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Spinal anesthesia increases the risk of venous thromboembolism in total

arthroplasty: Secondary analysis of a J-PSVT cohort study on anesthesia.

Nakamura M!, Kamei M, Bito S, Migita K, Miyata S, Kumagai K, Abe I, Nakagawa
Y, Nakayama Y, Saito M, Tanaka T, Motokawa S.
Medicine (Baltimore). 2017 May;96(18):e6748. doi: 10.1097/MD.0000000000006748.

Clinical guidance on the choice of anesthetic modality vis-a-vis the risk of perioperative
venous thromboembolism (VTE) is largely lacking because of a paucity of recent evidence. A
comparative effect of general anesthesia and neuraxial blockade on the perioperative
incidence of VTE has not been well-investigated.We compared the effects of different types
of anesthetic modalities on the risk of VTE after total hip arthroplasty (THA) and total
knee arthroplasty (TKA).This is a secondary analysis of the Japanese Study of Prevention
and Actual Situation of Venous Thromboembolism after Total Arthroplasty (J-PSVT). Data
pertaining to a total of 2162 patients who underwent THA and TKA at 34 hospitals were
included in this analysis. We compared the different anesthetic modalities with respect to
the incidence of VTE. The composite end-point was asymptomatic/symptomatic deep vein
thrombosis detected using scheduled bilateral ultrasonography up to postoperative day
(POD) 10 and fatal/non-fatal pulmonary embolism up to POD 10.The study groups were as
follows: general anesthesia (n=646), combined epidural/general anesthesia (n=1004),
epidural anesthesia (n=87), and spinal anesthesia (n=425). On multivariate analysis, only
spinal anesthesia was associated with a significant increase in the risk of VTE as compared
with that associated with general anesthesia. Propensity score-matched analysis for
"combined epidural/general anesthesia group" versus "spinal anesthesia group"
demonstrated a 48% higher incidence of VTE (relative risk=1.48, 95% confidence interval
[CI] 1.18-1.85) in the latter.Spinal anesthesia was associated with a higher risk of
postoperative VTE, as compared with that associated with combined epidural/general

anesthesia, in patients undergoing total arthroplasty.
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Table 3

Bascline characteristics of propensity score-matched patients with bined epidural/gencral anesthesia and
spinal anesthesia groups.
CEG n=305 SA n=305 P
Patient demographics
Age =75y 47.2 (144) 49.8 (152) 517
Sex, female 83.3 (254) 83.9 (256) 827
Body mass index >30kg/m? 12.1 (37) 9.8 (30) .365
Surgery
Total knee arthroplasty 71.5 (218) 72.8 (222) 718
Operation time >120min 46.6 (142) 42.6 (130) 328
Comorbidity
History of VTE 2.0 (6 2.0 () 1.000
Atrial fibrillation 1.0 (3 1.6 (5) 725
Dyslipidemia 12.8 (39) 12.5 (38) 903
Hypertension 63.0 (192) 63.0 (192) 1.000
Diabetes mellitus 14.8 (45) 12.8 (39) 481
Malignant tumor 5.9 (18) 6.2 (19) .865
Rheumatoid arthritis 12.8 (39) 14.8 (45) 481
Initial laboratory values
White cell count >10 x 10%/L 237 3.6 (11) AT74
Abnormal platelet counts 43 (13) 49 (19) 699
Serum albumin <3.5g/dL 18.7 (57) 21.3 (65) 418
eGFR <60 mL/min/1.73m? 22.3 (68) 21.6 (66) 845
Postoperative thromboprophylaxis
Elastic stockings 83.56 (255) 80.7 (246) 341
Intermittent pneumatic compression 84.9 (259) 81.6 (249 278
Unfractionated heparin 00 0.3 (1) 1.000
Low molecular weighted heparin 11.0 (36) 12.5 (38) .804
Fondaparinux 40.7 (124) 37.0 (113) .361
Antiplatelets 3.0(9 3.3 (10) 1.000

