The use of IMGT/DomainGapAlign and IMGT/Collier-de-Perles (for amino acid sequences),
IMGT/V-QUEST and IMGT/JunctionAnalysis (for nucleotide sequences) provides a standardized way

o m
to compare immunoglobulin sequences and to delimit the FR-IMGT and CDR-IMGT in the process of
antibody humanization and engineering, whatever the chain type (heavy and light) and whatever the u n I q u e n u m e rl n g a n o o s O r
species (e.g. murine and human). Indeed these tools, like the IMGT databases and Web resources, are
based on the IMGT-ONTOLOGY concepts of classification (IMGT gene and allele nomenclature
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roe e nons 1 e o e | antibody humanization and engineerin
unique numbering for V-DOMAIN [3]). The comparison between V domain sequences include

determination of the CDR-IMGT lengths (shown between brackets and separated with dots, e.q.
[8.8.13]), percentage of identity between FR-IMGT calculated on 91 amino acids for VH (FR1-: 25, FR2-:

17, FR3- 38, FRA-IMGT. 11) and 89 for V-KAPPA (FR1- 26, FR2-: 17, FR3-: 36, FRA-IMGT: 10) and Quentin Kaas, Francois Ehrenmann, Veronique Giudicelli, Patrice Duroux and Marie-Paule Lefranc

evaluation of the number of IMGT physicochemical classes changes [4,5].

The IMGT unique numbering and tools provide the delimitations of the FR-IMGT and CDR-IMGT IMGT®, the international ImMunoGeneTics information system®, LIGM, Universite Montpellier 2

for the analysis of antibody paratope or loop grafting in antibody engineering. CNRS UPR1142, IGH 141 rue de |la Cardonille, 34396 MONTPELLIER cedex 05, France

The IMGT unique numbering and tools based on the IMGT-ONTOLOGY concepts bridge the gap Marie-Paule.Lefranc@igh.cnrs.fr http://lmgt.cmes.fr
between sequences and 3D structures facilitating the analysis of antibody/antigen interactions.
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Analysis of antibody amino acid sequences: IMGT/DomainGapAlign IMGT/Collier-de-Perles IMGT/3Dstructure-DB contact analysis

. : : : : . : IMGT/DomainGapAlign displays your sequences with IMGT gaps and, for V', with delimitations of the FR-IMGT | . _ _ L i i i
Antibody amino acid sequences are analysed per domain using the IMGT/DomainGapAlign tool. Several sequences of the same and CDR-IMGT, according to the IMGT unique numbering for V-DOMAIN [3], and for ‘C’, with delimitation of the CDR-IMGT lengths Make your own |MGT Co|||er de Perles If one 3D structure is available (for example 1ce1 for alemtuzumab), it is @@ CDR-IMGT lengths FR |MGT and antlbody humanization

domain type (V or C) may be analysed simultaneously. possible to query IMGT/3Dstructure-DB [6]: ) @) 18.10.12]

Using the IMGT/Collier-de-Perles tool, IMGT Colliers de ® to visualize hydrogen bounds in the IMGT Collier de Perles on two e A standardized comparison of V domain sequences for antibody humanization
Perles can be displayed: layers includes the delimitation of the FR-IMGT and CDR-IMGT, the determination of the

® on one or two layers ® to check the contact analysis table. This table shows that all hydrogen : N CDR-IMGT lengths (9.g. [8..8.13]), the percentage of identity between FR-IMGT
Domain type Wariable () (v e with the VH or VL coloring of the CDR-IMGT bond interactions of alemtuzumab with its ligand (CD52 mimotope) only : ) [calculated on 91 amino acids for VH (FR1-, FR2-, FR3-, FR4-IMGT: 25, 17, 38,

e with the IMGT amino acid physicochemical classes involve amino acids from the CDR-IMGT. 11) and 89 for V—KAPPA (FR1-, ERZ-, FR3-, FR4-IMGT: 26, 17, 36, 10)] and the
[5] for the FR-IMGT. This allows to evaluate the number of IMGT amino acid physicochemical class changes.

number of IMGT amino acid class changes. Contacts of poman - chain with Joman han
Background color Ik, 80% chemical classes | VH 1cel H (nga I"Id} icel P N REGI(?IZIREGIONNREGION

