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A G-banding B Multi-color FISH whole chromosome painting E ideogram

D 1 B) o TR 00—

00 mae oo oo oo o 0 [
0 U mm Hl[i( OeEs BefN B0 -]/
B’MI!l 0 Degs oo o i [] g

_Fq22.3 (L

-
(T
»
ileY WAN Dl

idic(21)(q22.3)

Comprehensive Karyotyping (left side: reverse DAPI; right side: SKY)

D FISH with BAC clones on 21g22.13

C Two-color FISH whole

chromosome painting
breakpoint
at 21922.13

der(13) der(21)

der(13) idic(é1)

Chromosome 13:red BAC RP11-1012D8 (green), hybridized to metaphase chromosomes from the patient,
chromosome 21:green shows signals on both der(13) and der(21) as well as chromosome 21. This clone was
located just on the 21q breakpoint. BAC RP11-124E9 (red) was seen on the normal

chromosome 21 and der(13), but not observed on der(21).



CHBRETMORBAEREZMYOTERTSHE

idic(21)

21

21\|\A\

\Xer(l?,)



7L ACGH comparative genomic hybridization® J[RE

l—l ::10-20{b\: : |—’

60 bp — 300 bp
dsDNA Bl T SeiZHEL1-
BE4~ /LDNA

BN LNININ DN EN NN NS,

N AN AN NI NN NN NN
BIC<&EJiZHLT-
a>kA—)L4/ LDNA



TMO 7L ACGHD 5L

7L ACGHDFER -
Y s1%21922.13 EDRP11-102E10&RP11-78B20f8 (23 5

o
- -
(=
o

™ RP11-78B20

N1EZBR

. RP11-102E10

o
[

Ratio of means




present

21pter  patient 52
Mb
: Mb BAC Gene
34.8 -
10— 340 = oser
15— 37 7=
DYRK1A
20— 37.8 =
37.0 =
25—
38.0 =
ol RP11-95G19 KCNJG
38.1= | RP11-1012D8
21817 21~ 0=
D21555 o overlapping region ~———383 - breakpoint
MX1 — DSCR o DSCR4
451 |
21qter

b



BE OKY M) MCA/MR

10 ZBAEDRL -
46, XY, del (10) (p13. 1p12.1) inv(10) (p12. 2922. 1)

Ch10




FLARZYTFLADRE
KR E2AFHONATT AY, A7 DstrandZ 5, FLILETIREDENINESAETSIZHD

AGGCTCTATTACCACATA\ Y\GCGCCGCAG TAMGTCX TCTTACTGGAGAGCTTT

AGGCTCTATT/GCCACATA CGCCGCAGGCTAAAGTCT

CTTACTGGAAAGCTTT

AGGCTCTATTACCACATA CGCCGCAGCCTAAAGTCT CTTACTGGAGAGCTTT
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AGGCTCTATTACCACATA GCGCCGCAGTCTAAAGTC\ TCTTACTGGAGAGCTTT



AGGCTCTATT/GCCACATA CGCCGCAGGQCTAAAGTCT

AGGCTCTATTACCACATA\ YGCGCCGCAGIICTAAAGTGC TCTTACTGGAGAGCTTT
CTTACTGGAAAGCTTT

R K
AGGCTCTATTACCACATA|\ YGCGCCGCAGTCTAAAGTC TCTTACTGGAGAGCTTT
AGGCTCTATTGCCACATA CGCCGCAGCCTAAAGTCT

UPD |
AGGCTCTATTACCACATA| YGCGCCGCAGTCTAAAGTC TCTTACTGGAGAGCTTT

CTTACTGGAGAGCTTT

AGGCTCTATTACCACATA CGCCGCAGTCTAAAGTCT CTTACTGGAGAGCTTT
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GRCh38.p13 (Genome Reference Consortium Human Build 38), INSDC Assembly
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3. IRTDEFCEEHEGSHKENRALNS:
CNV: copy number variation
SNP: single nucleotide polymorphism
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probe for 5’ end
of amylase gene

probe for 3’ end
of amylase gene

9 copies

DNA
addition

DNA
loss

12 copies

saied 2pno3dNU 000’'STY

6 copies

CNVRs: copy number variable regions/ CNVs: copy

number variations
245 ) L1,447THFr 360 Mb (12 % of whole genome)

