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Session Il - Practical exercises

* An Introduction of IMGT / V-QUEST annotation tool
get familiar with the sequence submission process
review basic parameters and options of the tool

* Hands-on exercises
two sets of IGH and IGL rearrangement sequences
annotate the sequences and comment on their features
and/or their interpretation

* Sequence interpretation and results
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ession Il - Practical exercises

Our tool of choice : IMGT / V-QUEST
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to the IMGT Home page

THE NTERNATIONAL WMMUNDGENETICS INFORMATION

ysTeve

rep A Xp Org

References and News

Contzots & Legal notioss

INGT founder and dirscdor Merde-Saue
Mocrpeler (France)

Letanc MedeFaue LetancQigh ons &)

surey b
NGTE Morzoede
mem3ardan: 120

IMGT Reperioire (G and TR, MH
INGT 3olentifio ohart (e
Nurpamrg, No

uchwe identfication snd deso

Nucectde s2a0 e
IMOT/MEDE ANRL 5790

uev: iences of the hume:

INGT Education
Shsegrecens )

INGT Pocterc and diaporama

The INOT Medioa! page

The INGT \Wiarinary page

The IMGT Elolechnoiogy pege

Ths IMGT immunoinformatice page

rd TR genes fromnumen, mouse. rat and rabbt

& '25 oﬂli 5 827 allelec)

INGT/3Dctructure DB and IMOT/2Dctructure-DB cod LG
30 shuctares JRGT Collers de Feres) of IG antbodies, TR, MR &

pelec France
S0 (4 768 eniriec)

5ion peotens %oc rmune appications (FRIA) (840

WOT/HIGhVQUEST
INGT! tatClonotype
IMGTJunotionAnaty ¢
WGT/ANsIe-AN0N

INGT/Phyio0ene o
INGT/DomainDicplay (000 (AT aCC sequences)

WGTLos Tt i " TiClons Jearoh (doc) oe
Rumen IGK IGL., 10H, TRATRD, TRE, TRG. mouse TRATRD and roman MH)
g ICH, Grencdle; LIGM Mortpeder)

0.1) (P, 03 Bep 2016 10:
ec, 24 Ag 20
programvession 3.4.2. redavence drec
0000 <0100}

arence drecory reease: 2018

IMGT/DomainGepANgn (do:

INGT! StrustursiQuery (0oc)

searen

Access: http://www.imgt.org/

ools

IMGT/V-QUEST (doc) (sequence alignment software for [G and TR) b
IMGT/HighV-QUEST (doc ) (NGS High-Throughput analysis of IG and TR)
IMGT/StatClonotype (doc) (Statistical analysis from IMGT/HighV-QUEST output) N !
IMGT/JunctionAnalysis (doc) {for human and mouse |G and TR)

IMGT/Allele-Align

IMGT/PhyloGene (doc)

IMGT/DomainDisplay (doc) (Amino acid sequences)

Select “human”
on the tab for “immunoglobulin

(I1G) or antibody nucleotide
sequences”

6t IgCLL - Uppsala



Session Il - Practical exercises - Submit sequence(s)

Analyse your IG or antibody nucleotide sequences

Your selection: Human

Your sequences will be compared to the Human (Homo sapiens) IG set from the IMGTN-QUEST reference directory sets

Sequence sets to test IMGTA-QUEST are available here

Sequence submission

® Type (or copy/paste) your nucleotide sequence(s) in FASTA format

>a
gcctcagtgaaagtctoctgoaaggettotggatacaccttcacaaactaaactatcagetgggeatgacaggeccatggacaaggge
ttgaggaaatgggatggatcaacacgaacactgggaacctaacatatgeccagggettcagaggacggtttgtcttctecatggacac
ctccgtcaccatgacatatcttcatatcagcagcctcaaggctgagaggeagtgttgtagtagtaccaggtactatacggtgactact
ggggccaggaaaccctggtcaccgtctactcag

Or give the path access to a local file containing your sequence(s) in FASTA format
L Choose File | No file chosen

| Start || Clear the form |

Submit a single or a manual copy/paste

In FASTA format

[ ']
batch of sequences ° file upload '
Advanced parameters
Selection of IMGT reference directory set F+ORF+ in-frame P v ® \With all alleles With allele *01 only
Search for insertions and deletions in V-REGION ® Yes (slower, the nb of submitted sequences in a single run is limited to 10) No
Parameters for IMGT/JunctionAnalysis Nb of accepted D-GENE in IGH JUNCTION (defaultis 1) default ¥ Nb of accepted mutations: default ¥ |in 3V-REGION
default v |in D-REGION
default ¥ |in 5'J-REGION
Parameters for "Detailed view" Nb of nucleotides to exclude in 5' of the V-REGION for the evaluation of the nb of Nb of nucleotides to add (or exclude) in 3' of the V-REGION for the evaluation of the alignment score (in results 1)

mutations (in results 9 and 10)
4

4
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Session |l - Practical exercises — Retrieve results

* A. Detailed view

. ) Alignment for V-GENE
Alignment for D-GENE
. ¢ Alignment for J-GENE
. ¥ Results of IMGTAunctionAnalysis
® with full list of eligible D-GENE
without list of eligible D-GENE
5. ¥/ Sequence ofthe JUNCTION (nt and 'AA")

AW N

B. Synthesis view

. ¢! Alignment for V-GENE

. ¥ V-REGION alignment

. ¥ V-REGION translation

. ¥} \-REGION protein display

oW N

C. Excel file

1. ¥ Summary

2. ¥ MGT-gapped-nt-sequences
3. ¥ ntsequences

4. ¥ IMGT-gapped-AA-sequences
5. ¥ AA-sequences

6. ¥ Junction

® HTML Text

Nb of nucleotides per line in alignments: | 60 v

Nb of aligned reference sequences: |5 ¥

6. ¥ V-REGION alignment 12. ¥ Sequences of V- V-J- or \-D-J- REGION ('nt' and 'AA") with gaps in FASTA
7. @ \-REGION translation and access to IMGT/PhyloGene for V-REGION ('nt)
8. ¥ V-REGION protein display 13. ¥/ Annotation by IMGT/Automat
9. ¥ V-REGION mutation and AA change table 14. IMGT Collier de Perles
10. ¥ V-REGION mutation and AA change statistics ® link to IMGT/Collier-de-Perles tool
11. ¥ V-REGION mutation hotspots IMGT Collier de Perles (for a nb of sequences < 5)
no IMGT Collier de Perles
Checkall | Uncheckall | Default
HTML Text Nb of nucleotides per line in alignments: v Summary table sequence order v|
5. ¥ \-REGION protein display (with AA class colors)
6. ¥ V-REGION protein display (only AA changes displaved)
7. ¥ V-REGION most frequently occurring AA
8. ¥ Results of IMGT/AunctionAnalysis

Checkall | Uncheckall | Default

Open in a spreadsheet Download in a zip archive

7 s
8.
9.
10.
1.
12.

Display 1 CSV file in your browser

¥ V-REGION-mutation-and-AA-change-table

¥ V-REGION-nt-mutation-statistics

¥ \-REGION-AA-change-statistics

¥ V-REGION-mutation-hotspots

¥ Parameters

! scFv {only for option "Analysis of single chain Fragment variable (scFv)")

Checkall | Uncheckall | Default

Information about the type of files provided for each option:

IMGT/V-QUEST Documentation
http://www.imgt.org/IMGT_vquest/share/textes/imgtvquest.html
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Practical exercises — Solutions — Batch |

>Sequence Al
caggtgcagctacagcagtggggcgcaggactgttgaagecttcggagaccctgtc
cctcacctgecgcetgtctatggtgggtccttcagtggttactactggagcetggatccgcec
agcccccagggaaggggctggagtggattggggaaatcaatcatagtggaageac
caactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaaga
accagttctccctaaagctgagctctgtgaccgecgecggacacggetgtgtattactg
tgcgagaggtctacctcttttggagtggttattgggtccttactactactactacggta
tggacgtctggggccaagggaccacggtcaccgtctect
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Sequence Al

Sequence: 1 A1

Sequence compared with the human |G set from the IMGT reference directory

>Al
caggtgcagctacagcagtggggcgcaggactgttgaagectteggagaccctgtccctce
acctgcgctgtctatggtgggtccttcagtggttactactggagetggatccgecagecc
ccagggaaggggctggagtggattiggggaaatcaatcatagiggaagcaccaactacaac
ccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagitcteccecta
aagctgagctctgtgaccgecgeggacacggetgtgtattactgtgegagaggtctacct
cttttggagtggttatigggtccttactactactactacggtatggacgtctggggecaa
gggaccacggtcaccgtctact

Result summary: Productive IGH rearranged sequence: (no stop codon and in-frame junction)
V-GENE and allele Homsap IGHV4-34*01 F | score = 1411 | identity = 99.65% (284/285 nt)
J-GENE and allele Homsap IGHJ6*02 F score =291 | identity = 98.33% (59/60 nt)

D-GENE and allele by IMGT/JunctionAnalysis Homsap IGHD3-3*01 F | D-REGION is in reading frame 1

FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION | [25.17.38.10] [8.7.22] CARGLPLLEWLLGPYYYYYGMDVW

1. Alignment for V-GENE and allele identification
Closest V.REGIONs (evaluated from the V-REGION first nuclectide to the 2nd-CYS codon)

Score Identity
ABB19439 Homsap IGHV4-34%*@1 F 1411 99.65% (284/285 nt)
M99684 Homsap IGHV4-34%92 F 1492 99.30% (2837285 nt)
X82255 Homsap IGHV4-34+%@3 F 1492 99,30% (282/284 nt)
MS5113 Homsap IGHV4-34+%98 F 1492 99.30% (2837285 nt)

X56591 Homsap IGHV4-34*]12 F 1492 99.30% (283/285 nt)




Sequence Al

6. V-REGION alignment according to the DNMGT unique numbering

Al

AB@19439 Homzap IGHV4-34+@1
M335384 Homzap IGHV4-34+22 F
X92255 Homzap IGHV4-34¢@3 F
M35113 Homzap IGHV3-34+@3 F
X56591 Homzap IGHVA-34+12 F

Al

AE212439 Homzap IGHVA-34¢€1
1M99634 Homzap IGHV4-34+82 F
X82255 Homzap IGHV3-34+e3 F
135113 Homzap IGHVA-34+@3 F
X56591 Homzap IGHV4-34+12 F

Al

AB212432 Homzap IGHVA-34+21
99634 Homzap IGHV4-34+@2 F
X82255 Homzap IGHV4-34*e3 F
135113 Homzap IGHV4-33+@3 F
X56531 Homzap IGHV4-34+12 F

Al

AB@13439 Homzap IGHV4-34+@1
1M39634 Homzap IGHV4-34¢@2 F
X32255 Homzap IGHV4-343+@3 F
M35113 Homzap IGHV4-34+@3 F
X56591 Homzap IGHV4-34¢12 F

Al

AB@12439 Homzap IGHV4-34+21
M33584 Homzap IGHVA-34+%@2 F
X92255 Homzap IGHV4-34*@3 F
M35113 Homzap IGHV4-34+@3 F
X56591 Homzap IGHV4-34+12 F

Al

AB@19439 Homzap IGHV4-34+21
M39634 Homzap IGHV4-34+82 F
X92255 Homzap IGHV4-34+@3 F
1M95113 Homzap IGHV4-34+@3 F
X56591 Homzap IGHV3-34+12 F

Al

AB212432 Homzap IGHV4-34+21
1139634 Homzap IGHV4-34+22 F
X92255 Homzap IGHV4-34%@3 F
M35113 Homzap IGHV3-34+@8 F
X5653]1 Homzap IGHV4-34¢12 F

Al

48819439 Homzap IGHV4-34¢21
11996384 Homzap IGHVA-34+@2 F
X32255 Homzap IGHV4-343+@3 F
M35113 Homzap IGHV4-34%e3 F
X56591 Homzap IGHVZ-34+12 F

"

"

"

"
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Sequence Al

* Asingle silent mutation

 VH CDR3 anchors and
VH FR4 GXG motif are
detected

7.V-REGION translation

AL

ABe13433

Al

ABelaass

AL

ABe13433

AL

Homzap

Homzap
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Sequence Al

IGHV4-34*01
IGHD3-3*01
IGHJ6*02
identity 99,65%
in-frame
VH CDR3 length 22 aa

- productive, unmutated IGH



Practical exercises — Solutions — Batch |

>Sequence A2
caggtgcagctggtgcagtctggagctgaagtgaagaagectggggcectcagtgaa
ggtctcctgcaaggcttctggttacacctttacgaattatggtatcggectgggtgcega
caggcccctggacaagggcttgagtggatgggatggatcageggttacaatggtga
tacaaactatgcacagaagttccaggacagagtcaccatgaccacagacacatcca
cgagcacagcctatatggacctggggagcctgagatctgacgacacggecgtgtat
tactgtgcgagagtagtggctacgctcccccccgtctactggggccagggaaccctg
gtcaccgtctcctca



Sequence A2

Sequence: 1 A2

Sequence compared with the human |G set from the IMGT referance dirsctory

>A2

CaEgtEcagctgstEcagtctEgagctgaagtEaagaagcctZgggcctcagtgaaggtc
TCCtZcaaggcttctEgttacaccttTacEaattatEETatcggctggEtEcEacagEcce
ccTggacaagggcttEagtEgatEsgatEgatcagcgEttacaatggtgatacaaactat
ECacaZaagttccaggacagagtcaccatgaccacagacacatccacgagcacagactat
STEZacctggEgagcctEagatetgacgacacgEccEtETattactgtgcgagagtagte
ECTaCZCTCCCCaCCgtCTacTEgEgccagSgasCcocTgETcacogtactactea

Result summary:

Productive IGH rearranged sequence: {no stop codon and in-frame junction)

e ————————————————————
V-GENE and aliele Homsap IGHV1-18'01 F || score = 1302 |identity = 95.14% {274/288 nt)
J-GENE and aliele Homsap IGHJ4*02 F score = 172 | identity = 85.11% (40V47 nt)