: L-INTRON-L V-REGION J-REGION
DIQMTOS PSS LEASYEDRVTITCEASONI HNLOTGY : List of the Residue@Position pair contacts: | I I H/

; Dornain Zhain Darniain Chair CDR3-IMGT DONOR-
Domain sequence Contacte of with Click 'R@P’ for IMGT Residue@Position cards DONOR-SPLICE - ACCEPTOR-SPLICE - SPLICE

< | V-KAPPA 1cel L (Ligand) 1cel_P . . FR4-IMGT|/ 3UTR

Order Atom contacts ® b C

strands and loops, according to the IMGT unique numbering for C-DOMAIN [4]. 18.10.12]

- | Clicking on the gene and allele name (in green) gives access to the IMGT Collier de Perles on one layer.
IMGT/DomainGapAlign QUERY To get a complete IMGT Collier de Perles for V-DOMAIN, the CDR3-IMGT and FR4-IMGT are added manually.

(>)

Paste your domain sequences in FASTA format. Select V' for sequences of the variable domains of the light and heavy chains.
Select ‘C’ for sequences of the constant domains of the light and heavy chains. To delimit the domains (CH1, CH2, CH3) of the heavy V Gene and allele Species Domain Smith-Waterman Identity percentage Overlap

chains, an easy way is to check with IMGT Alignments of alleles (in IMGT Repertoire). IGHV4-59*01 Homo sapiens 1 494 73.0 100
IGKV1-33*01 Homo sapiens 1 551l 86.3 95

Number of layers 1 W
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CDR-IMGT color type | 2 [IGEIGL.TRATRG]

Enter your sequence(s) here (FASTA format) FR1-IMGT CDR1-IMGT FR2 - IMGT CDR2 - IMGT FR3 - IMGT
>alemtuzumab CHI | (1-26) (27-38) (39-55) (56-65) (66-104)
ASTEGPSVFPLAPSSKSTSGETALLGC LVEDYFPEPVTV SUNS GALTSGVHTFPAVL

Falemtuzumah CHE
APELLGGPSYFLFPPEPED TLMISETPEVICVVVDVSHED PEVEFNITY VD GVE WHITAT ralemtuzumab VH . nl g]

walentuzumah CH3 QVQLIESGPGLVRPSQTLSLTCTYSGFTFID FYIMIVE] PR GRGLEYI GFIRDKAKGYTTE YN SVEG _
- alemtuzumab_ VH QVQLQESGP.GLVRPSQTLSLTCTVS GFTF. ... MNWVRQPPGRGLEWIGF IRDKAKGYTT EYNPSVK.GRVTMLVDTSKNQFSLRLSSVTAADTAV

VYT TEN NIYETT Falemtuzumabh VL
EgiﬁigzumngiDEL UVSLTCLVEGEY PSD IAVEWE SHGPE PPV DIDHTDSPSSLSES?GDR‘FTITEI{AS ONIDEY LY 00K P GEAPELL TYNTNNLOTGVESRFS G635 IGHV4-59*01 QVQLQESGP.GLVKPSETLSLTCTVS GGSI.... WSWIRQPPGKGLEWIGY IYYS...GST NYNPSLK.SRVTISVDTSKNQFSLKLSSVTAADTAVYYC AR.
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Enter your sequence(s) here (FASTA format)

Postion Aumberig labels Summary: IMGT ] _ ] ) _ _ INIT-CODON - ' : J-TRP
: NLIT Residue Domain Chain Residue Domain Chain Total Polar Hydrogen

Murmber of residues Atom contact types ot L-PART1 - V-D-J-REGION /
THR. lcel P 4
v N

BLA lcel P

ASP 1cel_p V-DOMAIN FR1-IMGT FR2-IMGT FR3-IMGT FR4-IMGT Total

SER lcel P VH (V-D-J-REGION) 25 17 38 11 91
VL (V-J-REGION) 26 17 36 10 89

Amino acid insertions

QD
RSP

TVAAPSVFIFPPSIE QLESGTATYVCLLNNFY PREAKN QUWENVDNAL Q3GNEESVTE]

