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Abstract

Amyotrophic lateral sclerosis (ALS) is & neurodegenerative discase induced by G4C2 hexanucleotide repeats in the noa-coding region of the
C90ef72 gene, mumbering anywhere from 23 to 1600 repeats. The repeated DNA sequence is transcribed to RNA, which then folds into 3
tetrahedral structure called & G-quadruplex (RNA-GH). This structure aggregates with cylosolic proteins, leading to the formation of an
intracellular gel which impairs motor neuron fumtion, and gradual loss of muscle mass. However, the synthesis and cloning of repetitive GC-rich
sequences, such as (GAC2),, rnging more than 100 repeats remains technically challenging due to its structural character and cellular toxicity
Indeed, C2),is 0 = 71 repeats. thod for the
T 1 U e e e el e A e e e T s i e
(GAC2) .39, bsed on the sequential igation of sticky-end (G4C2);, DNA. T7 transcription was successful on these longer templates, and we
obtained (G4C2)sc113 RNA for the frst time, which is most likely the longest uninterrupted artificial (G4C2), RNA 1o dste. These results are
expectd fo coniribue 0 esesrh o diseases caused by repetitve segences by providing un easy(o-se cllfee method fo ivestgating the
RNA-GA the future screening RNA-
G-binding drugs
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STEP@ GA4C2 “addon” DNA ligation X 1,2

Result @ Able to synthesize DNA template (G4C2) 45335

STEP®) GA4C2 “seed “+ “addon” ligation
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types of DNA designed. One is called “seed”, which includes biotin, 3
random sequence, T7 RNA promoter, and (G4C2)S. The other type, calied
the "addon”, only includes 3 (GAC2)10. We added 3 biotin §'end
v modification, allowing us to pul down the DNA tempiate connected with
the seed oaly.

% @ Sticky-end G4C2 DNA (n > 23)

RS I — T T
Target of this research
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Protocol & Result of 2021 Protocol of 2022~2023
(D synthesis of blunt-end G4C2 DNA (D Synthesis of sticky-end G4C2 DNA
o cicoon Rt o e e ey

el

Result@ Able to transcribe 100% (GAC2) g5 555 RNA template

STEP®) T7 RNA polymerase reaction to obtain GAC2 repetitive RNA
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@ G-quadruplex formation

GAC2 RNA Gquadruplexes are stabilized by specific ions like potassium
(€'}, sodium (Na'), or magnesium (Mg™). By adding these specific ions,
and investigating the conditions, we were able to define the condition to

Result @ RNA transcription of (G4C2) 15, «

formation, we are used the Gircular Dichroism (CD).

() RNA gel in vitro generation

We want to form a gel from RNA GAC2 G
quadruplex in vitro, to reproduce the condition of
ALS patients cell environment,

> We found that T7 RNA polymerase is able to transcribe up to 17
repeats of 100% GC highly structured RNA.

P This time (m 2022-2023) we want to make longer repeats (more

than 17 repeats) (4Gl RNA forming a siructure 1o be a el

Result@ G4C2 RNA G-quadruplex structure checked in CD

The theory of Circular Dichroism (CD), image from Carvalho et al. 2017
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Circular Dichroism Spectra
STEP@ G4C2 RNA G-q plex f by Circular (cp)

(G4C2)4 oligomer DNA in 100 mM [K+]

Discussion

Unfortunately, the amount of RNA we recovered in Resuh was
not sufficient to conduct CD analysis. To estimate the detection
range of our machine, we used DNA oligomer (G4C2), in 100 mM
Kel

The signal was barely detectable at 0.1 nM and relatively dearer

biark | at 0.5 nM. Therefore, we should achieve the production of 0.5
—017M | AM RNA to measure by CD. This time, 3 10mm cuvette of 3 mL
s | capacity was used, meaning that the total amount required to
achieve 0.5 nM was 1500 pmol DNA.

since we had obtained appromately 126.2 pmol of the
equivalent RNA (G422),, we were below the detection limit. We
will improve this by obtaining more RNA and using a 1mm-thin
cuvette (0.3 mL) to r2duce the required amount by 10-fold
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