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Alazami AM1, Maddirevula S1, Seidahmed
MZ2, Albhlal LA3, Alkuraya FS4,5. Hum Genet.
2018 Nov 27. doi: 10.1007. PMID:30483960.

. . sliwcwl) —/Islr2— J g olall Jassdl o
& o9, YSJ 3ygll Jaadlly Slall =590 puidss S o R e

Ol ISLR2 )l 668 sy yusy

L Ke .
IR
p.(Trp554Glyfs*40) SR o s
1 W—-LHMS 3
bt i
PROKAR LRR G ™ g (XN,\/ \&JM\/
LIPOPROTEIN like Py :
Addsgll OYxblg 8ydkat) ka5 ISLR2 (359 1)) JSus L ! 39) Gl owy K (uituck) dejs 1]



“ durole pjlai | 2018 Laloll ysul

a5ledl Gl glalw cllall (840 n

UFM plss Ae UFM-1 8,ah) izl W :gsad A

191—
98—
82—
49 —
38—
28 —

6 —
(kDa)

UFM146Y
LC3B

UFM1
UFM1Rstc

UFM1

UFM126Y

UFM1FRetc
LC3B

— GST-UBAS5

—LC3B

—UFM1 or

UFM1 mutant

Pull down

Input

B. In vitro pull-down assay. Pull-down assay with
GST-UBAS and UFM1, UFM1 mutants or LC3B

caligig pul 6 alJll cilpainll jga
éloall jgini (. UFE g UFM

rawb LAyl gy c olig UFMT ¢ _tg 1l &_6Lal JULA oo wiljgol) g alll Joacil el
9.0l ealodl - iyl g LoA g ol -6 Goall €U jga . ufmylation
ol o URMI -6 gl Slodo aljgll caly el ol el il ol 6 )1l agl
0aa g onl.gulplipan 6 ujai Jen & o p Aol Lol Jlicl) aniijol
&0 ool g0 63 Ao alapo 8 ua il cloall Jilicllpll o) g Bgo cliiti]duljal
ailodo 6220 6)-0ln a9 a9 (I §alAall n o la e o cua gadjaill gul )l én

UFM1 ¢ jg_oJl -6 g jJ

g I 5L

Ldgsw dble § ¢ i)l asdl goe uidl S gl ;W e iz Ghé wouss
- UFM1 (p oI é 0l 8, bbb wodsd) dog Lo UFCT jLucs bl g dslay p ,259

o dzy egmiazg Nz dlin ol hd OIS 6,8l Ldgmw ONLe gyl he Byl
A SS9, § Camd e dUD (e e Lo o UFMT oyodl § 8, aball Gt



a5le Gl glalw ellall (540 n

drole pjlai | 2018 Laloll il

A C O s D Q>
o O o O
MYC-UFM1- - §& J MYC-UFM1 - - 32 <
FLAG-UBA5C2%S . + + + + FLAG-UFC1C16S - + + + + B
97— 97— 12 aw
= =)
FLAG-UBA5- 2 12 T e 38 10
%41 e | MYC-UFM1 ::‘)g - ﬁ 2 08
—. & 51— @
] WW®®\FLAG-UBAS Zio0s curey, oo
P91, P130 30 g Do *1 <« pbMycurMt  9%94
(bind to E3) 1 2004 - SZo2
28 520-2 ) ~ @O -, rc < o -
o Q 19— w X .fn
. S 0 R (kDa) > 9
Anti-FLAG 5 g Anti-FLAG
a2 helix (C and D) Immunoblot assay
(binds to E1)
F -t E o
UFM1E 3 50
UBA5 + + + + UFM1E S Q
UECT + + + + UBAS + + + +
ATP - + + + ATP - + + +
97— 97—
64— 64—
—UBAS5-UFM1 —UBA5-UFM1
81 —UBA5 51— s - s wsl— UBAS
39— 39—
—UFC1-UFM1
28— 28—
. o e [ e — UFC 1
(A) Localization of the key binding sites on (B) Bottom: Magnification of Thr106. W& W
- - - a
UFC1. Binding sites for E1 and E3 are
indicated. [I——— UFM 1 [ UF 1
O o053 (E and F) In vitrothioester formation assay of UFM1 by UBAS
_ < o 4 B
ggo UFC1ESRLC O
FLAG-UFC1c™ - 38T i v g
+ + + + + ——
MYC-UFgl\g1--++++ ATP - + + + + G
§ i b 98— C1 P1 c1 P1 c1 P1
” g2 1° DTT + - + - DTT + - + - DTT + - + -
49— Ss 08 62—
55 2 -/EALYACG-[JUFFN(I:11- g 06| _| P ¢« [~UBAS5-UFM1 ] ] o
28 504 38— 2 = [~UBA5-UFM1 62 62—
e . y - —UBA5-UFM1
, | ——- ‘ggn,z H H I] S e sl | UFM1-conjugate 40w UBAS - so o
14— & Veiane— 17— | W—————— U C 1 3| .- —UFM1-conjugate 38| 0, 38— O
O < 1.0 Q1o
(kDa) T H & g S e | w  |-UFC1-UFM1 o §08 25| =g —UFC1-UFM15 |
- o 20 | =
Anti-FLAG g [——— M 1 17— 17— = o6 17| e UFC1 §°~6
14— 14— =2 04 14— 04
(kDa) (kDa) g a0 (kDa) Q b3
o _ : UFM1 _ s _ =
(C) Immunoblot assay. (D) In vitro thioester formation assay of Anti-UFM1 Anti-UBA5 C1 P1 Anti-UFC1 Cc1 P1