PEREECE

Residue

alemtuzumab_VL DIQOMTQSPSSLSASVGDRVTITCKAS ONI LNWYQQKPGKAPKLLIY NT N NLQTGVP.SRFSGSG. .SGTDFTFTISSLQPEDIATYYC LOHISRPR
CDR3-IMGT length CONACts 1ot From 1 From 2 Total Polar Hydrogen

£ IGKV1-33*01 DIQOMTQSPSSLSASVGDRVTITCQAS QDI LNWYQQKPGKAPKLLIY DA S NLETGVP.SRFSGSG. .SGTDFTFTISSLOPEDIATYYC QQYDNLP.
(Homo sapiens) K N N @) L. HISR

Your domain title 16 14 7 7 171 37 5
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Select a Domain type
C o < C Gene and allele Species Domain Smith-Waterman Identity percentage Overlap

List of the Residue@Position pair contacts:

Click 'R@P' for IMGT Residue@Position cards

IGHG1*01 or *02 Homo sapiens 1 634 100 98
- 4 Species IGHG1*01 or *02 or *03 Homo sapiens 2 742 100 110
Homo zapiens [Human) ki bt IGHG1*01 or *02 Homo sapiens 3 738 100 107

_=eee o« Domain type BLA lcel P

ASP lrel P
ALA lrel P
ASP lrel P
ASP lrel P
ALA lrel P
THR lrel P
SER lrel P
ALA lrel P
GLY lrel P
THR lrel P
GLY lrel P
THR lrel P
SER lrel P
GLY lrel P
SER lrel P
SER lrel P
THR lrel P
SER lrel P
SER lrel P
SER lrel P
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CDR-IMGT lengths Humanized antibodies used in oncology [7]

| align and IMGT -gap my sequence | | Clear the form |

L] English name

SER
FRO
SER
SER
FRO
SER
FRO
SER
SER
SER
ALA
ASP
THR,

lcel P 1
lcel P 21
lcel P 3
lcel P 20
lcel P 12
lcel P 14
lcel P 12
lcel P 12
lcel P 11
lcel P 18
lcel P

lcel P

lcel P

Humanized CDR-IMGT | Closest Homo sapiens | FR-IMGT | AA with IMGT
antibody antibody gene and allele identity | class change

QD

| Align and IMGT -gap my sequence | [ Clear the form | 87654321 ........ ... 123 .0 e o ... 1234567...|....12345677654321. . ... P 12,0 eeen oot P I
alemtuzumab CH1 .. ..ASTKGPSVFPLAPSSKSTS. . .GGTAALGCLVK DYFP..EPVT VSWNSGALTS....GVHTFPAVLQSS GLYSLSSVVTVPSSSL. . .GTQTYIC NVNHKP. .SNTKV
IGHG1*01 .. ..ASTKGPSVFPLAPSSKSTS. . .GGTAALGCLVK DYFP..EPVT VSWNSGALTS....GVHTFPAVLQSS GLYSLSSVVTVPSSSL. . .GTQTYIC NVNHKP. .SNTKV

(Homo sapiens)

\
&\\

alemtuzumab | [8.10.12] IGHV4-59*01 84.61% 2
(77/91)

74.72%
(68/91)

90.10%
(82/91)

Co
i

IMGT/DomainGapAlign RESULTS
_ o - _ o . alemtuzumab CH2 . .APELLGGPSVFLFPPKPKDTLMI.SRTPEVTCVVV DVSHEDPEVK FNWYVDGVEVH. ..NAKTKPREEQYN STYRVVSVLTVLHQDW. . LNGKEYKC KVSNKA..LPAPT EKTISKAK
IMGT/DomainGapAlign identifies the closest germline V-REGION (for V') and the closest C-DOMAIN (for ‘C’). The IMGT gene and IGHG1*01 . .APELLGGPSVFLFPPKPKDTLMI . SRTPEVTCVVV DVSHEDPEVK FNWYVDGVEVH. ..NAKTKPREEQYN STYRVVSVLTVLHQDW. . LNGKEYKC KVSNKA..LPAPT EKTISKAK

allele name of the closest sequence(s) from the IMGT reference directory is (are) provided with a percentage of identity. (Homo sapiens)

