) - %= p8 Rl X &4k A % F (45 4o :Hedgehog, Notch, Wnt)R %
BEOAEIZHE - ABPTBERB TR Y eI F A aia R AN
L BUToaMEMAEGT AR RN R -
* k@M ERE LT
W s eV HFRARE @Az CXCR4 & AC133 42 PLA ¥ @Bl eA 8a & ) CD44 %k
B {2 ¥ intergrina2Bl 2 EZR (B =+m); kA€ 833 Hh PCC2
2z EGFR ~ PCC3 = (D44 = %38, &3¥ 5o PLA = intergrina2B1 &3 ' ¥ PC3
EGFRAI RV A AR E(B=1+5) EAAKRFER - AhOhFTREZY
BrimpiRBH Y FIRELS  MARAR B ka2 k@i E48HE
FzkhkiE HRBBONERER

(E)ARFHZEMTE: RRFHRRADNERRBY EHBEN > BAH B
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RBREMERROGERTH > KRBT AN (in vivo) #1824 (in vitro) @)
Re AARRBME AR RFEIN BN AREETREZE ARARHRG ¥ K8
BADEABRARE s — PP B DK KRR X%: (Salmonella/Microsome
Reversion Assay: Ames Test) » R F &h3X8h - THRE R~ » A%k AL R
CHBEVFIRAZEREER - BN T BB A A%ALATREEREAT AL
HBEARFMHAER o (dofdho Summary 11 328 R %)

(@) Bl EZOMRINTRELHEDN GRS > N EE RS tmpp - AT 5
PR BE 8 fm BB 404X 4 BB B 4 B Ak (4] %o PC3 B DU145) 2 isb AT 2 % B F (4] 4o :
GRO, PARC, RANTES, ENA-78, MIP-1 MIP -3, MCP1-4, MSP %) - #mfBh i
% (#)40 : IFN, Leptin, BMP, FGF, G-CSF, GM-CSF, oncostatin M %) - 4
8% (#Fl4: IL-2, IL-3, IL-4, IL-6, IL-8, IL-12 %) e A+ Biz A
F(#l4o: TNF |, Fas, OPG, TRAIL $) Rt KR FEZ kL2 BE -
B9 JE F BR ¥t Bl BOAT AR R BE S 4w AR DU145 ¥ 4D R 6D 2 b tm il ibk £ 2
YEtb BB ko3t B R &AMk 4D plk it S M F G & & o £ X%k ¥ DU-145
“#F pl#z — Leptin 4 sbip#] o



B

HZEGARREETH R BRI RTHAS LS KXREE
RUBIEHI S FEHE BERS B CERBETRAEAHBRLEZ L » 28
NERFRERSEETEYAS B RAEHRWiE 0 T mikE bR REW
B2 55 M o 48 # a9 & Duenas-Gonzalez' s # % M B4 PloS ONE $2 & + 8.7 -
J& B DNA-methylation & histone deacylase #p#|#&|=T B FILILE R A REJE bm
Mt ARz k2 HE 24 minigE ~ b~ AT - #% RLLEEER
Z % ek AR 48 ey Mary Hendrix # 44 2007 4 4 A £ W % B 48476 Exp
Biology Symposium 3R % - EA EFAEBMBIEHNE THEXFZ R e sl ¥
ARATE R Tz Ml BTEERBBICLARCETTHEBZETLGE
mppigitABHYE Twit A ASERABOHEPZERTRBREE RS =
Bk gts R FISEEL Y aS$ R Rz B BRI RS RALETH
&9 o 4o Summary 11-2 BAiF» A EAEBRBTERZARARGERAT,
TRBAB LR ZEETE  EARAANTRLOEARRESRAERLE (o
BRMS! ~ BRCA-1 ~ BRCA-2) 2 & 3R ; ¥t fEtmfodp | A B 2 %k 3R > 40 PNN - F] 853%
potaf A KT A2 R > 1o INF-a ~ P53 - w45 Bl B FE K% A 5 /15 F AT 71 AR
Bk B e i@ F (kwAC133) Rétmpas8$»F (4o CXCR4) Z &K 3R -
e win 5 e i) @B (4o P27) tmie A A E (4o Bax) - Béaafmirs KB
(4o BRCA 2) BR#tmf 2 B (4o BMP2 ~PSCA) = % 3R -