D-GENE and aliels by IMGT/JunctionAnalysis

Homsap IGHDS-12"01 F

D-REGION is in reading frame 1

FR-IMGT lengths, CDR-IMGT Jengths and AA JUNCTION

[25.77.35.17]

[8.8.11]

CARWATLPPVYW

1. Alignment for V-GENE and allele identification

Closest V-REGIONs (evalustad from the V-REGION first nucieotide to the 2nd-CYS codon)

M92541 Homzap IGHV1-13+%e1 F
H1855463 Homzap IGHV1-13%e3 F
KC7139338 Homzap IGHV1-13+24 F
X68583 Homzap IGHV1-13+22 (F)
M38637 Homzap IGHV1-3+*@1 F

Score
1323
1388
1382
1245
1147

Identity

95.14% (274/288 nt)
94_76% (273/288 nt)
94.79% (273/288 nt)
94.57% (261/276 nt)
88.89% ({256/288 nt)




Sequence A2

6. V-REGION alignment according to the INMGT unique numbering

A2

M39641 Homzap IGHV1-13%@l1 F
H1855353 Homzap IGHV1-134@3
KC7139338 Homzzp IGHV1-13+24
XE@583 Homzap IGHV1-18*@2 (F)
139637 Homzap IGHV1-3*€l F

A2

1123641 Homzap IGHV1-13*€1 F
1855463 Homzap IGHV1-13+€3
¥{713338 Homzap IGHV1-13+24
X6@5@3 Homzap IGHV1-18*@2 (F
1129637 Homzap IGHV1-3*21 F

_—n

A2

129641 Homzap IGHV1-13%€l F
HI855463 Homzap IGHV1-18%€3 F
¥C713938 Homzap IGHV1-13+e4 F
X6@5e3 Homzap IGHV1-13*@2 (F)
129637 Homzap IGHV1-3%21 F

a2
1199641 Homzap IGHVI-18%61 F
H1855453 Homzap IGHV1-13°€3 7
¥C713233 Homzap IGHVI-13°84 F
XE8583 Homzap IGHVL-18+82 (F)
1193637 Homzap IGHV1-G4@1 7

a2

129641 Homzap IGHV1-13%@l1 F
18554353 Homzap IGHV1-13%@3 F
KC713938 Homzap IGHV1-13+24 F
X6@5e3 Homzap IGHV1-18+@2 (F)
139637 Homzap IGHV1-3*@l F

A2

1199641 Homzap IGHV1-13+@1 F
1855463 Homzap IGHV1-13+€3
¥C713938 Homzap IGHV1-13+e4
X6@583 Homszap IGHV1-13+@2 (F
29637 Homzap IGHV1-3*€1 F

_—

A2

129641 Homzap IGHV1-18%€l F
H4855463 Homzap IGHV1-18%€3 F
¥C713938 Homzap IGHV1-13%e4 F
X68583 Homzap IGHV1-13*@2 (F)
139637 Homzap IGHV1-3+€1 F

A2

1133641 Homzap IGHV1-13+€1 F
1855453 Homzap IGHV1-13+€3
KC713938 Homzap IGHV1-13+24
X6@583 Homzap IGHV1-18+@2 (F
199637 Homzap IGHV1-B*@l1 F

non
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Sequence A2
9. V-REGION mutation and AA change table

’FRHMGT lCDRi-IMGT !FR2-IMGT ]com-mm iFRB-IMGT CDR3-IMGT
t8>g c105>g all8=g, S40>G (+ + -) c173>g, ASS=>G (- +-) c211>t, L7T1>F (#--) 8320>t
g33>a | g107>a, 538N {---) 8100>g, NB4>D (+ +-) | g221=a, G74>D {---)

c1085t, S38>N (- - -) c1025t, NB4>D (+ #-) | c2845t

g270>c, EQD>D (+-+)
al74>g, REZ=G (---)

http://www.imgt.org/IMGTeducation/Aide-memoire/_UK/aminoacids/IMGTclasses.html

Amino acid classification

IMGT 'Physicochemical' classes of the 20 common amino acids -

Elzven IMGT Fhysicochemical classes of the 20 common amino acids have been defined by the physicochemical properties of their side chains (Figurs 1) 1]
These standardized classes ars used in IMGT® databases and tools, for the description of amino acid class changes in mutations and protein engingering.

 Hydropathy

L] Vo I u m e Valume' cl3 5.9.es : ‘Hydropathy' classes -
in A Hydrophobic Neutral Hydraphilic
° H ary large 169-223 W Y
Chemical Large 62474 ([ L | M K_R
Medium 125-154 || v H E Q|
° !
Charge Small 106-117 = T Dl [ Nj
Very small E0-90 A o= | G S | |
* Hydrogen donor/acceptor ; < 4 1
. Aliphatic 5 g Basic :g E
* Polarity g £ il
[ R S
Uncharges Charged Uncharged
[} ]
MNonpolar I . Polar

Figure 1: The 11 IMGT "Physicochemical classes of the 20 common amino acids [1].



Sequence A2

IGHV1-18*01
IGHD5-12*01
GHJ4*02
identity 95,14%
in-frame
VH CDR3 length 11 aa

- productive, mutated IGH



Practical exercises — Solutions — Batch |

>Sequence A4
caggtgcagctgcaggagtcgggcccaggactggtgaagecttcggggaccctgtc
cctcacctgecgcetgtctctggtggcetccatcagcagtactaactggtggagttgggtc
cgccagcccccagggaaggggctggagtggattggagaaatctatcatagtggga
gcaccaactacaacccgtccctcaagagtcgagtcaccatatcaatagacaagtcc
aagaaccagttctcgctgaatctgaggtcagtgaccgecgeggacacggecgtgtat
tactgtgcgagaggttgtagtggtgggagctgccaatttgactactggggccaggga
accctggtcaccgtctcc



Sequence A4

Sequence: 1 A4

Sequence compared with the human |G sat from the IMGT reference dirsctony

>A4
EaEEtECcagctEotEEagtCtEZEEgaggcctEEtcaagcctgZggggtccctgagactce
TCCTZTZcagcctCctEEatIcaccttcagtagctatagtataactgggtocgacaggct
CCagggaaggEEctEEagtEEEtctcatccatgagcagtagtactagttacaasaactac
ECagactcagtgaaggEccgattcaccatctccagagacaacgcccagaactcactgtat
CTECaaatgascagcctgagagccgaggacacgEctETEtattactgtgcgagagacece
S3TZStatggacgtCtEEEEccaaggZaccacEgtocaccgTotactea

Result summary: Productive IGH rearranged sequence: {no stop codon and in-frame junction)
V-GENE and aliele |Homsap IGHV3-21"01 F Iscore = 1372 |identity = 87.57% (281/288 nt)
J-GENE anag sliels |Homsap IGHJE 02 F kcore =215 identity = 80.28% (47752 nt)
D-GENE and aliele by IMGT/JunctionAnalysis No results

FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTICON | {25.17.38.11 {8.8.9] CARDANGMDVW

1. Alignment for V-GENE and allele identification
Closest V-REGIONs (zvslustad from the V-REGION first nucleotide to the 2nd-CY'S codon)

Score Identity
AB213432 Homzap IGHV3-21%€1 F 1372 97.57% (281/288 nt)
M395653 Homzap IGHV3-21%*@2 F 1363 97.22% {288/288 nt)
H1855323 Homzap IGHV3-21%e3 F 1363 97.22% (282/2838 nt)
H1855683 Homzap IGHV3-21%*e4 7 1363 97.22% (288/2838 nt)
HU855335 Homzap IGHV3-43*@4 F 1322 94.79% (273/288 nt)



Sequence A4

No D-gene has been identified. But the sequence itself is more important

than gene names
4. Results of INGT/Junction Analysis

Maximum number of accepted mutations in: 3V-REGION = 2, D-REGICN = 4, Z'J-REGICN =2

g Subset #2 features

* |GHV3, mostly IGHV3-21
=N e gy — e e e | © Mostly IGHJ6
A4 JHomsap TGHV3-21+01| tprzczagaza cgcgaat .A.A.A...........ggt;tss;cgtctgj Homzsp IGHI6°82 e 4/7 o MOStly mutated

* VHCDR3:9aa
 Mostly D or E at position
115 116 117 115 Frane| nor |Pelecular ;  PhysicoChesical Descriptor VH CDR3-107

length mass (by BREAA)

ference sequences may be incomplete or from cDNAs. In those cases, IMGT/JunctionAnalysis uses automatically the alisle *01 for the analysis of the JUNCTION.

This rearrangement represents a CLL subset#2 case. Thus it is related with
poor prognosis and this should be stated clearly in the report



Sequence A4

IGHV3-21*01
IGHD ND
IGHJ6*02

identity 97,57%
in-frame
VH CDR3 length 9 aa

-> productive, borderline mutated IGH,
subset #2 case



Practical exercises — Solutions — Batch |

>Sequence A5
gaggtgcagctggtggagtctgggggaggctiggtccagectggggggtccctgag
actctcctgtgcagcectctggattcaccttcagtagctatgctatgcactgggtccgcec
aggctccagggaagggactggaatatgtttcagctattagtagtaatgggggtagce
acatattatgcaaactctgtgaagggcagattcaccatctccagagacaattccaag
aacacgctgtatcttcaaatgggcagcctgagagctgaggacatggcetgtgtattac
tgtgcgagcgcetgggagtecttctatggtggccacgagaggactactactactacta
catggacgtctggggccaagggaccctggtcac



Sequence A5

Sequence: 1 A5

Sequence comparsd with the human |G s2t from the [MGT referance dirsciony

>AS

gs ggtgc agctggtggagt ctgggggaggcttggtcca Ec c’.ggggggtccctgag: c<c
LTt gCagcctctgEatICcacoTtcagtagctatgCcTatECcactgggtccgocaggces
CCaggCaagEEactEEaatat gt T rCagctattagtagtaatZgggstagcacatattat
CCaaactCct g sEEECcagattCaccatctocagagacaaticcaagaacacgaotgtat
CITCaaat g EECagcCtEaEaECtEagEacatEEctEtEtattactZtgcgagcEcTEEE
BETCCTTCtat St EEcCacEagagZactactactacTacTacatggacgtctgggsccea

sgggaccctggteac
Result summary: Unproductive IGH rearranged sequence (out-of-frame junction)
V-GENE and sligle Homsap IGHV3-84'01 F *core = 1435 | dentity = 100.00% {288/288 nt)
J-GENE and aligls Homsap IGHJE'03 F slcore =215 |udentity = 80.28% {47/52 nt)
D-GENE and aliel= by IMGT/JunctionAnalysis Homsap |GHDS-12°01 F | I-REGION is in reading frame 2
FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION | [25.17.38.7] {8.8.X] CASAGSPSMATRE==YYYYYMDVW

1. Alignment for V-GENF and allele identification

Closest V-REGIONs (evslustad from the V-REGION first nucleotide to the 2nd-CY'S codon)

Score Identity
M39532 Homzap IGHV3-£4+@€l F 1435 100.06% (288/288 nt)
ABE13437 Homzap IGHV3-G4+@2 F 1317 99_31% (286/288 nt)
KC713341 Homzap IGHV3-54D%@6 F 1363 97.22% (230/283 nt}
M77381 Homzap IGHV3-£4¢@5 F 1354 96.86% (273/233 nt)

M77238 Homzap IGHV3-£4%@3 F 1345 96.53% (278/288 nt)



Sequence A5

from IMGT scientific chart:
http://www.imgt.org/IMGTScientificChart/Numbering/IMGTnumbering.htm|

IMGT unique numbering for all IG and TR V-REGIONSs of all species:
interest for structure and evolution

of IG and TR from all spec

In o V-REGION

umbering has been de

to easily compare

The 'IMGT unique numbering’ concept is part of the 'NUMEROTATION concept of IMGT-CNTOLOGY

= {FR) and complementarity determining regions {CDR) [8], structu

ation of the structure of the varial ata from X-ray diffraction

MGT and COR-IM gions have

V-REGIONs of all 5
ypervariable loops

con:

The IMGT unique numbering for all IG and

he IMGT unigue numbering has many advantages.

g Lois b PRS- S71

ARG Lo

nino acids alvay:

of the human munoglobudin |GLVE-5

, Tryptophane 41 (CONSERVED-TRP)

ino acids of the framework regions are also found in conserved positions. IMCGT Col

your 1G and TR variable
Jes and, if approp! D-REGION {;

s show; aligned

es of the V-set, since

ions, the IMGT uniq
immunoglobulin suf

umbering nts a big step fovard
amily, including nonrearranging sequ

In the IMGT unique numbering, the conserved amino acids always
have the same position, for instance Cystein 23 (1st-CYS),
Tryptophane 41 (CONSERVED-TRP), Leucine 89, Cystein 104 (2nd-
CYS). The hydrophobic amino acids of the framework regions are also
found in conserved positions.



Sequence A5

Translation of the JUNCTION

i

Click on mutated {(underlined) amino acid to see the origin

184 185 166 167 188 109 110 111 111.1 111.2 111.3 111.4 112.5) 112.

< il - I
ECg 3gc gct gEg ag

gt

AS tgt

Be aware that some allsle reference s

uences may be

» ESl »

cct tet atg

N - N
gte gee acg aga

incomplete or from cDNAs. In thosg cas

4 112.3

CDR3-

X —ure Molecular . PhyszicoChemical Descriptor
4 18 INGT I =
112.2 112.1 112 113 114 115 116 117 118 Franme MG i P by BREAA
length ABBRFAR)
v o
tac tac tac tac tac atg gac gtc tgg - NR NR NR NR

es, IMGT/Jpnctions

tionAnalysis uses automatically the alisle "01 for the analysis of the JUNCTION.

What to do when this is the single rearrangement amplified?

The amplification reaction should be repeated:
using different sets of primers in order to

(i) confirm the presence of the unproductive rearrangement

(ii) look for the presence of a second productive rearrangement.



