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Research Focus & Project Outline

Research Focus:

The HLH-11 Feedback Loop: Bridging Fat Oxidation with Mitochondrial Stress
Responses and Lifespan

Project Outline:
1. Cloning tissue-specific hlh-11 rescue construct.
2. hlh-11 CRISPR (Global Knockout).
3. Crossing of hlh-11 mutant with Phlh-11::hlh-11 GFP.
4. NeuroPAL x hlh-11 GFP Imaging.
5. Lifespan Experiment (with Esra).
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Why HLH-11?

HLH-11 is the conserved transcription factor
— the regulation of lipid metabolism, mitochondrial stress
response, and lifespan in C. elegans

Phlh-11::hlh-11GFP

(Littlejohn et al., 2020)



Why HLH-11?

Feedback loop that coordinates fat oxidation with longevity.
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Why HLH-11?

Feedback loop that coordinates fat oxidation with longevity.
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Why HLH-11?

Feedback loop that coordinates fat oxidation with longevity.
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Why HLH-11?

Feedback loop that coordinates fat oxidation with longevity.
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Why HLH-11?

Feedback loop that coordinates fat oxidation with longevity.
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Why HLH-11?

Feedback loop that coordinates fat oxidation with longevity.

- “controlling hlh-11 levels can serve as an excellent surrogate
for titrating intestinal fat stores in future efforts” (uitiejonn etal, 2020)
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Research Focus & Project Outline

Project Outline:
1. Cloning tissue-specific hlh-11 rescue construct.
2. hlh-11 CRISPR (Global Knockout).
3. Crossing of hlh-11 mutant with Phlh-11::hlh-11 GFP.
4. NeuroPAL x hlh-11 GFP Imaging.

5. Lifespan Experiment (with Esra).



Why Tissue-Specific hlh-11 Rescue Construct?

Dissecting Tissue-Specific hlh-11’s Roles

Phlh-11::hlh-11GFP

(Littlejohn et al., 2020)



Why Tissue-Specific hlh-11 Rescue Construct?

Dissecting Tissue-Specific hlh-11’s Roles

Tissue-specific Promoters + hlh-11 cDNA
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How Tissue-Specific hlh-11 Rescue Construct?
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How Tissue-Specific hlh-11 Rescue Construct?

Methodology:
O |
Design & Order primers PCR & Gel Extraction Gibson Assembly
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Miniprep & Sequencing Selection plate Transformation




How Tissue-Specific hlh-11 Rescue Construct?

Progress:

Prab-3
Pmir-228
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Research Focus & Project Outline

/\ 1. Cloning tissue-specific hlh-11 rescue construct
—> DONE: Neuron, Glia, Hypodermis/ Pending: CLM, Intestine



Research Focus & Project Outline

2. hlh-11 CRISPR (Global Knockout)

3. Crossing of hlh-11 mutant with Phlh-11::hlh-11 GFP.
4. NeuroPAL x hlh-11 GFP Imaging.

5. Lifespan Experiment (with Esra).



Why hlh-11 CRISPR (Global Knockout)?

Dissecting Tissue-Specific hlh-11’s Roles

Tissue-specific Promoters + hlh-11 cDNA
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Why hlh-11 CRISPR (Global Knockout)?

Existing mutant 0k2944 deletes only parts of exons 3 & 4 of hlh-11
— Global knockout targets all 6 exons for a complete knockout

3,416 bp

hih-11 — — — —

Exon 1 Exon 2 Exon 3 Exon 4 Exon 5 Exon 6

ok2944
CRISPR Global Knockout



How hlh-11 CRISPR (Global Knockout)?

CRISPR Cas9
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How hlh-11 CRISPR (Global Knockout)?

Design

\ Exon 6 PAM Cut \/

3,416 bp

hlh-11 — — — —

Exon 1 Exon 6

~2GAARATGCTTRGTTEBEATAGCCCAGAAGAAGATCARATCATCATTGATGATGGETARG..

Cut PAM Exon 1



How hlh-11 CRISPR (Global Knockout)?

Cas9 Cutting Sites

WT - — — e

Exon 1 Exon 6

.TTCGTTAAGAATTCTCA... Repair Seq 11 bp (+ Homology arms 75 bp x 2)
(EcoRl cut)



How hlh-11 CRISPR (Global Knockout)?

Screening Strategy (Co-CRISPR with marker mutation)

+

Inject Cas9, sgRNAs and repair
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How hlh-11 CRISPR (Global Knockout)?

Screening Strategy
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How hlh-11 CRISPR (Global Knockout)?