BN AERELIANEABTRARASGHUIBHGENREZEF AR EH
(MSC) B %35k > A B —SEAe K Z 38 Ao 24 4t 42145 £ MSC = P53 v CXCR4 & 3R, A
B8 B RS @it » 3 wsm b2 communication - M AE AR -
U #F R4 E@BRTIRTY  RRLER@EPAERKRZIAR  ERNEA
MR R ABM 2 signal pathway A F&E—FHK -

AHBARERBTATEASEFABRARGERITHE N Bt
BMAEEZIRRE SR ELE e R e AR ZEERE - REF P H
HEEEEBBRARHR LI TRHES RE-—FTHEIBHLERHBFIRHBR
Wz EHEEE -
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1B~ B EA R

Jl&“%f%#iﬁﬁi%af”aﬁi%ﬁtbﬁ’;}#ﬁiﬁ#i‘é%éﬂ@&%’lﬁﬁi@ﬂ@  HH TR AR
T RBE Y TFREBRE - P IR RBE) Tt & KN 0 R EE
MPEAGHE i) 4 kA E@RJE RZHFIBITE PR A & @R -
h\#ﬁfﬁﬁiﬂté@&!ﬂﬁﬂ?%&fiﬁ“F'ﬁﬁi%?]’ﬁiﬁ%}?ﬂﬁiémﬂ@%i%lﬂ,ﬁi-‘@#{’%‘]&
FHdddpH| KA - FlEF & @3 #l SLBEATA ta i R B 0 % 4 5 48 MAR - > RE3E
&éﬁéziﬁﬁ~&ﬂ%ﬁﬁ?ﬁﬁ%?%@ﬂﬁmﬁﬁi@ﬁ@mﬁﬁﬁﬁ
b 48 4K de R B9 R A o #f%é\ﬁﬁiiéé%&?%i‘ﬁ?ﬁ*ﬁﬁ:‘%%‘i#‘ﬁi%ﬁmﬂa&fﬂ
FATA tm B B A R R )% F K RRFRT i —F US4 75 B8 B % %2 85 3%
W OBREAKHGBEABRABT RS AR MR T BA IR kD
B9 HEFTHS @R T AR ERAEEGhHN -

R MBPRALSBRER B PlZ M REARE » T haK S5 fm Be o] 2 &/ A
FIAZARRIHE mATRERAZHPRHD ARESRANILE R S WL LR
W Z HHE o ii‘é’ri'lﬂh’}tﬁ’ri’a‘m#h;‘%&;’:vkﬁuﬁﬁiﬁé?%ﬁfkﬁﬁﬂﬂi%ﬁmﬂa%zﬂ#
BRAEE R tm B 4% 3 BRBBAREF BB E B R B2 BRI LE » 44
X tmfo R E A AE A BB EILLH - 4o Summary 484 & Fr 88 CECE R ¥ 5
& F AT 3 AR fm B (= 4% 4m . ¥k : DU-145~PC-3» = #6 7% 5% B ta i :PCC1, PCC2, PCC3)
FoEFHEB(PLAZ R EA K - ABRAAR Z 8L -

AHEZHAERE ST P B R A 4t B R BB B e B Y RIWEGH LA E R
HehFWm é&%ﬁ%#ﬁézﬁﬁ‘l’i%ﬂ.%ﬁ754\413]/\&%&%&%%&&&%%%%3@@ 3t P
¢%&m%iﬂﬁﬁﬁmﬁ@ﬁ&ﬂ&ﬁmﬁﬁi%az%ﬁoEi—ﬁﬁ&*
HUEIWER M I & - UBhP 2 BELER -

2+ 3
s

AR EIARITH M AF P BHEE B4 GHE1%%: CCOP 95-RD- 204) Fr 4
BRAB) AT IFLOBA TR 0 45 IR -
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e~ B R(FLR)

H“‘é&ﬁﬂﬁﬁﬁﬁhiz%mﬁhmwﬁﬁﬁﬂﬁhﬂﬂ@
%ﬁﬁ@&ﬁmwﬁ\#%Nk&%%sm%l%¢ﬁ%%&i&®)%ﬁﬂiﬁ
B TEE B35 48 4 AU A SR AU 4 B fm B K 0 BE A B B An R4 BRRE(C, D) 0 R P
HormpeRENnREcyBEHEYEE)

