1 Generic Feature Rendering

This section covers features that use generic feature rendering settings. The features
(SNPs, structural variants, clone placements, and segmental duplications) that require
special handling are covered in the later sections.

1.1 Feature Color Code

Feature type Color Visual Examples
Gene Green CRWAL
RNA Blue MM_0003594 2 [ | > |
Coding region Red NF 000385 10 1 R
All other features Black ETE T cxon 2

1.2 Special Rendering Styles
For features with special attributes, special rendering will be applied.

1.2.1 Genes marked as pseudo

Settings Visual Effect Visual Examples

All features are

i Stripes over LOC441857 o I
shown in one gene

HR_ME189.1] e L
group green gene bar
L Green stripe LOC441 957
Gene baris hidden | packground | #A_ni&13a 18 T ——
Gene bar and gene Green stripe
; HR_016139.1 e
label are hidden background - i

1.2.2 Features with exception text

Exception Example | Visual Effect Visual Examples
Mismatch in Shaded LOCT001 520a8a
transcription background I V| M_001 033515 1
MismatCh for Shaded ! NP 001028687 .1
translation background
Unclassified Shaded LOCT 00257456

transcription

. kgroun Bl eon 1 gx0n 2
discrepancy background 2

1.2.3 Feature location marked as partial

Example Visual Effect Visual Examples

g EAGES

BIaCk Heg? or S

Partial start , i [ 1 i [ B MR_152481 1
ats’ end | S NP B72087 1

ial Black “<<” or MCRMNADDT 53 ]
Partial stop “>>"at 3’ end NF_024352.1 T
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Partial start and stop

Black “<<” and
“>>" at both ends

AFR_109652 1 1|

1.2.4 Features marked as patrtial

Example Cases Visual Effect Visual Examples
o« TSC2 oL
. . MR_0010771583.1: mRMNA-tuberous scleras. ..
Example includes a partial EEE

feature (marked as white White “<<” MF_001 070651 1 : tuberin isofarm 4
u<<n and u>>n) and and u>>n at - . . . -
features with partial stop both ends EE EEE 2
(marked as black “>>" EI-I = = = E
— =5

1.3 Feature Decorations

Different feature decoration styles are solely for offering different ways of visualization.
The exact same feature can be rendered using each of the five existing styles.

Décor ' .
Styles Visual Effect Visual Examples
Solid bars for feature CRYA, I S
Default intervals or exons, and Mi_000394 .2 B B
solid lines for introns MFP_000355.1 8 B =
CRvAL S I
Arrows at both ends
Arrows | showing the strand, and HM_000334.2 30 = o
lighten bars for introns NP_000385.128 = L
Chves [ I e —
Square for feature start
' WM_DO03E4 2 “+
iﬂgﬁ{ﬁ arrow for feature stop, - D .
dash lines for introns MFP_000335. 1 ] |
CRWAS, {:-__-}
Circle Circle for feature start, NM. 0003942 . - m
anchor arrow for feature stop, - 1
dash lines for introns MP_000355. 1 ] =
Circle for mRNA start
only, square for other
features start except for CRves I )
Fanc gene and CDS, arrow for
Y| feature stop, lighten bars NM_DUU394-E. E “—)
for mRNA introns, and MF_000SE5.1 0 ] B
canted lines for CDS
introns

Note: the glyphs representing feature start and stop will be rendered only when their sizes

can fit into the first and last intervals.
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2 Gene Model Features

A Gene Model is a feature group that contains four main features: gene, mRNA, CDS and
Exon. The group may also contain SNP and other features that are projected from mRNA

and CDS products.
2.1 Gene Model Rendering

Rendering Options

Visual Examples

50N
MM_138927.11 | ] IR
Show all MP_B20305.1 | || (I |
MM_032195 1] |18
MP_11SS710 | Eem ||l
SOM
Show all transcripts and CDSs, m-&gggg;'” : : : : : : :Il
no gene bar MM_032195.1] | |18
MP_11S5711 | mem ||l
Merge transcript and CDS pairs ' SON
no gene bar ’ MM_135827 11 [ [+ MP_g20305 1
9 Mh_0a2195.1) | S | BNP_115571.1
Merge all transcripts and CDSs |
’ 50N [ |
no gene bar = H
Show on single line with exon
structure T eon 3 Bexon 2 Bexon 1
Gene bar only S0M
S100E
With SNP features projected == i I MM_00B272 2
from mRNA and CDS products IMP_00G263 1
Irs11 542309
S100E
< | ] [ MM_D0E272 2
I I MP_00B263.1
. _ I I5-100E
With other features projected | [dimerization interface
from mRNA and CDS products | 1 Cai2+ hincling site
I 1 MDF kinaze hinding site

BTRTE-12 kinding site

| Calciurn binding region

| Cadciurn binding region

2.2 Special Rendering for CDS Features

When zoomed into the sequence level, both annotated protein sequence and translated
protein sequence are shown for CDS features.
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| Translsted protein sequence |#————

| Genomic se quence in this range |-d—

| Annotated protein sequence |-d—

KRTAF1O-7

] R e
MF_841562 .1

GAG AGD TGC TGO GAG CCC CCC TGO TG0 /OG0T COC AGD
B e R PN R

| Mlatched sequence

| Mismatched sequence

2.3 Feature Ruler

For a selected RNA or CDS feature, a feature ruler will be show with the feature’s local

coordinate.

