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FEHL TG, DNA B —LEZER (nucleotides) EEEFRE(-CH3) RINEIRE EMHEAE, XHHDNARELHEBDNANE—XIEMAE, BERDNARELE R FREMM. WA
R, RFEANEZHZMERNTE,

ZHifk

TERBHRIVBEE T W T, FLEDNABIENARE BEZHE (-CH3CHO) BURMTMRAE. XHEFHNNESHONAMAZEANEEFANSS, HHEERTRANILE. ZHERNZIDNA £
HZBEMDNA LRREFS IENERE B aEEaT MR XN — R,

FSER, BSERIEREEUASERT.
REMIR
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oxygen intermediates) RIEMREZERSIT =L, MTFFAT.

Your browser does not support HTML5 embedded video.

EEEREMIATEESBEENLREX, HRESHEET (BFERGTATIMEET) BX. 11,12,13
SEHARIR

TEBLHH (mitosis) HAlE), MREFTEEIGAEEN HIRFRERINRSMERNDEIH N FART. XMXBNERESBIFEGEEERN~E, XMARELIETIMRETSER,
XME IR REREHE S M N RAITAM, N EFMR, AXMNABOEELRRETSER.

MRE—MRNRERRIEGFE 6 ARIEIRE, BABARREELR, SRPRFENTFHARBELTBERER,

AEMRE

FERANNRERSBENEREX. BEAIUNSHAXSERE, FESHHFSEANASIEKEERR. —L&5E (BEYRRFS) ETIEECHERBNIIZRAARNERSA
PMSHER. BENNDNATLURARE N EREMBERNER. 14, 15,16

FEUUERSHERRE, thil: FRASBRUEFERSE. 6, AANHEHRATREI=EESHENLES FRINEHRS. XEAZDFAIRRGIRERN “Z0E" 4
i, HEFCIIE LEENR. RSERSSHRENSE. 17,18

EARSERERTHNERN, BRI T I NSRS SEENET,

BEFHRE

REFR—RRAENDNAFT, TRIEMDNALHN—MIBRBIZ—MIE, REFAREIHED, REBALIEREFHENERA LRUE (ETERRT —MREF)  BEF
WEER - 25 Mt (Barbara McClintock) &I, WRELERS THENRRE, 19,20 AXNERABSTRENAHIZEFEF, XEREFRAETENBHRE" BRix “TUMUEDIEE
Bo RAS0NFIANXKERAMEET “KE “BREF. 21

TERR R EF SR B AT EEER T REERE, REFHER () H— P BHENFFREEERTRNEGE (WATE) . AMERERNEEFRIANS ALRREX,
BB, 22,23,24

Indian corn

HERRE DL
ERTH (RT) BN

o EAMNSEXRNSHTXRATER (BIDNAEEERER) HN—RILESSHH,
* REMBENMIAANZHBERT RBERTSMAZMEARE 2 AL RN,

DNAZRZE

o HRTAFRMRN: IXMEIHLIMEER (RRL) , FERK: RE—IHEL I REGKHLEE
* RREL
o EMFREEIIAESMERNAMRNA) R H=MRERMRN “FF * (FBF) REMELAR.
o EMfERMEEEDNAB—MIERBSEEARTE2AEE, ERAREHRRECIILEREL R YHRNTMO L.
= EXRT-#H (BRY) ZRFEREAREHIEEE,
» ENRT - WA ENERFSHERNESERIENEA R,
= BEIRE - MRNAF—FMEEHBRNER RGNS BERB FRERNER, BESEEENHETENEDR.
* REFREHT
o Sl - RBARRIERM (BK) HERHZHR,