Data are presented as % (n). All presented variables were included in the logistic regression model for
the estimation of propensity scores. CEG =combined epidural/general anesthesia, eGFR = estimated
glomerular filtration rate, SA =spinal anesthesia, VTE =venous thromboembolism.
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LIFE SCIENCE ADVANCED FORUM

THE 2nd INTERNATIONAL ADVANCED FORUM ON AUDITORY NEUROPATHY
NOV. 2-3, 2017 STOCKHOLM, SWEDEN

Auditory Neuropathy and Auditory Neuropathy Spectrum Disorders

Kimitaka Kaga

National Institute of Sensory Organs, National Tokyo Medical Center

Abstract

Purpose’ The aim of this study was to compare the pathophysiology between auditory neuropathy

(AN) in adults and auditory neuropathy spectrum disorders (ANSD) in newborns and infants.

Materials and Methods: 17 cases of adult AN and 46 cases of infant and child ANSD were studied.
Behavioral audiometry, DPOAE, ABR, deafness genes mutation, and EABR after cochlear

implantation were investigated.

Results: Cochlear implants are useful for the reacquisition of hearing in adult although hearing aids
are ineffective. In newborns and infants, we classified ANSD into three types by following changing
in ABRs and DPOAEs over time with development. In Type I, there is normalization of hearing over
time. Type II shows a change into profound hearing loss and Type III is constantly true AN. However,
Type III is subdivided three subgroups by usefulness of hearing aid or cochlear implant or no necessity
of both.

Conclusion: ANSD in infants and child is not the same as AN in adult because ANSD is able to classify
into three types following changes in ABRs and DPOAEs over time with development. Cochlear

implants should be selected considering these results.
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Vestibular function and gross motor development in 200 children with congenital hearing loss.—A

comparison before and after cochlear implantation

Y.Kimura, T.Masuda, S.Minami, K.Kaga
National Institute of Sensory Organs, National Tokyo Medical Center, Tokyo, Japan

Objectives: To evaluate developmental changes of vestibular function and gross motor

function in children with severe hearing loss and the comparison before and after cochlear
implantation.

Methods: This study comprised 200 children (aged 2.4 + 1.6 years) with severe hearing loss in both
ears (>80 dB). We evaluated vestibular function using the damped-

rotational chair test for vestibular ocular reflex and acquisition age of head control and independent
walking as indices for evaluating the gross motor function. During rotational chair testing based on
the rate of change in the number of vestibular nystagmus, we considered the differences between a
favorable response group and an unfavorable response group.In eight cases, the rotational chair test
was performed before and after cochlear implantation.

Results: During the first damped rotational chair test, the favorable response was observed in 170
cases, the reduced response in 10 cases, and no response in

20 cases. In 16 cases (reduced response and no response), when the rotational chair test was
performed over two times at different age, both the number of nystagmus and duration of time
increased more at second test. In the favorable response group, head ¢

ontrol and independent walking commenced at 4.4 + 1.9 months and 16.2 + 5.4 months. In the
reduced response group, at 5.7 = 1.3 months and 23.9 + 7.8 months. In the no response group, at 6.8
+ 2.5 months and 22.1 + 5.8 months. On the temporal bone CT study, inner ear malformation was
observed in 40 out of 200 cases (20%). Of 40 cases, 20 cases belonged to the favorable response group
and the other 20 cases to the unfavorable response group. As for eight cases, a rotational chair test
was carried

out before and after cochlear implantation. In seven cases, the number of nystagmus after cochlear
implantation tended to be higher when we compared it before cochlear implantation.

