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The potential for gene-editing to increase muscle growth in pigs .
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The potential for gene-editing to increase
muscle growth in pigs: experiences with editing
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Abstract

Background

In the next 50 years. the world population & predicted
o increase o between 9.5 and 10 billion propbe, resule-
img im an increased demand for feod. In partioslar
the demand for ansmal-derived  protein i expecied 1o
imscrease S0 1000 While alternative probeins ble (hose
fram plant-based meat sebilitutes or derived Trom <l
tured cells may help in eneeting this demand, a large part
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And the liver king is most def not natty . that absolute cutting edge of crispr to gene edit out myostatin.
This actually made me read a few medical articles out of curiosity. Unfortunately this isn't something
any doctor would perform. . Damn Gimley got jacked...that gene editing is the shit



Novel myostatin-specific antibody enhances muscle strength in . - Nature
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enhances muscle strength
in muscle disease models
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0:00 / 7:45 Liver King CLAIMS he had MYOSTATIN GENE EDITING Done in Singapore |
@KENNYKO 's Natty Or Not Ryan Russo 52K subscribers Subscribe 358 11K views 4 months ago
#LiverKing #Primal.



Liver King is jacked from a new procedure: Myostatin Gene Editing .

Bodybuilding Video: Kenny KO Confronts Liver King Face to Face on Natty or Not Status and Ab
Implants Kenny KO didn't hold back in asking Liver King some pressing questions about steroids and
whether or not he's had ab surgery/implants. Written by Doug Murray Last Updated on September 19,
2022 Kenny KO & Liver King (Credit: @kenykoooo/Instagram)

Myostatin is associated with the presence and development of acute-on .

Myostalin is associated with the presence and development of acule-on-chronic
liver failure.
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Dervelopmant of ACLF?

Liver King Had Myostatin Gene Editing! Not Steroids! Aaron Olson 2. 27K subscribers 7. 4K views 9
months ago Liver King tells how he was the first human to have myostatin gene.



Therapeutic base editing in the adult liver | Nature Reviews .

In vivo base editing of PCSK9 as a therapeutic alternative to genome editing

uracil DNA glycosylase

APOBEC1 cytosine inhibitor (blocks repair
deaminase BE3 base editor of deamination)
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\ 20-bp
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ACCLCAGCACGACCAGTGGCGACG
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high-efficiency editing to introduce
site-specific PCSK9 nonsense variants
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The vast majority of gene-editing projects have focused on a single gene, myostatin ( MSTN ), with
several reports of successful editing events. These attempts have been limited by the low efficiency of
successful edits and issues of viability.

Liver King Confesses To Gene Editing For His Muscles - YouTube

LIVER KING CONFESSES TO
GENE EDITING PROCEDURE FOR HIS MUSCGLES




Background Elevated plasma levels of the branched-chain amino acid (BCAA) leucine are associated
with obesity and insulin resistance (IR), and thus the propensity for type 2 diabetes mellitus
development. However, other clinical studies suggest the contradictory view that leucine may in fact
offer a degree of protection against metabolic syndrome. Aiming to resolve this apparent paradox, we .

Leucine alters hepatic glucose/lipid homeostasis via the myostatin-AMP .

Introduction. Myostatin (MSTN) is a transforming growth factor-p family member that plays a critical
role in negatively regulating skeletal muscle mass. 1 Genetic studies have demonstrated that myostatin
gene deficiency leads to muscle hypertrophy due to a combination of increased fiber numbers and
increased fiber sizes in multiple species including human, 2 cattle, 3, 4, 5 mouse, 1 sheep, 6 .

Video: Kenny KO Confronts Liver King Face to Face on Natty or Not .




1234567 PMID: 37554924 PMCID: PMC10405090 DOI: 10. 1016/j. jhepr. 2023. 100761
Background & aims: Acute-on-chronic liver failure (ACLF) has been linked to different
pathophysiological mechanisms, including systemic inflammation and mitochondrial dysfunction.



S000000, not natty then : r/facepalm - Reddit
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Myostatin is a muscle hormone, it is decreased in patients with muscle loss and is a marker of impaired
muscle function. In this study we show that myostatin levels are decreased in patients with cirrhosis,
with lower levels in patients with acute decompensation and acute-on chronic liver failure (ACLF).