Sequence A5

IGHV3-64*01
IGHD5-12*01
IGHJ6*03
identity 100,00%
out-of-frame
VH CDR3 length X

= unproductive, unmutated IGH



Practical exercises — Solutions — Batch |

>Sequence A7
gaggtgcagctggtggagtctgggtgaggcttggtacagectggagggtcecctgag
actctcctgtgcagcectctggattcaccttcagtagctcctggatgcactgggtctgcec
aggctccggagaaggggctggagtgggtggccgacataaagtgtgacggaagtga
Ccaaatactatgtagactctgtgaagggccgattgaccatctccagagacaatgccaa
gaactccctctatctgcaagtgaacagcectgagagctgaggacatgaccgtgtatta
ctgctgggggtcttacgatattttgactggttattacgccgggaccgcetcacaactgg
ttcgacccctggggccagggaaccctggtcaccgtctect



Sequence A7

Sequence: 1 A7

Sequence compared wath the human |G s2t from the [MGT referencs dirsctony

AT

EaEEtECagctggtEEsgtCctEZStEaggcttEEtacagccTggaggstccctgagactce
tcCTgtgcagcctotggaticaccttcagtagctectggatgcactgggtotgecaggct
CCEgagaaggEsctEEagtEEEtEEccEacataaagtgtEacEgaagtgacasatactat
EtagactctgtgasgEEccEsttgaccatctccagagacaatgccaagaactccctetat
CtgcaagtgaacagcctgagagctaggacatgaccEtgtattactgctgggEgtettac
EatattItgactgEttatiacpocgggaccgctcacaactgEttcgacccctggEgccag

EEsaccctggtcaccgtetcct

Result summary:

Unproductive IGH rearranged sequence {stop codons)

V-GENE and zliels Homsap IGHV3-E2'01 P |[score = 1426 | dentity = 99.31% (288/288 nt)
J-GENE and slisls Homsap IGHJS*02 F score = 240 | dentity = 100.00% {48/48 nt)
D-GENE and aliele by IMGT/JunctionAnalysis Homsap IGHD3-2'01 F  (ID-REGICN is in reading frame 2

FR-IMGT lengths, CDR-IMGT Jengths and AA JUNCTION | [25.17.28.10] [8.8.21] CWGSYDILTGYYAGTAHNWFDPW

1. Alignment for V-GENFE and allele identification

Closest V-REGIONs (evalusted from the V-REGION first nucleotide to the 2nd-CYS codon)

M39578 Homzap IGHV3-52+@1 P
217333 Homzap IGHV3-52¢%82 P
J8g237 Homzap IGHV3-52+*23 P
HIB55666 Homzap IGHV3I-7%@3 F
M328642 Homzap IGHV3-7+%el F

Score
1426
1317
1417
1281
1132

Identity

99.31% (286/288 nt)
95.96% (285/288 nt)
93.95% (285/288 nt)
98.62% (261/283 nt)
9@.28% {260/288 nt)




Sequence A7

from IMGT scientific chart discussing functionality:
http://www.imgt.org/IMGTScientificChart/SequenceDescription/IMGTfunctionality.html

Functionality

ORF (Open Readi
A germ

PSEUDOGE!

A V-gene is considered as a pseudogene if:
* there are defects along its Leader region or the V-region

* there is a mutation at the initial codon of the Leader-Partl region



Sequence A7

IGHV3-52*01 is a
pseudogene because it

encodes for a stop codon
at VH FR1-9 position

7. V-REGION translation

M39678

Homzap

Homzap

Homzap

Homzap

Homzap

Homzap

Homzap

Homzap

Homzap

IGHV3-52+e1

IGHV3-52+el

IGHV3-52+el

IGHV3-52+el1

IGHV3-52+el

IGHV3-52+el

IGHV3-52+2l1

IGHV3-52+el

_ CoR1 - INGT
35
5.5 5 0§
.. agt agc tcc tgg
FR2Z = IMGT  eecmmmmcmcccmmeeees
se
g B K _&: E B WV
CCE ESZ 33g gES CTE E3E t2g 2t¢
65
6 S = K X X ¥
EEa agt gac saa tac tat gta
E
T T T I

ge
LT T o527 B K A
tTE acc atc tec aga gsc aat gec
a5
V N 5 L R A E v
tg sac agc ctg aga gct gag gac

G
EEE TCt tac gat att TTE act ggt

N W F D P
33C TEZ ttc gac ccc T

o
=

"
"
"

n

cag

48

t H
atg cac
S5

4 D
gece gac
78

D S
gac tct
FR3 -
85

K N
3ag aac
18
nwooT
atg acc
CDR3 -
v oy
tat tac
G T
gga =cc

acc

I

get

gtc

w

tcc



Sequence A7

IGHV3-52*01 P
IGHD3-9*01
IGHJ5*02
identity 99,31%
in-frame
VH CDR3 length 21

- unmutated IGH, unproductive due
to IGHV pseudogene utilization



Practical exercises — Solutions — Batch |

>Sequence A9
gacatccagatgacccagtctccatcctcectgtctgecatctgtaggagacagagtca
ccatcacttgccaggcgagtcaggacattagcaactatttaaattggtatcagcaga
aaccagggaaagcccctaagctcctgatctacgatgcatccaatttggaaacaggsg
gtcccatcaaggttcagtggaagtggatctgggacagattttactttcaccatcagea
gcctgcagcectgaagatattgcaacatattactgtcaacagettggtggttcceegtg
gaccttcggccaagggaccaagctggaaatcaaacgta



Sequence A9

Sequence: 1 A9

Sequence compared with the human |G set from the IMCT reference dirsctory

A%
CecCatCCagatgaccCagTCTCCatoctccotgtotgoatoTgtaggagacagagtcace
STCaCtTCCagECEaEtCaEEacatagcaactatIIaaatTIgotatcagcagassces
CEEasagcccctasgctcoTZatotacgatEcatccaatITZasacaggggteccates
SEETTCagtEgaagtEEatct g zacaZattttactIICcacCatoagcagoctgoagecet
CesgatattEcaacatatTacTZtCaacagcttEEtEETTCcCcCCgtgEZaccTtcggocas
EEgaccaagctggasatcasaczta

Result summary: Productive IGK rearranged sequence: {no stop codon and in-frame junction)

V-GENE ang zliel=s Homsap IGKV1-33"01 F or Homsap IGKViD-3301 F Iscore = 1345 | identity = 98.21% (274/272 n1)
J-GENE and alisle Homsap IGKJ1'01 F Iscore =172 |identity = 04.74% (35/38 nt)
FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION |[28.17.38.10] [6.2.9] CQQLGGSPWTF

1. Alignment for V-GENE and allele identification

Closest V-REGIONs (2valustad from the V-REGION first nucleotide to the 2nd-CY S codon plus 15 nt of the CDR3-IMGT)

Score Identity
ME48556 Homzap IGKV1-33+@1 F 1345 98.21% (274/279 nt)
ME4855 Homzap IGKV1D-33%21 F 1345 938.21% {274/279 nt)
X52315 Homzap IGKV1-39+21 F 1165 91.84% (254/279 nt)
X58312 Homsap IGKV1D-39+€1 F 1165 91.84% (254/279 nt)

X63393 Homzap IGKV1-27+*€1 F 1147 98.32% (252/279 nt)




Sequence A9

Distal

The sequence is aligned to both IGKV1-33 and IGKV1D-33

— Centromeric

2D-10
3D-11
1D-12
1D-13

5! i ——HE—ae—— 200 kh

1D-16
1D-27
2D-28
2D-29
2D-30

2D-14
3D-15
1D-17
6D-41
2D-18
2D-19
3D-20
6D-21

ﬂ-TM HHE——HH{—HE——aa- 400 kb
oy oF W gr ® 2 9
20 hugan 4% T 88 5EB I —
oo o0 o oo oo o ] ; : P, Pt
o= =00 o ANCsT (% . Dl o | ~800 kh Nz oS ©N sl 5 RS o 30 Jeh o
H—H— s —E—T—I—-EI-I—I—-I—E— 1 400 kb
N O @ © w0 W oy — omm w w o E
b T I T SR o o ooy L I B Nev = - - - o
i I T T o oo [T L e ooy« - ¢ o
: - X,
[ L] it 1 600 kb 3
L
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N T O oy
- - - = o0 - w o < ] o~ - 2
S S 2 < B < < & r W oo = c
1 ! 1 o} o 3 1 820 kb
-— Enhancers -_—
0 50 100 150 200 kb

Distal V-CLUSTER: Duplication of proximal V-CLUSTER



Sequence A9

1. Alienment for V-GENE and allele identification

Closest V-REGIONs (evalusted from the \\-REGION first nucleotide to the 2nd-CY'S codon plus 15 nt of the CDR3-IMGT)

Score
MEAB56 Homszap IGKV1-33+@1 F 1345 nt)
[ME4855 Homzap IGKV1D-33%el1 F 1345 nt)
X58315 Homzap IGKV1-33%21 F 1165 nt)
X58312 Homzap IGKV1D-33+el1 F 1165 nt)
X63338 Homzap IGKV1-274€1 F 1147 nt)

Alignment with FR-IMGT and CDR-IMGT delimitations

* All the identified _ ettt FRLTHT oo

A2 Eacatccagatgacccagtotocatoctocctgtotgeatotgtaggagacagagtcace
ME4356 Homzap IGKV1-33%21 F
m utatio ns a re CI uste red ME4855 :::::z Igbf.":'13-33'91 F
X59315 Homzap IGKVI-33+€1 F

X52312 Homzap IGKV1D-39+@1 F

at the end of the X£3398 Homzap IGKV1-27+@1 F

A2 STCaCTTECCaggCEaEtCaEEaCatE. i agcaactatttasat

rearrangement, along e e

X59315 Homszap IGKV1-39+€l1 F
. X58312 Homzap IGKV1D-39+*@l1 F
the VK CDR3 region

AS

ME4356 Homsap IGKV1-33%21 F
ME4855 Homzap IGKV1D-33+e1 F
X598315 Homszap IGKV1-39+€1 F

° (%) pe rce ntage Of X58312 Fomzap IGKV1D-33+@1 F

X£3398 Homzap IGKV1-27+@1 F

--------------- FR2-IMGT =-==-cesmeeeimmanas

tEEtTaTCaZCagaaaCCaEEEaaagccactaagctacts

-

identity is evaluated U e g S S

ME4356 Homsap IGKV1-33%21 F
ME4855 Homzap IGKV1D-33%el1 F
from the 1St IG KV X53315 Homsap IGKV1-38+@1 F
X59312 Homzap IGKV1D-39+@1 F
X£3398 Homzap IGKV1-27+@1 F

nucleotide tothe2nd- . A

A9
ME4356 Homsap IGKV1-33%21 F
CYS Codon plus 15nt of ME4855 Homzap IGKV1D-33+el1 F
X59315 Homzap IGKVI-33+€1 F
X58312 Homsap IGKV1D-33+@1 F

the VK CDR3 X63398 Homzap IGKV1-27+@1 F

-------- .- COR3-IMGT
A2 scatattaftotcaacagCttEEtEettCCCCgtEEacCtTICEEccaagggaccaagcty
ME4356 Homzap IGKV1-33%@1 F <---c-eofececece-- ts--3-33-Ct---tcc
ME4855 Homzap IGKV1D-33%€1 F -e-ta--3-33-Ct---tcc
X59315 Homszap IGKV1-39+€l1 F 3----tcc
X58312 Homzap IGKV1D-33+€1 F 3----tcc
X£3398 Homzap IGKV1-27*21 F g----tcc




Sequence A9

4. Results of INGT/JunctionAnalysis

Maximum number of accepted mutations in: 2V-REGION =2, §J-REGION=2
Maximum number of accepted D-GENE =0

Analysis of the JUNCTION

Click on mutated (underlined) nucleotide to see the original one:

Input V name 3'V-REGION N P 5°J-REGION J name Vaut Jmut Ngc
AD Homsap IGKV1-33¢81) tgtcaacagettE............= gtggttcce ¢ gtggaccttc Homsap IGKJA*8l 2 1 &/2

Translation of the JUNCTION

Click on mutated (underlined) amino acid to see the original one:

CDR3-

2 Molecular PhysicoChenical Descriptor
184 185 106 187 108 189 114 115 116 117 118 Franme 12:2:;, A pI (by BREAA)
< e I -
AP tgt caa cag ctt ggt ggt tec ccg tgg ace tte + 8 1,223.38 5.49 COQOLGGSPWTF

Be aware that some sllels reference sequences may be incomplets or from ¢DNAs. In those cases, IMGT/ JunctionAnalysis uses automatically the alisle "07 for the analysis of the JUNCTION.

e case of extreme exonuclease activity in the 3’ end of the V gene

 after 2"9-CYS codon only 10 nucleotides belong to the V gene



Sequence A9

Advanced parameters

Selection of IMGT reference directory set F+ORF+ inframe P E] (@ With all alleles () With allele *01 only
Search for insertions and deletions in V-REGION (7) Yes (slower, the nb of submitted sequences in a single run s limitedto 10) @ No
Parameters for INGT/JunctionAnalysis Nb of accepted D-GENE in IGH JUNCTION (defaultis 1) default E] Nb of accepted mutations: [ default'E] in 3V-REGION
[ default'E] in D-REGION
" default'E] in 5'J-REGION
Parameters for "Detailed view" Nb of nucleotides to exclude in 5 of the V-REGION for the evaluation ofthe nb of | No of nucleotides to add (or exclude) in 3" of the V-REGION for the evaluation of the alignment score (in results 1)
mutations (in results 9 and 10) )
]
Sequence: 1 A9
Sequence compared with the human |G sat from the |IMGT reference dirsctory
>AS
EaCatccagatgacccagtcTccatoctccctgtotEcatoTgtaggagacagagtcace
ATCaCTTSCCaZECEaEtCagEacattagcasctattIaaaT s tatcagcagaaaces
EEEaasgcccctaagctCCT st ctacgatZcatccaatTIgEaaacaggggtcccatces
SEEtTCagtEEaagtEEatCcT g gacagattttacTTICcacCcatoagcagoctgoagccet
EaaZatattEcaacatatIacT St CaacagcttEEtEETTCcCoCgtgZgaccttcggccas
EEgaccasgctZgasatcasacgta
Result summary: Productive IGK rearranged sequence: {no stop codon and in-frame junction)
V-GENE and alisle Homsap IGKV1-33'01 F or Homsap IGKV1D-33'01 F !score = 1347 | identity = 99.27% (272/274 nt)
J-GENE and aliels Homssp IGKJ1'01 F ; score = 172 | dentity = 84 74% (3828 n1)
FR-IMGT lengths, CDR-IMGT Jengths and AA JUNCTION |[28.17.35.10] } [8.2.9] COOLGGSPWIF

