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DNA Damage & Repair Qver叫 ，w

Overview 

DNA plays a critical role as a repository of hered個 ry information . Ho附峙r， many environmental 街"0仿

and endogenous cellular ρm自sses result in a high 什'equency of DNA damage. DNA repair mechanisms are 

essential for genomic stabilit机 maintenance of proper cellular function and survival for all organisms 

Eukaryotic cells have developed various pathways for DNA repair. ln humans, DNA damage 佑 involved not 

only in tumor formal的n 凹d aging but刮目 a ν'arιety of genetically-inherited disorde 宮的c/ud， 呵 Xeroderma

pigmentosum (X門， Cockayne's syndrome (CS), trichoth α1ystrophy (TTD) and hereditary non-polyposis 

colon cancer (HNPCC) 
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Sarnp叫er Kits 

Sampler Kits 

GeneTex 信 proud to introd仙ce a series of antibody sampler kits containing sample sizes of several 

These sampler kits are econornical, convenient and efficie η t tools for the study of DNA repair, antibodies 
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Sampler Kits 

Sampler Kits 
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Di r ect Reversal 

Direct Reversal is the simρlest DNA reρair pathway. Highly mutagenic alkylation damage can be 

chemically reversed by specific enzymes inc仙ding MGMT (06-Methylguanine-DNA- ethyltran的ferase)

a耐 AlkB

Direct Reversal 
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Base Excision Repair (BER) & Single Strand Break Repair (SSBR) 

Base Excision Repair (BER) & 
Single Strand Break Repair (SSBR) 

DNA single strand breaks (558) are one the mωst common forms of DNA damage present 的 a cell. 55B 

may arise directly from damage caused by reactive oxygen species (R05) or indirectly through enzymatic 

c/eavage during DNA base ex帥的明 repair (BER) [.缸ckman. K.B. et al. 刊的7) J. 8iol. Chem. 272 

19633-19636}. BER mainly repairs non-b山 ky lesions caused by oxidation, alkylat.的n or deamination of 

In human cells, both short- and 的ng-patch BER ρathways are ut的zed. BER is a vital ρ '"OCess 

required for maintaining geno 吶 c integrity, as seen in BER-def!，αent animals that suffer from cancel三

premature aging and metabolic defects [Mostoslavsky, R. et al. (2006) Cell. 124: 315-329.; Vartanian, V. 

et al. (2006) PNAS. 103: 1864-1869.} 
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Base Excisi。門 Repair (BER.) & Single Strand B reak Repa ir (SSBR.) 
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Base Excision Repai r (BE R) & Single Strand Brea k Repai r (SSBR) 

Base Excision Repair (BER) & 
Single Strand Break Repair (SSBR) 
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NER is the major repair pathway of bulky DNA adducts, which distort the normal DNA structure, These 

adducts are formed by UV radiarion, chemica佑。r reactive oxygen species [Costa, R.M. 

1083-1099J 附5 時間ir pathway is comρ osed of two c/asses: global genome repair 

(GG-NER), wherein rhe damage 巧 not in the actively tran唱ιribed 針Tand， and transcription-couJρled repair 

(TC-NER), which is reρ甜甜 faster than dama伊俐的e non-rranscn'bed strand. Many of rhe genes involved 

的 NER were first ident的。d through generic complementat，的n stud啥也 of the autosomal r/把海SSive genel巴 C

repair disorder, xeroderma pigm吧'ntosum (XP). Seν-en XP complementation groups have been 

ident的ed repre唱entinq 的dividual re，ρalf geneι XPA to XPG. Another rare generic disorder 側的 ，n

underlying 自fect in the NER pat伽咱y is COC抽yne syndrom吟 (C旬，帆 hich is associated 酬的 mutations in 

the ERCC6 and ERCC8 genes and 后 linked to a sρecific defect in transcri，ρ ric η ，"0ρ ed repair. The third 

genetic disease involving a defective NER response is tn'chotl、 odystrophy， wherein mutat的間的 rhe ERCC2 

gene were firsr ident的ed [Takayama, K. et al. (1 9句6) Am J Hum Genet 

recenrly linked to mutat的的俐的e XPD SI.J加 nit of the TFllH complex 
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Mismatch Repair (MMR) 

(MMR) 

DNA mismatch reρair was firs啥叫'udied in 丘 coli， wherein m信match reρ'" 后 directed by the transient 

absence of methlyation of adenines at GATC sequences 的 newly synthesized DNA. 訂有e repalf process IS 

started by 的e binding of the protein MutS to mismatched base ρairs. Mu祉 ..æ肌υited to the comρ 'ex and 

activates MutH, which then cuts the unmethy，旭ted strand at GA TC sequen呵呵!s . Excis的n is completed by 

UvrD and an exonuclease followed by resynthesis and 旬ation. l n eukaryotes, MutS homologs 的C仙de

Mucs.σ (comρ肘ed of MSH2jMSH6) and MutSß (MSH2jMSH3丸 while MutL homologs 的clude MLH1, PMS1 

aod 卅日 fCν'ummond et al. (1 995) Science. 268: 1即9-19日; palombo et al. (1 995) Science, 268 

1912-1914; Genscheletal μ 998). JBC, 273: 19895-19901). Mutations to the MSH2 and MLH1 genes are 

frequently associated with HNPCC (hereditary non-polyposis colorectal cancer) while 0耐 occasionally

associated with defects in MSH6, PMS1 and PMS2 
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Misrnatch Repair (MMR) 
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Double Strand Break (DSB) / Non-Homologous End loining (N HEJ) 

Strand Break (DSB) Double 

也

End J oining (NHEJ) Non-Homologous 
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NHEJ iS an e(ficient DSB reρair pathway in eukaryotes and can be used throughout the cell cycle. NHEJ w訟

initially d.控scribed as the ligat.的.n repair of two ends but new findings suggest it is more complicated anð 后

'"岫""的 the response to DNA damage (Goo由 zi，A.A. et al. 2008). NHEJ is 的νolved in 旬st but 

inaccurate repair of a two-ended DSB, which may result in deletions and insertio吋"旬reiqn DNA 

there are alternative end-jOining ρathways that use micro-hο mology mediate<i (MMEJ) [Yun,M.H 

(2009) Nature. 459: 460-463.] or a re<iundant阻Clw，ρ 凹的w'y ρresent 的 NH臼 defective ælls (Wang,H 

et al. (2005) Cancer Res. 65: 4020-4030.] 
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(HR) 

Homo logous Recombination (州的

Recombination Homologous 

error-free reρ'"ρrocess which preferentially uses the sister chromatid as a template 

[Richardson,C. et al. (2000) Naωre. 405: 697-700.). It provides an accurate repair mechanism for DSBs 

by finding homologous sequences and re-synthesizing the damaged or missing DNA. H 苦 is onJy act. 峙的

the 5 and G2ρhases of the cell cyc他 when DNA (耳目tion has been completed and the sister chromatid 

is availabJe to serve as a template for re間ir (Rothkamm, K. et al 日003) Mol 5706-5715.} Cell. Biol. 23 
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DNA Damage Sensors & Chec kpoint Signaling 
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