1.00E+06
s Breast cancerous cell
1.00E+05 | = M7 r
4+ MDA-MB-231
4 1.00E+04 +
=)
& 1.00E+03 f
% 1.00E+02
1.00E+01 |
1.00E+00 -(./ ' ' l , = .
Days 0 5 10 15 20 25 30 35 40

B =~ SLA 48 85T 4 404X 4w B0 B SL B A b= BB Bk (MCF-7, MDA-MB-231)2 $m jig &
Eotb ¥ ;SR BB G 4a R AT A 2 A 4K Rb B e BE R 5L R BE B 4e AR Bk (MCF-7,
MDA-MB-231)2 4 &k ¢4 63t M A A Ame A kR F
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A B S 8
CD44
= AC133 2 S
w8d ——— 28 -5 | cTan
£ 20 £ = _ 1
3g ﬁ 3¢ 3%\ |'l
-
8 ';\\ a R" '\ ‘[J
1 -
- o o v
TR LEET R T G
FL1-H
= = =
B = =2 = CDa4
& 8 8 ' |
n2 w2 wed/ 419
5 = =
3e ie =¥ |
3 1
= S 2 '1,r *r
o P QE .
0% 10! 10?1 10?
FL1-H
c & g 2
2 = &
28 w2 nE
=4
=
ae 3= 3
8 = 8
[—] =] [—]
0% 10! 102 0% 109 0% 10! 10 10 10
FL2-H FL1-H

=~ B fm B AR 54 SLE A R AT A A R dm Bl 2 4w B R T 2 T AR

FUAR 48 BR 4T & A0 X be BR(A) B L% BE 78 4= B4k MCF-7(B), MDA-MB-231(C)% %] A
B AR T b B4 (0AC133 mAb, aCD24 mAb, aCD44 mAb) R J& 4 © LA &, 4a j
BAMBERBYr FHMU - SAREIBRALIABAEITA VKRR
MDA-MB-231 2 CD44'CD24 4548451 » 12 & ACI133 2 %2 B A ABAL R -

Pfotéction effect group Repair effect groﬁp
Seeding cells —y— Day O —y— Seeding cells
Add drug —§— Day 1 —— Irradiation
Irradiation —f— Day4 —— Add drug
Collect cells & RNA Day 7 —*— Collect cells & RNA

B vo ~ KBRMAKE: 47 4 (Protection effect group; [ 4 )# 4m 48 & 85 M — %
& 0 SN P &R H(250 pg/ml)sida B F3E A = R4 0 B L 900 rad &4 33k 44

2]



GBS WY ARG WREEARITEERXBEGTH ° KRR B LRHR
total RNA 34 it 47 RT-PCR % #% ° 1548 48 (Repair group; [ 4 )8 & 5t oA 3035 51 43 B2 43
%o BIANBHRIE - ANAFTRFBIHARERPEMBATEAFTHEER
JarR R > B bR $) P H AR AR @R EGHE P B R %, 250 mg/ml)ik 47 dm B R R -

Incrzase fold

b

(=] o (5] w

Protection efiect

O —BY-Tan
B +BY-Tan

1

MSC BCTAC MCF-7

MDA-
MB231

Increase fold
[ ]

Repan eftect

O —BY-Tan
B +BY-Tan

BCTAC MC

F-7  MDA-
ME231

A -MPREAFTRENEREH it ROTVE: ¥ H@i(MSC) ~ 5L a4
%7 % 414X, 4m i (Breast Cancer Tissue derived Adherent Cells; BCTAC) & FL& 4= B8 #&
MCF-7 $t MDA-MB231 » % A% 48 (Protection, 4 [B)A& 1548 8 (Repair, % [E)™H
49 4R BB AT B w0 ¥ A T R AZ Stk B P B RS (BY-Tan) & 900 rad BB 41 R 3% o

R tmbe & KRG B -

WHERBETHTSEASHEYT RS i AKX RRIZS

TR BAFSARE AmHBEEeB(LEMREeRA KR ZRELERAD
MM AR ATRT EERK AR P REASTHRET @R KR XK R
OB EBE - KAMARKFEAT HPEAFRNAREHRMHRBAG TR
tafp ey 4 RAKHIER -

MSC

BY="Tam, = .>h -

Radiation

Radiation <+ -4
BY- Tan

t 4
i
e
&

ICxelin D (124 bp)

1721 (172 bp)

274267 bp)

GAPDH (318 bp)

MDA-MB231

I3Y-Tan
Radution

Radiation < +
BY-Tan

Cyelin D (124 bp)