1. Alignment for V-GENE and allele identification
Closest V-REGIONs ({evaluated from the V-REGION first nucleotide to the 2nd-CY S codon plus 10 nt of the CDR3-IMGT)

Score Identity
ME4B56 Homzap IGKV1-33%21 F 1347 99.27% (272/274 nt)
ME4555 Homzap IGKVID-33%e1 F 1347 99._27% (272/273 nt)
X53315 Homzap IGKV1-329+21 F 1176 91.97% (252/274 nt)
X58312 Homzap IGKV1D-39+21 F 1176 91.97% {252/274 nt)
X63398 Homzap IGKV1-27+21 F 1158 91.24% (25€/274 nt)




Practical exercises — Solutions — Batch i

>Sequence Bl
gaggaggaggtgtiggagtctgggggaggctiggtacagectggggggtccctgag
actctcctgtgtagcctctggattcacctttagtaattatgtcatgagttgggtccgec
aggctccagggaggggactggagtgggtcteccgttattactgatagtggtggtcata
catactatgcagactccgtgaagggccggttcaccatctccagagacaattccaaga
acaccctatatcttcaaatgaacagcctgagagtcgaggacacggccagatattact

gtgcgagagactggggggatattgtggggggaggcaccctggtcaccgtctecaca
t



Sequence Bl

Sequence: 1 B1

Sequance compared with the human |G set from the [MGT reference dirsctory

>B1

CCatCtCCgEcEacagtEtcTctaccaacagtgctEeTTggaactggatcaggeagecce
Ca3TCEagaggccttEagtEEctEEgaaggacatactacaggaactccaactggttasaty
ATTATECAETTtCTCtCa St At tCatCtatcCagacacatccasgaaccagT
TCTCCCTZEacCtEaaC Ot ZactCoCgagEacacESCTEtStattactgtEcaagag
ECEtt oSSt o EaEattCCagaZgccCat EctEtEactacTgggaccagggaaccetss

TCaccgtottocteagess
Result summary: Productive 1GH rearranged sequence: {no stop codon and in-frame junction) {3}
V-GENE and alisle Homsap IGHVE-1"01 F, or Homsap IGHVE-1'02 F | score = 341 | identity = 60.94% (142/233 nt)
J-GENE and 3liele Homsap IGHJ4'02 F score = 158 | identity = 81.25% (28/48 nt)
D-GENE and zliele by IMGT/JunctionAnalysis Homsap IGHD2-15"01 F D-REGICON is in reading frame 3
FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION | [3.17.38.11] [10.8.18] I CARGVGWEIPEAHGCDYW
3} Low V-REGICN wdentity (60.24%): this may indicate potential nuclectide insention{s) and/or delstion{s}. Try "Search for insenions and delstions’ in "Advanced parameters’ at the bottom of the Search page

1. Aliecnment for V-GENE and allele identification

Closest V-REGIONs (svalusted from the V-REGION first nucleotide to the 2nd-CY'S codon)

Score Identity
124937 Homzap IGHVE-1%21 F 341 68.94% (142/233 nt)
214223 Homzap IGHVE-1*82 F 341 60.94% (142/233 nt)
275355 Homzap IGHV4-4%@5 F 178 53.24% (115/215 nt)

T75355 Homsap IGHVA-34413 F 160 53.85% (1137213 nt) Wa rning message! !

275353 Homzap IGHV4-59¢e3 F 158 52.11% (111/213 nt)




Sequence Bl

1. Alicnment for V-GENE and allele identification

Closest V-REGIONs (evalusted from the \-REGICN first nucleotide to the 2nd-CY S codon)

Score Identity
Jede37 Homsap IGHVE-1*el F 341 68.94% {142/233 nt)
214223 Homzap IGHVE-1+@2 F 341 68.94% (142/233 nt)
275355 Homzap IGHV4-4+@5 F 178 53.24% (115/216 nt)
275356 Homzap IGHV4-34+13 F 168 53.85% (113/213 nt)
275359 Homszap IGHV4-59+@3 F 158 2.11% (111/213 nt)

Alignment with FR-IMGT and CDR-IMGT delimitations

(e FRI-IMGT -=--eccmemeenan
T . (-4 S T 2 L T e T A A At L S o T LA 5 B U
Jedea7 Homzap IGHVE-1+@1 F Caggtacagctgcagcagtcaggtcca. . .ggactgEtEgsagccctcgcagacectctea
214223 Homzap IGHVE-1%@2 F CESETaCagCtZcagCagtcagEtecy. . . 2EactEEtEasSccotogcagaccctates
Z25355 Homsap TOMM=-AYBB B! 3 i i e L S L T o M e YN e T e Y e e ek AN &
279356 -fomsap FEHVA=-I4CXF"F = = S o e o O R N S T o R S A SO o Na i 8ins s
215359 Homzap  JGHVA=SERBIIT = e imteicmie i e e ae o ate g et e e e i o2 e 47 o e o

----------------- > CDR1-IMGT Cmmmmm
< P -2t 13 - CCatctCCEECEaCagTEtctetace. .. ... sacagtgcTgcttggsacteg
Jed237 Homzap IGHVE-1*€l F cTcacctgtgc-at-to--gEgacagtgtet-t. .. ... -g--scag----gcttggaac
214223 Homzap IGHVE-1*@2 F ctcacctgtgo-at-toc--gEgacagtgtet-t. .. ... -g--acag----gcttggaac
275355 Homzap IGHV4-3*@6 F .............. tCt-gtE-CctC-atC-gc.vur .. ---3g-aac---tgga-t
275356 Homzap IGHVA-34*13 F ... ... ... tat-gTg-gTe--tc ---g-tTac-actgga-c
275359 Homzap IGHV4-59¢@9 F .. ... ...coe... tet-gtE-ctC-atCo .. ---3g-tac-actgga-c

--------------- FR2-IMGT ==-=-emceccccecnnnns COR
81 TCagECagtCcCcatcEagagEcCttZagtEgctEEgaagEacatactacaggasactac

- Jedea7 Homzap IGHVE-1+@1 F tgE-tcag-cagt-cc-atcga-aggccttga-tg-ctEg-a-ggaca---tac-gg---

An Ove ra I I bad a I Ign m e nt 214223 Homzap IGHVE-1*@2 F tgE-TCag-cagt-cc-atCga-aggccttga-tg-ctgE-a-ggaca---tac-gg---
275355 Homzap IGHV4-4*@5 F tEEETCc-2ccag--Cc-ag-gannnggct-ga-tg-attg--ga-at---tcat-gt. ..

275356 Homzap IGHVA-34¢13 F tgE-tCc-gCccag--cc-ag-gaagggEct-ga-tg-attg--ga-at-a-tcat-gt. ..

275359 Homzap IGHVA-53+@39 F tgE-tc-g-cag--cc-ag-nannngact-ga-tg-attg--Tatat---ttac-gt...

2-IMGT o m e e e e eeeeeeeeeeeeaae

81 ...33CtgEttaaatEattatgcagtttctgtcaas. . . EETCEaatagtcatctataca

Jedea7 Homzap IGHVE-1+@1 F o bl | St S LR L a----= B R - ac----a=c---
214223 Homzap IGHVE-1*@2 F v P e 4 e i i o o am===n o w A - SC~===a=-C~~=
275355 Homzap IGHV4-3*@6 7 ...... g--agc-cca-c--caacceg--cc----g...a-=--~ g-cac---g-cagt-
275356 Homzap IGHVA-34*13 F  ...... g-aagc-cca-c--csacccc--cc----g...a-----g-Cac---a-cagt-
275359 Homzap IGHV4-58¢@9 F ...... g--agc-cca-c--casccec--cc----g...a====~ g-cac---3-cagt-

--------- FR3-IMGT --====vececerccceccecmcccccccceccncceenan
81 E3C3CaTCCa3ZaaCCagttoTCCCtgZacctZaactctETEactcccgaggacacgges

Jedea7 Homzap IGHVE-1+@1
214223 Homzap IGHVE-1*@2
275355 Homzap IGHV4-4%@6
275356 Homzap IGHV4-34+413 F
275359 Homzap IGHVA-53+@39 F

"nnon

CDR3-IMGT
gEEagattccagaggcccatggctgtgactac

B1

Jedea7 Homzap IGHVE-1+@1
214223 Homzap IGHVE-1*@2
275355 Homzap IGHV4-4%@6
275356 Homzap IGHV4-34+413 F
275359 Homzap IGHVA-53+@39 F

"nnon
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IMGT/V-QUEST provides warnings to alert the users, for the possibility that
potential insertions or deletions are present in the sequence

http://www.imgt.org/IMGT_vquest/share/textes/IMGTvquest-warnings.pdf

Warning Objective

V-GENE and allele: low In order to alert users that the sequence has less than 85% of
V-REGION identity identity with the closest germline V- GENE and allele: this may
percentage with the indicate that the V-GENE and allele name could be not reliable.
closest V germline This could be due to insertion(s) and/or deletion(s).

V-GENE and allele: In order to alert users that the conserved 2nd-CYS at position
2nd-CYS 104 not 104 according to the unique IMGT numbering is not identified.
identified This could be due to insertion(s) and/or deletion(s).

V-GENE and allele:

different CDR1-IMGT In order to alert users that the sequence has different lengths of
and/or CDR2-IMGT CDR1 and/or CDR2 compared with theclosest V germline: this
amino acid lengths may indicate that the V gene and allele name could be not
compared to closest V reliable. This could be due to insertion(s) and/or deletion(s).
germline
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 Back to the submission form

 Enable the option at the “advanced parameters” tab

* Note that now you can simultaneously analyze a batch of
max. 10 sequences

Advanced parameters

Selection of IMGT reference directory set

Search for insertions and deletions in V-REGION

F+ORF+ inframe P v

®’ Yes (slower, the nb of submitted sequences in a single run is limited to 10)

Parameters for IMGT/JunctionAnalysis

Parameters for "Detailed view"

Nb of accepted D-GENE in IGH JUNCTION (defauitis 1)

Nb of nucleotides to exclude in 5' of the V-REGION for the evaluation of the nb of
mutations (in results 9 and 10)

®' \With all alleles With allele *01 only
No
default ¥ Nb of accepted mutations: default ¥ |in 3V-REGION

default v |in D-REGION
default ¥ |in 5'J-REGION

Nb of nucleotides to add (or exclude) in 3' of the V-REGION for the evaluation of the alignment score (in results 1)



Sequence Bl

Sequence: 1 B1

& compared with the human |G set from the IMGT reference directory

.......

>Bl
CCatCTCCEEcEacagtEtCICTaccaacagtgctEcTRas -oatcaggc;r_ccc
CatCgagaggccttgagtggctgzgasggacatactacys aactggttasatg

-4
stTtatgcagtttotgtaasaggtogastagtaatatat tccaagasceagt

tct c::tuaacctgaarc'rvact:ccgagg-cacwgc'gtnattactgtgcaag:r
ECETtZEStEEEaEattoCagaEECoCatEEctEtEaCTaCTZSSgCCagEEaaCCCTED
TcaccgtottoctcsgETa

| i
BE Nucleotide insertions have been detected and automatically removed for this analysis: they are displayed as capital letters in the user submitted sequence above.

Result summary: localization in \-REGION | rb of inserted nt ‘ | inserted nt { ausing frameshift | from V-REGION codon ;from nt postion in user submtted seguence
| COR2-IMGT |3 [aac i no 80 | 102
IMGT'V-QUE ST results after removal of the msertnon{si
Potentia roductive IGH rearranged se uer.ce. I‘:) s'o \.o"o" and in- fra*w n.r'")Ol‘
{Check also your sequence wath BLAST against IMGT/GENE-DS 1-ot-frame ps:ucc;-_—r'—si
V-GENE and alisle )1 F, or Homsap IGHVS-1"02 F ,scor= =108 [):—r tity =93 942 ) r:} [93.48% (2157230 )]
J-C NE 3nd sliele | score = 158 \ dentity = ‘ .25% (38748 nt)

D—S:N: 204 alie | by IMGT/JunctionAnalysis

imcol N is in reading frame 2

FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION | [2.17.28.11]

{[10.9.18] | CARGVGWEIPEAHGCDYW

1. Alignment for V-GENE and allele identification

Closest V-REGIONs (evaluatad from the V-REGION first nucleotide to the 2nd-CYS codon)

Score I
JMB’ Homzap IGHVE-1+@1 F g1 a3 216/23@ nt)
IGHVE-1%@2 F 1e1¢ a3. (216/23@ nt)
2 IGHV4-53+@2 F 437 6 (146/218 nt)
48813433 Homzap ;6"v4 59+el1 7 428 56.51% { /218 nt)
135117 Homzap IGHV4-53¢@4 F 428 65.‘”‘: (145/218 nt)

3nt insertion detected in VH CDR2 region

displayed in capital letters in the
submitted sequence and is automatically
removed for this analysis

not causing frameshift > Potentially
productive IGH rearranged sequence

% identity to germline in brackets, is
calculated considering the insertion as
one mutational event




Sequence Bl

The alignment starts from
codon VH FR1-24

1. Alignment for V-GENE and allele identification

Closest V-REGIONs (evalusted from the V-REGION first nucleotide to the 2nd-CY S codon)

Je4237 Homzap IGHVE-1*€l F
214223 Homzap IGHVE-1+*@2 F
129812 Homzap IGHV4-59+@2 F
AB212433 Homzap IGHVA-59+@1
M85117 Homzap IGHVA-53+e4 F