70,400 70,600 70,800
| |

71K 71,200 71,400 71,600
. e B e

71800 F2K 72:
! I

M 000515 4
92 93 HE
P 000509, 1 T | »
exon | I exon 2 I

3 Clone Placement Features

= FRF24-232017 =
4 SNP Features
4.1 Color Code
Variation Type Color
Single Nucleotide Polymorphism Red
Deletion/Insertion Polymorphism Blue
Heterozygous Variation, undefined at nucleotide level Golden
Short Tandem Repeat (microsatellite) Polymorphism Yellow
Named Variation (|nsert|or_1{delet|0n polymorphism of Hunter Green
named repetitive element)
Sequence Scanned for Variation, but none observed Black
Mixed Variation (cluster contains submissions from 2 or
i Green
more allelic classes)
MNP (multiple nucleotide polymorphism with alleles of G
ray
common length > 1)
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4.2 Visual Examples
143,245,770 143,245,780 143,245,750 148,245,500
I I I I

mosome 1, GRCh37.p2 primary reference assemhbly

rsEEA 1930 === rs/ 1800245 == ra/ 19632030 ===
rs4055785 rsEE7 1 94 | === rs1935253
r31B27925 === rsE7 82206 m== E===rs71219429
raF 1225005 == r3EF52401 7 e rsd0ES7E7 e
===r:71219430 =rs/7oE0E33
rs61811754 =

5 Structural Variants
5.1 Common Rendering

There are four common scenarios for most variants (either SVs or SSVs) as shown in
the table below. However, mixed cases with a defined breakpoint at one end and an
undefined breakpoint range at the other end are possible as well. Here, we use CNV
(SV) as examples:

Breakpoint Type Rendering Visual Examples
With breakpaint Fully saturated color T
resolution
With defined breakpoint Transparent color for
; e
range breakpoint ranges
With undefined Triangles pointin
breakpoint, but known gies poining |
toward each other
outer bound
With undefined Triangles pointing awa
breakpoint, but known g es PoIiing sway EE——
) from each other
inner bound
5.2 Variant Types
Variant Color Comment Visual Examples
Type
I —
Four common cases, plus .
CNV with all insertion SSVs, i |
CNV Black . e
CNV with all Loss SSVs, .
CNV with mixed SSVs —A—
Black T
Other with Four common cases W/f/f/ff/f/f/ff/ﬁd
pattern WSS AL AL AL LSS LS

5.3 Allele Types

Note: the first variant shown in all screenshots in this section is the parent variant (either
CNV SV or Other SV)
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Variant

on

Allele Type Type Color Visual Examples
|
I
Gain CNV Red I
[
el
|
Blue -
Loss CNV Note: The Igst one is a I
Loss variant with T — |
e
allele_length ——
I
CNV/O .
Complex ther Light azure . J
4 [+
I
Unknown CNV Grey ’ ’
4 [
Insertion CNV Tangerine yellow i
LSS SIS
Inversion Other Light violet with pattern 222222222222222?2
VA A A
Loss of , T AL L L LS LA LSS
Heterozygo | Other Blue with pattern LSS LSS AL S S SS,
zity A
LSS ST
PSS
) AL LSS SIS
Everted Other Deep brown with pattern A LA A,
DA A
WD
Y
Umparental Other Cyan with pattern
Disomy b q
4 [
i "
Translocati Other Light indigo with pattern E,«n'(«-(«-(«l’,«l’,a'(a'(a'’/,a(a",a",a",d",a",a'ﬁi

C
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5.4 Rendering Styles for Linked Structural Variants Group

5.4.1 Default rendering with both parent and children shown

L ————— e ————
nasy ] 3061 — nagvl 3069 B nasy 1 3249
nasy 1 2679 . nEsy 131549 1 nasy 13279
hagv 12849 | nzsvl 3151 nasvl 3211 nasvl 3271 0
nasv 131211 nasv 131811 nasw 13218
niagy 13009 | nasv13189 | nasvl 3241
mEsy 1 3039 |
hasyl 3129 |

5.4.2 Rendering with supporting variants in a packed form

If there are multiple types in the supporting variants, multiple colors will be used
to reflect the corresponding allele type.

