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the idea based on dystrophin Kobe, in which exon 19 is naturally skipped due to a 52-bp
deletion within the exon®”.

Then, some experiments were carried out in cells from patients and a mouse model to
demonstrate the feasibility of exon skipping. Two groups studied cultured muscle cells from

10)11 . . ) L ) D13
" which carries a nonsense point mutation in the in-frame exon 237", In

the mdx mouse
both studies, skipping of exon 23 maintained the reading frame, at least at the RNA level as
demonstrated by reverse transcription PCR. Another group showed restoration of dystrophin
at the protein level after exon 46 skipping in cultured muscle cells from two DMD patients
with an exon 45 deletion'. These seminal reports paved the way for many other studies
conducted in patient-derived cell cultures® ™. These, and numerous in vivo studies in DMD
animal models (described below), have convincingly demonstrated the therapeutic potential

: . 15)-18),25)26
of exon skipping 718).29)26)

1) Mdx mice

In experiments performed by Mann, et al” and Lu, et al'?, 2OMéPS with the non-ionic
polymer F127 were injected into the tibialis anterior muscles of mdx mice. The sequences of
the 2'OMePS were complementary to the mouse Dmd exon/intron 23 boundary region.
Dystrophin expression, with its correct subsarcolemmal cellular localization, was restored in
20% of the muscle fibers. Moreover, this led to the expression of DGC components and
improved isometric force. Furthermore, systemic administration of the 2’OMePS with F127
revealed that dystrophin was expressed in the skeletal muscle of the whole body except the
heart. There was no toxicity arising from the 2’OMePS. However, there were still two
hurdles remaining * firstly, F127 was required to administer 2OMePS into the muscle ; and
secondly, dystrophin expression did not reach a therapeutic level.

Later, phosphorodiamidate morpholino oligonucleotides (PMOs), the new generation of
antisense oligonucleotides (Fig. 1), were administrated into mdx mice”'®. PMOs have
morpholine rings instead of deoxyribose rings in DNA or ribose rings in RNA, and the
morpholine rings bind to each other through phosphorodiamidate instead of phosphoric acid.
PMOs are non-ionic, which minimizes protein interactions and nonspecific antisense effects,
and they have several advantages over 2’OMePS such as high solubility in water and a high
binding capacity to mRINA. Systemic induction of dystrophin expression was observed by
PMO administration and it reached a useful level in skeletal muscle throughout the whole
body except the cardiac muscle. One limitation of PMO-mediated exon-skipping therapy is

that cardiac muscle cannot easily take up PMOs. Recently, to improve the uptake of PMOs
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by cardiocytes, peptide-tagged PMOs (PPMOs ; Fig. 1) and octa-guanidine PMOs (Fig. 1)
were developed. PPMOs are covalent conjugates of PMOs with cell-penetrating peptides
such as fS-alanine (B), S-arginine (R), or 6-aminohexane (X)". On the other hand, octa-
guanidine PMOs are PMOs coupled with eight guanidinium head groups on dendrimer
scaffolds that enable delivery into cells™ ™. Both types of modified PMOs have been
demonstrated to be more effective than nativé PMOs in inducing exon skipping in cardiac
muscle after intravascular injectionw) ' However, there are potential concerns that PPMOs
might elicit an immune response or demonstrate toxicity compared with PMOs because of

the protein moiety.

2) Canine X-linked muscular dystrophy (CXMDj)

Golden retriever muscular dystrophy (GRMD) dogs are characterized by progressive
skeletal muscle weakness and atrophy, and carry a point mutation at the intron 6 splice
acceptor site in the canine DMD gene. However, these dogs are too large to be maintained
conveniently. Thus, we have developed a strain of medium-sized dystrophic Beagle dogs
(canine X-linked muscular dystrophy in Japan ; CXMD;) at the National Center of
Neurology and Psychiatry, Tokyo, by artificial insemination of frozen GRMD semen™ .
The mutation leads to skipping of exon 7, which leads to a premature stop codon in exon 8.
As a result, no dystrophin is produced in the affected muscles. Recently, we reported
systemic administration of a cocktail of three PMOs targeting exons 6 and 8 to restore in-
frame dystrophin in CXMD; dogsﬁ). We showed that dystrophin was restored in the skeletal
muscle of the entire body. The motor ability of treated dystrophic dogs was also improved
with no side effects. This is the first report that multi exon skipping is feasible and effective
in improving performance of dystrophic animals in vivo. However, the expression of

dystrophin in cardiac muscle was not observed in CXMDjy dogs, even at high doses, the same