P21 {172 hp)

F27 (2167 hp)

GAPDI (318 bp)

22

BATAC

BY-Tan

Radistion + =

Radiation ~ BY-Tan -+ -

MCF-7

Cyelin D (124 bp)
P21 (172 hp)

127 (267 b

GAPDH (318 bp)

BY-"Tmn

Radiation + 4

Radiation b + BY-Tan -+ -

Cyelin 1) (124 hp)

P21 (172 bp)

P27 (267 bp)

HEAFDH (315 bp)




AU RTPCR 4P RRAGH b BB AR OBE: MEH b
(MSC)~ 5L 42 % 47 4 474X 4= j&(Breast Cancer Tissue derived Adherent Cells; BCTAC)
A 5L éa otk MCF-7 $2 MDA-MB231 » 4 BB 37 ] w P AR IRAR 2 R A P S R
A1 & 900 rad B8 44 & 32 #% > YO AR 4@ AL RNA it 47 RT-PCR 447 tb 8% p27, p21 A& cyclinD
¥R B2 ARE » GAPDH 4 4 internal control - AB A EHTRELE R P e9K &M
BR RERETp21 RcoyclinD R LEMREFERERE  BA p27 LM bn

oM EX MY RAFTHVERITRLEBE -

E: E!I; |
' L) [ -
v 3 i

Bel-2 (261 bp)
Bel- X1 {292 bp)
Pax (172 bpi

GAPDH (318 bp)

MB-231

BY- Tan
Radiation

< < b4
4 |l Slsyi
£ > HEiR |

Radiation -
BY- Tan

Bcl-2 (261 bp)
Rel-X1. (292 bp)
Fiax (172 bp)

[SAPLDEL (318 bp)

MSC BATAC
BY- Tan Radiation BY- Tan Radiation
Radiation BY: Tan Radiation BY-Tan +

Bel-2 (261 bp)
Bel XL (292 bp)
Bax (172 bp)

GAPDH (318 bp)

MCF-7

BY-Tan
Radiation

Radiation + 4
BY- Tan

3el-2 (261 bp)
el XL (292 hp)
dax (172 bp)

FAPII (318 bp)

Bt ART-PCR ¥ P AR GFH A ARAOYE

Fol 3 ¥ 4m B (MSC) ~ SLJ& 48 4% 47 4 474X 4= Bz (Breast Cancer Tissue derived Adherent
Cells; BCTAC) & $UAk 4= i # MCF-7 $2 MDA-MB231 » & B 37 i [ v@ & i 5= s 42 2
B LA P 3 5% & 900 rad B2 44 4% 32 4% - Y BR 4= Al RNA i 47 RT-PCR 4-#7 Lk #% Bcl-2,
Bel-XL & Bax ¥ % B 2 £ 3, % > GAPDH 4 4 internal control - A B 2 & 48 % % &
RPHREAMLER - L2 R8T Bel-2, Bel-XL R Bax R4 ¢ B RS0 ¥ & miz
RERE -
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N

BY-Tan

Radiation

®
B
i '

ASC
Radiation
BY-Tan

MDA-

MB-231

RE (297hyp)
PRI {(127hp)

PTEN (436bp)

BY -Tan

r

Radiation

\:
{ T
L] >
]
} E’"
1 &
1 . -

Radiation

13y -Tan

HAEE

RIS (297bp)

1’53 (127bp)

IFTEN (436hp)

GAPINI (318bp)

GAPDI (318bp)

I'AC

BY-Tan

BC

Radiation -

Radiation

BY-Tan

a |
{ 3
1 -

R (297hp)
P83 (1270p)

PTEN (43609

GAPDI (18

MCEF-7

BY-Tan

Radiation

& 5 1
i ] {
P
3 :

i - < +

Radiation =

BY-Tam

KB {297hp)
PR3 (127bp)
PTEN (436hp)

GAPII (J318hp)

B~ RT-PCR 24 ¢ B AFHEREH AR GBE: B EH@pMSC) - il

5 48 8% 47 4 474X 4= B (Breast Cancer Tissue derived Adherent Cells; BCTAC) & L& ¢m
B4k MCF-7 #1 MDA-MB231 » kB AT B @ ¥ iR o R AT ER/RHA 900
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- ABRLERB A

