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I- Enhancers

2- Chromatin Immunoprecipitation
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4- Fetal Globin Re-Induction

3- Sickle Cell Disease
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I- Chronic Lymphocytic Leukemia (CLL )
2- Demethylases

3- Histone Acetyl Transferases (HAT)

4- Deacetylases (HDAC)
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I- Nuclease-dead Cas9 Variant (dCas9)
2 Lysine-Specific Demethylase (LSD1)
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I- Targeting Noncoding RNAs

2- micro-RNAs (miRNAs)

3- long intergenic noncoding RNAs (lincRNAS)
4- Endogenous Locus
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I- short single-strand Oligonucleotide (ssODN) Templates
2- Droplet Digital Polymerase Chain Reaction (ddPCR)

3- ssODN-mediated Gene

4- Mosaicism

- Whole-Genome Sequencing (WGS)
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I- Exome Sequencing
2. T7E1 Hybrid-Cleavage Assay
3- Sanger Sequencing
4- Deep Sequencing
5- Chromatin Immunoprecipitation
6~ Linear Amplification-Mediated High-Throughput, Genome-Wide, Translocation
Sequencing
(LAM-PCR HTGTS)
7- Genomic Translocations
8- Integration Defective Lentiviral Vectors (IDLV)
%- Tags
10- Genome-Wide, Unbiased Identification of DSBs Enabled by Sequencing (GUIDE-

seq)
. Next-Generation Sequencing
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I- Direct in situ Breaks Labeling, Enrichment on Streptavidin, and Next-Generation
Sequencing (BLESS)

2~ In Vitro Transcribed (IVT) mRNA

3- Ribonucleoprotein Particle (RNP)

4- Electroporation
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I- Seed Region

2- Mismatches

3- truncated sgRNA (truRNA)
4- Reprogramming Technology
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2- Sibling Relationship
3- Genetic Drift
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3- Frameshift Mutation
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I- Ubiquitination

2- Proteasomal

3- Reporter-Based Screening Approach
4- Azidothymidine (AZT)

S- Trifluridine (TFT)

6~ Low-Dose Irradiation

- Human Pluripotent Stem Cells



293 ginglyyg O V0P

l, elodsSge V U ;5 RADBL (s o HZAX oginn o (ATM) aiil g

Cas9:gRNA
G1,Sand G2 ,’b Late S and G2
phase phase specific
DSBs .
L755507
ScR7 “uro Brefeldin A
E1B55K ===4 DNA ligase |V —> —
E4dorf6 ATM ©-ray
H2A X <— or
| RAD51 x-ray
L 4 L 4
NHEJ HDR

NHEJ 5 HDR pe 5 a5 008 gl sl JsSUge =) S5

S 452
5o o plil G2 9 S G 5l al> e Jsb ;o NHEJD igy 4 DNA o5 omnnslSa
oy 3 ey I8 lie 4 el slaaileg S5 0ol JeSS DNA (5luasilon
"o g el Lo sl 4y Ygars Cas9-gRNA L.SLaS (b ol b (¥5) wiily
Sol a5,z sl alese o 4 bay o |, HDR QLIS () 2 o100 5 ) 09500 55
HDR e ;5 moesilSo Sls,3 (FV) Wl J13 sy 3550 ylovods slaJskes 51 oslizal L
Sledl slo Joho 4 b yo Slinlej] 10 o )d YA 51 i 990 b (6 puS ot y9b

I- Ataxia-Telangiectasia Mutated (ATM)
2- Unsynchronized Cells and Zygotes
3- Synchronized Cells



10W [ CRISPR/Cas ealuwaw )s (03] gilpg (5)ols

e 45 U395 5 55 aloowds oole b baJskos Lo colg 4 il _2ul3l HEK293T
3,13 olyem 4y |, HDR SIS iol8l Lyles 9 oy M5B 4o b Jskes (905 aS'sl
2 8 sladshe Conl 0add B)1S j5ie 055 slasbe lepluns K00 5 ]
e A amdlsien 5o Lol oo g died iy o3l 4 4z gi b ¥ glatun iy al> 1o
PN3 al> o 55,5 GRNA 5 Ca59 Ygons (FA) Sisss oo wamis (PN1-PN5) al> o
g o B2,F pedligies b ated a4y (p8Sxls S (59, 4 (G2 'S al> ) PNS
HDR (55, 4z ()5 0o9—ei ol SU (sl Loy aili o laesss (Jshos a5 2 ol ol

