\0/ LUMIERE

EDUCATION

Lumiere Education
B|ochem|stry DNA, Proteins, and their
Applications

Lecture 2

Proteins QC Continued & DNA Damage Response (DDR)
Ari Broad
Weill Institute for Cell and Molecular Biology (WICMB)
Cornell University




Spectrum - mmmmf;:: 2o’ o:
of stress e Y %ﬁ?&m L 2
Irradiation Chemotherapeutics Replicative Transcriptional  Epigenetic ER Mitochondrial ROS
| stress stress dysregulation stress stress ]
e ﬂwwsgwwwmm
instability l
DNA repair & /\ J-
restore
t - | ARF | | p16NKéa |
NER, CAtm > C_ATR > CDNAPK > l l L i GaTAs NFxB
BER, HR, |
NHEJ,
s @ | MDM2 | | Cyclin D-CDK4/6 | [EZERB]— [ Cel
cycle
t /\
|
21 —i| CyclinD-CDK2 | — | pRB
Target transcript stability ‘ P ‘ ‘ sl | @
and/or protein upregulation
TN
NOXA, PUMA, BAD, .el" SASP
Sal 2-EMCL - BID, BIK, BIM & BMF V o ? ' e,
ey =1, I : "V
l B, l | BAX, BAK & BOK ] \
Anti-apoptotic I Pro-apoptotic \%aracrine
BCL2 family BCL2 family

(e.g., neurons, cardiomyocytes)

Apoptosis

MOM>\cytochrome C release

Loss of regenerative capacity
| Elimination of non-renewable cells

members

Tissue dysfunction
Chronic inflammation
Immune evasion
Tumor promotion
Senescence reinforcement

Detrimental
impact

1

Tissue atrophy



Review of Protein Quality Control — aka

Unfolded Protein Response
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What can cause the UPR to be activated?
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But how is the UPR activated?
Redox homeostasis Oxidative stress |
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Unfolded & oxidized protein
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DNA oxidation products
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DNA Damage Response vs DNA Damage Repair
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DNA

Damage Response vs DNA Damage Repair
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NHEJ: Non-Homologous End Joining

#0ofDSBs

Hallmarks of NHEJ:

DSB must occur to repair via NHEJ

Ku70/80 protects broken DNA ends and recruits DNA-PK
DNA-PK recruits other repair factors

Highly mutagenic

Fast DNA repair

Mostly done during G1&G2 for fast repair
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MMEJ: Microhomology-Mediated End Joining
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Double-strand break

HR: Homologous Recombination
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*MMEJ is not considered a main repair pathway, as it occurs
in the presence of HR and NHEJ as well.
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summary

You should now be briefly familiar with the following concepts:
* The importance of the Unfolded Protein Response (UPR).
* The severity of ROS stress on proteins and DNA.

* The difference between the DNA Damage Response and DNA Damage
Repair.

* The differences between NHEJ, MMEJ, and HR repair.
* When NHEJ vs HR occurs during the cell cycle.
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