Liver King CLAIMS he had MYOSTATIN GENE EDITING Done in . - YouTube

This is the first report describing the effects of long-term, systemic myostatin inhibition in a large-
animal model of DMD, and we believe that the simple and effective nature of our liver-directed gene-
transfer strategy makes it an ideal candidate for evaluation as a novel therapeutic approach for DMD
patients. Go to: Introduction

Generation of myostatin edited horse embryos using CRISPR/Cas9 . - Nature
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We found that both rAAV-SaCas9 systems had gene editing efficiency, reducing the expression of
myostatin by affecting the relevant signaling pathways, thereby altering the physiological status.
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Antimyostatin Treatment in Health and Disease: The Story of Great .
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Antimyostatin Treatment in Health and Disease: The Story of
Great Expectations and Limited Success
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Absbract I the pas 20 years, iyoslaling a pegabive regulaios of mosche mass, has altfacted aberion
s potential therapewtic Rarged i musoalar dystrophies and other condstions. Preclinical studses
harve showm potentiall for increasing muscular mass and amsliorating the pathological features of
dyitrophic muscle by the inkdstion of myostalin in varoos ways. Howeves, hasdly any ¢linical
trials have proven 1o translate the promising resulis from the animal models into pationt popals-
taws. W present the back ground for myostatin regalation. dinical and preclinical pesalis sand dis-
i wly branslation Froen aramald models ks patsenss is didfioalt. Based on thas, we prut the glinical
relevanoe of hature anbimyostatin treatmaont inbo perspeative

Eeywords: myostatin: susoular d ystrophy: muscular regoreration; AcERITR; TEF-f

L. Intraduction

Musoular dystrophses corsist of & broad array of inberited conditions charactenized
by muscular wasting and atrophy. As clirdcal presentatbons in patients may vary duse toa
winle spocinam of phenoby pe—genolype variants for o partiolas ged, & cofmamean treal-
mnt. nod dbepensding on conmecting a single molecular defect, has emerged a5 an attractive
target for development. For the Last X years, one of the mosd promasing therapeutic sub-
jects in the field of musalar dystrophics has been myostatin. Identified for the frst time
in 1997, myostatin knock-oait in mice cawsed increases] muscle mass 1] ang msitatsns in
the myostatin gene (M3TN) gene have subsequently boen identified in the double mus-
ched Belgian Blue and Piedmaontese catthe [2-4) as well as whippet racing dogs [5]. In 2004,
& Joss-of-function mutation of MSTN in a German boy with a bypermuscular phenotype
demonstrated that the eifisct of myvostatin is functionally conserved across different mame
mualian <p=\'l-,-\-1r.1. Senew pyastatin limss oof fuimctiom did b Appear o haw_tn:r Megative
impast on viabality snd bongevily [78L mberest was raised towards o noved reatment by
harmessing the potintial of inbibiting this regative regulator of mresoular growth, bumers-
ous studies in animal models and dlindcal trials have tried to explone this relationship with
promising results in preclingcal studies, which have translated poorly in homan clinical
studs, As Bhe molecular aewd rnn:!ini..'.n Bpuindation for myvostatim nhibation have been
carefully reviewed bedore [9.00], this review will briefly describe the molecular invalve
mant of myastatin in the musde of humans and mice as well as healthy, diseased and
exercising individwals. We willl foous on the detailed results of the prodlinical studics, the
common denominators of these and we will presenit the results of the clinical trials in
humans and how nesulis in mioe may of may nod franskate o humans, Finally, we offer
perspective fo 4 Future path for enyostalin inhdbithon wilh respect o B Knowlodge Ehat
the past 20 years of myostatin reseanch has provided us with,
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Background While product of the myostatin gene (MSTN) is an important factor influencing muscle
growth, which is well confirmed in nonhuman species, it has not been clearly confirmed whether MSTN
expression influences interindividual differences in skeletal muscle mass, affects posttraining changes,
or plays a role in the age-related loss of muscle mass and function in humans. Although the .



Generation of myostatin-knockout chickens mediated by D10A-Cas9 nickase .
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Liver King is jacked from a new procedure: Myostatin Gene Editing. What the fuk? This is a thing you
can do? The secret behind building healthy insane muscle mass: just edit your fukin myostatin gene
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Liver King Had Myostatin Gene Editing! Not Steroids!