Conclusions: (1) In the damped-rotational chair test, 15% of children showed poor

response and gross motor functions are delayed. (2) As regards the temporal bone CT study, 28
children had semicircular canal malformation. 10 children (36%) showed normal response in the
rotational chair test. (3) After cochlear implantation, there are some cases which a response of the

examination with rotational chair improves.
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Apoptosis is Associated with Decreased BDNF Signal in the Spiral
Ganglion of Otof-deficient Mouse

Kazunori Namba, Hideki Mutai, Tatsuo Matsunaga
(Division of hearing and balance research)
Summary
OTOF is responsible for hereditary hearing loss (DFNB9). Otoferlin, which is encoded
by OTOF, is localized at presynaptic particles in inner hair cells and regulates the
secretion and recycling of neurotransmitters in the ribbon synapse. We studied the
number and apoptotic status of SGNs in Otoft/+ and Otof/- mice during various
developmental stages. Increased apoptosis in type I SGNs were observed in the Otof/-
mouse from P28 to P84, which is invol/ved in decrease of BDNF.
Objects
To investigate the apoptotic SGNs and expression patterns of BDNF between Otoft+/+
and Otof/- mice.
Methods
Thick (5 pm) paraffin sections from the inner ear of Otoft+/+ and Otof/- mice, at
embryonic day 18.5 (E18.5), postnatal (P) days 1 to 7, 28, 42, and 84, were prepared.
TUNEL labeling for apoptotic cells were performed on each section, which then
underwent sequential immunostaining for NeuN and peripherin. Cells that were
NeuN(+)-peripherin(-) and NeuN(+)-peripherin(+)were defined as type I and II SGN,
respectively. Inner ear sections (obtained on E18.5, P1-P7, and P42) were also
immunostained for BDNF and TrkB (i.e., BDNF receptor), and their signal intensities
were compared.
Results
During P7 to P28, there were no significant differences between Otoft/+ and Otof/-
mice. At P42 and P84, the number of type I SGNs in Ofof/- mice were approximately
50% lower than that in Otoft/+ mice. In contrast, the number of type II SGNs
gradually decreased during development, with no significant difference between
Otoft/+ and Otof/- mice through the experimental period. The number of TUNEL(+)
type I SGNs in Otoft/+ and Otof/- was similar from E18.5 to P7. However, although
not observed in Otoft/+ mice during the same period, TUNEL(+) type I SGNs in Otof/-
mice significantly increased from P28 to P84,. There was no significant difference in
TUNEL(+) type II SGNs between Otoft/+ and Otof/- mice throughout the
experimental period. The expressions of TrkB and BDNF signals in the type I SGNs
were the most intense at P3 and P4 in Otoft/+ mice. However, these signals were
significantly small in the SGNs of Oftof/- mice at any of the time points that were

examined.
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B OFENT smooth type BEIXEY 51. 2 1%, textured type AEFHY 54,2 5%, =% AR
U —EEHIEIE smooth type BE 14 208.8 H. textured type AFF#)224.2 H, —F R
N —ZEAN SN ATAE KL smooth type BEEH) 410ml | textured type BEEH) 298ml
ThoT,

AT T M A LIZBEDRKPTRICE L TX, A 77 > MBEAKREFEOR RO
Baker 43 $H % [l — =R OfhE2 I THA L7z, Smooth type, Textured type £iLEiL DT F



AR F—DEBICER S NI, A 77 2 MCAREZ D RICERRE v, #ikFH
BT 7,
ABFZEIL, REARERA KRS - R EMBEZRXOKRE2HETTbI,

[ S
1. FERTHG OB Ml
Textured ¥ ) 2 A T ML FREINIFEFIO, FRHE 2 £ L0 Baker 578
DFEFIT. Smooth type @ 5FERIT 3 FIAMEE, 2 BINME ToH 7=, Textured type @ 4
JEFINT 1 EET, 1 EFOANETH-T-, BEDA 77 PO & REEIZ smooth type
DFF 7S textured type O & bk U CHff Lo BlA 25890 7=,
2. B L T F XN 2 57— D K fT i D PIRATF I
FEEEMBI CHRBEREOMELZBZ LI Z A, smooth type DT AN H—F
. FEEICIER SN HIERREILE IR THo7=-DIZH L, textured type TiixTF A/
A -, FEICER S - giEEw & HICMMSE Lo T,
3. Masson trichrome staining DFFulli
THXANRVF—ZHELTW-m%Z#ZET 5 £, smooth type DI FEH/RTHY |
textured type OB TIIMMASH o7z, W oOBRE S BERENSZSEBE Sh-, (1
1) #IEE T OBERMEDRSNEZR 1 DA —NATAaT V7L, W L7Z#ESE, smooth
type BEIX textured type BEL B L CTHEICR a7 R o7, (X 2)
4. Elastica van Gieson staining OFFly
Smooth type ff. textured type #f& & (ZHERIBEOKRREP I FMEMHE LB 7=, RIFNIZE
8 2 HMERHEO ISR, textured type BE & Ml L T smooth type BECHEIZZ o7,
(2 3)
5. Immunostaining @ il
FL o -SMA HifkYfa Tl smooth type, textured type & HIZFhiRMES MM A R DT-, h
PRAESE MU T smooth type, textured type THEEZRHARMN->7-A, smooth type T
VME B R8T, PiE A U F Yt Tl smooth type, textured type & ¥ (CHRHESE NG %
T, FRHESFMAaEIE smooth type, textured type THEZEZ ORI 27, smooth
type TH\ Ml & 587,