B T T
15 features | (I | | =

Click and select the packed feature bar to show all the supporting variants.

sy FaGE3
15 features

nsay 13061 nssv 13069 nssv 13245 e
nEsy 12970 nEsy 13159 ] nEsw 13279 B
nasy 129449 | nzsvl 3151 R nsavl13211]] nzsvl1 32718
nassw13121]] nssv13181] nssv13219 ]
nEsy 130049 | nssv 13189 | nasv13241]
nssy 13039
nssvl3129]

5.4.3 Superimpose all supporting variants over the parent variant

The supporting variants are superimposed on top of the parent variant with the
shortest variants on the top. The colors reflect the corresponding allele type.

NEr TEE I T alre o — ————————— e e S

Click and select the packed feature bar to show all variants.

e 700001 9 Teature: |
ey
nsay 13061 nzsw ] 3069 nzsv 13245 RS
nEsw 12975 nEsy 13159 ] nzsv 13279 B
nEsy 12849 | nzsv1 3151 R naavl13211]] nzsv13271 8
nEsv13121]] nEsv 13181 nzsw 13219
nzsy 130049 | nasy 13189 | naswv13241]
nEsw 13039 )
nssvl3129]

6 Segmental Duplications

Identity Attribute Color Example
>99.0 Orange ficdertity=29.19
>98.0 Yellow fidentity=85 20
>90.0 Grey fclenitity=31.19
<=90.0 Black fidentity=0.00 EEE
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7 Alignments
7.1 Alignment in Different Mode

7.1.1 With Score Coloration Disabled

7.2 Alignment Score Coloration

There are four possible aligned-types: match, mismatch, gap (deletion), and insertion.
The visual representations for all four different glyphs are illustrated in the table blow,
and as well as in the screenshots.

Align-type Zoomed-out View Zoomed-in View
Match Grey bar Grey background
Mismatch Red vertical bar Red background
Gap Red thin horizontal bar Red thin horizontal bar
. . Blue hourglass with a bar on both top and
Insertion Blue vertical bar . ) :
bottom proportional to insertion bases
Gap | i Match { | Insertion | Mismatch |
L TESTIRT T T4 TR A e R
[EA-TT :
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7.3 Non-consensus splice site

17
(] — :

Mon-consensus splice site

7.4 Unaligned tails

The numbers above the box show the number of unaligned bases.

Unaligned Tail Type Visual Examples

[arN}
n

PolyA >

14
Other o A i I

7.5 Mate Pair Alignment

bAate Pair ti:7069535710 / ti:;7 06353362
< Il [

7.6 Multi-alignment
8% 0286751

I
{
=
-2
o0
o
—

L o o
L
s o o e e
rar-ar=2rar-ar-a
D:ID:ID:ID:ID:I%

[mpfmylmylnyluy]
120 =] 00 0 - =)
NN e RN N Ty FPE T Y Y 7

&Y 0286
&Y 02365
a%02E86E1.1 1

7.7 Smeared Alignment

N
N
N
N
N 1
N
N
N
N

L I I v

HHH=====__

(26 aligns, 26 ids)

8 Sequence Track

The grey bar represents the sequence track in zoomed-out view
Sequence MNC_000007.9: Homo sapiens chromosome 1, reference assembly, complete sequence

In zoomed-in view, both original sequence (top) and the complementary sequence (bottom)
are shown.

sequence NC_000001.9: Homo sapiens chromosome 1, reference assembly, complete sequence

9 Segment Map

Depending on the sequence type, a sequence may have scaffold (contig) map, and/or tiling
path (component map).
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9.1 Segment Color Code

Segment Type Finished Draft WGS Other Gap

Color Blue Orange Green Grey Black

9.2 Scaffold Map Example

II g E Wl U=1Aaas 10 ] | I LI |

] — i} I MNT_O04ET
| = |

9.3 Tiling Path (Component Map) Example

> AFUD1 U53: | s @
APO0105 [

APO01052 .1

10 Label Placement

There are four global options regarding label placement: default, side label, top label, and no
label. ‘Default’ may mean different settings for different objects. For example, default label
placement for alignments is top labeling, but default setting for features is side labeling.

10.1 Side Label vs. Strand
In side labeling mode, the label is always placed at object’s 5’ side.

10.2 Examples

Label Placement Visual Examples
Alignment (top): NM—13>':'444'2 BE1E
Default Component (inside):
Ay LOCE42552 I
Features (side): MNF_02E943.1] |

PP BT L O 00129590
Side Label MA_00S043 20 Bl I #M_001722818 .1
MP_00S040.2 1 Bl [ [ L3I %P 001 722870.1

LOC] 001 25530
AK_001722315.1 mRMNA-similar to hCG1 750329

Top Label | A N NI
wP_0017225870.1 hypothetical protein LOCT001249...
BT R T RN
I S S
No Label < B TRER
B B EER
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