UFM1 by UFC1.
(E) and of UFM1 by UFC1 (F)



a5ledl Gl glalw cllall (840 h

duols)) el @ Codl i & o
Genetics in Medicine

Biallelic UFM1 and UFC1 mutations expand
the essential role of ufmylation in brain
development. Nahorski MS, Maddirevula S,
Ishimura R, Alsahli S, Brady AF, Begemann A,
MizushimaT, Guzman-VegaFJ, ObataM, Ichimura
Y, Alsaif HS, Anazi S, Ibrahim N, Abdulwahab F,
Hashem M, Monies D, Abouelhoda M, Meyer BF,
Alfadhel M, Eyaid W, Zweier M, Steind| K, Rauch
A, Arold ST, Woods CG, Komatsu M, Alkuraya
FS. Brain. 2018 Jul 1;141(7):1934-1945. doi:
10.1093/brain/awy135. PMID: 29868776.
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(E) Immunoblot analysis in case (P2, P3, P4: V:1) and control (C1: a healthy Sudanese young
females) lymphoblasts.
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A mendelian form of neural tube defect caused
by a de novo null variant in SMARCC1 in an
identical twin. Al Mutairi F, Alzahrani F, Ababneh
F, Kashgari AA, Alkuraya FS. Ann Neurol. 2018
Feb;83(2):433-436. doi: 10.1002/ana.25152.
PMID: 29360170

Patient 1

Patient 2

AN N\ " » n A N\ A AN N
DX Y Father Control1 /Y oo/ AN A\ ALY VT NX XXX

F | 3pzre |

SMARCCI (! § Suiiz duldl 8ydlay daiybl uasll sl Qo Glas plgd g 0lall Jacid] gudgs U]

FIGURE : NTD phenotype observed in a monozygotic twin with a de novo, likely null, allele
in SMARCIA. (A) T-rWl image of the index. (B) Right talipes calcaneovalgus deformity and
left club foot seen in the index. (C) Left convex congenital lumber scoliosis secondary to
abnormal segmentation. (D) T-rWl image of the twin sister. (E) Sequence tracing of PCR
(left, DNA) and RTPCR without (middle) and with cycloheximide treatment (right) across
the variant site. (F) Cartoon of SMARCCI with the site of likely truncation indicated
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Genetics in Medicine

Genomic and phenotypic
delineation of congenital
microcephaly. Shaheen R,
Maddirevula S, Ewida N, Alsahli S,
Abdel-Salam GMH, Zaki MS, Tala
SA, Alhashem A, Softah A, Al-Owain
M, Alazami AM, Abadel B, Patel N,
Al-Sheddi T, Alomar R, Alobeid E,
Ibrahim N, Hashem M, Abdulwahab
F, Hamad M, Tabarki B, Alwadei AH,
Alhazzani F, Bashiri FA, Kentab A,
Sahintlrk S, Sherr E, Fregeau B,
Sogati S, Alshahwan SAM, Alkhalifi
S, Alhumaidi Z, Temtamy S, Aglan
M, Otaify G, Girisha KM, Tulbah

M, Seidahmed MZ, Salih MA,
Abouelhoda M, Momin AA, Saffar
MA, Partlow JN, Arold ST, Fageih E,
Walsh C, Alkuraya FS. Genet Med.
2018 Sep 14. doi: 10.1038/s41436-
018-0140-3. PMID:30214071

Variants in genes with established disease phenotypes in humans

RNU4ATAC, PCNT, AARS, BRCA2, PLK4, XRCC4, DDX11, RTTN, ASNS,
NDE1, PQBP1, TSEN15, DONSON, PHGDH, PSAT1, TUBA1A, OCLN,
PNKP, KATNB1, EP300, IGF1, CRIPT, SLC25A19, CTSD, BLM, VRK1,
INO80, ERCC4, FOXG1, NSUN2, SBF1, RARS, ALDHG6A1

Variants in MCPH genes:

MCPH1, WDR62, CDK5RAP2, ASPM, STIL, CEP135, CEP152, CENPJ, CIT,
MFSD2A

Variants in genes with reported previously as candidate genes:

DNA2, CTU2, SPDL1, WDR4, PHC1, ANKLE2, THG1L, YARS, FRMD4A

Variants in novel candidate genes:

BPTF, MAP1B, CCNH, PPFIBP1

Ly i § AaiSL) duerd] Olyabal) 2365 (oymy (6,515 dakasee 1 JSi)