ZE2

TX AR F—OREMOERDENZ LV HEIEOMERN T ORBIRMRHED EIT & kR
HEO BBV EZRD Tz, ZNOOFRERLY ., Fx 13 smooth type DML textured type
DOEREO BRI OBNBIME L BIE L TV D L WH R ATz, £7° smooth type T
KIRFHOFE, WRDPBLOBEBHENZS BN Z Lid, EREOEFER N FERT
HHEDIZTF AN T — L HIEORIC 4=y ) BEL, BIERHEOHED AN
BrPL, BMAREZEZ LR SIRESNE/RTIERVINEE L BN, —F. textured type
TIHBEBRHEIIRE - FRBR—ETh-oTz, ZHIIWEREAMMNRZ L, =% AN
UH— LEREORIZ [T e, HEEEEAY—ICHBREINTWE, BEREEN



Wwo Y LRSS, AL T D TRV EEZ LR (K4)

X1 #EOAEEFAFEM (Masson trichrome staining : FBJRARHMEDFEAN)
£ : Smooth group 4 : Textured group

A. Collagen fiber orientation
1 = normal pattern
0 = abnormal pattern

B. Collagen fiber density
1 = normal fiber bundle density
0 = abnormal fiber bundle density

C. Collagen fiber maturity
1 = normal fiber maturity
0 = abnormal fiber maturity

#£1 BEBEOTF (A=7Y )
SCORE RANGE: 0-12 (total of 4 fields each)

scores

15- "
104

I ——
54

I 2 BEBHEORaT Y Ik
0 g . The results are expressed as mean £ SD

th textured
g o (n =5, 5) #P=0.028 < 0.05 (Mann- Whitney

U test).



3 WO A (Elastica van Gieson staining : BMHREMED EEAT)
/£ : Smooth type % : Textured type

4 3 PR oD e i R
/£ : Smooth type % : Textured type
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Clin Rehabil. 2017 Aug; 31(8):1049-1056.
Independent exercise for glottal incompetence to improve vocal problems and

prevent aspiration pneumonia in the elderly: a randomized controlled trial.

Fujimaki Y, Tsunoda K, Kobayashi R, Tonghyo C, Tanaka F, Kuroda H, Numata T,
Ishii T, Kuroda R, Masuda S, Hashimoto S, Misawa H, Shindo N, Mori T, Mori H,
Uchiyama N, Kamei Y, Tanaka M, Hamaya H, Funatsuki S, Usui S, Ito I, Hamada K,
Shindo A, Tokumaru Y, Morita Y, Ueha R, Nito T, Kikuta S, Sekimoto S, Kondo K,
Sakamoto T, Itoh K, Yamasoba T, Matsumoto S; Research Group for Aspiration

Pneumonia, National Hospital Organization, Japan.

Abstract
OBJECTIVES: To evaluate the effect of a self-controlled vocal exercise in elderly people

with glottal closure insufficiency.

DESIGN: Parallel-arm, individual randomized controlled trial.

