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[1] Hsuan-Yu Chen, Sung-Liang Yu, Chun-Houh Chen, Gee-Chen Chang, Chih-Yi Chen, Ang Yuan, Chiou-Ling Cheng,
Chien-Hsun Wang, Harn-Jing Terng, Shu-Fang Kao, Wing-Kai Chan, Han-Ni Li, Chun-Chi Liu, Sher Singh, Wei J.
Chen, Jeremy JW. Chen, Pan-Chyr Yang (2007) A 5-Gene Signature and Clinical Outcome of Non-small Cell Lung
Cancer. N Engl J Med 356: 11-20

[2] Sung-Liang Yu, Hsuan-Yu Chen, Gee-Chen Chang, Chih-Yi Chen, Huei-Wen Chen, Sher Singh, Chiou-Ling Cheng,
Chong-Jen Yu, Yung-Chie Lee, Han-Shiang Chen, Te-Jen Su, Ching-Cheng Chiang, Han-Ni Li, Qi-Sheng Hong,
Hsin-Yuan Su, Chun-Chieh Chen, Wan-Jiun Chen, Chun-Chi Liu, Wing-Kai Chan, Wei J. Chen, Ker-Chau Li, Jeremy
JW. Chen, and Pan-Chyr Yang. (2008) MicroRNA Signature Predicts Survival and Relapse in Lung Cancer. Cancer
Cell 13; 48-57

[3] Tzu-Pei Chang*, Sung-Liang Yu *, Sheng-Yi Lin, Yi-Jing Hsia, Gee-Chen Chang, Pan-Chyr Yang, Jeremy JW. Chen
(2010) Tumor suppressor HLJ1 binds and functionally alters nucleophosmin via activating enhancer binding
protein 2alpha complex formation. Cancer Research 15: 1656-1667. (equal contribution)

[4] Lin PY, Yu SL¥, Yang PC* (2010) MicroRNA in lung cancer. Br J Cancer. 103:1144-8. Review. (Yu SL and Yang PC
equal contribution).

[5] Shinsheng Yuan, Sung-Liang Yu, Hsuan-Yu Chen, Yi-Chiung Hsu, Kang-Yi Su, Huei-Wen Chen, Chih-Yi Chen,
Chong-Jen Yu, Jin-Yuan Shih, Yung-Chie Lee, Yih-Leong Chang, Chiou-Ling Cheng, Chung-Ping Hsu, Jiun-Yi Hsia,
Chien-Yu Lin, Guani Wu, Chia-Hsin Liu, Chin-Di Wang, Kang-Chung Yang, Yi-Wei Chen, Yi-Ling Lai, Chu-Chun Hsu,
Tai-Jing Lin, Tsung-Ying Yang, Kun-Cheieh Chen, Kuo-Hsuan Hsu, Jeremy JW. Chen, Gee-Chen Chang , Ker-Chau
Li, and Pan-Chyr Yang. (2011) Clustered Genomic Alterations in Chromosome 7p Dictate Outcomes and Targeted
Treatment Responses of Lung Adenocarcinoma with EGFR-activating Mutations. Journal of Clinical Oncology.
29:3435-42.

[6] Kang-Yi Su, Hsuan-Yu Chen, Ker-Chau Li, Min-Liang Kuo, James Chih-Hsin Yang, Wing-Kai Chan, Bing-Ching Ho,
Gee-Chen Chang¥, Jin-Yuan Shih*, Sung-Liang Yu*, and Pan-Chyr Yang. (2012) Pretreatment Epidermal Growth
Factor Receptor (EGFR) T790M Mutation Predicts Shorter EGFR Tyrosine Kinase Inhibitor Response Duration
in Patients With Non-Small-Cell Lung Cancer. Journal of Clinical Oncology. 2012 Jan 3. [Epub ahead of print]
(*Corresponding Author, GC Chang, JY Shih and Yu SL equal contribution)
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Novel Agents for Cancers (2000-)

Cytotoxic agents Molecular-targeted

Oxaliplatin Trastuzumab (anti-Her2/neu)
Pemetrexed Cetuximab (anti-HER1)

Abraxane Imatinib (inhibitor of bcr-abl and c-kit)
Ixabepilone Gefitinib (inhibitor of EGFR TK)
Bendamustine Erlotinib (inhibitor of EGFR TK)
Pralatrexate Nexavar (inhitior of VEGFR and B-raf)
Cabazitaxel Bevacizumab (anti-VEGF)