Jun 2013 Location: Washington, United States

- YouTube

This technology incorporates two core elements into the "sweeping antibody": (1) a fragment
crystallizable (Fc) domain with enhanced affinity to the FcyRIIb receptor, and (2) an antigen-binding.



Improvement of muscular atrophy by AAV-SaCas9-mediated myostatin gene .
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Improvement of muscular atrophy by AAV-5aCas9-mediated
myostatin gene editing in aged mice
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Abstrast

Muscle mans and arca wmlly docreae with age. and this phenomonon & known s sarcopenia. This ape-related atrophy
e bbes with insullicent kevel of menscho oclls ddfferentiate and praliferale regulated by e TGF signalmg pathway and
the expresason ol E3x uhigastin-pesicin ligass by the apad. Sarcoponis makes o buge impact om the aging socaety. hocause il
has the characiontic of luph Ecidence, enlcmave ahone effocts and dnease aggravation gradually, Ciunked by a sangle-
guide RNA {igRNAL, Casth noclesse has been winkely used in penomse odinsg, opesang up & new palnway for sarcopenia
reatment. Here, we present two pAAYVY syapems, pXAOL-AAY UMY Salm0 UhspgRNA and pXbl]-AANV-EF oSl b
RN A - sghNA, wihich odited myosmtin efficiensly. By delivening the two rAAN-SCast targets w0 myosialisn via
intramvescular mjection of aged mice, an isoreme in body weight and an increase in the rumber and area of myofibers were
ohsorved. Knockout of myostatin ked oo TGE:§ signalimg patheay changes, and inoreased Myol), Pax? and Myol protein
levels andl ivcressed the mumber of satellie cells &0 mprove muscle cells differeniisiion. Maorcover, knockout of myosiatin
prevemted the amophy of mushe eoclls theough educed Murdl and MAPbx profein kevels. We found that both
rAAY-SaCm svatemn bad pome oditing officioncy, reduding the expression of myostatin by affecting the relovant signaling
pashmays, therphy alienng the phosiolopial salen. ‘Wi dhowed thal myostatin Bas an amportant role in activaling skeletal
il prolfcration and inhilbsting meculs atrophy duisag apsag. Thus, we propone Bl kiockou of Evoedals uang the
PAAVESal 5t syatem Bus vignilicaat therapeutss pedental in sanqoposi
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Can® s am RNA-puided endosm leane derived from the pype
Il CRISPR-Cas sdapiive immune  system of  hactenal
asdaplive smmune system. Becass of s wsall side, sromg
targeting and high elifng elhesency, il bas beem widely
used i penome editing and Bas a beosd spphcation prospect
in dnease therapy, However, penome oditing of bssue in
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posi-natal amimals is pestricied bocasne of the challmge of
delivering Cas% im vivo. [n recomt years, recombinant
admo-aasociated virms (rAAY) as a promising pone deliv-
ory veglor, has been widely used = ponome oditing af the
animal kvel The application af this vocles an poas terapy
pomscsses several advantapes, including galensive sefolvpe
specilicy, a how oncopenic fiak of host-pemoms Inlcpration
and how Emmnopenicily, However, the retnctive csfpo
sare (=83 kb) of AAY Emil the abslity o packaging e
commaonly weed Srepeocovens puogesss Cn® (SpCast,
=<l 2khj and s single-guide RMA isgRNA) inio a singhe
vector. The compact 5aCa® (-2 5 kb) which is derved
from Seaplhplocorcus aurems, i smaller and possesses a
morr specific prodospacer  afjacent madif (PAM) than
SpCan®. which mukes il metable for delivery wiimg AAY
woctor, Ran ot al 1] soported that SaCas® can odil the
grroms with dfhcimsics simikar 1o thone of SpCanf, and
packaped Salax' and s sgENA anlo g single AAY veco,
i signifcstly reducang expeesaon kevel of choleeril
by knocked onn Posic s the moues hver, El Relasy e al.
[2] showed that & single sysiemic AAY-SaCad could
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Identified for the first time in 1997, myostatin knock-out in mice caused increased muscle mass [ 1] and
mutations in the myostatin gene ( MSTN) gene have subsequently been identified in the double muscled
Belgian Blue and Piedmontese cattle [ 2, 3, 4] as well as whippet racing dogs [ 5 ].