Pie chart showing the grouping and distribution of the
variants identified in this cohort into four categories:

variants in MCPH genes, variants in genes with
established disease phenotypes in humans, variants
in genes reported previously as candidate genes,
and variants in genes with no established disease
phenotypes in humans.
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Expanding the phenome and DIP2C i i i
variome of skeletal dysplasia. 16DG03S7 - T 1 Y] I ]
Maddirevula S, Alsahli S, Alhabeeb
L, Patel N1, Alzahrani F, Shamseldin
HE, Anazi S, Ewida N, Alsaif HS,
Mohamed JY, Alazami AM, Ibrahim
N, Abdulwahab F1, Hashem M,
Abouelhoda M, Monies D, Al Tassan
N, Alshammari M, Alsagheir A,
Seidahmed MZ, Sogati S, Aglan
MS, Hamad MH, Salih MA, Hamed
AA, Alhashmi N, Nabil A, Alfadli F,
Abdel-Salam GMH, Alkuraya H,
Peitee WO, Keng WT, Qasem A,
Mushiba AM, Zaki MS, Fassad MR,

Alfadhel M, Alexander S, Sabr Y, GV wsdl Gl loms e goodhl 0de & Gliusdl o 235U 693 50 ;0 Aoyl e
Temtamy S, Ekbote AV, Ismail S, (ol 2 25— Ve

Hosny GA, Otaify GA, Amr K, Al sl 529 (T.16E-04) dSUall § OISl obas)) sl JL (0 43101 il JSEW
Tala S, Khan AO, Rizk T, Alageel b wgd) (e 1SS0
A, Alsiddiky A, Singh A, Kapoor S, Sugudl dodphl Oluadl § Olpseh) OIS Sl & 32w y0UaL) 2udgy 1S ) T
Alhashem A, Fageih E, Shaheen R,
Alkuraya FS. Genet Med. 2018 Apr

5. doi: 10.1038/gim.2018.50. PMID:
29620724
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(k—q) A patient with a mutation in WNT3A (e and f) A patient with a mutation in PAN2showing plagiocephaly
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16DG0018

(g-ij) A patient with a mutation in RIN1 showing plagiocephaly

(r—x) A patient with a mutation in SUCO



doasiall Gilbudll poly

J9583l o gl JUA §aJ us yall 68Le JU gl
Wiy 9

auy jaJl wlwljald Jolddl (_,.13.1.” awl Ui
G o)l dAloodl 9 awilygJl dugidl Ll A U
agcuull

o8 Jlau Ul acig ocld dulygll Jolgcl gol
8uageul 6y ol 84 Lol

&ouul acig ouall yalpol Gilygll ung Ul

9

c—mo
c—mn




n doaéioll cilaydll golp | 2018 Lalall el

a5le Gl glalw ellall (540 n

3
3

SliiLuw I

J—alg=l| ‘o_zbi O—e d-S,odly dSb 5l ddld jas bl Caogy ) @ ed_ﬁ.‘dl
deiiall @ BLeY e £ 55 ol bliadl § Lydgame Eigimy Jag)Sg duss 3

il Basal

iljguiiioll

dalod o b 13] .JAGS) degnnid) 450,09 demasd) dlxe (3o 3y il §

(AJA) &5 gonil) 1Y) dloek) J] pads Bow

Univariate for baseline and 2 yrs (all outcome variables)

Variable Subgroup Katz 5 times chair stands Walking speed
Baseline 2 vears follow up Baseline 2 vears follow up Baseline 2 vears follow up
Standardized | Pvalue Standardized | Pvalue | Standardized | Pvalue | Standardized | Pvalue | Standardized | Pvalue | Standardized | Pvalue
coefficients (B) coefficients (B) coefficients () coefficients (B) coefficients (B) coefficients (B)

| Age 112 <0.001 L14 <0001 | L12 <0.001 11 <0.001 | -032 <0.001 | -0.14 0.001
Lives alone 107 077 118 052 141 0.009 037 083 -0.06 002 |0 05
(Y/N)
Number of -0.15 <0.001 |-0.1 0.009
comorbidities

None Reference Reference | Reference Reference | Reference Reference | Reference Reference

4orless 2 0.12 285 0.04 256 <0.001 1.66 0.05

Morethan4 | 5.57 <0.001  [6.28 0.001 583 <0.001 2.06 0.03
Currently 091 0.63 1 097 13 0.03 101 094 0.08 0.002 | 0.04 0.18
married (Y/N)
Social 267 <0.001 165 0.02 178 <0.001 14 0.03 0.16 <0.001 | 0.07 0.05
interaction
(high/low)
Satisfaction with 236 <0.001 175 0.01 18 <0.001 114 05 0.09 <0.001 | 0.04 0.19
social support
(high/low)
Level of 0.18 <0.001 | 0.04 0.15
education

Post school | Reference Reference | Reference Reference | Reference Reference | Reference Reference

education

Didnotgoto | 1.71 048 292 0.17 102 097 049 05

school

Wentto 193 <0.001 | 2.06 0.001 139 0.002 171 <0.001

school
Smoking -0.04 006 | -0.09 0.02

Never Reference Reference | Reference Reference | Reference Reference | Reference Reference

Ex-smoker | 1.22 03 12 039 111 033 112 049

Current 0.66 034 1 1 124 034 207 0.02
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NALCN 13933.1 p.W1287L Hypotonia, DD
1. Kaya N*, Alhassnan Z, Abdulrahim M, Aldosary M, Colak D “Hereditary GLRB 4931.3 p.M177R Hyperekplexia 13 AR
Disorders and Human Mutations of lron-Sulfur Assembly Genes”, in
KCNA4 11p14.1 p.R89Q Cataract, DD 4 AR

Mitochondrial Disease, ISBN 978-953-51-5566-9Book edited by: Dr.