https://cancerquest.org/#footnote6_1h9lVHmVMERqNWysz28IVGNlyQ2S7aFut27HKi-oxCY_wF7DT3weNrEC
https://cancerquest.org/#footnote7_61ucMT-CLUhfYIMRFgWJtiiMh3jWVlNx9fA3cItyf8k_bYjFawbNNhya
https://cancerquest.org/#footnote8_Sac-N1Baodh4Rs3X5nVJoca-iHU2E0kUvQPc6y2UNbo_eEvjaSQUCYMc
https://cancerquest.org/#footnote9_Ou9fON6xG-yP3eCxWD2-IntppKWKshoYpH8hOlmjFM_zXfHYNMIKsDL
https://cancerquest.org/#footnote9_Ou9fON6xG-yP3eCxWD2-IntppKWKshoYpH8hOlmjFM_wFiM8nvo7e97
https://cancerquest.org/#footnote10_i0EJ8Fa6hpWHUAkBYZvn7Loos5uT4j0Yw9cNIOxjZ6U_dxl4J5W5m9Cx
https://cancerquest.org/#footnote11_fZbg6Sm4jEjisdywjsTIiMgy-tlG8HW5Wl0HzM9Ps_rWHEwtji0J7j
https://cancerquest.org/#footnote12_nxdnKmPaKoYVg7OVmyUGpLPh6NXX7vXBP2Z2m97oW4_zlSFvVS6VTb4
https://cancerquest.org/#footnote13_eslsmnI5N4Lhpv90Ckp97ja-l5JoRloaWzRWeosEMUE_lDXcnBKNbMWW
https://cancerquest.org/#footnote14_Mk7-INUxGzmk5ejZiyvU01Ajp-2yiPoeGtsqHdde4I_nJTVBdoHurmI
https://cancerquest.org/#footnote15_I2wVe6suqzPVek4TODqSnSaoUqGV5VKLzV92t1Xpg_cTCajA70l7Xe
https://cancerquest.org/#footnote16_1-v29TjZHLCoq5GLEm067YZRkwqlHs5b8Uri2mFP0jI_dZ0L2BgSLUAI
https://cancerquest.org/#footnote17_Izwv6mqRSm3CHwetw9ixHXr42yDhE5Kn4PoqHxOgQo_cpR1wilxOIIf
https://cancerquest.org/#footnote18_qz5KGijm36twvX3H1NoXuWbOzo4C8L6LaiBYMu3Olkk_vE5TnKJkMOyy
https://cancerquest.org/#footnote19_G4lhBNrXyZK8dNd9i-IYFEr1uThHuNbvvkIGgPvp2I0_gzKepdlRKIXu
https://cancerquest.org/#footnote20_2ilQ6CHXsUM-0TqxpzygW0YclYJIifn-ecL4J1mgDKE_xpKt2Z74XX4O
https://cancerquest.org/#footnote21_txk3VbQzz-6TvuTpTUvhpATvoHf6KHVX67WwHljBns0_mYGjqpfYu8iw
https://cancerquest.org/#footnote22_C0E3COxCIYV1alI2e6GboZ581r71H54W0Vgb9riC5gE_b3PUxXthNEpC
https://cancerquest.org/#footnote23_EsWOfTAK8bczUak9kPHlb4siwShYiaRc2CsIBQW1wUI_aXq30O3ukpAr
https://cancerquest.org/#footnote24_GSqRgOs5lI5thQQkoHTjYLxQOT2DzS09xMxO8DUcac_fmBepd3ZrMRq

o ERFEY1Z - FIEBHNEFTMH T REFLEMNKENSNEIF, RAXSSBWHERNEEEM,
o fEIfi - DNARERM—TREHE LR, HARSRAENEN.
o BEE/E% - —MERENE - ARETTRE-RERAIELT —FREE LIRS RER,
o FERMEE - EARERBEBFREHNERLE K,
o BAMTRTREARKIEEHDNAR BRI D FEHESH.
o BEARRPIFREEIFEEE L.

RIMBEETW

o BERRIATHEHFONANREERHEREFEFFINREMEK. tLMNDNAKRELMAZANZ K,
o FE{Y - DNAFE —LEZEHIR A TR ENRINMME. XIFHIDNARELHEDNANE —XEHEE,
o ZHtfk - ZEHERRINEDNATAT, HIEBERERIA,

BERE

o WK (S4EMR) S5IUT/UMAMEREMATRESHER:
o B - FIMASHRRE, XFLASBSHHEE.
o WHIFELH - FIUSPEZIDNABIDNALARMER Y £, HEFMERSFERIE,
o 1EMRIE - RERFRVAMEF NS U FYE S HONAKF.
o SHME- FAMNERESERET~E, HEEREDNA

HBEERT

s FEENARSNSHTERRBENDH, H=EIFRER,
o REALHASMAASBERRE, XE5RSBEETX.

EFERTMEE

* M—PIEER, BENARENEARE—ZSLKRINIE,

* BENXBRREES N TRFEERTEENHERNERE K,

o ATHKMER, FRENEBERCAR—RTIERETEE, BRFNSRNERTEEFMTR.
o FEENRRIEESISRTET EREM%,

o KBGO ERET R H FIEE T WK BNERSH.