Score Identity

ieg19 93.91% (216/23@ nt)
1213 93.91% (216/23@ nt)
437 66.97% {146/213 nt)
428 66.51% (145/218 nt)
428 66.51% (145/218 nt)

Alignment with FR-IMGT and COR-IMGT delimitations

81

Jedea? Homzap IGHVE-1+21 F
214223 Homzap IGHVE-1%@2 F
129812 Homzap IGHV3-53*@2 F
AB@12433 Homzazp IGHVA-53¢21
M35117 Homzap IGHV4-59+@4 F

81

Jedea7 Homzap IGHVS-1*21 F
214223 Homszap IGHVE-1+@2 F
129812 Homzap IGHV3-53*@2 F
AB@12433 Homszap IGHVA-53¢21
M35117 Homzap IGHV4-59+@4 F

81

Jedea7 Homszap IGHVS-1*21 F
214223 Homszap IGHVE-1+@2 F
129812 Homzap IGHV3-53*@2 F
AB@12433 Homszap IGHVA-53¢21
M35117 Homzap IGHV4-59+@4 F

B1

Jedea7 Homzap IGHVE-1*21 F
214223 Homzap IGHVE-1+@2 F
1M29812 Homzap IGHV3-53*@2 F
AB212433 Homszap IGHVA-53¢21
M95117 Homszap IGHV4-59+@4 F

81

Jedea7 Homzap IGHVS-1+21
214223 Homzap IGHVE-1*@2
1M29812 Homzap IGHV4-53*@2 F
AB@12438 Homzap IGHVA-53+21
M95117 Homszap IGHV4-53+@4 F

mn

81

Jedea7 Homzap IGHVE-1+21
214223 Homzap IGHVE-1+@2
129812 Homzap IGHV3-53*@2 F
AB@12433 Homzazp IGHVA-53¢21
M95117 Homzap IGHV4-53+@4 F

mn

"

C3EETacaZCtgCagCagtCagEToca. . . SEactEEtEaagccotcgoagacactatea
C3EETacagCtZCagCagtCaEETecs. . .SEactEEtEaagccctcgcagaccctatea
CagEtECagctEcagEagtcEEEccca. . .EEactgEtEasEcCtTCggagaccctgtec
CaEETECagCtEcagEaEtCEEECtca. . .E2aCtEEtEaagcCtTCEgagaccctEtac
CaEETECagctgCaEEaEtCEEECeca. . . SEactEEtEaagcctTCggagaccctEtec

---------------- > CDR1-IMGT {mmmm=
.......... CatctCCggcgacagtEtotat. ... . a3CCaaCaZtgCtEctTEgaac
ctcacctgtgl--------- Ermmmmmm = SO LS [ bbbttt G DO
ctcacctgtgh--------- o= et e et bt Lt e el
ctcacctgeafrtg----t--t-g-tCC-==. .. ........ -gt---tactac----g-
ctcacctgeaftg----t--t-g-tCCa--. ........... -gt---tactac----g-
ctcacctgeaftg----t--t-g-2CCa--. . ... ..... -gt---tactac----g-
--------------- FR2-IMOT ----=-s=ececemcenaan) CDR

TEESTCaggcagtoccCatCgagaEEcottgagtEEctEEEaaggacatactacaggtac

seeeEet--gTat-tC--te---- -

------ C===e=Ce===-gE-=3E--a--g--=---a3-t--gTat-tC--t--===-t...
------ Ce====-Ce===-gE-=3E--a--g------3-t--gTat-tc--t--t--t...
2-IMGT i m e eeeeeeeeeeeeaaan
...sactggttaaatgattatgcagtttctgtcaaa. . . gETCEaatagtcatctateca

cameEm=e—atesecescemeeenn a----- E-==...@======== ac----3-c---

B a=---- E-==...@======-= ac----3-c---
...... g--agc-cca-c--Cascccc--CC-==~E...a3--=--g-Cac---a-Cagt-
...... g--agc-cca-c--Caaccec--cc----g...3-----g-Cac---a-cagt-
...... g--agc-cct-c--caacccg--cc----g...a3-----g-cac---g-cagt-
--------- FRI-TMGET == ==mmmmmmmemeemeemmmeemeeeeeaoeaoaan
£scacatccaagaaccagttotccctggacctgaactctgtgactcocgaggacacgget
........................... Cege---=eememmmmemeeeeeecsceeeaa-
........................... Cepe--smmememmm—meeeeeeeeeeeeaan
----- E-------re==seseeceeecejefeccagenncmncaaggat-Cmm=="===C
----- E-=---=-===eessseceeseojegececgeccccmnaagg-t-Cmm"======C
----- E-=---+-=e=ses=sesecececjegeccegecncmmmaago==Ca-" ===
----------- > CDR3-IMGT

EtEtattactgtgcasgagEcEttEEEtEsgagattccagagEcccatggcttgactac

-------------- g----a
-------------- g----3
.............. :
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Assignment of both *01 and *02 alleles of IGHV6-1

From IMGT Repertoires: Alignments of alleles
http://www.imgt.org/IMGTrepertoire/Proteins/taballeles/human/IGH/IGHV
/Hu_IGHVall.html

2 3 4 5 6 7 8]9 | 11 12 13 14 15 16 17 18 19 2
Q VvV Q t Q@ Q@ S G |FP G A 0% K Pl W u SE 2 s
Jeaeay  IGHVE-1*€l F 6-1G1/VH6 cag gta cag ctg cag cag tca getfcca | .. gga ctg gtE asg ccc tcg cag acc ctc teca

A3el12421 IGHVG-1*el F

X92228 IGHV6-1*@l F VHEVI
X1423%  IGHV6-1*el F \H-VI
X56378  IGHV6-1*@l1 F VHITE
X56383 IGHV6-1*€l F VHINW
212374 IGHV6-1*@l F DP-74
X56377 IGHV6-1*€l F \VHVIIS
X56379 IGHV6-1*@l F VHVIIB
X5638¢  IGHV6-1*€l F \VHVICH
X56331 IGHV6-1*@1 F VHVICK
X56382 IGHV6-1*€l F VHVIBLK
X92224 IGHV6-1*@l F 6-1G1/VH6

214223  IGHVE-1+82 F \HGLE.3

Alleles *01 and *02 differ only the last position of codon VH FR1-9



Sequence Bl

IGHV6-1*01
IGHD2-15*01
IGHJ4*02
identity 93.48%
in-frame
VH CDR3 length 16

- productive, mutated IGH
rearrangement



Practical exercises — Solutions — Batch i

>Sequence B2
gaggtgcacctggtggagtctgggggaggcectggtcaacccgggggggteectcag
actctcctgtgcagcctctggattcaccttcagtaattttagcatgacctgggtecgec
aggctccagggcaggggctggagtgggtctcatccatggagtgggtctcatccatta
gtagtagtagtaattacatatactacgcagactcagtgaagggccgattcaccatct
cCagagacaacgccaagaactcactgtatctgcaattgaacagcctgagaggcga
ggacacggctgtttattactgtgcgagaatggtggcttccaagtacccaccatactac
tttgacttctggggcccgggaaccctggtcaccgtctectcag



Sequence B2

Sequence: 1 B2

Sequence comparsd with the human |G set from the IMGT referance directory

>B2
EagEtocacctEgtEEaEtCtEEEEgagEcctEEtcasccoggggsEstccctaagacte
TCCTETgcaZcctCtEEatICcacoTTCataat Tt tagcatgacoTgggtacgacagget
CCaEZocagEEEctEEaStEEotCtoatccatEEagtgEETotcatccattagtagTags
SEtaatTaCatataCtaCcECaEactcagtEaagEECcCEatTCcaccatctocagagacaac
ECCaagaactcactEtat et CaattZaacagcctEagagEcgaggacacggotEtetat
TECtEtICEaZaatELtEEctTtoCaaStaccCacCataCTaCt TN ZacttctEgEEcceE
EEsacccoTggtoaccgtetoateag

Result summary: Productive IGH rearranged sequence: {no stop codon and in-frame junction) {3}
V-GENE and alisle Homsap IGHV3-21'02 F score = 480 |identity = 63.54% ({183/2E8 nt)
J-GENE and zligls Homsap IGHJ4'02 F scors = 222 | identity = B5.83% {48/48 nt)
D-GENE and aliele by IMGT/JunctionAnalysis Homsap IGHDS-12'01 F D-REGICN is in reading frame 1

FR-IMCT lengths, CDR-IMGT lengths and AA JUNCTION | [25.17.38.11] [8.8.15] ] CARMVASKYPPYYFDFW

{3) Low V-REGICHN wentity {83.5 ns and deletions’ in ‘Advanced parameters’ at the bottom of the Search pag

this may indical

1. Aliscnment for V-GENE and allele identification

Closest V-REGIONs (evalusted from the V-REGION first nucleotide to the 2nd-CYS codon)

Score Identity
1M39658 Homzap IGHV3-21%€2 F 43¢ 63.54% (183/233 nt)
AB813432 Homzap IGHV3-21¢@1 F 451 63.19% (182/288 nt)
AJ873485 Homzap IGHV3-69-1%82 P 475 63.16% (182/285 nt)
¥C713942 Homzazp IGHV3-11%@6 F 472 62.85% (181/283 nt)

HM855323 Homzap IGHV3-21*e3 F 472 62.85% (181/238 nt)



Sequence B2

Sequence: 1 B2

Sequence compared with the human |G set from the |MGT reference dirsctory

>B2
E3gEtIcacctEgtEEagTCtEEESgaEScctEgtCcaaccagZgEgEgteccteagactc
TCCtgtgcagcctotggaticacottoagtaattttagcatgacctggstacgecaggeT
ccagzzcagsgecteOAGTOEGETCTCATCCAT G agtgsstctcatccattagtagnags
SETaatTaCatatactaCcECagactCagtSasEEECCEatICacCatotacaEagacaac
ECCa3Z33CtcactEtateTECaat i aacagcotgagagEcgaggacacgectgttat
TECTETECSaZaatEEtEECTICCaaZtaCCCaCCataCTaCtNTZacttCtEEEEccCE
gEaaccoTggtcacogtotactaag

B Nucleotide insertions have been detected and automatically removed for this analysis: they are displayed as capital letters in the user submitted sequence above.

Result summary: localization in V.\REGION | nb of inserted nt | inserted nt causing frameshift |from \W-REGION codon | from nt position in user submitted sequence
FR2-IMGT 18 CAGTGGGTCTCATCCATG | no 51 138

IMGT/V-QUEST results after removal of the insertion(s):

Potentially productive IGH rearra sequence: no stop codon and in-frame junction
{Check also your sequence wi 7 =of-frame pseudogenes)
V-GENE and aliele Homsap 21"01 F_or Homsap 21°02 score = 1218 |identity = 95.49% (2757288 nt) [35. 14% (274/288 nt}]
J-GENE and aliele Homsap IGHJ4'02 F score = 222 identity = 85.83% (48/48 nt)
D-GENE and aliele by IMGT/JunctionAnalysis Homsap IGHDS5-12"01 F D-REGICN is in r2ading frame 1
FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION | [25.17.38.11] [8.8.15 CARMVASKYPPYYFDFW

1. Alignment for V-GENE and allele identification
Closest V-REGIONs {evalustad from the \-REGION first nucleotide to the 2nd-CYS codon)

Score Identity
AB@13432 Homzap IGHV3-21%€1 F 1318 95.49% (275/288 nt)
123658 Homzap IGHV3-21%@2 F 1313 95.49% (275/288 nt)
H1855323 Homzap IGHV3-21%@3 F 1383 95.14% (274/288 nt)
H1855683 Homzap IGHV3-21+e4 F 1389 95.14% (274/283 nt)
HMB855336 Homzap IGHV3-43%ed F 1248 92.71% (267/288 nt)




Sequence B2

Assignment of both *01 and *02 alleles of IGHV3-21

From IMGT Repertoires: Alignments of alleles
http://www.imgt.org/IMGTrepertoire/Proteins/taballeles/human/IGH/IGHV
/Hu_IGHVall.html

AB@19439 IGHVI-21%el

X62127  IGHV3

X62129  IGHV

2143273  IGHV

AC2451566 IGHVS

396538 IGHV3-2

[
»

-21%el

3-21*21

3-21*el

-21*el

H¥855323 IGHV3-21%@3

=4855688 IGHVE-2

\V-REGION gDNA
V-REGION gDNA
V-REGION gDNA
V-REGION gDNA
V-REGION gDNA
V-REGION gDNA
\V-REGION gDNA

V-REGION gDNA

4 5
L v
etz gtg

6 7 8 9 1 11 12 13 14 15 16 17 18 19 2@
E S 6 6 B KON KPR 8 @t a8 TR
Eag tct EEE 283 -.. EEC CTE gtC 3af C€CT EgEZ EZ2g tcc ctg aga

Alleles *01 and *02 differ only the last position of codon VH FR1-3



Sequence B2

Assignment of both *01 and
*02 alleles of IGHV3-21

The position where the alleles
differ is mutated in this
rearrangement

V-REGION alignment according to the DNMGT unique numbering

a2

H4855323 Homzap I
H1855538 Homzap I
1855336 Homzap I

199658 Homzap I
4855323 Homzap I
H18555683 Homzap I
4855336 Homszap

IGHV3-43%es

2
ABel13

W;ESSS Homzap IGHV3-21+4@2 F
1855323 Homzap IGHV3-21+@3
1855688 Homzap IGHV3-21+e4
1855336 Homzap IGHV3-43¢e4

E‘\

AE219432 Homzap IGHV3-21*€l
M39658 Homzap IGHV3-21+@2 F
H4855323 Homszap
H1855688 Homzap I
H41855335 Homzap IGHV3-43+24

531943? Homzap IGHV3-21+21
99653 Homzap IGHV3-21+*@2 F
1855323 Homzap IGHV3-21%e3
1855538 Homzap I

185

1
HY
1855336 Homzap I

B2

M99658 Homzap IGHV3-21+@2 F
H1855323 Homzap IGHV3-21+@3
H1855688 Homszap IGHV3-21+e4
HI855336 Homzap IGHV3-43+24

B2

AB219439 Homzap IGHV3-21+€l
M39658 Homzap IGHV3-21+@2 F
H4855323 Homzap IGHV3-21+@3
H4855638 Homzap IGHV3-21+24
9855335 Homzap IGHV3-43+24

439 Homzap IGHV3-21%@€1 F

AB@19439 Homzap IGHV3-21%@1 7
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Sequence B2

4. Results of INGT/JunctionAnalvsis

Maximum number of accepted mutations in: 2V-REGION =2, D-REGION =4, 5 J-REGION =2
Maximum number of accepted D-GENE = *

Analysis of the JUNCTION

D-REGION is in reading frame 1.