. . . .. . o o/ . . .
For instance, the V-REGION of the alemjtuzumab domains are identified as having 73 % and 86.32 % identity with the Homo sapiens alemtuzumab CH3 .. ..GQPREPQVYTLPPSRDELT. . . KNQVSLTCLVK GFYP..SDIA VEWESNGQPEN...NYKTTPPVLDSD GSFFLYSKLTVDKSRW. . QQGNVFSC SVMHEA . LHNHYT QKSLSLSPGK
IGHV4-59*01 and IGKV1-33*01, respectively. IGHG1*01 ... .CGQPREPQVYTLPPSRDELT. . . KNQVSLTCLVK GFYP..SDIA VEWESNGQPEN...NYKTTPPVLDSD GSFFLYSKLTVDKSRW. . QQGNVFSC SVMHEA . LHNHYT QKSLSLSPGK

The constant domain of the light chain has 100% identity with Homo sapiens IGKC*01. The combined results of CH1 and CH3 of the (Homo sapiens)
heavy chain identifies the Homo sapiens IGHG1*01 (CH1: K120, CH3: D12, L14) (there is no amino acid difference with IGHG1*02). Gene and allele . T P R v
IGHG1*03 would have been characterized by CH1: R120, CH3: E12, M14. IGKC*01 Homo sapiens 1 659 100.0 102

IMGT nomenclature is based on the CLASSIFICATION axiom and concepts of IMGT-ONTOLOGY [1]. IMGT gene and allele names N AB 5 - . 5 . e o
were approved by the HUGO Nomenclature Committee (HGNC) and by the WHO-IUIS Nomenclature Committee [2]. They are used (1-15) (16-26) (27-38) (39-45) (77-84) (86-96) (105-118) (119-125)
by Entrez Gene (NCBI), GDB, GeneCards, Ensembl (EBI)...

bevacizumab [8.8.16] IGHV7-4-1*02

I

AL L - Aliphatic

F - Phe - Phenvlalanine

trastuzumab [8.8.13] IGHV3-66*01
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C, M- Sulfur

G- Gly - Glvcine

alemtuzumab |  [6.3.9] IGKV1-33*01 97.75%
(87/89)

92.13%
(82/89)

259
trastuzumab [6.3.9] IGKV1-39*01 ?§3 /859/;

G, S0 OUOOON

S, T - Hydrosyl

CCOCOGE
€0 060006
en

" POE@EA
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bevacizumab [6.3.9] IGKV1-33*01

D
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Y- Tyt - Tyrosine

F - Pro - Proline

D, E - Acidic
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87654321 ........ ... 123 ..o L | oo ... 1234567...|....12345677654321..... | 1200 oo it | oo L | ... _ _
[2] Lofranc, WHO-IUIS report. Daw Comp mmunol (in press) (6] Kass of a1, Nus Acids Res 32:D208-D210 (2004) alemtuzumab CL ... .RTVAAPSVFIFPPSDEQLK. . .SGTASVVCLLN NFYP..REAK VQWKVDNALQSG..NSQESVTEQDSKD STYSLSSTLTLSKADY . . EKHKVYAC EVTHQG..LSSPV TKSFNRGEC Note that the use of the IMGT unique numbering would enable to reach 100%
[3] Lefranc et al., Dev Comp Immunol 27:55-77 (2003) [7] Magdelaine-Neuzelin et al. Crit Rev Oncol Hematol 64:210-225 (2007) IGKC*01 ... .RTVAAPSVFIFPPSDEQLK. . .SGTASVVCLLN NFYP..REAK VQWKVDNALQSG. .NSQESVTEQDSKD STYSLSSTLTLSKADY . . EKHKVYAC EVTHQG..LSSPV TKSFNRGEC for the FR-IMGT identity. Positions to be checked for antibody humanization: 39

agdelal . _ : F B c ' " L ) L
[4] Lefranc et al., Dev Comp Immunol 29:185-203 (2005) {8} %ﬂi;lcm i; 2|é1\1:|c| éxig:gfosnfztizs.\;v;ggggg (é(())gj)) (Homo sapiens) T T l (FR2-IMGT) as it interacts with CDR3-IMGT and anchor positions 55 and 66.
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[1] Lefranc et al., In Silico Biology, 2005, 5, 45-60, Epub 2005, 5, 0006, 24 Dec 2004. [5] Pommié et al. J Mol Recognit 17:17-32 (2004)