Eylem Taskin, Dr. Celal Guven, Dr. Yusuf Sevgiler 2018, DOI: 10.5772/ AR: Autosomal recessive, DD: Developmental Delay, IM: Inheritance Mode, NAI: Number of

intechopen.78006, InTech Open Access Publisher. Affected Individual. Ref: References

2. Chelban V, Kaya N, Alkuraya FS, and Houlden H NKX6-2 Disorder. V3 Joser
GeneReviews, NCBI; In: Adam MP, Ardinger HH, Pagon RA, Wallace SE, 3 . 92
Bean LJH, Stephens K, Amemiya A, editors. GeneReviews® [Internet]. Lbleg Ldowo 8ygiatly ddgV) Oluwlyudl US> (po ddugiud) SGyghl

Seattle (WA): University of Washington, Seattle; 1993-2018. 2018 Oct 4
.PMID: 30285346

3. Alhassnan Z, Albawardi W, Almutairi F, AIMass R, Albakheet A, Mustafa

OM, AlQuait L, Shinwari MA, Wakil S, Salih MA, Al-Fayyadh M, Hassan mmmmm

SM, Aljoufan M, AlNakhli O, Levy B, AlMaarik B, Al-Hakami HA, Alsagob

M, Colak D, Kaya N*. Identification of novel genomic imbalances in Saudi KCTD7 7qg11.21 NM_153033 ¢.835C>T p.R278C Ongoing Work

patients with congenital heart disease. Mol Cytogenet. 2018 Jan 25;11:9. KCNT1 9034.3 NM 020822 2849G>A R950Q O ina Work

doi: 10.1186/513039-018-0356-6. eCollection 2018. Qo _ c. >A P ngoing Tvor
SLC1A2 11p13 NM_004171 ¢.1466G>C p.G489A Ongoing Work
KCNQ2 20g13.33 NM_004518 ¢.1042G>A p.A348T Ongoing Work

V¥ Jsus
aSlygl) & gl Sl oW dasash) Obyghl

daisbl Olsl) zo Franidly 045Mley (o054) oo 3kl dBLOL o) 32,4)) podiw o
Byl shasls ol 32,30 podew LS g9 bl dhsg Blusl 389 Jesll dlolses
Aaasal) delsll Oledl @ o il dalsdl Josl



doasiall Cilboudll polp | 2018 Lalsll a1l a5le Gl glalw ellall (540 n

ol duilygll Jolgcll @oli
duag ol pel @4 Loodl 8Lyl GeiAg

i

.\a d y ‘ {

copiall wlasl

Lalyd Ldgmad! Loyl ESLall § 8 pad] SBLeY duud) d31)gll Oolyilally Gbysll douss o
laloe 4Ty Lyimab og3s Ol)shl oda 90

U3 e Ologads duasid)] Slogamdd] adad Jugud Jol oo Olyahl oy OULo 8usld clas]
BoYgll

89 uag el JLon Dl syl e gl lass o 7 V. dui gl Joolg.cl o]
Sl ol .ujlsliglgj oo adledl cala_codl (I elJa 5 ) g duniio 0 jgny ¢ jgu Ladle
e @ el JUA ¢ adgll aulégJu ol 6ol AUl bl anl daslAed audles j 1A
02610 LS polaAiwl e ailég)l il a_odcdg Lad auiiedl uljgll Jolgcll
1A ple JUs ailjbidl 0-40) U Ulg w8 Lo gl s il gl 8alig It 46 Lo (Ihg)l gasa il J o

.(;_:J'Ug_“ AUl l260) ol Ujgol) ddiiio a8y o jga LaoJad]

i) docl) = &5hell Slyalall (e dpasll BLEST & g9 bl e ealu deolll Olsiud! s
2018 ple § Cdes Ll Olilesl pamy b bod dpdgmad] do =l dSLall § dimd o] pall




doasiall Gilbull aoly | 2018 _ololl il asle )l Elaydl glalw cllall B1o

B C D

Affecteds Affecteds

Controls Controls
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American Journal of Human Genetics deods)| dloxbl § Condl 10 i o 21V e o5l Drdgmw dlile § Opex doydil “ARL3 ” wis o Je By=ill o

ARL3 mutations cause Joubert syndrome by disrupting ciliary protein composition. Alkanderi '&LAJJB ol @ dwlud]

S, Molinari E, Shaheen R, Elmaghloob Y, Stephen LA, Sammut V, Ramsbottom SA,

Srivastava S, Cairns G, Edwards N, Rice SJ, Ewida N, Alhashem A, White K, Miles i) gl i § dalisee 8yab o B dlile wuss ©F (oWl Ool=dl UM (0 o
CG, Steel DH, Alkuraya FS, Ismail S, Sayer JA. Am J Hum Genet. 2018 Oct 4;103(4). " ”