. .25
as in mdx mice®,

3) Mdx52 mice
The particular mutations found in the mdx mouse and CXMD; dog are very rare in

humans. Since there is a significant genetic heterogeneity among patients with DMD, it will
be necessary to target the mutational hotspots in the DMD gene for providing exon-skipping
therapy to more patients. For instance, effective skipping of exon 51 could treat 13% of all
DMD patients according to the Leiden muscular dystrophy database (http: //www.dmd.nl).

Fortunately, the mdx52 mouse exists, in which exon 52 of the murine Dmd gene was deleted
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by homologous recombination, leading to a lack of dystrophin and dystrophic changes with
muscle hypertrophy. Using this mouse, we conducted a preclinical study of exon 51
skipping. We systemically delivered PMO into mdx52 mice, seven times at weekly intervals.
This induced 20-30% of wild-type dystrophin expression levels in the muscles of the whole
body, and was accompanied by amelioration of the dystrophic pathology and improvement

in skeletal muscle function®.

4 . Proof-of-concept of exon skipping in DM patients

Following these studies of AONs in vivo, which demonstrated dystrophin expression and
functional restoration, two groups in Europe have started to demonstrate the proof-of-
concept in DMD patients. However, to use this therapy in a clinical trial for DMD, there was
an important issue that had to be addressed. Normally, a small group of healthy volunteers
would be selected to assess the safety, tolerability, and pharmacokinetics. However, because
this therapy produces out-of-frame dystrophin in normal individuals, a clinical trial in
healthy volunteers was not possible from a safety point of view. Therefore, the two groups
conducted phase I clinical trials of exon 51-skipping in DMD patients in whom skipping of
this exon could restore an in-frame and functional dystrophin protein. The Dutch group
chose a 20-mer 20MePS (PR0O051)””. Four DMD patients received 0.8 mg of PRO051
injected into the tibialis anterior muscle. A biopsy performed 28 days later revealed
restoration of subsarcolemmal dystrophin in 64-97% of the myofibers in each patient27).
Furthermore, PRO051 did not evoke any clinically apparent side effects.

On the other hand, a British group collaborating with AVI Biopharma selected a 30-mer
PMOs (AVI-4658)%. A single administration of AVI-4658 was injected unilaterally into
the extensor digitorum brevis of seven patients, in a single-blind, dose-escalation study that
included a placebo control administered to the contralateral same muscle. AVI-4658
successfully restored the expression of dystrophin at the higher dose (0.9 mg) received by
five of the seven patients. No adverse events related to AVI-4658 were observed™. These

two studies have demonstrated the proof-of-concept of exon skipping for DMD patients.

5. Application of AON therapy for other neuromuscular

diseases

The attempts at antisense therapy in DMD provide a useful platform to develop
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experimental therapies for other neuromuscular diseases, such as amyotrophic lateral
sclerosis (ALS), spinal muscular atrophy (SMA), and myotonic dystrophy type 1 (DM1)*.
Recently, ISIS Pharmaceuticals, a company focused on clinical applications for AONSs, began
a phase I study in familial ALS patients with a superoxide dismutase 1 (SODI) mutation,

attempting to knock down the mutant SOD/ gene that causes disease™.

1) Spinal muscular atrophy

SMA is an autosomal recessive neuromuscular disease characterized by degeneration of
lower motor neurons, with resulting progressive muscle weakness. The clinical phenotype
and disease severity can be varied. Absence of the survival motor neuron 1 (SMNI) geneis
the cause of SMA ; however, its severity is mainly correlated with the copy number of the
SMA modifier gene SMN2, which is nearly identical to SMN/ but has a single nucleotide
replacementm. One SMN2 copy produces only 10-20% of full-length protein identical to
SMNI, whereas the remaining SMN2 transcripts aberrantly splice out exon 7 because of a
silent mutation within an SF2/ASF-binding site, resulting in a truncated, unstable version of
the SMA protein. Therefore, exon inclusion, not skipping, in exon 7 of SMN2 would be
required for a therapeutic effect in SMA™?. Enhancing exon 7 inclusion within the SMN2
pre-mRNA is predicted to result in more full-length SMN protein being expressed. AON-
mediated inhibition of the intronic splice silencer site in intron 7 of the SMN2 gene did affect
pre-mRINA processing, leading to exon 7 inclusion in the mRNA and resulting in increased
production of normal SMN proteinw . Thus, this approach has a therapeutic potential for

SMA and other diseases caused by mutations that disrupt SF2/ASF-binding sites or induce

exonic splicing silencers.