1DDFEHH AKX 341kb
%)ﬁwe QEE QORILELLDORKLEE DEMET
1)

39D CNVHTAAF Hi5500kb

Table 1| Functional sequences within CNVRs

Functional sequence WGTP CNVRs 500K EA CNVRs Merged CNVRs
RefSeq genes 2,561 1,1397 2,908 7
OMIM genes 251 1127 285
Ultra-conserved elements 487 167 50+
Conserved non-coding 116,678* 55,937* 130,353*
elements

Non-coding RNAs 57 29+ 67

Figure 4-89 Molecular Biology of the Cell 5/e (© Garland Science 2008) 21
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DNA additions
in individual
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Figure 4-90 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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=== CNVR not associated with Call frequency CNVR length
segmental duplications —1 <10 kb =
1 =10 100 kb s
. CNVR associated with — 100 1Mb ——

segmental duplications
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CNV coverage by chromosome
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Chromosome

Supplementary Figure 7. Merged CNVR coverage separated by chromosome
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Gain/Loss Intervals Table

BN A bp) BN A (kb) BAHFARSUR

Tlr—32

Annotations

LINCO01566, FRG2DP, TP53TG3HP

B BABR-BRbp) BAYAX(kb) MRKFARNUE 4 /0R
Chr  Min Start—Stop(bp) Min Size(kb) Min Cytoband Gain/Loss

Max Start-Stop(bp)  Max Size(kb) Max Cytoband

chr2 89391346-90234023 842.678 pl11.2 -1.367984
89301215-90299637 998.423 pll1.2

chri6 34482042-34743643 261.602 p11.2 =pii.d 0.514115
34452646-34777184 324.539 pl1.2 -pll.1l

FA= 13

Gain=Gain

OAx=AX

Loss=Loss
B A2 /DR GEEE 2

Total Gain/Loss Intervals: 2

(A A—CR) RRHE - R/EBDESR

%71 | X1 X 1 x 11 I x2
(E&1 [(BR) (AR) (EIZ? 1(E®)
I L . I
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I I
:\ _ . 1

D = KPR
) 20Kb 60-300 bp
>
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Gain/Loss Intervals Table

- BUMEA-BAb) BHAX (kb) BINTARAUE ' 5 e - '
’%-E'J* BAHAR-REbp) BAHAZX (kb) BMAFANASUE HFAo/OR A ) —S )

Chr  Min Start-Stop(bp) = Min Size(kb) Min Cytoband ~ Gain/Loss - Annotations
 Max Start-Stop(bp) ~ Max Size(kb) ~ Max Cytoband
chr2 89391346-90234023 842.678 pll.2 -1.367984
89301215-90299637 998.423 pl1l1.2
chri6 34482042-34743643 261.602 pl11.2 -pll.d 0514115 LINCO01566, FRG2DP, TP53TG3HP
34452646-34777184 324539 pl1.2-pl1l.1
FAUH A
Gain=Gain
nx=Ax

Loss=Loss

B4/ DA 2
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https://www.deciphergenomics.org/

e Q Help Join Login %2

‘S DECIPHER Avout Browse - DDD (UK) Search DECIPHER
/ GRCh38

' Mapping the clinical genome

Explore DECIPHER
-’\ DECIPHER About Browse -~ DDD (UK)

/ GRCh38

Already a member?

Help Join Login =) l

Search results for "grch37:16:32307284-33633239" GRch3s 16:32295963-33830772 (100% match)  (Refine Search)

Patient variants [ CNV syndrome variants | o ' DDD research variant ) Genes [

Results Browser

Syndrome Variants: No records found

Filter....