PMID: 30269812. : A G -
485 g JBTS J Jeitowe S ARL3 § Ol ysih] dyaod § dwlyll 0l Conad o

dapdlied] odg) dolitl GloMsll GLe § dols il 4igSs Ol age slhs] §
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° 1
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Probable molecular
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genes
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2nd|assay: WES | —1

Probable molecular 3™ assay: autozygosity
diagnosis with mapping & RT-PCR for
mutations in known single locus families

RD genes by WES [2 families]
[7 families] l
Genomic deletion [1 family] sgeal) duwd) SBHgbl (Ao b giod) yamall 4B N> y» 67.5% AU (03 .
Deep intronic mutation [1 family] ; |
s
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American Journal of Clinical Genetics duods!] doxtl § Coudl 1 s @5 (G 5ya 18 la2s)
Mutations in known disease genes account forthe majority of autosomal recessive

retinaldystrophies. Patel N, Alkuraya H, Alzahrani SS, Nowailaty SR, Seidahmed MZ,

Alhemidan A, Ben-Omran T, Ghazi NG, Al-Ageel A, Al-Owain M, Alzaidan HI, Fageih E,

Kurdi W, Rahbeeni Z, Ibrahim N, Abdulwahab F, Hashem M, Shaheen R, Abouelhoda

M, Monies D, Khan AO, Aldahmesh MA, Alkuraya FS. Clin Genet. 2018 Dec; 94(6):554-563.

doi: 10.1111/cge. PMID:30054919.
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American Journal of Human Genetics dcals)] dlxbl § Coondl ldo o @3 Plels Bl dhadye oS5 b (Al dedyll dolysll Slyall pamy CopgBl dulyull e
.BCO2, TULP2, and DGKQ : Jis jlusl
Congenital Glaucoma and CYP1B1: An Old Story Revisited. Hessa S. Alsaif - Arif

O. Khan- Nisha Patel - Hisham Alkuraya - Mais Hashem - Firdous Abdulwahab -
Niema lbrahim - Mohammed A. Aldahmesh - Fowzan S. Alkuraya. Hum Genet. 2018

Mar 19. doi: 10.1007/s00439-018-1878-z.PMID: 29556725. g
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Genetic investigation of 93 families with microphthalmia or posterior
microphthalmos. Patel N, Khan AO, Alsahli S, Abdel-Salam G, Nowilaty SR,
Mansour AM, Nabil A, Al-Owain M, Sogati S, Salih MA, Kamal AM, Alsharif H,
Alsaif HS, Alzahrani SS, Abdulwahab F, Ibrahim N, Hashem M, Faquih T, Shah

ZA, Abouelhoda M, Monies D, Dasouki M, Shaheen R, Wakil SM, Aldahmesh MA,
Alkuraya FS. Clin Genet. 2018 Jun;93(6):1210-1222. doi: 10.1111/cge.13239. Epub
2018 Mar 25. PMID: 29450879.
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Evidence for an autosomal
recessive pattern of inheritance in
Keratitis-ichthyosis-deafness (KID)
syndrome: Exome sequencing
reveals a novel homozygous GJB2
mutation. Khushnooda Ramzan,
RozeenaHuma, Nouf S.Al-Numair,
Faigalmtiaz, MoeenaldeenAl-Sayed.
Meta Gene Volume 19, February
2019, Pages 15-22.

Utility of whole exome sequencing
in the diagnosis of Usher syndrome:
Report of novel compound
heterozygous MYO7A mutations.
Khushnooda Ramzana, Mohammed
Al-Owainb, Rozeena Humab,

Selwa A.F. Al-Hazzaa, Sarah Al-
Ageele, Faiga Imtiaza, Moeenaldeen
Al-Sayedb. Int J Pediatr
Otorhinolaryngol. 2018 May;108:17-
21. doi: 10.1016/}.ijporl.2018.02.016.
PMID: 29605349
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MYO7A
MYO7A
MYO7A
MYO7A
MYO7A
MYO7A
MYO7A
MYO7A
MYO7A
MYO7A
MYO7A
MYO7A
MYO7A
MYO7A*
MYO7A*
MYO7A*
OTOF
OTOF
OTOF
SLC26A4
SLC26A4
SLC26A4
SLC26A4