2 ) Myotonic dystrophy type 1

DM1 is the most common adult form of muscular dystrophy. Unlike any of the other
muscular dystrophies, the muscle weakness is accompanied by myotonia (delayed relaxation
of muscles after contraction) and by a variety of abnormalities in addition to those of muscle.
DM1 is caused by an RNA gain-of-function due to an expanded CUG repeats in the
3'untranslated region of the dystrophia myotonica-protein kinase gene. Because the
interaction of muscleblind-like 1 (MBNL1) protein with the expanded CUG repeat
contributes to aberrant pre-mRNA splicing and pathogenesis in DM1 patients, Wheeler, et al.
administered a 25-mer PMO (CAG25) complementary to the CUG repeat to HSA™ mice,

which express high amounts of expanded CUG:s, repeats in the context of the skeletal a-
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actin gene and show similar patterns of aberrant alternative splicing to those seen in DM1
patients. Treatment of skeletal muscle redistributed the MBNL1 protein from nuclear RNA
foci and normalized the aberrant splicing regulation, resulting in improved ion channel

function and minimization of skeletal muscle myotonia35) .

Thus, this approach has
therapeutic potential for DM1 and possibly other diseases caused by triplet repeat expansion

such as spinocerebellar atrophy or Huntington disease.

6. Conclusions

Approximately 140 years after the first description of DMD patients and almost 25 years
after the identification of dystrophin, a promising therapy for DMD patients is now
emerging. The results of two recent phase I clinical trials in DMD patients are highly
encouraging. Over the next few years, treatments specific to DMD will likely become
available. Although additional basic and translational studies are required to develop safer
and more effective treatment strategies, this therapy may have broad application for other

neuromuscular diseases.
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BETAIHIAMIT 4 —BLUEFILYIR
dystrophin iZ N CHIfEE 7 7 5~ #i#E (F-actin) Iz, CiaTdystroglycan (DG) %
ML CHARBECEAL, BE2EEHML w5, «-DGIXO-v v/ —AEIEH
ENLTCEEERED? I VicHEa T 3. BakEBRT % 4 >Dsarcoglycan (o
- B-, v-, 0-SG) DEGEFEELHIA 74 —%5[ERBIT. BRHGRE
B 2= vE#H (laminin a2 heavy chain) OEBIZEELEREHI A b
74 —%FET S, MEBJE, FCMD, WWSEDARERHI A bu 7 4 —icid il
LT, a-DGOEHEEMHEENRHIN, o -dystroglycanopathy & > ) R EMES
HRIE X 17z, S syntrophin, SS : sarcospan, AQP4 : aquaporin-4, BMD :
Becker muscular dystrophy. FCMD =7 XicB L CikKanagawa, M. et al. :
Hum. Mol. Genet., 18 : 621-631, 2009 2SI i\,
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R
x2-3 ST3Gals

B1-4 ~f— B4GalTs

POMGNT1

~—e
B1-2 MEB &

POMT1/POMT2

e
WWS

a-DG

BIEE 2 : a-dystroglycan (a-DG) DiEiEL O-7 ./ — A BIHERS
POMT1, POMT2 i Walker-Warburg iEfE#E (WWS) 0 FERERET T, #HeE2
FRLTa-DCOEY V- ALAZvicey ) —ARRAINZEELSNTL
%, POMGnT1 i muscle-eye-brain (MEB) WOBEEEEFTN-7EF L7 a
VIvERey /) —AREBIES. BIUBEEREHFC A PO 7 4 — T BELEH
BEiE 7 S = VEAROETHRO oNs, BERSTFTHS 72 F v OEEBRES
EEEH S 2 Tid s, POMGNT] L EEHEHRT 2 LEZ 65N T3, large
B Xlarge LHHRAME R HDFKRP (fukutin-related protein) ®E#Ed o —DG 0
HEMBREE 2R THIA IR 7 4 —2REI B0, 2 OHEMEEIITHTS 3,
a —dystroglycanopathy TiZ7 S =V 22U LT3V A Y FLoEaiErsEtbi
32 EAYREBOFLTH S LEZ 5B (BAGalTs : betal,4galactosyltransferases,
ST3Gals : alpha2,3sialyltransferases)
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[Z#&] C57BL/10ScSn-Dmd™/J