Analysis of antibody nucleotide sequences: IMGT/V-QUEST IMGT/JunctionAnalysis

The nucleotide sequences are analysed with IMGT/V-QUEST and IMGT/JunctionAnalysis: . _ N 1 _ : : : :
® IMGT/V-QUEST identifies the sequences with the closest gene and allele in the IMGT reference directory, displays the nucleotide A. Detailed results for the IMG1/V-QUEST analysed sequences B. Synthesis for the IMGT/V-QUEST analysed sequences V-REGION alignment according to the IMGT unique numbering V-REGION most frequently occurring AA per position and per FR-IMGT and CDR-IMGT
and protein alignments according to the IMGT unique numbering and provides an extensive analysis of the mutations [8]. i i Shows the user nucleotide sequences with the IMGT unique numbering and with the FR-IMGT and CDR-IMGT delimitations.
® IMGT/JunctionAnalysis analyses accurately the junctions of antibody rearranged sequences (IGHD genes and alleles, N- and

P-REGION, “gc” content, amino acid physicochemical properties, pl) [9]. Number of analysed sequences: -4 Number of analysed sequences: FR1 - IMGT V-REGION protein display

Shows a set of tables, for each FR-IMGT and CDR-IMGT, indicating the most frequently occurring AA per position, its occurrence number and its
frequency.

15 FR1-TMGT

i iti i . I user seq B0 uUser seq 427 user seq 35 User seq 22 ] ] ] ] ] _ =

BENNNENEEEINED include: e analyis of sequences by batch of 50 The ~nalysed sequences are aligned with the closest allele (with number of aligned sequences in parentheses): M23805 IGHV1-58*01 oo aag cct ggg acc tca gtg acy Shows the user amino acid sequences aligned with the closest V-REGION allele. Position 1 3 s |5 § : 10|11 |12 14 |15 |1e |17 |1e |19 |z |z |2z |23 |24 |25 |28
® synthesis view user seq_ 80 L - -

A Q Q L | Q G y K G Y ko || Ko |a

() = Thi - i i i | 1GHY1-58+01 (4 user seq 42 -—- 1

IMGT/V QUEST QUERY advanced parameters This release of IMGTIV-QUEST uses IMG TiJunctionAnalysis for the analysis of the JUNCTION 2 e user_seq_33 _ FR1-IMGT CDR1-IMGT FR2-IMGT CDR2-IMGT FR3-IMGT Occurence nb | 34 | 34 | 474 a4 | 484 4| 414 414 414 C | 44 414 4| 414 414 414 414 414 414 414 414 414 414 414 414
- o _ Result summary: —Sed_ - (27-38) (39-55) (56-65) (66-104) Frequency 7% | 75% |100% [75% |100% |75% |100% |100% |100% 100% | 100% 7% |100% |100% [100% |100% |100% [100% |100% |100% |100% |100% |100% |100%
B~ Hyphens (-) show nucleotide identity, dots () represent gaps user seq 22 . -

; CDR1 - IMGT FR2 - IMGT
W-GENE and Functionality V Identity J-GENE and | D-GENE and Dreading | CORIMGT | 0 - TI0N JUNCTION DR 1-THGT
allele allele frame lengths frame

L. R . Sequence
|C“'"ﬂ IMGTV-QUEST: Giudicelll S election of parameters for the results allele

Fosition 27 28 24 a0 31 a2 33 a4 35 || 36 | 37 || 38

M29809 IGHV1-58*01 agc tect get ... oL LoL oL cag t t ct cgt a caa cgc
897 92% IGHIE*02 IGHD 21 07101 1 g g g t99 9tg g gt 99 J M29809 IGHV1-58*01 QOMQLVQSGP . EVKKPGTSVKVSCKAS GFTFTSSA.... VQWVRQARGQRLEWIGW IVVGSGNT.. NYAQKFQ ERVTITRDMSTSTAYMELSSLRSEDTAVYYC AA