METHODS: Patients who visited one of 10 medical centers under the National
Hospital Organization group in Japan for the first time, aged 60 years or older,
complaining of aspiration or hoarseness, and endoscopically confirmed to have glottal
closure insufficiency owing to vocal cord atrophy, were enrolled in this study. They
were randomly assigned to an intervention or a control group. The patients of the
intervention group were given guidance and a DVD about a self-controlled vocal
exercise. The maximum phonation time which is a measure of glottal closure was
evaluated, and the number of patients who developed pneumonia during the six

months was compared between the two groups.

RESULTS: Of the 543 patients enrolled in this trial, 259 were allocated into the
intervention group and 284 into the control; 60 of the intervention group and 75 of the
control were not able to continue the trial. A total of 199 patients (age

73.9 £7.25 years) in the intervention group and 209 (73.3 +6.68 years) in the control
completed the six-month trial. Intervention of the self-controlled vocal exercise

extended the maximum phonation time significantly (p < 0.001). There were two



hospitalizations for pneumonia in the intervention group and 18 in the control group,
representing a significant difference (p < 0.001).

CONCLUSION: The self-controlled vocal exercise allowed patients to achieve vocal
cord adduction and improve glottal closure insufficiency, which reduced the rate of

hospitalization for pneumonia significantly.
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J Int Med Res. 2017 Oct; 45(5):1466-1469.

Detectable voice change with the edrophonium test in laryngeal myasthenia gravis.

Tsunoda K, Fujimaki Y, Morita Y.

Abstract

A case of laryngeal myasthenia gravis in a 65-year-old woman presenting with
hoarseness as the sole symptom is reported. Voice spectrography was performed before
and after injection of intravenous edrophonium. There was a marked improvement in
the patient's voice after the administration of edrophonium, which was confirmed by
the changes seen on the sound spectrogram. This was the only objective indication of a
diagnosis of myasthenia gravis. No thymoma was seen on chest X-ray and the patient
was negative for anti-acetylcholine receptor antibodies. Treatment for laryngeal
myasthenia gravis was initiated and the patient's vocal problems resolved. This case
emphasizes the need to consider systemic diseases in the differential diagnosis of

hoarseness and demonstrates the need for careful follow-up in such patients.
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Acta Otolaryngol. 2017 Mar;137(3):306-309.
Role of lifestyle modifications for patients with laryngeal granuloma caused by
gastro-esophageal reflux: comparison between conservative treatment and the

surgical approach.

Kobayvashi R, Tsunoda K, Ueha R, Fujimaki Y, Nito T, Yamasoba T.

Abstract
CONCLUSIONS: It is considered that a regimen combining pharmacologic
management and lifestyle modifications is the most effective treatment for laryngeal

granulomas caused by GER.

OBJECTIVES: This study compared the results of the combination therapy and
surgery to determine the best treatment of laryngeal granuloma caused by gastro-

esophageal reflux in 51 patients.

METHODS: Prospective study.

RESULTS: In the conservative treatment group, the CR rate was 89.7% and recurrence
rate was 2.6%, while the lesions remained in patients (7.7%). This study compared the
CR and recurrence rates between conservative treatment and surgery for granuloma.
The results showed that the laryngeal granuloma recurrence rate was significantly

lower with the conservative treatment regimen compared with surgery (p =.0016).
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Inherited macular dystrophy contains heterozygous group of diseases with number
of causal genes. How each mutated gene affect retinal function in the macula is still
largely in question. We found a novel candidate causal gene mutation from a Japanese
family affected by macular dystrophy for three generations, and performed in vitro and

in vivo analyses to understand the pathological process.