TR ERART
THRRE B UREARNEREE N, TR

o MNADEEEFELMNET, HEEIHENCUENRNAER, 18, ERREANMERREP A NSRRI,
o THE, BRE ‘BN REFEHEHRE,

o SWFREMMER, AlaE WA REIJEXER.

o MRMEB/HA—R, HEF “BE” HEMABIR.

TEEERT EERE
RIRFHZIRS 12

g b W N =

E27/b0EE]

* THREZ%
R4 FDNAS RRIZZ A
* THREZ
FERBEKIENTFSEN
* THREZ
TIRERRER
s THRES
TR EEELE
* TREZS
EEEARNYEFESEMAERENEK
* THREZ
HREE

KEXR | BEE

You did it!
The process is in the correct order!

Play again

This game does not currently fit on this width of screen.



Please visit us on a larger screen to play this game.

Rk BERT

1 Hahn WC, Counter CM, Lundberg AS, Beijerbergen RL, Brooks MW, Weinberg RA. "Creation of human tumour cells with defined genetic elements." Nature 400: 464-468 [PUBMED]
2 Welch JS, Ley TJ, Link DC, Westervelt P, Walter MJ, Graubert TA, DiPersio JF, Ding L, Mardis ER, Wilson RK et al. The origin and evolution of mutations in acute myeloid leukemia. Cell, July 20,2012
http://www.sciencedirect.com/science/article/pii/S0092867412007775] [PUBMED!

3 Brégeon D, Doetsch PW. Transcriptional mutagenesis: causes and involvement in tumour development. Nat Rev Cancer. 2011 Mar;11(3):218-27. [http://www.nature.com/nrc/journal/v11/n3/full/nrc3006.html#abs] [PUBMED

4 Nowell PC, Hungerford DA. "Chromosome studies on normal and leukemic human leukocytes." J Natl Cancer Inst (1960). 25: 85-100.

5 Rowley JD. "A new consistent chromosomal abnormality in chronic myelogenous leukemia identified by quinacrine fluorescence and Giemsa staining." Nature (1973). 243: 290-293. [PUBMED

6 Ozasa K, Shimizu Y, Sakata R, Sugiyama H, Grant EJ, Soda M, Kasagi F, Suyama A. RISK OF CANCER AND NON-CANCER DISEASES IN THE ATOMIC BOMB SURVIVORS. Radiat Prot Dosimetry. 2011 Apr 18. [Epub ahead of print] [PUBMED

7 Cardis E, Hatch M. The Chernobyl Accident-An Epidemiological Perspective. Clin Oncol (R Coll Radiol). 2011 Mar 9. [Epub ahead of print] [http://www.sciencedir m/science?_ob=Arti RL: i=B6WXW-52BVPY.J-
1& user=655046& coverDate=03%2F10%2F2011& rdoc=1& fmt=high& ori origin=gateway& sort=d& docanchor=&view=c& acct=C000034138& version=1& urlVersion=0& userid=655046&md5=e8e4228a274d051c93802e42b7406318&searchtype=a]
PUBMED

8 Fazel R, Krumholz HM, Wang Y, Ross JS, Chen J, Ting HH, Shah ND, Nasir K, Einstein AJ, Nallamothu BK. Exposure to low-dose ionizing radiation from medical imaging procedures. N Engl J Med. 2009 Aug 27;361(9):849-57.
://www.nejm.or; i/full/10.1¢ NEJM 1249] [PUBMED

9 2> Mehta P, Smith-Bindman R. Airport Full-Body Screening: What Is the Risk? Arch Intern Med. 2011 Mar 28. [Epub ahead of print] [http://archinte.ama-assn.org/cgi/content/full/archinternmed.2011.105v1] [PUBMED

10  Bagshaw M. Cosmic radiation in commercial aviation. Travel Med Infect Dis. 2008 May;6(3):125-7. Epub 2007 Nov 26. [http://www.travelmedicinejournal.com/article/S1477-8939%2807%2900133-0/abstract] [PUBMED]

11 KangDH. "Oxidative Stress, DNA damage and breast cancer." AACN Clin Issues. (2002). 13:540-549 [PUBMED!

12 Athar M. "Oxidative stress and experimental carcinogenesis." Indian J. Exp. Biol. (2002). 40:656-667 [PUBMED]

13 Marnett LJ. "Oxy radicals, lipid peroxidation and DNA damage." (2002)181-182:219-222 [PUBMED

14 NairV. Retrovirus-induced oncogenesis and safety of retroviral vectors. Curr Opin Mol Ther. 2008 Oct;10(5):431-8. [PUBMED]