[B&%#] C57BL/10]

[(REOPEE] a7 4Py 7RH, S22V PR, HAREEER

[298 - #3%) mdx@ + 0 H A % & (homozygotexhemizygote
' (femalexmale)

[MEROER] BAFEE<T X

Ul 5@

Duchenne#lfF 2 bu 7 4+ — (DMD) ofRFEWEF )L A, DMD
BEETFOLZY 2303185 BEHD CH 1EEBERICL ) TICESEb-
Feledici&lka Fr ki, 2R dystrophinRET 22, =7V VR
¥ v 7z ko Tdystrophin BEIEHESER LU N=F 2V b7 74 3=58
DIBICHERT 2, &8 2~ 38> o BFRHOEN - BE, REEMED
BEBAGN, £8 10BEMEIIER - 2% L BEENRET 2REEZT
T (®). La»L, DMDEZELELD, mdx TREEREIVLIHERIN
TBY, BRAOGMENL - IBIFL, BRADETHIEET, HEHE-TR
EEFHARANIT ~ 19 BRRE LoEd ., fIsIcEREOZE Y - #E5 -
KM - BERALIZEITHETH B, '

N-ZF)N=buY LTI E > THEEINLERE Y R (ndx?-mdx°)
®DMDEEFLEELZRET 272, 51FHOIY Y ViILRF vl &
VIERZEF E2BA L CDMDEETRBEE L 2v v 2 (mdx52) ) & EH
INT0E, ZN6Dey AOFREA I mdx LERL T»3,

U B

- dystrophin KBIC X BHUA LT T 4 — DIREETTAE.

- DMD 2 i % 3£YnagiE - R FIRE - MESEeEE DR,
BRI, HREAOWNE, IFE CKEDET, BRI DEIES CRIE
T 5. '
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FEOH HEE:

Semdx ¥R

A) $BEH D mdx <7 AL C57BL/6< TR (R). HETRRRIBOEICL {, EELHE
HRE N KL Cmdx DEERGZ, BLAEXERICHS, B) £ C) FHIKEHH.E B
&, mdx TI/INEDHEE (EEEHE), PR (EE0EE), MR, S,
BHROFXNFENEE, mdx <7 A TRHEBEESEEN L (BN TBD, Bkt - &
HLEH->THEETHS

U AFHE

[AFs] =BT RPZERT (http://www.ciea.or.jp/), JacksonBFZERT
(http://jaxmice.jax.org/strain/001801.html ; MGI :
1856328), HBWIFHAF ¥ —ILR -« Y= (http://www.
crji.co.jp) IKHEXTE S, 54 v AZ0FIBEE IR, 28,
BREBAK (MERXRZEEHERHYE) 23, mdxvV A%
C57BL/6 ~E LR L T 7 C57BL/6-mdx D ERE S REIN I3 E 7
T - REEE Y v Y AT EREYEEE (http://
www.nenp.go.jp/nin/guide/r_ani/index.html) THRFI LT
3 (MTAH),

SEE
1) Spurney, C. F. et al. : Muscle. Nerve., 39 : 591-602, 2009
= Mdx % f W 72 IBEIF 7 O Tl 5 1B 3 2 8 A
2) Amalfitano, A. et al. : Muscle. Nerve., 19 : 1549-1553, 1996
x5 4V TPCROZEVREHEINTVS
3) Kudoh, H. et al. : Biochem. Biophys. Res. Commun., 328 : 507-516, 2005
4) Areaki, E. et al. : Biochem. Biophys. Res. Commun., 238 : 492-497, 1997
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“ mdx, utr‘/" 'q' e