®RE L OFHE

Four affected and one unaffected member of a Japanese family with dominantly
inherited macular dystrophy were clinically investigated. Genomes of four affected and
four unaffected family members were extracted and analyzed by whole exome
sequencing (WES) using HiSeq 2000 (Illumina). Reads were mapped to the reference
human genome (hs37d5). Candidate causal gene mutations were selected according to
the snpEff score and the allele frequence in the 1,000 Genomes database, ExAC database,
HGVD, and our in-house database. Causal gene expression in the retina was examined
by RT-PCR. Knock in mouse model was generated by CRISPR/Cas9 system.

iR

Patients were first assessed at the ages of 5 years to 56 years. Their visual acuity
was 0.03 to 0.1. Fundus images and OCT images revealed macular degeneration in
patients. Whole-field ERG showed remaining photoreceptor response probably from the
peripheral retina, though, ON-type rod bipolar response was remarkably reduced. WES
analyses identified a novel mutation in LRRTM4 (p.C538Y; NP_001128217.1), as a
candidate mutation for macular dystrophy. LERRETM4 long isoform expression was

detected by RT-PCR in mouse and monkey retinal tissues.
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Background: The Leber’s congenital amaurosis (LCA) is one of the most severe genetic
retinal dystrophies. The compound heterozygous mutations in the B subunit of
chaperonin containing TCP-1 (CCT), encoded by the gene CCT2, were identified as
LCA causative from the whole exome sequencing. The patients carrying these
compound heterozygous mutations exhibit a hypoplastic retina with typical LCA
manifestations. The physiological role of CC721in the retina remain unclear. To
investigate possible functions of CCT2that may be associated with the onset of LCA,
we established a zebrafish model with cct2 mutation.

Materials and Methods: A zebrafish line with cct2 mutation was established by
CRISPR-Cas9. The phenotype was analyzed by microscopy, immunostaining, TUNEL
and EdU/PH3 double labeling assays, and Western blotting at distinct larval stages.
Phenotypic rescue was conducted by injection of CCT2RNA. Chi-square test was used
to validate the Mendelian inheritance and two-tailed Student's t-test was used for
statistical analysis.

Results: The zebrafish carrying the mutation in cctB protein exhibited a small eye
phenotype at 2 days post-fertilization (dpf). The differentiation of retinal ganglion cell
“RGC” was attenuated, cell cycle was arrested, and the cell death occurred in the
neural retina of the homozygous mutant at 2 dpf. Injection of RNA encoding wild-type
human CCTB rescued the phenotype mentioned above while injection of RNA encoding
LCA-causing mutant (T400P) or mock injections failed to rescue the phenotype. These
results indicate that cctB plays essential role in retinal cell cycle and RGC
development.

Conclusions: Dysfunction of cctB in zebrafish leads to the hypoplastic retina that
recapitulated the retinal pathology of human CCT2 LCA patients. CCT2 has crucial
role for retinal development and the pathology. It is necessary to establish the

mammalian model of CCT2 to validate the efficacy of therapeutics in future.
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Summary

To complete the projects, three different AAV backbone vectors were created.
From these, two vectors were made to treat mutations leading to retinal degeneration.
The vectors have been successfully cloned and sgRNAs validated in vitro. The mouse
models for each have been followed by ERG and OCT.

An additional treatment method for E50K OPTN was also established. Specific
mutation knock-down was ruled out due to low target knock-down and approximately
20% off-target knock-down. A non-specific method yielded the best knock-down. To
delivery each of these methods, a protocol for AAV production and purification was also

created.

Introduction

The current advancements, in the understanding and utilization of the
CRISPR/Cas9 system, have provided a new and powerful tool for gene therapy. The
applications, of this system, to specifically knock-out an exon, in vivo, have recently been
demonstrated in two liver disease mouse models. While the approach to knockout a
specific gene or exon is an invaluable asset, many genes such as peripherin-2 or
rhodopsin (RHO), can result in disease through many different known mutations and
are also necessary for photoreceptor survival. However, specific mutation corrections are
inefficient both in terms of validation time and expense. For these reasons, we have
focused on a non-specific whole gene correction. Secondly, we will use a more traditional
approach to assess specific and non-specific knock dock of the E50K mutation.

Glaucoma is the leading cause of irreversible blindness and accounts for 12% of
global blindness. Mutations in OPTN lead to a form of primary open angled glaucoma
(POAG). POAG is the most common form of glaucoma and accounts for 70-80% of
glaucoma. As much as 50% of primary open angle glaucoma (POAG) results from normal
ocular tension. While there are 24 known loci linked to normal tension POAG. Mutations
in OPTN account for 1.5% with the E50K mutation, alone, making up 80% of known
OPTN mutations. Ultimately, these mutations lead to a loss of retinal ganglion cells.