Symbol  |Gene Name UniGene RefSeq Description

APC DP2/DF3 Hs.158032 |NM_000038 |Adenomatosis polyposis coli

ERMS1  [DKFZp564A063  [Hs 100426 INM_015399  [Breast cancer metastasis suppressor 1

CCL7 FIC/MARC Hs. 251526 |NM_006273 |Chemokune (C-C motif) ligand 7

ICD82 4F9/C33 Hs.527778  [NM_002231 [CD82 melecule

CDH1 Arc-1/CD324 Hs461086  [NM_004360 |Cadherin1, type 1, E-cadhenn (epithelial)

CDHé6 KCAD Hs.171054  [NM_004932 |Cadherin 6, type 2, K -cadherm (fetal kidney)

{CDEN2A |ARF/CDKA4I Hs.512599  |NM_000077 Cyclin-dependent kinase mhubitor 24 (melanoma, p16, mhibits CDK4)
'CST7 _ |CMAP Hs. 143212 [NM_003650 |Cystatin F (leukocystatiy)

CXCR4  |CD184/D2S201E  [Hs 593413 NM_003467 _|Chemokine (C-X-C motif) receptor 4

‘EPHR2 CAPB/DRT Hs.523329  |NM 004442 |EPH receptor B2

ETV4 E1A-F/E1AF Hs 434059  [NM_001986 |Ets variant gene 4 (E1A enhancer binding protein, E1AF)

FLT4 FLT41/PCL Hs.646917  [NM_002020 [Fms-related tyrosine kinase 4

HPRT1 HGPRT/HPRT Hs412707 [NM _0001%4 [Hypoxanthine phosphonbosyltransferase 1 (Lesch-Nyhan syndrome)
HPSE HPA/HPR] Hs. 44227 NM_006665 |Heparanase

IGF1 1GFI Hs.160562  |[NM_000618 |Insulin-like growth factor 1 (somatomedin C)

JIL18 IGIF/IL-18 Hs.83077  [NM_001562 |Interleukin 18 (nterferon-gamma-inducing factor)

TL8RB CD182/CDw128b  [Hs 846 NM_001557 |Interleukin 8 receptor, beta

ITGB3 _ |CD61/GP3A Hs 218040 INM 000212 [lntegin, beta 3 (platelet giycoprotein Ia, antigen CD61)

MCAM  |[CD146/MUCIE Hs.599039  |NM_006500 [Melanoma cell adhesion molecule

MMP10  |SL-2/STMY?2 Hs.2258 NM_002425 | Matrix metallopeptidase 10 (stromelysin 2)

MMP11  [SL-3/ST3 Hs. 143751 [NM_005940 |Matrix metallopeptidase 11 (stromelysin 3)

MMP13  |CLG3 Hs.2936 NM_002427 | Matrix metallopeptidase 13 (collagenase 3)

MNP7 MMP-7AJPSL1 Hs. 2256 NM_002423  [Matrix metallopeptidase 7 (matrilysin, uterine)

MMPS CLG4B/GELB Hs.297413  |NM_004954 [Matrix metallopeptidase 9 (gelatinase B, 92kDa gelatinase, 92kDa type IV collagenase)

NF2 | ACN/BANF Hs 187898 |[NM_000268 [Neurofibrommn 2 (bilateral acoustic neuroma)

‘NR4A3 CHN/CSMF Hs.279522 |[NM_006981 [Nuclear receptor subfamily 4, group A, member 3

PNN DRS/SDK.3 Hs 409965 |NM_002687 [Pinin, desmosome associated protein

RORB NRIF2/ROR-BETA [Hs.494178 NM_006914 [RAR-related orphan receptor B

SRC ASV/SRC1 [Hs. 195659 |[NM_005417 [V-sre sarcoma (Schmidt-Ruppin A-2) viral oncogene homolog (avian)

TCF20 AR1/SPEP Hs 475018 |NM_005650 |[Transcription factor 20 (AR1)

‘TIMP3 HSMRE222/K222 [Hs 652397 NM_000362 |TIMP metallopeptidase inhibitor 3 (Sorsby fundus dystrophy, psevdoinflammatory)
ITP53 LFS1/TRP53 Hs 408312 [NM_000546 |Tumor protein P53 (Li-Fraumeni syndrome)

TRPM1  |[LTRPCI/MLSN1 [Hs 155942 NM_002420 |Transient receptor potential cation channel, subfamiy M, member 1
TSHR LGR3MWTSHR-I Hs. 160411  |[NM_000369 Thyroid stimulating hormone receptor
VEGFA  [VEGF/VEGF-A Hs 73793 NM_003376 |Vascular endothehal growth factor A

Two Signaling network involved in BY-Tang treated up-regulated gene are related
to the stem cell differentiation
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Table : Influences of 4D ys 6D on Prostate Cancer Cells Gene
Expressions.