[Rft#] mdx; utr /-

[F=R#] C57BL/10

[(RBEOSE] av Y=y 2%

[25%E - ##5] mdx & utrophin / v 2 7% F =7 2 O

[EEOEE] utrophin iz dystrophin L HEEDSE L, 729y &S

#, dystrophinf§s v S BEAK L ORESHEELEL T»
5. mdx <7 A DFHFEMER T3 utrophin 2SF IR L T
%52 LH 6, mdxiZEIF 3 dystrophin @ K18 % utrophin 23
RELTwB EEZ SN T Wi 19974, K. Davies & & J.
R. Sanes 6 @ 2 7' )V — 73 utrophin KIBE < 7 X % {E&L
L7223, utrophin RE=7 2ARH A+ a7 4 —DEHRAMZ
B34 do7:, LaLmdx <2 & utrophin KIEH < 2
ZENT A O Tmdx; utr /"= 7 2 %{EH$ 2 &, Duchenne
B2 bn7 4 — (DMD) BHEORERICAI-EFER
%7 L7z, utrophin 3% % fE dystrophin D#gs % fi> T
WA EDEERHE N

0 58

mdx; utr~/ T EFHES 4~ 208 ThH Y, BEEOHHET, HERD,
BIEiE, BHBRBEIE L (B). £-454#46 HE» o BEEIC s W
FIRRHED BRI L AL RO s 3 . 28D O BRI B\ CEIEEA
BHONDD, 4~5BHMETCOMREImdx~T A EEDS R, L
L, mdx LBz D), 5EEMUELER - BASEATHY, 1088
PURAR I B\ CTHH S D R B L 2 U 3. AT D R, BLEERT DMD
BEOHRELZIVRBMLEZEFLYRATHYD, BERECHCSNS.

O @i

dystrophin REIZ X 2852 2 b1 7 1+ —OWEFZ & DMD Iz 34 2 3%
VG - BIETIRE - MRBEsEEDES,




s utrophin - dystronphin ¥ 7V v 779 kT X

A) utrophin « dystrophin # 7L/ v 7 77 b= A LEEOHEE v 2 (8ER, 2).
B) BB OBEEYE O H.E. Bl (x400), EHRTLE <72 TREEL -5
HOMIZEWHE, SEEOTRLICHET 3, REIZ/INEOELEROGEHE

U ASFHE

[AF%] E=BREWTHRFZER (http://www.ciea.orjp/) D»SAFTE 3,
utrophin-null =7 212 K. Davies KD 5 RTEH L2 bDTH 5

SZHR
1) Deconinck, A. E. et al. : Cell, 90 : 717-727, 1997

BEFNLCTRELTOFME, REDOHFE, Y=/ ¥4 ¥y 7 PCROEENE
HINT»3

'71._ a 2 ﬁ%ﬁ)&?ﬁ?ﬁz (dyp

[(B#&] dy*/dy

[E&%#] C57BL/6

(BEFZORE] 2avP =y 725

(8558 - #i%]) ~TF oY 2AALOKE ,

[FHOEE] V-T2 v JHEci) 5=y a2 EEERTICE
FeA Y vitEBEFEBAL CEBETFE2AEL. Auvv
REFZEREHP A+ 74— (CMDIA) DEFNLTTA
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U 58

Auyv v REBE FERESY XFU74*(MDMA)®%”w7WX
FIZVIEEE o8 CRESEEO 74V 74 =205 TWw3), B
(37), v# (38 OrY>—#EEZLTED, w%-%%ﬁﬁ%-%
HHEEDORDIZIZFS I =y a2, Bl, y1TERINS S 3= (laminin-
211) PEEL, HREHBEEHICEI I =Y a2, B2, y 1 TEHRENS
7 2= (laminin- 221) BSEET S, 532V a2 BEEPSESICRIET
5$% LTCIR AR 2B, BB  EAESHEL, ETNE

B (BB 1~271H) KHRETS. {EFERAINTELERRBED
dWW?WXTMﬁV&»T%%ﬁ S IV a2 BHEOFEEIFED 51,
PRI A a7 4 —DETHERHTH 5D, BT TFIVICIEFFEEAIEAL
o, R ERREDdyY/dy? =7 A TIE R AL v VIR RE NS 3
=V a 2EHENFEIE L, BE.