b colis

oy 31l piinsr
5 S35 slops Juiil o5 pos—d ol S sl HDR (35, ey (s0555 ol s
Slallae epl g ogdle ot 48,5 I alisles] Sl 5o Gds (slakis slo g
o555 Gy s 45T Sl ools (L (I8 tlesT (slaise 59y 5 o0 plxl
JLs ol L PR YA) S ol | o g 5l 256 slas Lo wils3 o CRISPR/Cas
SUiiss [l ceul ol sl o olays o1 5l ool oo oMol sl Boa
Ol Sbigm pob oud Ll ol slasber yo 4l i slagy; 3o ol o g
HDR laugs oui e o5 45 35 oo slpiin (FF F+) cl aid 3y &9 | (IPSC)
o)L g SO ocil Fge Sleys 5 sl CRISPRICES o555 (yialyg pmsilSo b
O3S iy 055 slashe j0 1, CRISPR/CaS i, 4 5 ol taghy b
55 53 HDR (e 5 ecilSe o,LS a8 0l o Loy T« ols jsls ay (F0) wisges
S ise y9b 4 CRISPRICAS 2yl s mesilSio 1y el iymly oLl “(HBB) a5y

ol 3 larz 8 pacdlise g Ban i sla b (uizen WS oo 4325 |, HBB 5

I- Nocodazole

2- Pronuclear Stage

3- Human-induced Pluripotent Stem Cells (iPSC)
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I- Precision Medicine

2- Cardiovascular Disease (CVD)

3- Congenital Heart Diseases

4- Cardiomyopathies (CM)

3- Vasculature

6- Electrical Conduction Disorders

7- Dilated and Hypertrophic Cardiomyopathy (DCM and HCM)

8- Arrhythmogenic Right Ventricular Cardiomyopathy/Dysplasia (ARVC/D)
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I~ Long-QT Syndromes (LQTS)

2- Aortic Aneurysms

3- Hypercholesterolemia

4- Missense Mutation

5- Low-Density Lipoprotein Receptor (LDLR)
6- Genome-Wide Association Studies (GWAS )
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I- Next Generation Sequencing (NGS)

2- Targeted Sequencing

3- Encyclopedia of DNA Elements (ENCODE)
4- Tetralogy of Fallot
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I- Cardiomyocytes (iPSC-CMs)

2- Smooth Muscle Cells (iPSC-SMCs)

3- Endothelial Cells (iPSC-ECs)

4- Catecholaminergic Polymorphic Ventricular Tachycardia (CPVT)
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I- Restrictive Cardiomyopathy (RCM)
2- Left Ventricular Non-Compaction Cardiomyopathy (LVNC)
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I- Barth Syndrome (BTHS)

2- X-linked Cardiac

3. Skeletal Mitochondrial Myopathy
4- Tafazzin (TAZ)

3- Immature Cardiolipin Content

6~ Abnormal Mitochondrial Functions
7- Impaired Sarcomere Organization
8- Depressed Contractile Stress

°- Phospholamban (PLN)

10 Titin (TTN)
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I- Abnormal Beta-Adrenergic Signaling
2- Inherited Channelopathies

3- Ventricular Arrhythmias

4- Sudden Cardiac Death

3- Voltage-Gated KQT-like Subfamily Q
6~ Voltage-Gated eag-related Subfamily H
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I~ Prolonged Action Potential Duration (APD)

2- Electrical Current Conducted by the HERG Channel (1Kr)
3- Inherited Valvulopathies

4- Bicuspid Aortic Valve (BAV)

5- Early Aortic Valve Calcification
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- Nonsense Mutation
2- Pro-Osteogenic
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I- Hepatocytes

2- Satellite Cells

3- Low-Density Lipoprotein Cholesterol (LDL-C)

4- Coronary Heart Disease (CHD )

5- Statins

o~ Proprotein Convertase Subtilisin/Kexin type 9 (PCSK9)
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I- Side Effects

2- Ocular Gene Therapy

3- Rhodopsin

4- Leber Congenital Amaurosis (LCA)
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I- Retroviruses

2- Lentiviruses

3- Pseudo-typed Viruses

4- T-cell Lymphocytes

5- small hairpin RNA (shRNA)
6~ Guanlyate Cyclase (GUCY)
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I- Ribozyme Therapy
2- Antisense Gene Therapy
3- Antiapoptosis Therapy
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I- Ischemia-Induced Proliferative Retinopathies
2- Neovascularization
3- Vascular Endothelial Growth Factor (VEGF)
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I- Zinc Finger Nuclease (ZFN)
2- Human Embryonic Retinoblast Cell Lines
3- Usher Syndrome
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