Click on mutated {underlined) nucleotide to see the original one:

- |

Input V name 3'V-REGION N1 D-REGION N2 P 5°J-REGION J name D name Vaut

B2 Homzap IGHV3-21%81 <gtgcgaga..  ...... StgEtEECt. . ... .. tccaagtacccacca t  actactttgacttctgg Homssp IGHIL*82 Homsap IGHDS-312%81 @

Translation of the JUNCTION

Click on mutatad {underlined) amino 3¢id to s&2 the original one:
—

| -

CDR3-
igd 105 166 167 18 189 116 111 111.1 112.1 112 113 114 115 116 117 118 Frame INGT
length
<l :HET. - - - v [ Ho B
B2 tpt geg aga atg gtg get tcc asg  tac cca cca tac tac ttt gac tic tgg - 15

Be aware that some slizls reference sequences may be incomplete or from cDNAs. In those cases, IMGT JunctionAnalysis uses automatically the alizle 01 for the analysis of the JUNCTICN.

Molecular 1 PhysicoChenical Descriptor
mass P (by BREAA)

2,144.51 3.19 CARMVASKYPPYYFDFW

Daut Jmut Ngc

1

1 8/15



Sequence B2

IGHV3-21*01
IGHD5-12*01
GHJ4*02
identity 95.14%
in-frame
VH CDR3 length 15

- productive, mutated IGH
rearrangement



Practical exercises — Solutions — Batch i

>Sequence B3
gaggtgcacctggtggagtctgggggaggcectggtcaacccgggggggteectcag
actctcctgtgcagcctctggattcaccttcagtaattttagcatgacctgggtecgec
aggctccagggcaggggctggagtgggtctcatccatggagtgggtctcatccatta
gtagtagtagtaattacatatactacgcagactcagtgaagggccgattcaccatct
cCagagacaacgccaagaactcactgtatctgcaattgaacagcctgagaggcga
ggacacggctgtttattactgtgcgagaatggtggcttccaagtacccaccatactac
tttgacttctggggcccgggaaccctggtcaccgtctectcag



Sequence B3

Sequence: 1 B3

Sequence compared with the human |5 s2t from the |MGT reference dirsctory

>B3

ETEEEtCCttCa Tttt gact T tCCETCagCoCCCagEZasEEEECTES
SEtTEZattZEEEssatCaatCatagtEactagEEsaESEEctZagtEgattEcgaaaa
TCEgtCatagtEaaactECgaactacaaccCZToCttCasgagtogagtcaccatatcac
TEgacacItocasgascCagtIot oot ZaacttEagatCTEtgaccgccgEEEatacEs
CEtatattact T ECEagaEEcoTtCaagt it EEEacCTactotcttgattatigss
CCCaggEaaccctggteategtotootaag

Result summary: Productive IGH rearranged sequence: {no stop codon and in-frame junction) {3}

V-GENE and aliele Homsap IGHV4-24" 13 F score = 547 | identity = 73.24% (158/213 nt)

J-GENE and aliele Homsap IGHJ4'02 F score = 182 | dentity = B7.50%: (42/48 nt)

D-GENE and slizle by IMGT/JunctionAnalysis Homsap IGHD1-26'01 F D-REGION is in reading frame 2

FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION | [14.17.38.11] [8.7.14] i CARGLQVGGTYSLDYW
{3} Low V-REGION identity {73.24%): this may indicate potential nucleotide insention{s) and/or deletion(s). Try "Search for insentions and deletions’ in ‘Advanced parameters’ at the bottom of the Search page

1. Alignment for V-GENE and allele identification

Closest V-REGIONs (evalusted from the V-REGION first nucleotide to the 2nd-CY S codon)

Score Identity
275356 Homzap IGHV4-34+13 F 547 73.24% (155/213 nt)
275351 Homzap IGHV4-3@-2+*€4 F S5e2 78.89% (151/213 nt)
275347 Homzap IGHV4-£1+86 ORF 434 69.95% (148/213 nt)
275355 Homzap IGHV4-4%@6 F 478 69.81% (147/213 nt)

275353 Homzap IGHV4-38-4%*@5 F 475 52.16% (148/214 at)




Sequence B3

Sequence: 1 B3

Sequence compared vath the human |G set from the [MGT refere

>B3
STEEETCCttCagTEEtTaCTaTTIZactTEZatCCETCaECoCCCaZEESSEEEECTEE
sgTEEattggEgssatcaatcatagtzzaCTAGGOALMGCEECTGCAGTGGAT TGCGAALL
TCMTCAT&GTGAA::!;:g.::t:c:a:\.cgtccttca:g;rc:agtc:cc:ta'c:c
TEEECaCItCCaAEaACCaETICTCOCtZaaCtEagaTCTETEaCCECCEEEEStacEE
CTETaTATTACTETECEagaEECCtICaagttEEtEEEaCCTaCTCtottZaTatIEEE
ECC3ZZE3accCtEETCaTCgTataotaag

Result summary:

B Nucleotide insertions have been detected and automatically removed for this analysis: they are displayed as capital letters in the user submitted sequence above.

localzation in \\REGION ‘ nb of inserted nt |

causing frameshift lirom \-REGICN codon | from nt position in user submitted sequence

CDR2-IMGT ‘;45 CTAGGCAAGCEECTCRACTCEATTCCCAAAATCAGTCATAGTGAA | no |'3-4 20
lMGTN-QUE ST results after removal of the insertion(s):
Pote ive IGH rearran od £: no Stop codon and in-frame junction

{Check also your seguenc

2nces 10 eventua

out-of-frame pseudogenes)

V-GENE and alisle

Homsap IGHV4-24"01 F_or Homsap |GHV4-34'02 F

scors = 802 identity = 92.34% (183/200 nt) [91.87% (1827208 nt)]

J-GENE and aliele Homsap IGHJ4"02 F

score = 182 identity = 87.50% (42/48 nt)

D-GENE and alizle by IMGT/Junc )orAra’ys s Homsap |IGHD1-26"01 F

ER-IM\:T k-r "‘: CDR IMGT &-rg hs and AA JUNCTION | [X.17.38.11]

1

D-REGION is in reaw‘g frame 2

4] | carsLaveeTysLOYW

1. Alignment for V-GENE and allele identification

Closest V-REGIONs (evalusted from the V-REGION first nucleotide to the 2nd-CYS codon)

Score
ABS19432 Homzap IGHVA-34%€1 F 896 nt)
199584 Homzap IGHV4-34482 F 838 nt)
Homzap IGHV4-34+@3 F 887 nt)
Homzap IGHVA-34+4@3 F 887 nt)
Homzap IGHV4-34+12 F 837 nt)

This rearrangement is productive.

The insertion does not cause frameshift, but its length (45nt) may

render it non functional




Sequence B3

IGHV4-34*01
IGHD1-26*01
GHJ4*02
identity 91.87%
in-frame
VH CDR3 length 14

- productive, mutated IGH
rearrangement



Practical exercises — Solutions — Batch i

>Sequence B4
gaggaggaggtgtiggagtctgggggaggctiggtacagectggggggtccctgag
actctcctgtgtagcctctggattcacctttagtaattatgtcatgagttgggtccgec
aggctccagggaggggactggagtgggtcteccgttattactgatagtggtggtcata
catactatgcagactccgtgaagggccggttcaccatctccagagacaattccaaga
acaccctatatcttcaaatgaacagcctgagagtcgaggacacggccagatattact

gtgcgagagactggggggatattgtggggggaggcaccctggtcaccgtctecaca
t



Sequence B4

Sequence: 1 B4

Sequence compared with the human |3 s2t from the [MGT reference dirsctory

w
o

>BE4
EsEgagZagctEttEEaEtCtEgsggaggcttEgtacagcctggsgEgtccctgagactc
tcctgtgtagcctotggaticacctttagtaattatgTcatgagttgggtecgecaggcs
ccaggsaggggactEgagtEEgtctecgttattactgatagtgetggtcatacatactat
ECagactocEtasEEECCEETtCaccatotaCagagaCaaticcaagaacaccctatat
CTTCa3aTZaaCagCCtEagagtCEaggacacEEcCagatattactgtgcgagagaCcTEs
EEEZatattotEgEEEEsgEcaccetggtcaccgtotecacat

Result summary: Productive IGH rearranged sequence: {no stop codon and in-frame junction)

V-GENE and aligls Homsap IGHV3-23"01 F or Homsap IGHV3-23D'01 F | score = 1210 { identity = 91.32% (283/288 nt)
J-GENE and aliele Homsap IGHJ5'01 F score = 100 ’ identity = 68.09% (32/47 nt)

D-GENE and aliele by IMGT/JunctionAnalysis Homsap IGHD7-27"01 F D-REGICN is in reading frame 2

FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION | [25.17.38.11] {8.8.7] CARDWGDIV {TRP 118 not identified)

1. Alienment for V-GENE and allele identification

Closest V-REGIONs (evaluated from the V-REGION first nucleotide to the 2nd-CYS codon)

Score Identit

33562 Homzap IGHV3-23+@1 F 1218 91.32% (263/238 nt) (j

AC244432 Homzap IGHV3-23D%*el F 1218 91.32% {253:‘233 '!t) h zn VH C 3 h M
e s The DR3 anchor is
AC245166 Homszap IGHV3-23D%*e2 F 1221 98.97% (262/283 nt}

M35415 Homzap IGHV3I-23+@2 F 1192 98.62% (251

= not identified and the VH
CDR3 length is unusually
short



Sequence B4

4. Results of NGT/JunctionAnalvsis

Maximum number of accepted mutations in: 2V-REGION =2, D-REGION =4, §J-REGION=2
Maximum number of accepted D-GENE = *

Analysis of the JUNCTION

D-REGICN is in reading frame 3.

Click on mutated {underlined) nucieotide to see the onginal one:

Input V name 3'V-REGION N1  D-REGION N2 5°J-REGION J name D name Vaut Dmut Jaut Ngc
24 Homzap IGHVS-23+81 <gtzcgazaga ....CtEEEE- ggatattgy ................... g [omssp IGHIS*81 Homsap IGHD7-27*21 1 e @ 3/9

Translation of the JUNCTION

Click on mutated {underlined) amino acid to see the original one:

COR3- % ¥ 2
; Molecular PhyzicoChenical Descriptor
4 o "
184 105 1086 187 168 115 116 117 118 | Frame liLgIh o pl (by BREAR)
B4 tgt gecg aga gac tgg ggg gat att] gtg - 7 1,834.16 &.44 CARDWGDIV

Be aware that soms aliele reference sequences may be incomplets or from cDNAs. In thos

m
O
W
u
n
w
=
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|
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S
— J
8
o
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3
a
R
w
uh
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nm
w

sutomatically the aliele "01 for the analysis of the JUNCTION.

Non identification of W118 is owed to extreme 5’-3’ exonuclease activity




Sequence B4

7.V-REGION translation

The amplification reaction Al ———
should be repeated using P BT
different sets of primers in an 4 A T SIS W R e S iss . TS

attempt to amplify a second = I g =

5 R Q@ A

24 see wesoseo oo 3ET 33T TAT gTC STZ 3ET TEE gRC CEC c55 get

rearrangement. 199660 Homsap TG3-23001 ¢
FRZ = INGT  seemememmmmmmmmmeeeees COR

However, this mutated codon = |~ ceeseseseeas
118 is followed by G-Q-G SEEEEEE N
motif (IMGT positions 119- = = -e=siessessa o
121) in the FR4 encoded by s e
the IGHS gene, TN o s mi e

The rearrangement is L
assumed to be productive and T oo ——
can be used for interpretation = =
of the mutational status. S '

v
gtc acc gtc




Sequence B4

IGHV3-23*01 or IGHV3-23D*01
IGHD7-27*01
IGHJ5*01
identity 91.32%
in-frame
VH CDR3 length 7

- productive, mutated IGH
rearrangement



Practical exercises — Solutions — Batch i

>Sequence B5

gaggtgcagctggtggagtictgggggaggctiggiccagecgggggggteectgag
actctcctgtgcagectctggattcacctttaataggtattggatgagttgggtccgec

aggctccagggaaggggctggagtgggtggccaacataaaggaagatggaagtg
agaaatactatgtggactctgtgaagggccgattcaccatctccagagacaacgac
aagaactcactgtatctgcaaatgaacagtctgagagtcgaagacacggecgtgta
ctactgtgcgagagtccttttctttggagaggttatttgggggggtcactggttcgacc
cccggggecagggaaccct



Sequence B5

Sequence: 1 B5

Sequence compares with the human |G set from the IMGT reference dirsctory

>85

E3CETECagctEgtEEaETCTESEEEagEctEEtacagccE

Zgtccctgagactc

TCCTETECagCCtCtEEatTCaCCtttaatagEtatIEEatEagtEgEtocECcagECT
CCagZgaaggsEctEE=ETESEtEZccaacatasagEssgatggaagtgagsastactat

EtggactctgtgaagEEccEattcaccatctccagagacaacgacaagaactcactgtat
CTECaaatSaacagtctEagagtcgaagacacEEccgTEtactactgtgcgagagtects
TTcttTggagaggttatttgEEEEgstcactggttcgacccccggggccagggaacect

Result summary:

Productive IGH rearranged sequence: {no stop codon and in-frame junction)

V-GENE and alisle

HoMsap |oHV -7 U3 = Iscorc- = 1345 | identity = 96.53% {278/288 nt)

J-GENE and zlizle

Homsap IGHJE'02 F Lcore =124 |identity = 88.24% (3024 ny)

D-GENE and allelz by IMGT/JunctionAnalysis

Homsap IGHD3-3'01 F LD—REGION is in reading frame 2

FRAMGT lengths, COR-IMGT lengths and AA JUNCTION | [25.17.38.5] zefiE] | CARVLFFGEVIWGGHWFDPR (TRP 112 not ident

ified)

1. Alignment for V-GENE and allele identification

Closest V-REGIONs (evalustad from the V-REGION first nuclaotide to the 2nd-CY S codon)

H1855666 Homzap IGHV3-7%@3 F
193643 Homzap IGHV3-7+€l1 F
X92238 Homzap IGHV3-7*€2 F
[M33578 Homzap IGHV3-52+e1 P
217388 Homzap IGHV3-52+@2 P

(&)

Score
1345
1336
1327
1129
1128

Identity
96.53% (278/288 nt)

96.18% (277/233 nt) The an VH CDR3 anchor is

95.83% (276/288 nt)
33.19% (254/233 nt)

§7.85% (253/288 nt) not identified



Sequence B5

4. Results of INIGT/JunctionAnalvsis

Maximum number of accepted mutations in: 2V-REGIO
Maximum number of accepted D-GENE = *

Analysis of the JUNCTION

D-REGION is in reading frame 3.