Bortezomib (proteasome inhibitor)
Gemtuzumab (anti-CD33)
Sunitinib (inhibitor of VEGFRs)
Alemtuzumzb (anti-CD52)
Temsirolimus (MTOR inhibitor)
Everolimus (mTOR inhibitor)
Panitumumab (anti-HER1)
Lapatinib (anti-HER1/HER2)
Vorinostat (HDAC inhibitor)
PLX4032 (B-RAF inhibitor)
Ipilimumab (anti-CTLA4)
Romidepsin (HDAC inhibitor)
Crizotinib (ALK inhibitor)
Ofatumumab (anti-CD20)
Pazopanib (inhibitor of VEGFR, FGFR, and PDGFR)
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HERE WERBEEY RIS R T EEIIREREERER IR )

SBYIA [ —
Z 5l . —
[1] Goodman LS et al. JAMA 1946;132:126-32. E

[2] Breibach CJ et al. Nature 2011;477:100-4. —
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{EM ~ Ml E DU E R AR E ESEIE - I T EERREH ) TLIREYRE 5 E S IE
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—H ¢ = R E IR (R - EE B EIRME RS L R E - B EEE
RIEEMBE & B RS S DB LR MCRR R - S8 HA B I B R [ V1| P RE T 2K 2
b FIRFE LA Rt U A E R G > RS R E BB R TR RILIREFRAT -

DAL g5 0 b ThRE R R AR B A I A1 _E B BhRE R vy - I HRS P B | AR
AL H BT - Brf > ZEH LA DIRAEFEESE NG H L8 (glycine » G) HIILE:
b SREHENRERMENVEER (lysine » K) K378 F - FHEMSCHA ZER LN ER
T AR TR B SR EAE © HERLIR LR ELE LM (lysine acetyl transferase, KAT) - DUKHH
MRS Z Ml (lysine deacetylase, KDAC) - ZEfLHYZ E i RAEHEH ~ BT - #l
MakzE s A7 DU IR S < EERL R E E - HORRBI R GR A B S - el 1
AIFE P IR A bromodomain i AR HR M LB (L RIAH B - ST 52 B 0B AU RS A B 5
KRR - #E R —FFDNARER: - B IEEIERHELE - EEDNAKLEY B/ Mg

(nucleosome) - #H#E HHY LU & PAEE RS B EAYIERERT - (2B A B FERTAYDNA
MEREICRA > AT (e B SR A1 ALK B+ @i (L s A2 A 1T - SRR b tgr R
DZEEHAPIZHEL (ubiquitylation) HYFERE(REZE & A E BRI AR - SEMEETT

X - B/ MEE
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HZ'E%EH - HDACIFIHDAC2ZM{E AV LE R BRI Z G - AR
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(LN AR AR B 2 A INATPE I 5 RO EMIMREE At - AMPK & # Lk EAE
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f e T s b STHBEPRKAAL

. T o ZELES
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B4 : AMPKIIZ BE(LE ELE M A03RER ©
FERMEZAGIRE (E4) -

A S F R ATP R envlope
Z AR A S Y e A ‘:F‘ ] Energy Nucleus Cytoplasm

VA AMPKIE fEigR] | POy T
ELLAHERFRE RSP -

o D ™ ]
nn inactive =

|

DeAc

Ac

| T active

JFHEE S RHRRE | AWK AVPK
FE) Z Bt/ = SRR AL 2 — 1 ® Acetylation ® Phosphorylation
HTAEH TS I - BRI
S B DRAH R B A R 85 T 5 R D e M B X i DA R 2 1 B RS Y e i B Tl 7 A\ S i e iR B =
ZHERH R LR - RIS R A T AR Z BRI R € DIRE - [RIRF s HiEr 24
ISR E 2 EEH o HAPHDACTEAMPK B B Bl K 2R R - F1 A 2 Z BRI G
FEACEHIE (R L HA A LR R Y FTRENE ©
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[1] Lin, Y. Y, Kiinl, S., Suhail, Y, Liu, S. Y, Chou, Y. H,, Kuang, Z,, Lu, J. Y., Khor, C. N, Lin, C. L., Bader, J.S,, Irizarry, R,
Boeke, J. D. (2012). Functional dissection of lysine deacetylases reveals that HDACT and p300 regulate
AMPK. Nature. 482, 251-255.