Syndrome Location Genotype Variant Class Size Phenotype(s)

No data available in table
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Patient variants [ETZ) CNV syndrome variants | 3 DDD research variants [F5) Genes 13

Results Browser

GRCh38: Chr 16 ¢ | | »

29.00 Mb 30.00 Mb 31.00 Mb 32.00 Mb 33.00 Mb 34.00 Mb 35.00 My
- [ [ ] ] [ 1 [} ] - 1 I 1 I
Genes L El PNS1 < NPIPB11 CORO1A > < ZNF764 CTR1 > FUS > ITGAD > IGHV3OR16-9 > < TPS3TG3 TPS3TG3C > IGHV3OR16-12 >
Protein coding I ] 1 ] 1 1 I m I I I
Coloured by pLI N | UFM :Bumz—gl;MmPa'l_- orfa2 -I_n 1 -IMLMEbb' > < ~H. TGFBLI1 3 ZNFR67 >| TPS3ITG3D IGI1\:20R1&5 > TPS3TG3F :
score IPB < BOLA2 1 ALDOA > MYLPF > SRCAP > |STX4 > [TGAX > IGHV3DR16-10 > IGHVBOR16-13 >
] I 1 [ ] 1 1 1
ATYXNDI = ol X 15 K1F22 MNEAF PHKG? 3 J J IGHVINR 1/-R = THVY 3N
4 »
Genes Legend pLI ranges: [ , . e ] B No pLI score - Protein coding genes
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 Il Mo pLI score - Non coding genes
Less intolerant > Intolerance to LoF mutation > More intolerant
.| |
CNV Syndromes 16p11.2 mictoduplication syndrome
4 16p11.2-p12.2 microdeletion syndrome »
Length 8687793 bp
Location 16:21500741-30188533 in GRCh38
Information 16:21512062-30199854 in GRCh37/hg19 Policies
Lifted over with 100% of bases being remapped
About DECIPHER [3ulle:l Genotype Heterozygous Legal
Advisory Board Data HEEEES Deletion Cookies Policy
Affiiations Data Sharing
Project Proposal & Citing
Wellcome Sanger Institute & Report a bug or feed back
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"‘ nFrlpHFR About  Browse ~

' DECIPHER  ~vou

/ GRCh38
‘ Genome Browser

Jump to position, gene or band

nND (LK) Search DFCIPHFR 0 Q Heln .oin |oain =1

Browse ~ DDD (UK) Search DECIPHER ® Q

Please enter a position, gene name, or chromosome band name in the box above to load a genome browser for that position.

Examples
« Position 20:63400208-63472677
« GRCh37 position grch37-:20-62037542-62103993 (will be lifted over to GRCh38)
» Gene SCN2A
« Band 19211
on DECIPHER and request to be put in contact with published articles since 2004. It il free, and you

the responsible clinician. Why? Because sharing

il

Expl. e DECIPHER's genome broy ser

Delve into the Huma

Search all open-access DECIPHER data

n Phenotype Ontology

are in control of what data to make public.

Find out more Reset your password
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r\ DECIPHER About Browse ~ DDD (UK) Search DECIPHER © Q

/ GRCh38

Genome Browser

Jump fo

Flease enter a position, gene na

Examples

« Position

« GRCh37 position grch3 72063754262

s Gene
+ Band

Rosition, gene or band

s, or chromosome band name in the box above to load a genome browser for that position.

20:634002C
03993 (will be lifted over to GRCh38)
SCN2A
121.1

grch37:16:32307284-33633239& A /1L Go
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Patient variants [[£) CNV syndrome variants [ DDD research variant

Genes: 21 to 26 of 26

Name / Description

SLCEA10P
cimer 10,

pseudogene

TP53TG3

TP53 target 3

TP53TG3B
TP53 target 3B

TPS3TG3C
TP53 target 3C

TP53TG3E
TP53 target 3 family member E

TP53TG3F
TP53 target 3 family member F

10 ~

Show: Al genes v | @ | Fiter.