15  Brady G, Macarthur GJ, Farrell PJ. Epstein-Barr virus and Burkitt lymphoma. Postgrad Med J. 2008 Jul;84(993):372-7. [PUBMED

16  RuprechtK, Mayer J, Sauter M, Roemer K, Mueller-Lantzsch N. Endogenous retroviruses and cancer. Cell Mol Life Sci. 2008 Nov;65(21):3366-82. [PUBMED]

17 Lupberger J, Hildt E. Hepatitis B virus-induced oncogenesis. World J Gastroenterol. 2007 Jan 7;13(1):74-81. [PUBMED

18 Castello G, Scala S, Palmieri G, Curley SA, Izzo F. HCV-related hepatocellular carcinoma: From chronic inflammation to cancer. Clin Immunol. 2010 Mar;134(3):237-50. Epub 2009 Nov 11. [PUBMED]

19 McClintock B. The origin and behavior of mutable loci in maize. Proc Natl Acad Sci U S A. 1950 Jun;36(6):344-55. [PUBMED]

20  McClintock, Barbara Nobel Prize lecture [http://www.nobelprize.org/nobel_prizes/medicine/laureates/1983/mcclintock-lecture.html]

21 Burns KH, Boeke JD. Human transposon tectonics. Cell. 2012 May 11;149(4):740-52. [PUBMED

22 Kozeretska IA, Demydov SV, Ostapchenko LI. Mobile genetic elements and cancer. From mutations to gene therapy. Exp Oncol. 2011 Dec;33(4):198-205. [PUBMED]

23 Solyom S, Kazazian HH Jr. Mobile elements in the human genome: implications for disease. Genome Med. 2012 Feb 24;4(2):12. [PUBMED

24 Iskow RC, McCabe MT, Mills RE, Torene S, Pittard WS, Neuwald AF, Van Meir EG, Vertino PM, Devine SE. Natural mutagenesis of human genomes by endogenous retrotransposons. Cell. 2010 Jun 25;141(7):1253-61. [PUBMED]