, 1 . o Qe : *1: user se user_seq_80 | IGHY1-58*01 | Productive [12,10,22] CAADSGLLLWEFGESFY Y YGMENAN | in frame user seqg 80 e ——— s e e e e M e e e mm e oo ]
BLSou are in the new MG pisplaytype : [ HTML v Nb of nucleotides per line in alignment: ez b b sl (282/288 nt —Sed_ user_seq 80 EVQLVESGP . EVKKPGTSVKVSCKAS GFTFTSSA. ... VQWVRQARGORLEWIGR IVVGSGNT.. NYAQKFQ.ERVTITRDMSTSTAYMELSSLRSEDTAVYYC AADSGLLLW |44 G |F F A

| user_seq_ 42 . —Sed_
H 100,00% e user seq_ 42 OMQLVQSGP . EVKKPGTSVKVSCKAS GFTFTSSA. ... VOWVRQARGORLEWIGW IVVGSGNT.. NYAQKFQ.ERVTITRDMSTSTAYMELSSLRSEDTAVYYC ARPPLVGAT | oo er e | e o Lo | o 3 |

The IMGTAR-QUEST now works o

i i user_seq_42 | IGHW1-58%01 | Productive : IGHJ4*02 IGHD- 2601 12,1013 CAAPPLVGATTIGY W in frame user seq 33 e e e e e . - —=- ——-- --- -C- ] — — Frequency 100% | 100% | 100% | 100% | 75% | 75% | 100% | 100%
routherefore need to add =" fol 93,06% - o user_seq_22 QMQLVQSGP . EVKKPGTSVKVSCKAS GFTFTSSA. ... VOWVRQARGORLEWIGH IVVGSGNT.. NYAQKFQ. mmmacamama s car e cen s e
: . Fuser_seq_ 80 user_seq_33 | IGHY1-58"01 | Productive ! IGHJ5*02 | IGHDA-26*01 [12,10,14] | CARERYSGSCCWFDPW in frame 00 TEUUT _Cax
forrnat) Sc:lthe toolis able to sep . [¥] alignment for V- GENE [ sequence ofthe JURCTION (nt and A4 11. IMGT Caollier de Perles gadytIcagc tgtyTagte tydgcctyangtyaagaarco tyqgacc toagtqaayte (2687288 nt) M29809 IGHV1-58*01 ReSU |tS of IMGT/J u I‘lCtIOnAna|ySIS
rectangle "Selection of paramete . ] ] . . : (%) links to IMGT Collier de Perles LoChCAAndc LhC LAt teace b Etan Ao e boc Lo A EHdo by CHAC Ao CL user seqg 80 ESPYYYYGMDVWGQGTTVTVSS
vou can also chose to see the rd | 2+ 2 Alignment for D-GEME . I¥| %-REGION alignment according to the IMGT numbering graagy g gCLotge tatgcagtggytycgacagy . . 100,00% . . - V REG'ON t | t
patch of sequences expressing 4| 3. [2) Alignment for J-GENE - ¥ V-REGION translation © MGT Collier de Perles (PNG format, siow) cytgyacaacycCttyagtyyatagyacyyateytegttygCagtyytaacacasactac user_seq_22 | [GHVI-98701 | Froductive (aggzag nt | 104 NE | IGHRETET 121013 | CAAEGECWLANFDYW nirame = ransiation user_seq_42 GYWGQGTLVTVSS Shows the results of IMGT/JunctionAnalysis for the user sequences, per chain type. Amino acids of the JUNCTIONs are colored according to the IMGT AA physicochemical classes [5].
Results of IMGTiJunctionAnalysis [ w-REGION mutation tahle © no IMGT Caollier de Perles B A R A A A A A e pa A raran A user_seq_33 FDPWGQGTLVTVSS
' © with full ist of sligibla D GEHES 6. [ V-REGION rutation statistics atggagctgageagoctgagatccgaggacacggeogtytattactytyeygcagattot Shows the user nucleotide sequence and deduced amino acid translation, with the IMGT unique numbering and user seq 22 DYWGOGTLVTVSS ]
j . . . = : = goattattactatggbitocgyyyagagcccitactactactacgytatyyacyotygogc . .. ) — —
Analyse your Immunogl R L _ guattattactatyyieauyyagas with the FR-IMGT and CDR-IMGT delimitations. Analysis of the JUNCTIONSs
@) without list of eligible D-GEMESs 10. L v-REGION mutation hot spots g ad q gag