Location pLlI LOEUF sHet S%HI GenCC OMIM / Morbid G2P ClinGen

16

16

16

16

33196858

16

33206935

16

33462249

e (2] e o e Y Y @ (7]

32877469

32885501

32673525 OMIM

32676732

439
33363478 - B - } B -

33360274

33193659

33303739

33459045

Previous 1

2 Next

Links

& View =

& view =

& view =

& View =

& View =

& View =

high ranks (e.g. 0-10%) indicate a gene is more likely to exhibit
haploinsufficiency, low ranks (e.g. 90-100%) indicate a gene is
more likely to NOT exhibit haploinsufficiency.
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ClinGenTRILZEFLTH KD by TR— (https://clinicalgenome.org/) Hribdosage
sensitivityZBALVT RV RIZGRCH37ZfEEEL T, chr16:32307284-33633239& A H1LGo

(D) GRCh37 Search Results L

Location: chr16:32307284-33633239 Genes  Regions
= Advanced Filters: (I Click on }§ below to view hidden columns
Search in table [ Enter cytoband or genomic coordinates Go! d - =2 N & A~
Showing 1 to 25 of 26 rows = 25~ | rows per page < 2

v v i ]

< Gene/Region % GRCh37 < HI Score “ TS Score < OMIM $ Morbid +LOEUF & Report

P 32389948 .
¢ ACTR3BP3 16 Sreige  -1(Pseudogene) -1 (Pseudogene) - = =
P
o SLCOB1P id o o o
< Gene/Region * GRCh37 & HI Score « TS Score SOMIM S Morbid S$%HI $pLl SLOEUF & Report
N T EmeRmE m o mmmee Bvaluasted T — .
p
¢ PABPCIF
@ 33629833 Mot Yet N
¢ |GHV3OR16-13 16 mesome  Not Yet Evaluated s - : - B Aviaiting Review
ABCD1P:
16p11.2 lati i
B P population region 32655938 40 (Dosage Sensitivity PR A =
ABHD17, SV_v2.1_DEL_16_153860) ’
P 32380948 . .
¢ ACTR3BP3 16 So3e1ms  -1(Pseudogene) -1 (Pseudogene) = = =
P 32398432 ) : .
& SLC9B1PS5 16 s -7 (Pseudogens) -1 (Pseudogene) - - -




ClinGen TCNVsTHIB DB FD =N EFHEZEL LD

Hlscore /NJAARE (E/YVI—)DFERIZHE
TS score RJYIR—¢L-o1=15E8 DHEMER

Dosage sensitivity rating Possible clinical interpretation

3 Sufficient evidence for dosage pathogenicity

2 Some evidence for dosage pathogenicity

1 Little evidence for dosage pathogenicity

0 No evidence for dosage pathogenicity

40 Evidence suggests the gene Is not dosage sensitive (haploinsufficiency or triplosensitivity is unlikely)
30 Gene associated with autosomal recessive condition

%HI NTOFREDHE <10%
pll NTOFLEDFHE >0.9

EENHYEIEELRFISOVTIE EEFREHRCOMMIBERZFIVY
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Genome Browser
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» GRCh37 position grch37:20:62037542-62103993 (will be lifted over to GRCh38)

Examples
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« Gene SCN2A
« Band 1g21.1
Information
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Chr Min Start-Stop(bp) Min Size(kb) Min Cytoband Annotations
Max Start-Stop(bp) Max Size(kb) Max Cytoband
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BE#R45: Chr 7 SRS, Chr 11 BWS/SRS,
Chr 14 KOS/TS, Chr 15 PWS/ASTIZ 7%
M ?

RELGHAXADEESITERE
HEHEIE AL L Archeck %

SRS Silver Russell syndrome

BWS Beckwith Wiedemann syndrome
KOS Kagami Ogata syndrome

TS Temple syndrome

PWS Prader Willi syndrome

AS Angelman syndrome 53
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