TMCH1
TMCH1
TMCH1
MYO15A
MYO15A*
MYO15A*
MYO15A*
HGF
HOXA1
LARS2

Mutation

c.2005C>T
IVS1+5G>A (c.1+470G>A)
c.3592_3591delCT
€.4503_4502delTG
c.5617C>T
c.4818_4818delG
€.6230_6229 insG
c.4818_4818delG
C.2489G>A
c.5617C>T
€.3588_3586delCTT
c.199_198insA
c.1226_1219del
c.3514T>A
c.6062A>G
c.3592 T>C
IVS 1+39 G>T (c.1+4960G>T)
c.5375G>A
c.1544T7>C
c.1253G>T
c.1199_1197delT
IVS1+12 G>A
c.1198delT

c.100C>T
c.1714G>A

c.758C>T
c.1047C>A
c.8552C>T

c.1+4655G>A(IVS1+14G>A)
c.4240G>A
c.2083C>T
c.176_175insG
c.457A>C

Amino acid change
p-R669*

p.C1198Rfs*30
p.V1501Gfs*2
p.R1873W
p.K1606Nfs*39
p.K2078Efs*50
p.K1606Nfs*39
p.R830H
p.R1873W
p.F1963del
p.Val67Ser fs*73

p.Phe407Cys fs*36

Y1172N
K2021R
p.C1198R
N/A
p.R1792H
1515T
p.G418V
p.C400Vfs*32

p.C400VfsX32

p.R34*

D572N

S253F

p.Y349*
A2851V

p.E1414K

p.R695C
p.V59Gfs*119

p.N153H
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Family A GJB2

| C.244A>G, p.lle82Val
0O v

I n A A
\/ / A AYATA ‘/ ‘lv ! "‘A\'\ VvV r/\
1 2 Normal Control NN VYV XY NV Y NY Y
1} Homozygous Wwild type \\\\\ FEAFEFE N TEE. [
Gl
sayr soyr Leu u  Leu lle Phe Val
AG NG ; ;
Unaffected Father |\ 1 I‘\ A A AANAA A / \
v o1 2 3‘ arl—-l 5 ‘ si 7 é Heterozygous carrier T‘_LGV(\T\_LTJ-\/_\;JA-% S
lle/Val
30yr 28yr 23yr  17yr  1dyr 12yr
AA AG GG AG GG GG AA n
1 Afiected AVa “l\ / 1{“ N ANA AN / \
Homozygous Mutant [/ \'Y V\AA/Y Y VAW VWY WY
CT 6 CAGCTOGEGHETCT C G G
2yr Leu Glu Leu lle  Phe Val
AG
C pGS9S
PN54H P GIIR
DSOA  pNSIK P.GESA
uee;z E2 PSIBF Extracellular
ALV
TM1 pFl2L  TM4 Cell membrane
130N
delF29
Intracellular
NH2 COOH
dag, bl mowdl Olyud8 JI go5bl Connexin 26 Ciyge § Olyahll pudgi JI d8Lo) (o bL gulabl dbll o),81 565
ol JSUing

(A) Pedigree and the genotypes of family members with autosomal recessive KID syndrome.
(B) GJB2 Sequence chromatograms of normal control. (C) Connexin 26 mutations causative for

several syndromic forms of hearing loss associated to skin problems.

Gene Mutation Amino acid change
LHX3 c.437G>T p.C146F
LHX3 c.466C>T p.R156*
CLDN14 c.191G>A p.C64Y
PCDH15 c.4711C>T p.Q1571*
PEX6 c.290T>G p.VI7G
ATP6V1B1 c.1424G>A p.W475X
GJdB2 35delG N/A
CDH23 c.1052C>T p.P351L
CDH23 c.5495G>A p.G1832E
CDH23* c.3608A>T D1203V
CDH23* c.6367G>A G2123R
CDH23* c.6629 C>T p.P2210L
GIPC3 c.122C>A p.T41K
ILDR1 €.333_325dupAATGAGCCC p.Asn109_Pro111dup
PJVK c.818dupT p.L273fs
PTPRQ c.1+4093 G>A
SLC29A3 c.243del A p.k81NfsX20
MYO6 c.1607C>G p.P536R
SCARF2 c.773G>A p.C258Y
USH2A* IVS1-3 G>C
USH2A* c.1-486 G>C
PEX6 c.290T>G p.VI7G
OTOA* c.2+398 T>A
OTOA* c.2204A>G p.Y735C
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M1/M2 M1/- M1/M1 -I- M1/-

7

G Al rasl) guod) goud] QML sl « OUladY) (0 dsgaze ;o (USH) sbgl dojdib (Jlyg)) Cano gt
. (SNHL)
(A) Pedigree of the family showing the segregation of MY07A mutations with Usher syndrome.

B Patient lI:1, 5 years Patient lI:1, 5 years
FREQUENCIES (HERTZ) FREQUENCIES (HERTZ)
o PSS ST S o P LTSS
0 o
= | 10 e | 10
g 20 g 20
= 4 & The Connexin 26 =l 453
—_ 50 0 - .
B8 A - (A) The Connexin (6 subunits) and the
[ g \ . - . .
£A 4 th e oligomerization pattern of Cx26 hexameric chains
[0) 80 o 80 . . .
§§ 5 i §§ = % 3 are depicted. (B and C) show the structures of the wild-type residue.
TO 100 O 100 o,
TE 40 £ TZ 10 i
120 £ B A p, 120 S = T
Patient 11:3, 3.5 years Patient II:3, 3.5 years
FREQUENCIES (HERTZ) FREQUENCIES (HERTZ)
& SRS &@@@@@&@@ & DS S §§§a0°°§°§$§
10 -10
o 0
o 1 = 10
o )
E 20 % 20
- 30 =k 30
CB) 40 g 40
1 50 - = 50
Dm (2]
w o 60 w —~ 60
[ @Yo
I» 70 = IS 70
o s i ~a
(G T I I T I g [ < oI * N R,
RN SR L E
£Z 10 s < A T8 1o - -
120 : ;. ke 120 L e h/ N