Genes iD:6D | PLA | DU-145 | PC-3 PCC1 | PCC2 PCC3
Cancer (Ca.) | 4D
EibB-2 6D D~ P* R*
PSCA 4D PR D.P
6D P*
BRCA]1 4D g
6D D"
BRCA2 4D R™ P PR
6D D".p* R*
Ca. Inhibit. | 4D
PTEN 6D 2
Cell Apopt. | 4D p* D"
Bax 6D P R’
BelXL 4D D P
6D D*,P* | D*P* D.F R
Cell Cvcle | 4D R
P21 6D R
P27 4D P R
6D
CyclinD 4D
6D P P i3
Progenitor | 4D o
BMP-2 6D R™ R D"
BMP-4 4D R’
6D P*
EGFR 4D P
6D R R D"
Note: 4D: ;: 6D: : D: Non RI Drug Influences; P: Protection from RI

stress, R: Repairing/Healing from RI stress; + :Up regulation; —: Down

regulation. (RI stress :Radioactive Gamma ray Irradiation)
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( B 2. ) Comparison of 4D and 6D effect on the cytokine secretion profile of
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Summary (I)
Influences of 4D and 6D on Prostate Cancer Cells and the Normal MSCs

4did Cell NofGrowth) | PLA | DU-145 | PC-3 | PCC1gsy | PCC2¢s) | PCC3

Control DRt 10 50 32 08 12 0.2

b*_4dibd 2 5%=% | 1 35% /1 10% | 130% 1 25% | 125% 1 12% | 215% 2 10% | 25% ] 118%

Rlp*__4d/bd MO%I% | V10% 4% | E0%INE% | VI0WNE0% | MM 10% | & 10%/1 10%

Ri*_4dbd siowlaen | vmelorn | 250w vian | 0%M10% | weowfeasn | L 251 50%
SurfaceMarker Change VEGFRS et

D*_4dfed

Rl;* 4digd JCXCR4 JCXCRY

P — oty Xacrmy {1EGFR | AC133/1CDM4

R|*_4di6d

IVEGFR

Gene Express. Change | 78ckXL

B | 11BN 11PSCA
D*_Adbd Mntergein 1BRCA1 IuBebnt | Jemcn, oren
261 terB2 JEGFR | TEGFR.1BMP2
Rip'_Adbd 'I‘Im;ég:z " 4PSCA YBRCA2 ¥ BMP2
\4 .
1331 I:g:mo Ireupy ot 2 BMP2 JBRCA2
VOrIND 1 Agpcay, Nowind | ypeca f
VEGFR AerB2 VBekXL
I
Ri*_4dibd 16 Ierar | [rewe2 Joeorr | VBROM vEREH JERGR
reron | VEORR
vk ALZ Ames Test & £
Effect of D6 on Ames Test
(A) Without S9 metabolic activation
TA98 TA100
Negative 24+4 1563
Positive 242+108** 1768+72%**
0.312 mg/p 28+2 1406
0.625 mg/p 28+4 149+2
1.25 mg/p 22+1] 15243
2.5 mglp 22+2 173£6
5.0 mg/p 25+] 157£16
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(B) With S9 metabolic activation

TA98 TA100
Negative 48+7 15045
Positive TT9£53%** 835+102**
0.312 mg/p 3743 15445
0.625 mg/p 37+4 17244
1.25 mg/p 39+7 179+9
2.5 mglp 4042 162+6
5.0 mg/p 33+2 138+6

. The values were presented as Mean + S.E.(N23).
. 30 pl solvent(with10% DMSO)/plate was used as negative control.
. Positive control in —S9 plate: TA 98, 4-Nitro-o-phenylenediamine 2.5 pg / plate; TA 100, Sodium

azide Sug / plate; Positive control in +S9 plate: TA100 :J“A 98,2-a12i110a11threg£ 5 ng/plate.
Significant difference between control treated group at ": p<0.05, "' p < 0.01, ""p < 0.001 vs control
by Student #-test.
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