[2] Ly, .Y, Lin, Y.Y, Sheu, J. C, Wu, J.T, Lee, F. J, Chen, Y, Lin, M. ., Chiang, F. T, Tai, T. Y,, Berger, S. L., Zhao, Y,
Tsai, K. S, Zhu, H., Chuang, L. M., Boeke, J. D. (2011). Acetylation of yeast AMPK controls intrinsic aging

(e1)y o Cetabalim]

independently of caloric restriction. Cell. 146, 969-979.
[3]Lin, Y.Y, Ly, J.Y, Zhang, J., Walter, W,, Wan, J,, Tao, S. C,, Qian, J., Zhao, Y., Boeke, J. D., Berger, S. L, and Zhu,

H. (2009). Protein acetylation microarray reveals NuA4 controls key chronologic aging target regulating

gluconeogenesis. Cell. 136, 1073-1084.

[4 ILin, V.Y, Qi, Y, Ly, 1Y, Pan, X, Yuan, D. S,, Zhao, Y, Bader, J. S, and Boeke, J. D. (2008). A comprehensive
synthetic genetic interaction network governing yeast histone acetylation and deacetylation. Genes
Dev 22, 2062-2074.
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AR S > BIAEFIBEYERAGEHEREE Hghn - EhREY) B E L Er
77 BynSa sy in > RSP FEREH1930FERITRLEREHAT125% > KT+
ER AR R B BR AT SERRIAT &4 -
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FZiE ~ AR WOHAR AR TEE o MRYITE LR - RIS 2 Ry PR R B KA (mast cell
tumor ) MDA MR RS - X EWMEE ~ EE5MRI AR (vaccine-associated sarcoma )
F iR b Rl (squamous cell carcinoma) - FLIRREME R & RAVIERT - 472810212
B 0 AT50% KAV IER B o R 5E00% o X3 AT1994 222003 - 2L i LB E 108
LB IR - B AR AL - T EE g - WRESE - T R R AR Rz e
& 3TPSEER LN EE R R A BRI RS S B IR ERER 55 71 T A e
FIVRELEE

E R E LA R R 38 £ P REEL N NI RS B B - (Bt A G TE B AL fE ~ B '
WA R - EFHRILF R FHEEAEYEG T » o-Enolase (ENO1) 2— & & EHIHEfEEE
o R NERER R AERET (BEIE) - hE—ERERIAE - Krippel-like factors

(KLFs) ZAEYMEE LM —BFEEFER T - fEmER Mg £ ~ S(LFIEETn
By B B RIS - FIIF RIS R LB % > IFFEENOLRIKLFs{E R L5 ffsg iy =
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FEAE AR 5 -

SR SR BT LS RS SRR
BT EEAGE R HEHER
YN o JEE 55 BIE R AF (paraneoplastic
syndromes ) HYZE LN HEEKZR S
— o FRRRFEREERE ~ mIMm5E
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MERIG Z4E ~ 2 IMERERZE ~ MM E ~ 2l MUiE - & & B IE - BYREER: - 32
B W) R ZBIENRTE o 35 SO IR BR o] 2 = i PR ER B A R I B B 150 - JRRIAER
Pt N TR TR 2 (A Bl B R LUAR E AR

H = EE B R E R R IR - R LA EEEERE  X-LREE W > =
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ERERFRIRMES SR ESEE

BERIFEMER - A B

(A) ERRES8EE (hierarchical
clustering) tLEXAEIERERY
BRARREE - BEOETRTRE
HBERE - Ao ITSEREMNR
R AFABNRZRENSER
MFRIRE > WAHMEEB LA
BREEEHERBERRENE
R EmREAEYERER
THRARSEMER -

(B) EFPCA mappingttEX R EIRE
ENERABRREE - B85
EEARERSHNERER
IR o AREERRIB AR BRI
22fEHE (canine transmissible
venereal tumor; CTVT) &
BREMEFEOARSEREHER
fEE (mice-derived canine
transmissible venereal tumor;
MCTVT) o

