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Therapeutic Targets of the Hallmarks of Cancer
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Table 1 | Frequency of RAS mutations in human cancers*

Cancer % KRAS % NRAS % HRAS % AlLRAS
Pancreatic ductal adenocarcinoma 97.7 0.0 0.0 97.7
Colorectal adenocarcinoma 44.7 1.5 0.0 52.2
Multiple myeloma 22.8 19.9 0.0 472.6
Lung adenocarcinoma 30.9 0.9 0.3 32.2
Skin cutaneous melanoma 0.5 276 1.0 29.1
Uterine corpus endometrioid carcinoma 214 3.6 0.4 24.6
lterine carcinosarcoma 12.3 1.8 0.0 14.3
Thyroid carcinoma 1.0 8.5 3.5 12.5
Acute myeloid leukaemia 3.1 6.7 1.6 11.4
Bladder urothelial carcinoma 3.1 1.4 5.9 10.6
Gastric adenocarcinoma 11.4 0.9 0.0 10.0

RASEREIENSADYIHARBEICEDL. HAMBLEZRFOMEEDHKHA MDS
CEICEOT, HAELTOMRLL D, RHBADHEST, HADEIFICERAS
HIHLETHY). RNAICRASOHMIFEIZITOIET, HAMRBOIZHEZHRITESE

WEEMRGEROGHD.
//’ 828 | NOVEMBER 2014 | VD].L’HE/IS/
ety NATURE REVIEWS | ; DISCC
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ERRIIDH RGBT, EEAHA BRI ETTEN, RLERM DS
DN/ TERSND, RASHEENFRSNIL, TOREEZITZERES
ADIUIEXREIUC LS,
1982F HAAENHZHERRAS B FHARBDH L TRESNTUUR, 75
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Drugging the undruggable RAS:

Mission Possible? 328 | NOVEMBER 2014 | VOLUME 13
NATURE REVIEWS |

Abstract | Despite more than three decades of intensive effort, no effective pharmacological

inhibitors of the RAS oncoproteins have reached the clinic, prompting the widely held

perception that RAS proteins are ‘undruggable’. However, recent data from the laboratory
— and the clinic have renewed our hope for the development of RAS-inhibitory molecules.

human health care
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Glycan markers Epitope Object

1, BENY—H—

CA19-9 Siaa2-3Galp1-3(Fucal-4)GIcNAc (sLe?) Digestive cancer

CA125 Mucin Ovarian cancer/Uterine cancer
CA15-3 Mucin Breast cancer

SLX Siaa2-3Galp1l-4(Fucal-3)GIcNAc (sLeX) Lung cancer/Digestive cancer
Tn/STn (Siaa2-6)GalNAcal-Ser/Thr Stomach cancer

CEA Glycoproteins Digestive cancer

AFP-L3 AFP-L3 Liver cancer

2, BllRY—H—

SSEA-1 Galp1-4(Fucal-3)GIcNAc (LeX) Mouse ESC/iPSC

SSEA-3/4 Siaa2-3Galp1l-3GalNAcal-4Gal Human ESC/iPSC

SSEA-5 Fucal-2Galp1-3GIcNAc (H typel) Human ESC/iPSC
Tra-1-60/81 Keratan sulfate Human ESC/iPSC

R10-G Keratan sulfate Human ESC/iPSC

H type 3 Fucal-2Galp1-3GalNAc (H type3) Human ESC/iPSC
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