Click on mutated {underlined) nucleotide to s=e the original one:

Input V name 3'V-REGION N1 D-REGION

B5 Homsap IGHV3-7%83 tpgtgcgagag. toctttte

Translation of the JUNCTION

Click on mutated (underlined) amino acid to see the onginal one:

N=2, D-REGION =4, 5J-REGIOCN =2

N2

tggegeeete

5°J-REGION J name D nawe Vaut Dmut Jmut Ngc
..actggttcgacccccpg Homsap IGHIS*@2 Homsap IGHD3-3*21 @ 1

1 11/18

i
i3 - Molecular PhysicoChenical Descriptor
i6d4 105 106 107 108 109 110 111 111.1 111.2 112.3 112.2 112.1 112 113 114 115 116 117 Erane IMGT o pl bv BREAR
length e Lby BREM)
N F e -- & | | EN
BES tgt gcg aga gtc ctt ttc ttt gga gag tgg E22 Egt cac tgg ttc gac ccc fege + 13 2,392.77 7.18 CARVLFFGEVIWGGHWFDPR
Be aware that some zllzls reference ssquences mav be incomolete or from ¢cDNAs . In those cases. IMGT/ JunctionAnalvsis uses automaticallv the allzlz "01 for the analvsis of the JUNCTION.

Non identification of W118 is owed to SHM activity




Sequence B5

The VH FR4 GXG motif is
present in the
rearrangement

The rearrangement is
assumed to be productive
and can be used for
interpretation of the
mutational status.

7.V-REGION translation

---------------------------------------------- FR1 - IMGT
1 s 18 13
E V Q L VvV E S 6 6 6 L v g P
ES €3 ETZ c3g ctg gtg gAf et gZE gga gEC Ttg gtc cag ccg
HIB53665 Homzap IGHV3-79@3 = cmeieme mme e ses e mms mmeises .. ems see see ece eof

B /82 B AR he § B AT S B8 R T TP
g5 EEE EEE tcc CTg ags CtC TCc tgt gca goc TCt gga ttc acc ttt
H1855666 Homsap IGHV3-7%@3 F se= === e see s mms sme see see see mee mes see eee eee

CO21 - INGT || fememesmesecsceeceemeeem———
35 482 45
N R Y $:. 2N V. R Q@ A
85 33t Sgg Tat tgg atg agt TEE gSTc cgc cag get
e
- -
HW855665 Homzap IGHV3I-T74€3 F -g= ==C === =-- s Lt ot

58 55 68
P G ( 6 L E W & N I B .0
85 CC3 SEZ 33g SEE CTE ESE TZE ETE g£6C 3aEC 3Ts asZ gZaa gat
g

HWB55666 Homzap IGHV3-7483 F e - o

65 7e 75
G 5 &Kk Y Y v s G R
B5 EEa agt gag aaa Tac tat gtg gac tct gtE aag gegec cga
H1855666 Homzap IGHV3-7%@3 F ) S AT A S e o | | o A gt N e
------------------------------- FR3 = IMGT =--ccecmceeeee-
ge 85 98
F X: 25.°F D N D K N S A L Q
g5 ttC 3CC atc tCC aga gacC 3aC Zac aag aaC TCa Cctg tat ctg caa
A
H1855666 Homsap IGHV3-7%@3 F e e e e e i e i i
...................................................... >
as 188 184
M s L R v E D T s Vv Y C A
85 STE 33C agt Ctg Sga ETC gaa gac acg goc gTE Tac Tac tgt gog
A
HW855665 Homzap IGHV3-74€3 F e R e T S e e S Ve R R e R
COR3 - IMGT
R E 3 F 6 E ¥ It W & 8 MO F
85 Sga gTc Ctt ttc ttt gga gag gtt att tgE EEE S8t cac tgg ttc
H1855666 Homszap IGHV3I-7¢€3 F == =3

G
c ccclegg ggc cag zEa b

H1855665 Homzap IGHV3-7%€3 F



Sequence B5

IGHV3-7*03
IGHD3-3*01
IGHJ5*02
identity 96.53%
in-frame
VH CDR3 length 18

- productive, mutated IGH
rearrangement



Practical exercises — Solutions — Batch i

>Sequence B6
ctgtgttgacgcagccgccttctgcatcagectcecctgggagectcggtcacactcac
ctgcaccctgagcagcgactaaagtaattataaagtggactggtaccaagagagac
cagggcagggcccccagtttgtgatgcgagtgggcactggtgggattgtgggatcec
aagggggatggcatccctgatcgcttctcagtcttggactcaggectgagtcggttgce
tgaccatcaagaacatccaagaagaggatgagagtgactaccactgtggggcaga
ccatggcgatgggaacaacttcgtccecctgggtgttaggcggagggaccaagcetga
ccgtcctag



Sequence B6

Sequence: 1 B6

Segquence compared with the human |G set from the IMGT reference dirsctory

>86
CTEtEttZacEcagCcECaTICtZCatcagactccctgggagoctoggtcacactaaces
CCaCCCTgagcagcEactasagtaattataaagtggactgEtaccaagagagacacagegse
SEESCCCCCagtttEtEat o At oo cactEEtEEEatTEtEsgatcCcasgEEEEstE
CCatCCCTZatCECttCTCaEtCtTggactcagEcctgagtCgatTgctgaccatcaaga
BCaTCCaagaagagEat St actaccactEtEgEEcagaccatZzcgatgggasca
SCtTCEtCCCCtEEEtETTaEEc s gaccaagctEacegtoctag

Result summary: Unproductive IGL rearranged sequence {stop codons)

V-GENE and alel=s Homssp IGL\VS-48°01 F ’ score = 1316 | identity = 94.54% (277/283 nt)

J-GENE and aliele Homsap IGLJ3'02 F score = 172 |identity = 94.74% (22/28 nt)

FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION |[23.17.258.10] [7.2.14] CGADHGDGNNFVYPVWLL(PHE 118 not identified)

1. Alignment for V-GENE and allele identification

Closest V-REGIONs (svslusted from the V-REGION first nucleotide to the 2nd-CY S codon plus 18 nt of the CDR3-IMGT)

Score Identity
273675 Homzap IGLV-49+@1 F 1316 94.54% (277/293 nt)
DB7016 Homzap IGLV9-29%0@2 F 1307 94.20% (276/293 nt) .
083869 Homzap IGLVO-43%@3 F 1387 04.20% (276/293 nt) The an VL CDR3 anChor IS
X57828 Homszap IGLVA-3+@1 F 527 64.83% (188/29@ nt)
273648 Homzap IGLVA-63+@1 F 482 52

-76% {182/29@ nt) not identified



Sequence B6

4. Results of NGT/JunctionAnalvsis

Maximum number of accepted mutations in: 2V-REGION =7, S J-REGION=7
Maximum number of accepted D-GENE =0

Analysis of the JUNCTION
Click on mutated {underlined) nucleotide 1o see the onginal one:

Input V name 3'V-REGION N 5"J-REGION J name Vout Jmut Ngc

B8 Homzap IGLVO-40%81 <tgtggggcagaccatggcgatgggaacaacttcgt.. ... cccc .tgggtgtts Homsap IGLJI3*82 3 1 4/4

Translation of the JUNCTION

Click on mutated (underlined) amino acid to see the original one:

~
<

COR3- : . .
194 105 106 107 108 109 118 111 112.1 112 113 114 115 116 117|118 frame gy Molecular P"'"‘°Ch§“‘°B;1F_Df:‘""“"
length e . —
< I - B - B O
B8 tgt ggg gca gac cat ggc gat ggg  =ac a@ac ttc gtc ccc tgg gtgftta - 12 1,72@.85 4&.43 CGADHGOGNNEVPNY

Be aware that some alisle reference ssquences may be incomplete or from cDNAs. In those cases, IMGT/JunctionAnalysis uses sutomatically the allele "01 for the analysis of the JUNCTION.

Non identification of F118 is owed to SHM activity




Se q uence B 6 7. V.REGION translation

A A ERC e e R (e e S B B U SR e FR1 - IMGT
1 5 18 15
v L°F Q- P P S S A S5 L
86 .. .Ct ETE ttg SCE Cag c€cg cct tct gCa tCa goc tec ctg
g
Q P
273675 Homzap IGLVS-43+€l F Cag €== === €== ==t === == a --- --- cee === =me eee eee eee
B6

273675 Homzap IGLVZ-43+€1 F

273675 Homzap IGLV3-42¢@1 F

The rearrangement is
rendered unproductive

due to the presence of a T
stop codon in position VL
CDR1-29 273675 Homssp ToLVg-aseel £ e

0l

ge 85 28

S X ol O S &R b B OSReLL O CE

B6 ttc tca gtc ttg gac tca ggc ctg agt cgg ttg ctg acc
G h v

273675 Homzap IGLVI-43¢@l F s mes = eee g m=e ses see =F= === =3C e-- -e-

Y
gas gag gat gag agt gac tac cac tEt ggg

273575 Homzap IGLV3-43+@1 F i

A D B 6 B S N N B NP K v L G
Bé Eca Eac cat ggc gat gEE sac aac ttc gtc ccc tZg gtg tta ggc
[ o -
- -
273675 Homzap IGLV2-42¢21 F === === ==e ee= ZEe === =p= === --= -=p TIZ CC
g &6 T K E T ¥ &t
86 EEs EEZ acc aag ctg ascc gtc cta g
273675 Homzap IGLV9-43+@1 F



Sequence B6

IGLV9-49*01
IGLJ3*02
identity 94.74%
in-frame

VH CDR3 length 18

- unproductive, mutated IGL
rearranged sequence



Practical exercises — Solutions — Batch i

>Sequence B7
cccagactccactctccttgtctatcacccctggagagcaggcectccatgtcctgeag
gtctagtcagagcctcctgcatagtgatggatacacctatttgtattggtttctgecaga
aagccaggccagtctccacagctcctgatctatgaagtttccaaccggttctctggag
tgccagataggttcagtggcagegggtcagggacagatttcacactgaaaatcagce
cgggtggaggctgaggatgttggagtttattactgcatgcaagatgcacaagatcct
cggctttcggcggagggaccaagctggagatcaaacgt



Sequence B7

Sequence: 1 B7

Sequence comparsd with the human |G set from the IMGT reference dirsctory

>B7

CCCaZactocactotacTTgTcTatcaccactggagagcaggcctacattactgcages
cTagtcagagcctcctgcatagtatggatacacctatiTgtattggtttctgcagaaag
cCaggccagtotccacagoToctgatctatgaagtttccaacoggttotatEgagtscca
EatTaZSTICagtEECaECEEEtCagEacaZatttCaCaCTEaaaatCagCCEEEtEESE
gctZaggatgttEEaEttTatIactZcatgcasgatEcacasgatcctoggcttteggEce

EagggaccaagctEEagatcasacst

Result summary:

Unproductive IGK rearranged sequence {out-of-frame junction) (3}

V-GENE and alielz

Homsap |GK\W2-28"03 F. or Homsap IGKV2D-28'02 F | score = 523 | identity = 64.89% (183282 nt)

J-GENE and aliele Homsap IGKJ4'01 F (b) score = 148 | identity = 01.42% (22/35 nt)
FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION | [22.17.358.10] {11.3.X] CMQDAQDPR=F

{3} Low V-REGION dentity {84.32%). this may indicate potential nucieotde insention{s} andior deletion{s). Try 'Search for insertions and deletions’ in ‘Advanced parameters’ at the bottom of the Szarch page

Other possibilties: Homsap_GKJ2'01 and Homsap_IGK

J2'02 {highest number of consecutive ientical nucieotdes)

1. Alignment for V-GENE and allele identification

Closest V-REGIONs (svaluated from the V-REGION first nucleotide to the 2nd-CY'S codon plus 15 nt of the CDR3-IMGT)

Score
AJ783437 Homzap IGKV2-29%@3 F S23
U41544 Homzap IGKV2D-29%@2 F 523
X£3396 Homzap IGKV2-29+el1 P s514
U41645 Homzap IGKV2-28%@2 F 514

131952 Homzap IGKV2D-29%€1 F 514

Identity

64.89% (183/282 nt)
64.89% (183/282 nt)
64.54% (182/282 nt)
64.54% (182/282 nt)
64.54% (182/282 nt)



Sequence B7

Sequence: 1 BY

Sequence comparsd with the human |G set from the IMGT reference dirsctory

& Nucleotide insertions have been detected and automatically removed for this analysis: they are displayed as capital letters in the user submitted sequence above.