Targeted Myostatin Gene Editing in Multiple Mammalian Species Directed .
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Targeted Myostatin Gene Editing in Multiple Mammalian
Species Directed by a Single Pair of TALE Nucleases

Li X', Piming Zhao', Andrew Marianc® and Renchl Man'
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extensively purssed 1o increase muschs mass in varous dissase settings Inchudi Here, we report a
W class of reagents based on tanscriplon aclivator-like eflechod muchises rrnmmwm-mu
the genome level. We designed a pair of M5TN TALENS 10 target a highly conserved sequence in B coding region of the
rycatalin gane. We demonsirste that codelivery of these MSTN TALENS induce Righly specific and efficint gene disraption
in a variety of human, catile, and mouse oells. Based upon sequence analysis, this pair of TALENS ks expecied to be functional
in masy other mamalisn species. Momsover, wa demanitnale that Bese MSTH TALEMS can Eaciftabe Wrgeted integration of
w mCharry sxpression casseiie or @ lawger muscular dystrophy gene [dysierling expression cassetie inlo the BSTN locus in
mouse or husan calls. Therelore, targeted editing of the myostatin gene using our highly specific and efficient TALEM pair

would tacilitate coll engineering, allowing polentisl use & ranslalional resaarch lor coll-based thenpy.
Moiacular Tharapy—Muchse Ao (2013) 2, 0112; doe 10 10380 mina 201335 poblished onlire 30 July 213
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Ren, Xiao et al. identify a mechanism by which myostatin regulates adipogenesis, using myostatin-
knockout pigs. Myostatin deficiency upregulates MEF2C that binds to the promoter of miR222. miR222



Genetic variants in myostatin and its receptors promote elite athlete .

Myostatin (MSTN), a member of the transforming growth factor-3 superfamily, is a negative regulator
of muscle growth and development. Disruption of the MSTN gene in various mammalian species
markedly promotes muscle growth. Previous studies have mainly focused on the disruption of the
MSTN peptide c ...



Myostatin regulates fatty acid desaturation and fat deposition through .
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Myostatin regulates fatty acid desaturation and fat
deposition through MEF2C/miR222/5CD5 cascade
in pigs
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The application of new technologies for gene editing in horses may allow the generation of improved
sportive individuals. Here, we aimed to knock out the myostatin gene (MSTN), a negative .



Long-Term Systemic Myostatin Inhibition via Liver-Targeted Gene .
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Myostatin (MSTN) gene knockout can increase lean muscle mass and has been widely used in livestock
breeding. MSTN deficiency also regulates various metabolic processes. However, the effect of MSTN
knockout on the liver, the largest metabolic organ, has not been reported.



Targeted Myostatin Gene Editing in Multiple Mammalian . - ScienceDirect
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In the chicken DF1 cell line, we recently reported the efficient knockout system of myostatin gene with
D10A-Cas9 nickase . gizzard, and liver. The quantity of abdominal fat mass except for intra-abdominal
fat in the intestine was extracted and weighted from the sacrificed WT and MSTN KO chickens. .
D10A-Cas9 nickase-based gene-editing .



Myostatin Knockout Regulates Bile Acid Metabolism by Promoting Bile .
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Musunuru et al. 3 established a 63% base editing efficiency in the liver, which coincided with a mean
81% and 65% reduction of plasma PCSK9 and LDL cholesterol levels, respectively, all of which .

Myostatin is associated with the presence and development of . - PubMed

Myostalin is associated with the presence and development of acute-on-chronic
liver failure.

Myostatin (MSTN) is a transforming growth factor-f3 family member that plays a critical role in
negatively regulating skeletal muscle mass. 1 Genetic studies have demonstrated that myostatin gene
deficiency leads to muscle hypertrophy due to a combination of increased fiber numbers and increased



fiber sizes in multiple species including human, 2 .

» https://sroups.google.com/g/escopiroli/c/Ff1 XTik03-Y
» https://groups.google.com/g/39hunk&82/c/e-TCA4mFQi5c
* https://groups.google.com/g/aasseller/c/yhNXvWssChc
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