L] A&

FRMEFY A b a7 4 —DORENZ, EBY - 5T - MESEEEIE.
D7 I = vEHOER Y ARKBMROHEHEIN I BETOBERERE
FIVAS 2y 7o R OREEIC X BEERE DT

o dy*/dy* DI & TiRIE

A) BFAER L dy3/dy® (B 3EM). FEMEEINEL, YA 7 4 —ERBEL, B
EHEE. B) BIREHOMMTT A O HELREG, BEE (%), PLRERE (&), =
sn 7 - CEOKEEMEER (RE), 3=V a2BHOREIC X 255 - B2
ErlT, BRICHREORD EHERINED '
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U &e

[(EZ&] Aus VI3E. EngvallBH0F R LB - 0 - 27 Vil
B - IRl - BRSICRENCRR T IV a2BH2 &L
= ThH3, 73 =2V-2,M-F3oVEENEZELH B
DS, BOEOMEAETIETI I =211, 5320221, 532y
213, 732212, 732225 It YT A L EbNS. ]
DEAFETRT BT LT, BRBSIHETS ‘

U AZEGE
[AF%] dy/dy <7 RAIEBREYHRPFER (http://www.ciea.or.jp/) %
Jacksonfff%ERT (MGI : 1856026) %5 AFTEE, dy*/dy?* <
U A FENLEM - WRERENE L v S R EFTEETEERR
BERAE CHREZRBINZHEREL T3 (EMTA) (http://www.
nenp.go.jp/nin/guide/r_dna2/index.html)

SE3HR
1) Tomé, F. M. et al. : C. R. Acad. Sci. 1., 317 : 351-357, 1994
DAYV RBICLZEREF AR 7 4 —DRLHTORE
2) Miyagoe, Y. et al. : FEBS. Lett., 415 : 33-39, 1997
=7 IV a2 BEREBY 2ADOEH L <7 ARBE OFF

[®#E4] C57BL/6JJcl.129/Svi-pomgntl (POMGNTI1 : protein
O-linked mannose betal, 2-N-acetylglucosaminyltransferase
RiE~ X (Pomgnt]misk))
[F=%%] C57BL/6JJcl (RLAZMIZX 3)
[RBEORE] 2vP 2=y 7325
(5538 - #:45] heterozygotexheterozygote, & EfEfklE, 44 3BRAE T
T LR TVRDT, ZDICRELTEL ZEUETH S
[(fEOEE] ESMlECOMAMBRAZIZL D pomgnt] BEFOLZ V18
ZEUEIE, 744 VINEERFEEUEIICERL /2
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REWOR - S MERESILER T |

W

POMGnT1 BT OERTHRREFH Y X b u 7 1 — LIEEH, KMok
TR EE (IENERE) R8s 328 - B - B (MEB : muscle-eye-
brain disease) MFEET 2. YEFATIEFEEEITNZ L, BTEEN
HY, B2Ro LT3 LBREHR VT 2178 (V7 7AEVY) 25Tk
g, FEMEEIZT CIERNTE 3, ME CKED LR CRHBMEDEIL L &3
BMTH 2, IRRCIIRERBOEFECHEENE OETOEN, AKX
CREDIREE R EBHERINTEY), MEBREEDORESH LRAL (EROIE
D3RV, MEBBE L FARICHERERORYE (KIMEBEOELNE) 235
D, MRTIEREFECEMNER»AO 5 n, GFAPLEZRZTH &, BR<
P ATZDREENLCEHETERE L TE D, glial limitans (7)) 7H5RE)
DEBEBRON TV EERHEINS,

U R
MEBJ# X B8 L7 o -DG OMHBHZFE & § 5K EHV 2 b o
7 4 — DIFRER X BT,
mE
EmEA] EFMERL L i L Tl S <, EREEME TRIECT 5 2 L
%<, AECEENBETSH S, ZNUBREEL TV
U AFGiE&

(AF%] BE26H - HRERIIE LY ¥ — R EImE G R BIRETE
8 (http://www.ncnp.go.jp/nin/guide/r_dna2/index.html)
[AF%4] EMTA

SEHR

1) Miyagoe-Suzuki, Y. et al. : Mech. Dev., 126 : 107-116, 2009
SHREOE KD 5 POMGTI K7 AN EALTEE S DO L 25X

2) Liu, J. et al. : Mech Dev., 123 : 228-240, 2006

DL FPOVANARI F—BE 227V VITBEAZIN T3 Pomgntl /v 770
e RBEHINTED, The Mouse Transgenics Core of the Consortium
for Functional Glycomics 5 AFHEETH % (https://www.functionalgly
comics.org/static/consortium/resources/resourcecoref.shtml)