This loss most severely affects the high acuity macular vision of patients leading to a



greatly reduced visual acuity and quality of life.

Materials and Methods

Nanoparticle Composition Screening by Imaging and FACS
Nanoparticles relied on either commercially available Trans-IT 2020®, Trans-IT LT®
and Trans-IT X2® , from Mirus, previously published mixtures, as well PEI. Each was
screened in 661W cells transfected in replicates of six on a 24 well plate. A total of 5 mg,
of a CMV-GFP vector, was administered per well. The cells were subsequently imaged
24 hours post transfection. At 24 and 48 hours post-transfection, the cells were collected
and measured on a BD FACSAria™ III.

sgRNA Knock-down Luciferase assay

sgRNAs were screened first from a DNA vector expressed by the H1 promoter. A target
region, of a 100 nt, was inserted at the HindIII site of the pGL4.50 luc2 vector from
Promega©. HEK293 cells were transfected with a 1:1:1:4:4 molar ratio pGL4.50 luc2 —
target region, pGL4.75 hRluc, pST1374-N-NLS-flag-linker-Cas9-D10A, and each sgRNA
for a total of 5 mg per 106 cells. Further sgRNA mediated knock-down was achieved using
Cas9 and sgRNAs delivered as RNA. Each sgRNA set was run in replicates of six and
luciferase activity was measured at 48 hours post transfection by Promega Dual
Luciferase assay®. Measurements were performed on a Hidex Chameleon™ 425-104

multi-label counter.

Results

Delivery methods

Nanoparticles
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Figure 1. Fluorescence microscope imaging of GFP expression, in 661W cells, 24 hours

post transfection by nanoparticles.
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Figure 2. Flow cytometry results from 661W transfected cells 48 hours post-transfection.

Nanoparticles were assessed to provide short term expression of both Cas9 and
the sgRNAs. Several methods were screened. These included Mixtures 1 and 2 which
were composed of a charged lipid DOTAP, neutral lipid DOPE and a cholesterol in
different molar ratios. Additionally, PEI, DOTAP alone and three commercially available
nanoparticles were assessed. The commercially available lipids include TransIT-2020,
TransIT-LT, and TransIT-X2 by Mirus®. FACS measurement was performed 24 hours
post transfection in 661W cells. The results indicate TransIT-2020 and TransIT-X2 to
have the highest rates of transfection (Fig. 2).

AAV
We developed an AAV purification protocol. This was done by assessing several
methods for AAV purification including CsCl, Iodanxinol gradient, chemical and column

purification. The final protocol was then approved by AAV purification specialists.
Knock-down methods
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Figure 3. miRNA mediated site-specific knock-down of E50K and WT OPTN.
Measurements were performed 48 hours after knock-down.

Two miRNAs were designed for site-specific knock-down of E50K OPTN.
miRNAs targeted the E50K mutation and contained the mismatch, with WT OPTN, at
either position 10 or 16. Knock-down was measured 48 hours after transfection in
HEK293 cells. Both miRNA 10 and 16 showed a 20-30% off target knock-down of WT
OPTN and a 0-20% on-target knock-down of the E50K OPTN. For these reasons,

mutation specific knock down was ruled out.



CRISPR/Cas9 Vector Development

OPTN

006p %' UTR ﬁim} potyh § roonexuTe =f s FRpRAL us m—_

RHO

[ oy § a0omp tarper {NNRGRBINY rob-n | 1006 tarpet = us [RERR— "
s

Figure 4. Natural history of E50K OPTN.

Finally, in preparation for treatment, the natural history of the E50K mouse
models were assessed by ERG. No ERG history has been previously established. These
mice will continue to be observed at the fourth, sixth, eight and twelfth months of age.
Additionally, I will add a photopic assessment to better measure the cone response and

photo-negative retinal potential (PnRP)
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