(B) Representative pure-tone air and bone conduction audiometric results of Patients II:1 and
II:3.
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M1: MYO7A, Exon 4 C
c.198_199insA; p.Val67Ser fs*73 Proband II:1

D i \L

/\AA/\/\M/\A/\/W Total exome variants
Normal control 67,334

Homozygous wild type

5 & ¥ B 6 ¥ B E % B & & E - G T G G A G G A ¢
Patiert 111 % Homozygous Heterozygous
Heterozygous carrier it LoV A ALl XVl Y2 oo A variants 29,501 variants 37,833

Homozygousmutant G ¥ € G 6 T € €E K C 6 6 C & G T G G A G G A

Coding/Splicing Coding/Splicing
5,637 8,296

M2; MYO7A, Exon 12
c.1219_1226del; p.Phe407Aspfs*33 \l, ¢

!
MANANNAANAN AN,

Normalcontrol T k% B & 6 6 C 6 6 6 T 6 T ¥ € 6 & & F G G & I |
Homozygous wild type

Low frequency >0.01 Low frequency >0.01
78

No variant in known Compound
genes heterozygous variants
in known gene

s

Patient II:3 T & C & 6 G C G 6 © T G N & C T G 6 G G A &
Heterozygous carrier

Patient 11:3 Novel variants
Homozygous Wlld type T A € & B 6 ' 6§ E Y B T & C G T 6 B 6 B & MYO7A
(D) Electropherograms showing the Sanger sequencing confirmation of the mutations identified (C) Novel variants in MY07A were detected as the only possibly causative variants.

in the proband by CES. (E) A full-length wild type myosin-VII A protein structure.
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Mneimneh, Z. N., Hibben, K. C., Bilal,
L., Hyder, S., Shahab, M., Binmuam-
mar, A., & Altwaijri, Y. (2018). Probing
for sensitivity in translated survey
questions: Differences in respondent
feedback across cognitive probe
types. Translation & Interpreting,

10(2), 73-88. https://doi.org/10.12807/

ti.110202.2018.a06
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The Prevalence of Phenylketonuria in Arab
Countries, Turkey, and Iran: A Systematic
Review. EI-Metwally A, Yousef Al-Ahaidib L,
AymanSunqurah A, Al-Surimi K, Househ M,
Alshehri A, Da’ar 0B, Abdul Razzak H, AlOdaib
AN. Biomed Res Int. 2018 Apr 18; 2018. PMID:
29850564.
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(Phenylketonuria (PKU
(Maple Syrup Urine Disease (MSUD

(Argininosuccinate Lyase deficiency (ASL
(Citrullinemia (CIT
(Propionic Acidemia (PPA
(Methylmalonic Acidemia (MMA
(Glutaric Acidemia type-l (GA-l
Central (Isovaleric Acidemia (IVA
/Southern y 33% .(MCC 3] Methylcrotonyl-CoA Carboxylase Deficiency-3
9% (Medium-Chain Acyl-CoA Dehydrogenase Deficiency (MCAD
(Very Long-Chain Acyl-CoA Dehydrogease Deficiency (VLCAD*
(Methylglutaryl-CoA Lyase Deficiency (HMG-3-Hydroxy-3
(Beta-Ketothiolase Deficiency (BKT
Nothern (Biotinidase Deficiency (BTD
17% (Galactosemia (GALT
(Congenital Hypothyroidism (CH
(Congenital Adrenal Hyperplasia (CAH
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NEWBORN SCREENING SPECIMEN WORKFLOW
\ Y
Initial Positive Initial Not Remarkable Recall
No
SPECIMEN PROCESSING Positive
y
Day 1 \
Punch recall DBS [« Punch initial DBS o0 NOT Now NOT Yes
Reset initial No ) Remarkable” Remarkable”
¢ ¢ DBS positive Reports Reports
Prepare recall sample for Prepare samples | |
test for the positive assay for analysis Yes ¢ ABNORMAL
RESULTS
¢ Case Closed
v v
Day 2 Request a recall
RESULT PROCESSING > Result workflow Morning sample & other Send Report to
matrix sample as client by fax and
applicable convey result by
\ 4 SMS messages
Accespt results for all
assays
v ABNORMAL
f
Write comments on the results of crzse?:lsicglr
Abnormal, Positive, and Recalls
management
¢ NOTE: REPEAT/REMEMBER LETTERS Legend:
RESULT PROCESSING . Day 2 UNSAT LETTERS FOR REJECTED SAMPLES
( ) Approve and Sign results of all assays Mid Day ARE PRINTED AND SENT TO CLIENTS DBS : Dry Blood Spot
BASED ON IDENTIFIED TIME LIMITAITON Initial sample  : 1st received sample
Recall : The 2nd received sample
Y JSS

BVl Lusd S gasdl] Olustd o) jlus



77 aolpll | 2018 _alsll a1 a5le Gl glalw ellall (540

-

-

Lol aaioll oJl Jgagl .capoll jUnli
o)l audall Jga 9 asle Ul 594 Ao Uil

x

aglmlg Cg & II . L . I .