NNNNNNNNCTNGNAAGAGCCTATCTTCTTTGATTCTACAAAGAAAATGGCATGTCAGCCAGTCAGCCAACATAGTGGGGGAAAGGTGATAAGAGTTACGGGTTTCGGGAA
ACTTTTGTCGGAAAAAGAGAGAATAAGGAACAAATAGAATTTCAATTCGAGAACCTCAAAAATCAAAAAAGAAAATTTTTTTCAGGTAGATCAATAGTAGAAAATGGTTCGT
TAAGAATTCTCACAGACATCGCTCGTCCGTTGAGCCTGACTTTTGACAAATGTAGAGTTACAATTACAAATACAATTATCAAATTTTCCACGTTTCATAATCTCTCTCTCTTTCTCT
TTTTCTCTCTTTCTTTCTTCAGGTTGATCCTGTTTTTTGCTCTTCATCTTTTTTCTCTCTCTCACCAGGCACAGTATCTATCATTTTTATCACAAAATTTGATGAATTTTTGTTCTTTT
CCCATTTTTCTTCTTGTTTTAGGTATACTACTTGTTGTGTTTCTATGAAATGTTTTTTTCCAAAATTTTTTGTGCCGATTGTGGTCTTCTTGTCATTTTTCTTCTAATCAATCTAGCTT
CCTTATTTCCCGCGCTCTCACGGACCTATCCATTGTTTCGTTCTCCCCACCGATAACTTTTTGTTTTTTCATTTTCCTTTTTTTCCAGTCTTGTTCATCTCCAGACACTGCCCCGTT
ACTTTTACACAAATCGTGTCGATTTCCTCTTTTTTTCATTTTTCACCCGGTGGTTTTGTTGACCGTATGTGCAGCTTGAAACACTTTCCNTTTCCNACCTCNNTATGTCTCTCTAT
NGNTATCGCGCANNATCNTAACTAAATAATTTAANATAAACCCCANAGNACNACCNCTGAGACAAGANTACCAATATTTATGTGAAAATTATGNNGATGATGANGANCACAG
GACNNAN

Mutant — """ e

(EcoRl cut)

51 I -= 3
WT: 657 bp

, . Het: 657 bp + 1,033 bp
1033 bp Mut: 1,033 bp




How hlh-11 CRISPR (Global Knockout)?

Screening Strategy

— Inject Cas9, sgRNAs and repair
templates for desired mutation

/ ‘ \nddpy- 10 conversion

F1 dpy-10(cn64) , mod? dpy-10(cn64) , mod? Screen F1 Non-Dumpy Rollers
+ dpy-10(indel) b " dpy-10(+) by PCR for desired modification
WT Dpy Rol Rol

Pick WT F2s to remove
dpy-10 mutation

» F2 dpy-10(+) + dpy-10(+) . mod dpy-10(+) . mod Genotype F2s by PCR to

dpy-10(+) * 4 dpy-10(+) + dpy-10(+) ° mod | isolate homozygotes

(Dickinson & Goldstein, 2016)



Research Focus & Project Outline

O 2. hlh-11 CRISPR (Global Knockout) = F2 Genotyping



Research Focus & Project Outline

3. Crossing of hlh-11 mutant with Phlh-11::hlh-11 GFP
4. NeuroPAL x hlh-11 GFP Imaging.
5. Lifespan Experiment (with Esra).



hlh-11 mutant x Phlh-11::hlh-11 GFP

w hlh-11 mutant (0k2944, male, #1681)
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Research Focus & Project Outline

O 3. crossing of hih-11 mutant with Phlh-11::hlh-11 GFP



Research Focus & Project Outline

4. NeuroPAL x hlh-11 GFP Imaging.
5. Lifespan Experiment (with Esra).



What’s NeuroPAL?

Graphical Abstract
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NeuroPAL x Phlh-11::hlh-11 GFP

w NeuroPAL
w Phlh-11::hlh-11 GFP

Al Confocal:
Kathy’s Training (June 15 & 20)




Research Focus & Project Outline

% 4. NeuroPAL x hlh-11 GFP Imaging
5. Lifespan Experiment (with Esra).
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5. Lifespan Experiment (with Esra).



Role of hlh-11 in Lifespan

A slight increase in lifespan with hlh-11 mutants(Littlejohn et al., 2020)
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— A larger sample size to provide more definitive insights (n=400)



Research Focus & Project Outline

% 5. Lifespan Experiment (with Esra).



Research Focus & Project Outline

Research Focus: Exploring the functional connections between intestine and
nervous system in C. elegans.

Project Outline:
/\ 1. Cloning tissue-specific hlh-11 rescue construct.
—> DONE: Neuron, Glia, Hypodermis/ Pending: CLM, Intestine
O 2. hlh-11 CRISPR (Global Knockout) = F2 Genotyping
O s Crossing of hlh-11 mutant with Phlh-11::hlh-11 GFP
% 4. NeuroPAL x hlh-11 GFP Imaging
% 5. Lifespan Experiment (with Esra).



Future directions

1. Cloning tissue-specific hlh-11 rescue construct.

—> Cloning: CLM, Intestine / Injection / Phenotype Experiments
2. hlh-11 CRISPR (Global Knockout)

— Replace 0k2944 with CRISPR

3. Crossing of hlh-11 mutant with Phlh-11::hlh-11 GFP
4. NeuroPAL x hlh-11 GFP Imaging

- We need more pics

5. Lifespan Experiment (with Esra).

— Esra on-going
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