B 7 AR EBYIRIE L TERT « REEIGHTE - EREYERERERM B HER R
3L T EYIEER R TE L o WAENERE Y B eI T B ET R L o HETHHRRE
Lok IR B BT B BB AE R B 28 - (ERER N T - (RN ISR K&
FEREHUEE N FRIT AR 2 - SRIRE R h g S BRI ERE R By o 715 - &
TR E R - BB ERR RN > BOEEREF RS R > HERZFEER R
B

FEFEAE HURR AT T > ETE S B AR Rk - AR E RARER LR ERAT

(epidermal growth factor-2) - ¥ffRERGEITERIARE - B REIEALIRIER & FH KR
MEEEMEE RN ERERKT - HBEERETHREREWFEEER > KRENRERNG
HEER I — SN B TR ED R T L S [ R o 13 S 3 R 2R DA - R AL A e R e 1
VREE > HETEBIRGMIERRIIIRL o HAN > ROERERBER T LT 2k - ERR A E
BEE o shE—E R - TP LR SRR - 2 D PRI B R A ZE i i

(dendritic cells) - B KR B REHINET TR AL S RIET AR - RS RAVE el AE 2=
T 22 52 I P A SR U TR DU~ AREER R MRS RE IR v - el R E R 23
ra R R TIREEER - MG (L H R SRR SR -

ERAAIF IR THPG IR 4 - ARBR AT ¢ (1) EHREERE - (2) &
BEFME EEGAE IWRRNESRES 0 (3) BEERBESESZBO 0 (4) BOAER
TIUAE 2 B S LR RASANR ~ B E R RS~ MR RS R E R R (5) f
A FIERER - (6) EEAHEKRATS MRS+ (7) HERZFRSEIER]
eSS EEERL - HEFMIG 0 (8) MRGEFETET > A HEeRRBELETEE
fRAYATRENE:

LR BB BRI - BREGAESREE © (1) EEESHMEL - EBEX
REVEE - EREABITEE I > NERENRERERZ G ER i EZEA RSV ER 22
6> MR FEREERE E R 7t NEAEHE SEt s R BEEEE CRAZUERE
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HORTZEELRT 3EpE 3 - (2) [ERREIIUR B A mP R EEAEE - MER B
A NIEIE R S A K516 - S [ B 5 2 BB - (3) B pumE— RSt
RSN ENEA > ESEROL 2 A EREREEV el > T EAEE SRR
(4) MRV IR EECHE - (ERIERENTE R -

FHFA R B A SE B O BE R A L/ N Rt (DL > ERRT A BRSPS BRAE AR A A 7 2
EMfEkE AT RIERS LB AR AERER (Spontancous tumors ) il A XH Y[R 52
EEEBEMINZIE - FTLL > BEEEIVIRREAERR A AR (REMIr B R i E - Al fE Ry
NERER BT RM - M P NERERFEER - ) (REERE RES
REREAREEE MBI LR R R TR

250

[1]Liu CH, Chang CH, Chin SC, Chang PH, Zhuo YX and Lee CC. 2004. Fibrosarcoma with Lung and
Lymph Node Metastases in an Asian Elephant (Elephas maximus). J Vet Diagn Invest. 16: 421-423.

[2] Liao AT, Chu PY, Yeh LS, Lin CT, Liu CH. 2009. A 12-Year Retrospective Study of Canine Testicular
Tumors. J Vet Med Sci. 71:919-923.

[3] Yu WY, Chuang TF, Guichard C, El-Garch H, Tierny D, Laio Albert TC, Lin CS, Chiou KH, Tsai CL, Liu CH, Li
WG, Fischer L, Chu RM. 2011. Chicken HSP70 DNA Vaccine Inhibits Tumor Growth in a Canine Cancer
Model. Vaccine. 29: 3489-500.

[4] Chu PY, Hsu NC, Liao AT, Yeh KT, Hou MF and Liu CH. 2011. Elevated Kruppel-like factor 4 transcription
factor in canine mammary carcinoma. BMC Vet Res.7: 58.

[5]Chu PY, Hsu NC, Liao AT, Shih NY, Hou MF and Liu CH. 2011. Overexpression of alpha-enolase
correlates with poor survival in canine mammary carcinoma. BMC Vet Res. 7: 62.

[6] Chu PY, Zhuo YX, Wang Fl, Jeng CR, Pang VF, Chang PH, Chin SC, and Liu CH. 2012. Spontaneous

neoplasms in zoo mammals, birds and reptiles in Taiwan-a 10-year survey. Anim Biol. 62: 95-110.
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