Result summary: localization in V-REGION | nb of inserted nt | inserted nt | causing frameshift | from \VW\REGION codon | from nt position in user submitted sequence

FR2-IMGT [ 1 A yes

IMGT V- OUEST results after removal of the lnsemonls)

oduc t GK rearran xVA.q.f:x:f‘.... f-fra
{Che r:ew:r;;_i 3, H 11 GENE-UB refern of-frame pseudogenss)
/-GENE and alle E re = 1387 [99.29% ]
J-GENE and sliele ' score = 148
FR-IMGT lengths, CDR-IMGT lengt d AA JUNCTION |[21.17.28.10] 3.X]
ssibifities: Homsap_IGKJ2°01 and Homsap_IGKJ2'02 (highest number of consecutive identical nucieotides

Repeat/check sequencing reaction/output to decide whether the insertion
is true

If this is the single rearrangement amplified repeat the amplification with
different sets of primers and/or try to amplify a lamda chain
rearrangement in order to:

(i) confirm the presence of the unproductive rearrangement

(ii) look for the presence of a second productive rearrangement




Sequence B7

IGKV2D-26*03
IGKJ4*01
identity 99.29%
out-of-frame
VH CDR3 length X

- unproductive, unmutated IGK
rearranged sequence



Practical exercises — Solutions — Batch i

>Sequence B8
cagctgcagctgcaggagtcgggcccaggactggecggagaccctgtccctcacctg
cactgtctctggtggctccatcagctctatcgattactactggggctggatacgecag
cccccagggaaggggctggagtggattgggagtgtctattatagtgggagecaccta
ctacaatccgtccctcaagagtcgagtcaccatgtccgtcgacacgtccaagaacca
gttctccctgaagttgagctctgtgaccgeccgcagacacggetgtgtattactgtgtg
agacttccgggtatttcagtgccacaatactacactgtggacgtctggggccaaggg
accacggtcaccgtctcctca



Sequence B8

Sequence: 1 B8

Sequence compared with the human |G s2t from the [MGT reference dirsctory

CTZCagctECcaEEaEtCEEEccCaggactEEcEgsgaccatgtacctaacctgeacst
STcTotggtggctocatcagctotategattactactggggctgatacgocagoccoca
33ZgEsctEEaCtEEstIEgSagtEtctattatagtEggagcacctactacaatacg
CTCaagagtogagtcaccatgtocgtogacacgtecasgaaccagttotccctgasg
sZctctgtgaccgccgcagacacsgctgtEtattactEtgtEagacttacggETatt

gtZcCacaatactacacTEtSgacgtotEEgEccaagggaccacggtcacegtatec

LU TR U U D )

Result summary:

Productive IGH rearranged sequence: {no stop codon and in-frame junction)

V-GENE and 3liele [ Homsap IGHV4-28'01 F

J-GENE and alizle

| Homsap IGHJ8'02 F (3)

identity = 86.52% (244/282 nt)
03

identity = 78.03% (4008

D-GENE and alisie by IMGT/JunctionAnalysis ! Homsap |GHDS-18*01 F

D-REGION is in raading frame 2

e
2.5
L.

38.11)

FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION |

[10.7.18) |

CVRLPGISVPQYYTVIM

=

ner GHJ'01 {shorter

"

- M. e A = - ==
ar e possibiites: Homsap_

augnmeant dut hghest

1. Aliscnment for V-GENE and allele identification

Closest V-REGIONs (evaluated from the V-REGION first nucleotide to the 2nd-CY S codon)

Score Identity
AB812433 Homzap IGHV4-39¢@1 F 1963 86.52% (244/282 nt)
Xe5715 Homzap IGHV4-39+€2 F ig54 86.17% (243/282 nt)
X52259 Homzap IGHV4-39%@3 F 1254 §6.12% (2427281 nt)
125115 Homzap IGHV4-33¢@5 F 1254 86.17% (2437282 nt)
AM338222 Homzap IGHVA-3947 F 1836 85.456% (241/282 nt)

\4
The rearrangement shows

low V-gene identity but
doesn’t activate the IMGT
warning



Sequence B8

Poor quality
alignment at the
beginning of VH
FR1 region
resulting in
mutational
imbalance
compared to the
remaining V-region

Enable the “search
for indels” option

Alignment with FR-IMGT and CDR-IMGT delimitations

EB

ABB19439 Homsap IGHVE-39%@l
XB5715 Homsap IGHVA-39%82 F
¥B2259 Homsap IGHV4-39%@3 F
M235116 Homsap IGHV4-39%@5 F
AM348222 Homsap IGHVE-39%@7

EB

ABB19439 Homsap IGHVE-39%@l
X@5715 Homsap IGHVA-39%@2 F
¥B2259 Homsap IGHV4-39%@3 F
M35116 Homsap IGHVS-39%85 F
AM342222 Homsap IGHWE-39%a7

EB

ABB19439 Homsap IGHVE-39%@l
X@5715 Homsap IGHVA-39%@2 F
¥B2259 Homsap IGHV4-39%@3 F
M35116 Homsap IGHVS-39%85 F
AM342222 Homsap IGHWE-39%a7

EB

ABB19439 Homsap IGHVE-39%@l
X@5715 Homsap IGHVA-39%@2 F
¥B2259 Homsap IGHV4-39%@3 F
M35116 Homsap IGHVS-39%85 F
AM342222 Homsap IGHWE-39%a7

EB

ABB19439 Homsap IGHVE-39%@l
¥B5715 Homsap IGHV4-39%@2 F
X¥B2259 Homsap IGHV4-39%@3 F
M35116 Homsap IGHV4-39%85 F
AMB48222 Homsap IGHVE-39%@7

EB

ABB19433 Homsap IGHVE-39%@l
¥B5715 Homsap IGHV4-39%@2 F
X¥B2259 Homsap IGHV4-39%@3 F
M35116 Homsap IGHV4-39%85 F
AMB48222 Homsap IGHVE-39%@7

L mmmmmmme e mm e e e == FRL-IMGT ---emmm g m - -
ceeeeaa.fcBgotgoagotgoaggag. ( toggscocaggactgEcggagagoctgtoc
cagctgcag-t--a-g--tc-ggccea. . .gractggtgaag-ctt----- - -
cagctgoag-t--a-g--To-ggocca. . 2gactggtgaag-ctt----- - 4 -
cagctgeaf-t--a-g--to-ggooca. . . gEactggtgaag-ctt----- - R
cagctgcag-t--a-g--tc-ggccca. . .gractggtgaag-ctt----- -4 R
cagctgosg-t--a-g--to-ggocca. . . ggactggtgaag-ctt----- - 4 -

) CDR1-IMGET PR

ctocacctgeactgtotoctggtggetocateago. ... .. tectatcgattactactgggec
4 ag--gtag-------------
it T T T ag--gtag-------------
4 ag--gtag-------------
e ———— gg--gtag---c-cmemman
4 3g--gtag-------------
--------------- FRZ-IMET ~==-==---cccoceee==? CDR
tegatacgocagoccccagggaaggegctegagtggattgppagtototattatagt. ..
----- o T - ST TP
_____ e - e
_____ (N .
..... e
_____ fmmmmmcecemmcc e ccccccccmmemmmmmm e cm e e mm———————
2-IMaT e e T
oo BEgagcacctactacaatocgtocctoaag. .« cagtcgagtcaccatgtocgte
B e T = BT |
e e Rt e - EE . |
T T I PR - B |
R I - Rt
T el T T T TP - B - |
--------- 2
gacacgtcceagaaccagttctocctgaagtigagetotgtgaccgoogoagacacgect
______________________________
_________________ W mmmm e e e e m e e e
------------------------------ L T PP
______________________________ g
------------------------------ e - et =
----------- » CORI-IMET

gtgtattactgtgtgagacttccgggtatttoagtgccacaatactacactgtggacgte

Y Sp—-

Y -

Y -



Sequence B8

Sequence: 1 B8

Seguence compared with the human 1G set from the IMGT reference directory

*B8

cagctgcagetgcaggagtepeececcaggactpgoogagacocctgtecctcacctgcact
gtctctgetgectocatcagotictatogattactactgggectggatacgccagoccoca
gegeageEgectggagtegeatteeagtgtctattatagtggzagoacctactacaatocg
tccctcaagagtcgagtcaccatgiccgtogacacgtccaagaaccagtictocctgaag
ttgagctctgtgaccgccgragacacggctgtgtattactgtgtgagacttocgestatt
tcagtgecacaatactacactgtggacgtotggepocaagggaccacggtoacogictec

tca

Result summary:

B Nucleotide deletions have been detected {shown by dots in the alignments):

localization | nb of deleted nt | causing frame shift

from “~REGION codon |[from nt position in user submitted sequence

FRI-IMGT | &

no

13 24

{Check also your sequence w

IMGTN-QUEST results after filling the deletion(s) gap(s):

again

Potentially productive IGH rearranged sequence: no stop codon and in-frame junction

-DB reference sequUentes to eveniually ientity oul-ci-frame pseudogenes)

“-GEME and allele Homsap |GHY4-35*01 F score = 1288 268282 nt)
J-GEME and alliele Homsap |GHJE*0Z F (a8} score = 1593 identity = 79.03% (4962 nt)

D-GEME and allsle by IMGT/JuncticnAnalysis

Homsap IGHDE-15*01 F

D-REGION is in reading frame 2

FR-IMGT lengths, COR-IMGT lengths and A4 JUNCTION

[22.17.38.11]

[10.7.18]

CVRLPGISVPOY Y TWVINWAN

{a) Other possibilities: Homsap IGHJ3%01 (shorter alignment but highest percentage of identity)

1. Alignment for V-GENE and allele identification

Closest V-REGIONs (evaluated from the “W-REGIOM first nucleotide to the 2nd-CYS codon)

Score
AB@19439 Homsap IGHV4-39%@l F 1288
XB5715 Homsap IGHWA-39%@2 F 1279
X092258 Homsap IGHWa2-39%@3 F 1273
M85116 Homsap IGHWS-39%@5 F 1279

AM948222 Homsap IGHV4A-39%@7 F 1261

Identity

95.39% (2697282
95, @4% (2687282
95.22% (2677281
95.84% (268/282
94.323% (266/282

nt)
nt)
nt)
nt)
nt)




Sequence B8

Gene assignment is
not altered

The V-gene identity
score and the
alignment is
improved

The 9nt deletion is
shown in the
alignment

Alignment with FR-IMGT and CDR-IMGT delimitations

ES

AB213439 Homs=ap IGHWI-39%@1
XB5715 Homsap IGHV4-39%@2 F
¥82259 Homsap IGHV4-39%@3 F
M85116 Homsap IGHV4-39%@5 F
AMS48222 Homsap IGHW:E-39%@7

ES

ABB19439 Homs=ap IGHWI-39%@1
XB5715 Homsap IGHVAE-39%82
¥92259 Homsap IGHWS-39%83
M35116 Homsap IGHWS-39%85
AMB42222 Homsap IGHWL-39%@7

BB

ABB19439 Homs=ap IGHWI-39%@1
XB5715 Homsap IGHVAE-39%82
¥92259 Homsap IGHWS-39%83
M35116 Homsap IGHWS-39%85
AMB42222 Homsap IGHWL-39%@7

BB

ABB19439 Homs=ap IGHWI-39%@1
XB5715 Homsap IGHVAE-39%82
¥92259 Homsap IGHWS-39%83
M35116 Homsap IGHWS-39%85
AMB42222 Homsap IGHWL-39%@7

BB

ABB19439 Homsap IGHWI-39%@
¥B5715 Homsap IGHWS-39%82
¥92259 Homsap IGHW4-39%@3
M35116 Homsap IGHWSE-39%85
AMB42222 Homsap IGHWL-39¥@7

LI A T S =

ES

AB213239 Homsap IGHV=-39%@1
¥B5715 Homsap IGHV4-39%@2 F
¥92259 Homsap IGHV4-39%@3 F
M35116 Homsap IGHV4-39%@5 F
AMB42222 Homsap IGHWL-39¥@7

e L - FRL1-IMET --------fpomeme-
cagctgoagotgraggagtogEEocca. . B8 TE v v e a s gcggagacfotgtoc
--------------------------- veu---}--gtgaagcctt-------f------
--------------------------- vww---f--gtgaagoctt-------f------
--------------------------- vve--—f--gtgaagoctt-------fom-o--
B T TP PP veu---f--gtgaagcctt------- N
--------------------------- vww---f--gtgaagoctt-------f------
----------------- » CORL1-TIMGET Cmmmmm
ctocacctgeactgtotoctggtggetecatoage. . vn . tectatcgattactactgggec
--------------------------------------- ag--gtag-------------
--------------------------------- vivaaa88--gtag------mmmmeo-
--------------------------------------- ag--gtag-------------
--------------------------------------- gg--gtag-----mmmmmnn-
--------------------------------------- dg--gtag-------------
--------------- FRZ-IMET -====--c-cccmcecnax} CDR
tegatacgocagoccocagggaaggegctegagtggattogragtototattatagt. ..
_____ e T p——
----- L et it EEE T T T T T
_____ e T r——
..... T e T = I
_____ L LT T T T
2-IMET __ = f---emmmemeece e e e e e
gggcgcacctaxta aatccgtecctoaag. . .agtcgagtoaccatgtocgtc
----------------- Crmmmmmme e - pmmmmmm e e e ===
e T o et B e E e F----- a
----------------- L e T Y- R
----------------- L e LT e e T - EEE R
----------------- L T Y B - B
--------- FRI-IMGT = -----mccmmmmmm e e o
gacacgtccaagaaccagtictoocctgaagttgagotctptgaccgoogoagacacgget
______________________________ [emmmeeemcccccccccmccc—cc—————
_________________ S g
------------------------------ e
______________________________ gy
------------------------------ L - e
------------ CORZ-IMGET
ﬂtstattcctgtgtﬂaﬂa\ttccgggtatttcastsccccaatactaxa\tgtggacgtc
------------- C-----3
------------- C----5&
_____________ C-
------------- C----5&



Sequence B8

IGHV4-39*01
IGHD6-19*01
GHJ6*02
identity 95.04%
in-frame
VH CDR3 length 16

- productive, mutated IGH
rearrangement