http://www.ncbi.nlm.nih.gov/pubmed/10440377?dopt=Abstract
http://www.sciencedirect.com/science/article/pii/S0092867412007775
http://www.ncbi.nlm.nih.gov/pubmed/22817890?dopt=Abstract
http://www.nature.com/nrc/journal/v11/n3/full/nrc3006.html#abs
http://www.ncbi.nlm.nih.gov/pubmed/21346784?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/4126434?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21502293?dopt=Abstract
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WXW-52BVPYJ-1&_user=655046&_coverDate=03%2F10%2F2011&_rdoc=1&_fmt=high&_orig=gateway&_origin=gateway&_sort=d&_docanchor=&view=c&_acct=C000034138&_version=1&_urlVersion=0&_userid=655046&md5=e8e4228a274d051c93802e42b7406318&searchtype=a
http://www.ncbi.nlm.nih.gov/pubmed/21396807?dopt=Abstract
http://www.nejm.org/doi/full/10.1056/NEJMoa0901249
http://www.ncbi.nlm.nih.gov/pubmed/19710483?dopt=Abstract
http://archinte.ama-assn.org/cgi/content/full/archinternmed.2011.105v1
http://www.ncbi.nlm.nih.gov/pubmed/21444831?dopt=Abstract
http://www.travelmedicinejournal.com/article/S1477-8939%2807%2900133-0/abstract
http://www.ncbi.nlm.nih.gov/pubmed/18486066?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12473916?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12587714?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12505314?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18830918?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18716017?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18818873?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17206756?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19910258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15430309?dopt=Abstract
http://www.nobelprize.org/nobel_prizes/medicine/laureates/1983/mcclintock-lecture.html
http://www.ncbi.nlm.nih.gov/pubmed/22579280?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22217707?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22364178?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20603005?dopt=Abstract
https://cancerquest.org/#footnoteref9_Ou9fON6xG-yP3eCxWD2-IntppKWKshoYpH8hOlmjFM_zXfHYNMIKsDL
https://cancerquest.org/#footnoteref9_Ou9fON6xG-yP3eCxWD2-IntppKWKshoYpH8hOlmjFM_wFiM8nvo7e97
https://cancerquest.org/#footnoteref1_EjL0owHT6R3Vy53Y6d3-Cw0FBl14Zkabf9ZiQy28Dg_s5n8ZTbGDLX9
https://cancerquest.org/#footnoteref2_mqX-NXyhxbJCTDatYKR3d8iV7HjbtWuQZdcanQqXg_f4NmbhKq56qb
https://cancerquest.org/#footnoteref3_2UmpgxaCNa40hLx04cSeGDzjZ006hxv2prBoDjZNWzA_s1kQ2G20AZ1q
https://cancerquest.org/#footnoteref4_3ZsteHmHdt3mpvi3JQCXmlW4Bpaev2D9BT31QAfmD0_qsS33B16QwNT
https://cancerquest.org/#footnoteref5_pX7E8yT1mqN9hNmZdcOeh8jIAYfvyeo5DSDrZvs438_ziwPReu1MPat
https://cancerquest.org/#footnoteref6_1h9lVHmVMERqNWysz28IVGNlyQ2S7aFut27HKi-oxCY_wF7DT3weNrEC
https://cancerquest.org/#footnoteref7_61ucMT-CLUhfYIMRFgWJtiiMh3jWVlNx9fA3cItyf8k_bYjFawbNNhya
https://cancerquest.org/#footnoteref8_Sac-N1Baodh4Rs3X5nVJoca-iHU2E0kUvQPc6y2UNbo_eEvjaSQUCYMc
https://cancerquest.org/#footnoteref9_Ou9fON6xG-yP3eCxWD2-IntppKWKshoYpH8hOlmjFM_zXfHYNMIKsDL
https://cancerquest.org/#footnoteref10_i0EJ8Fa6hpWHUAkBYZvn7Loos5uT4j0Yw9cNIOxjZ6U_dxl4J5W5m9Cx
https://cancerquest.org/#footnoteref11_fZbg6Sm4jEjisdywjsTIiMgy-tlG8HW5Wl0HzM9Ps_rWHEwtji0J7j
https://cancerquest.org/#footnoteref12_nxdnKmPaKoYVg7OVmyUGpLPh6NXX7vXBP2Z2m97oW4_zlSFvVS6VTb4
https://cancerquest.org/#footnoteref13_eslsmnI5N4Lhpv90Ckp97ja-l5JoRloaWzRWeosEMUE_lDXcnBKNbMWW
https://cancerquest.org/#footnoteref14_Mk7-INUxGzmk5ejZiyvU01Ajp-2yiPoeGtsqHdde4I_nJTVBdoHurmI
https://cancerquest.org/#footnoteref15_I2wVe6suqzPVek4TODqSnSaoUqGV5VKLzV92t1Xpg_cTCajA70l7Xe
https://cancerquest.org/#footnoteref16_1-v29TjZHLCoq5GLEm067YZRkwqlHs5b8Uri2mFP0jI_dZ0L2BgSLUAI
https://cancerquest.org/#footnoteref17_Izwv6mqRSm3CHwetw9ixHXr42yDhE5Kn4PoqHxOgQo_cpR1wilxOIIf
https://cancerquest.org/#footnoteref18_qz5KGijm36twvX3H1NoXuWbOzo4C8L6LaiBYMu3Olkk_vE5TnKJkMOyy
https://cancerquest.org/#footnoteref19_G4lhBNrXyZK8dNd9i-IYFEr1uThHuNbvvkIGgPvp2I0_gzKepdlRKIXu
https://cancerquest.org/#footnoteref20_2ilQ6CHXsUM-0TqxpzygW0YclYJIifn-ecL4J1mgDKE_xpKt2Z74XX4O
https://cancerquest.org/#footnoteref21_txk3VbQzz-6TvuTpTUvhpATvoHf6KHVX67WwHljBns0_mYGjqpfYu8iw
https://cancerquest.org/#footnoteref22_C0E3COxCIYV1alI2e6GboZ581r71H54W0Vgb9riC5gE_b3PUxXthNEpC
https://cancerquest.org/#footnoteref23_EsWOfTAK8bczUak9kPHlb4siwShYiaRc2CsIBQW1wUI_aXq30O3ukpAr
https://cancerquest.org/#footnoteref24_GSqRgOs5lI5thQQkoHTjYLxQOT2DzS09xMxO8DUcac_fmBepd3ZrMRq