B} . Input V name 3'V-REGION N1 P D-REGION N2 5'J-REGION J name D name Vmut Dmut Jmut Ngc
12. [ gequences of v- v-J- or V-D-J- REGION (nt' and 'AA% with gaps in FASTA 13. [ Annotations by IMGT/Automat Result summary: Productive IGH rearranged sequence (no stop codon and in frame junction; SyntheS|s view reSUItS FR1 - IMGT user seq 80 IGHV1-58*01 tgtgcggcaga ttctggat .tattactatggttcggggag tactactactacggtatggacgtctgg IGHJ6*02 IGHD3-10*01 0 0 7/14

0
Access to IMGT/IPhylaGene for V-REGION (nt) danti 15 - - - - user seq 42 IGHV1-58*01 tgtgcggc ggg ggaatatcaagaact gtatggccactatac tatggacgtctgg IGHJ6*02 IGHD1-7*01 O 4 0 10/18
Y-GEME and allele IGHY1-55701 score = 1381 identity = 97,027 (2621288 nf) - _seq_ fe =
Your SeqUences are cormpared to . 1. Result summary L S G E v K K P G T S v V REGION prOteln dlsplay Wlth COIored AA accordlng to the user seq 33 IGHV1-58*01 tgtgcggca.. cccccat . ...tagtgggagctactac gatcgg ctactgg IGHJ4*02 IGHD1-26*01 O 0 0 9/13
0 2

(*B. Synthesis view J-GEME and allele Lol bl STHS &2 JUEMILg= Eaeddho (HER 1Y M25805 IGHV1-58*01 atg cag ctg cag tct ggg cct ... gag gtg aag aag cct ggg acc tca gtg S |MGT AA classes user seq 22 IGHV1-58*%*01 tgtgcggc... gg ggtacgattggaa. . .. ggtgt attactactactactactacatggacgtctgg ICGHJ6*03 ICGHD1-1*01 0 5/7
\Y4 E

user_seq_80 g-- - --- e Shows the user amino acid sequences aligned with the closest V-REGION allele, and with colored AA -
according to the IMGT AA physicochemical classes [5]. Translation of the JUNCTIONs

Yowr selection: Human

D-GENE and allele by IMGT/JunctionAnalysis IGHDS-10701 D-REGIOM is in reading frame 1 The Synthesis view allows to have an overview of the V genes and alleles identified in a query, with the number of sequences

. [¥] slignment far - GENES 5. [¥] W-REGION protein display fwith color [COR1-IMGT.COR2-IMGT COR3-IMGT] lengths and Ad JUNCTION | [8.8.22] CAADSGLLLWF GESPYYY Y MDWA (between parentheses) for each V gene and allele. For example, 4 user sequences express IGHV1-58*01. Clicking on the
Enter your sequence(s) in FASTA| | 3 [] w-REGION alignment accarding to the IMGT numbering 6. [¥] W-REGION protein display (mutations diplayed) gene and allele name provides the alignment of user sequences derived from that gene and allele. user seq 42
; W-REGION translation 7. V-REGION most frequently occurring AA o o
- [¥] w-REGION protein display 5. [¥] Results of IMGTiJunctionAnalysis 1. Alignment for V-GENE and allele identification Several displays are available:

Nucleotide sequences

® Type {or copy/paste) your sed
Fuser sedq S0

a tqcagct T aqtct cc .
E gotacad 43'3 goagtotagy Closest V-REGIONS revaluated from the W-REGION first nucleotide to the 2nd-C¥S codan) e Alignment for V-GENE
user_sedq Advanced parameters user seq 22 . 1 30

caaatgoagotgytycagtotgggos g Identit _ . . . )
Fuser_sedq 33 M29809 IGHV1-5&8+01 l;;fe E'?EEE:-S TEEEIEBE nt) * V-REGION a“gnment accordlng to the IMGT unique numbermg ﬂ CDR1 - IMGT FR2 - IMGT . i04 103 106 107 108 109 110 111 41114 1112 111, F 111.4 1125 112.4 1123 1122 112.1 112 113 114 115 116 117 11§ Frame CDR3-IMGT Molecular pI

atgyactggatttggagyatcotott] | Selection of IMGT reference : . length mass
suser seq 22 directory set F+ORF+ ir frame P @ wyith all alleles O With allele *01 anly AB0154538 IGHV1-38*02 137z 97,57% (2817288 nt) e V-REGION translation Q M29809 IGHV1-58*01 Q QLVQ VRQARGQRL
_Fed v ¥62109 IGHV1-3%01 1102 57,15% {251/288 nt) S S A R G O R C 3 P T ¥ Y ¥ M D W
atggactggatttggagyatcotott user seq 80 VQLV VROARGQRL
GoRERaRR R AB2l07 IGHV1-3702 1033 f6,81% (2307288 nt) A M29809 IGHV1-58*01 agc tct get ... ... ... ... cag tgg gtg cag gct cgt gga caa cgc e
default % |in 3-REGION M99637 IGHV1-8701 1075 86,11% (248,288 e V-REGION protein display @ user_seq_42 Q QLVQ VRQARGQRL user_seq_S0 tgt gog goa gat tot gga tta thta  cta tac tac tac tac got atg gac gtoc  tog z,807.16 13.0

Selection of parameters for Mb of D-GEMES in IGH JUNCTIONS (defaultis 1) Nurber of accented mutations: | derodt BR|in D-REGION . . _ user seq 33 Q QVVQ VRQARGQ L IVVGRGN
a | ] i B ; - [detan D « V-REGION protein display (with color) @ user_seq 80 el |veersed 2 o OO TRy - HH - - BEE TR | R
default v | in 3U-REGICN Alignment with FR-IMGT and CDR-IMGT delimitations — —

© or give the path accessto a ¢ VV-REGION protein display (mutations displayed)

user seq 42 1
Mb of nucleotides to exclude in 5' ofthe FRL-IHGT ) —=ed M25809 IGHV1-58*01 r -- E - 7 o - o r r i - o P i
WV.REGION far the _ e user seq 80 gagytgocagotyytyagtotyygoct. o Jaggtaaqaagootyygacctoagtgaad Other results include: user seq 80 ESPYYYYGMDVWGQGTTVTVSS
: : : Mhb of nucleotides to add {or exclude) in 3' of the W-REGION for the Mz9509 IGHV1-58%01 . r 33 ]
[Start | [ Clear the form | evaluation of the nh of mutations {in results 8 : : - _ user seq A user seq 42 GYWGQGTLVTVSS user_seg_33 tygt gog gog gaa cga tat agt ggc ... ... agc tgt tgt tgy ttoc gac cCoc tgg
) ) ) evaluation of the alignment score (in result 13 AEN19428 IGHV1-58%02 - L. _ _
M tions for Detailed and 9) ¢ V-REGION most frequently occurring AA &
ore options for Detailed view wE2109 TGHVL-3701 g y g user seq 33 FDPWGQGTLVTVSS - -- . - e -- . - Pl
user seq 22 user seq 22 =

X62107 IGHV1-3%02 . : : — — Tttt s e ] DYWGQGTLVTVSS
Ma9637 IGHV1-G*01 . ° RGSU'tS Of IMGT/JunctlonAnaIyS|s G o o User_seq_ 22 tgt gog goa  gadg gya gag cay tgy o ... - - - - - . . . cty goc aat LLt gac tac togg 1,802.94 13.0

FR1-IMGT CDR1-IMGT FR2-IMGT CDR2-IMGT Click on mutated (underlined) aming acid to see the ariginal one:
user_seq_33 ' - (27-38) (39-55) (56-65)

User_seg_ 42 tgt gog goa cCoc cca tta ogbtd o goga ... - - - - - - - - goct act acg atc ggc tac Loy 1,519.78 13.0