mailuigo -8 ol aaloll J d8le Ul 593 A 1ol Jgng roica ,Jl Ls DA a 8n ay
alcuhg ol aaiologaoo aung JIa go plallaaiol g Juas drodlcll
aaiolllaa Lol @il -8 marcluy Loy & nla dyyilg plollpleil , olcol
Jdoleoll 213 @a)gji Jldaaug ololaeaioll (Jimalgng doalg aclgilg o fnlicg
€ Ao G UG A Lol U e olcll amioll I Jo-ngl dculn) § Loclmmall
Aol e J§ @ 6alol il 520 (O8] 0UduA angd e 6glle . Jgngllihacaladjn
WA 9maaclulog .02 e atold JAuwljas o golgudonpladiaalol o
U0 Juotl gga pdciiasle I 593 2o ) J 045 0Jg-n) ool aavioll Loyl h daa Ul
dasanis oyslona S SLalS oW laslls At o] shie] e das 328 e Josll e MPRUL 6008203 §-0.00)9-r2)9 Ol j28
e i 4,51
eyl dols Slslels Sloliy] Je @iz sWls YL polsd] “Grakl Juds” eueals slae] o

(lowllg Gaubill Juall alacl) ggpitall go il cjall ilgill jlail

als
osolb] Olod) guouel) pads ) dhssll e dasdy gMls “Coyathl JJd” eueads lus] o
o8] padll ggiodly

Jds 83929kl dhil) me e @oi gy (Auhdll HUBYL eldl )=l ghols puaas o
oyt



aolpll | 2018 _alsll a1 a5ledl Gl glalw cllall (840
ploll agioll Ll @slel sg5 apollill Jgngl 2opall jlbdl / jlan] ai 10 IS & et gelinll oo @3
s 35l do ) CtSag dBLeYl Sloud Glok LI 5550 Go Baabl 81l 8,035 Jlasyl i b 2ol e § ealslls Lo A 8139 me Osletll 26-27/4/2018 agy (o yond] dSLen
dleled) duyud) @ els.” @LU dl Jgogl d8ley @55 Jadl) f))Ul (g.cJJ‘ g3 J Galyllg @.Lwc” Lol dgus do I 8yl39 & O9l=dl 26-27/9/2018 P92 Cogsdl dgd o
o oazlodl 3uiods delozsVls degalSYI Shlall deadl Y3 OLuSly luwds J8VI Sledly adstll ikl il 5S4 me Oslslls 3-4/10/2018 goslbey Ddgsead) do sl ALkl o
=l o) S elasYl Joull Ly pais Ll osaadl 6o J] HYI s s .cpalsdl ol 31 oed=tl 839
oMb &z (o) P8 3o @ = Jg BVESS @ Q.:Jszﬁlg do ) Bylig & 0okl 4-5/11/2018 o by dusukl do,=)) Oyl e
19 (448 AL oSl dloxus) Ollo] dsy)l ] ekl ST ey Olozs & ol o yas

EY-D @ G'J&J‘S do ) Byli9 &e 09l 5-6/12/2018 t_’)l.u Olos didals o
(5-427-15-9960 clody 10421/1439 glasyl @3)) &,l.:aaiﬁb 5).b.J| coledl e

(x-727-15-9960 clody 10424/1439 gl ¢35) haslly Liedat] Ciladly o bl o 8yolall Olocditl mansd dlals dmlye Jos 63 a sl gralind) @0l o gl dmsg
(1-726-15-9960 ¢losy 10423/1439 glus¥l 63)) Cyakl Juds (o5 Cao Gl ISy dinl) &) yy 5k OIBLS] oy lggads o3 L) eyt

(3-725-15-9960 ¢hody 10422/1439 glu¥l ¢3)) okl Jds o
dp =)l Lokl 5 CosSII Dgds o yondl dSLeg dalibl deoy st gualydl (o SLS meer 35T
Olosall e tly yslowy Slhgion d8log Ylas didalug dusull do =)l GlilkeYly Ldg=all

83ylgll

zhe Vs eeaad] & slthal 6l oo 0sls o WST HbYI Glgims geazd dlys dzzlpe Jos @3 o

AL 555 Lpodudy (Qpuhl Jdos Cyubl JJo) lasbgiows (Blad! leSiio dudiodl dolao o3 o
A A Sy Olode

Jl BleYl 693 Lol Jgos) mosbl Y1 geiiuny sl pules ey S sod] olo a5 o
LYl udeme slaasly eudszl 5359 Jlre Hsamy pledl gl

258 bl 48 B (o ditl) dBBlge ST sy Lo i) iy s WISy did)s frud puaadd o
RN

Olazdly Slelhall guas e o dd) Tolastal U3y S, wBse (e dsdy gt o

00 Skl (00 dsgaza NS (pe YN eyadd) ldg dSLall bl geasd Jos dhi o9 pisw o
S G a5 e O dsmy BLal) bl (alie

2018 yownd 5ad Dlain g ikl o elgiVl @3 o









