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EuroClonality Standard Operating Procedure (SOP) for

One-step IG/TR NGS-based MRD detection

Version 1.0 (July 2024)

This SOP is based on the following publication of the EuroClonality-NGS Working Group, with
some modifications to optimize the library preparation for MRD quantitation.

Brdggemann et al., Standardized next-generation sequencing of immunoglobulin and T-cell
receptor gene recombinations for MRD marker identification in acute lymphoblastic leukaemia,

a EuroClonality-NGS validation study. Leukemia 2019;33:2241-2253. doi: 10.1038/s41375-019-
0496-7.

For complementary information or questions, please go to www.EuroClonality.org
or contact Eva Fronkova (eva.fronkova@I|fmotol.cuni.cz)
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1. Introduction

This SOP provides detailed instructions how to prepare amplicon sequencing libraries for MRD
detection using EuroClonality-NGS IGH-VJ-FR1, IGH-DJ, IGK-VJ, intron-Kde, TRB-VJ, TRB-DJ, TRG
and TRD primer sets, on the lllumina MiSeq platform. This SOP is also suitable for marker
screening with only 100 ng of DNA input used.

2.Equipment and reagents

2.1 Equipment required:
e Thermocycler
e 1 full set of pipettes comprising: P10ul, P20pul, P100ul, P200ul and P1000pul
e HeatBlock
e Gel electrophoresis chamber
e UVlamp
e \Vortex
e Microfuge
e Light Cycler LC480/Qubit Fluorometer
e Laminar flow hood

e |llumina MiSeq sequencer

2.2 Reagents & Consumables:

e Product purification kit (Agencourt SPRISelect, Agencourt AMPure XP, MinElute Gel)

e Fast Start HiFi Polymerase/EagleTag DNA Polymerase/AmpliTag Gold DNA Polymerase
e 10x PCR buffer I, dNTPs (10mM), MgCI2 (25mM)

e ddH20

e EuroClonality-NGS Primers (Briiggemann et al., 2019)

e PCRtubes

e Pipette tips

e Gel Red

e Gelloading dye
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e Scalpel, Agarose, TBE (or TAE) Buffer (for Gel Purification)

e 10M NaOH

e 1,5 ml Low Binding Tubes

e |Ice block

e Qubit® dsDNA HS Assay Kit/QuantiT PicoGreen dsDNA Assay Kit
e [llumina PhiX spike in control v3 (lllumina: FC1103001)

e MiSeq Reagent Kit v2, 2x250bp (lllumina, order no. MS1022003)
e Tween 20 (SigmaAldrich: P13791L)
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3. Primer mix preparation

Suggested primer design follows this scheme, so that each system shares a unique barcode in the
Forward primer and the Reverse primers can be used to barcode individual samples. This can be

used for Marker screening using all 8 primer sets per patient or with selected systems for NGS
MRD quantitation in follow-up samples.

Reverse primers

D701 D702 D703 D704 D705 D706 D707 D708 D709 D710 D711 D712

Forward primers

Patient 1
Patient 2
Patient 3
Patient 4
Patient 5
Patient 6
Patient 7
Patient 8
Patient 9
Patient 10
Patient 11
Patient 12

The concentration of individual primers in the final PCR reaction mix is specified in the Primer

e c ed sS ndc cu ed s ec ese es ecn e
added to the final reaction mix.
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4.PCR Library preparation

4.1 Prepare your samples: DNA samples should have a concentration of at least 100 ng/ul.
(Adjust the final volume of H20 and DNA, so that 2 pg of DNA is used in each PCR; this
protocol was tested with DNA volume of up to 20 pl, please be aware that increasing the
amount of DNA can inhibit PCR).

4.2 Prepare the master mixes: Prepare the individual master mix for each target-specific PCR
(see table below).
Primer mixes should be prepared with respective concentrations from the Primer Table.

IGH-VJ-FR1 IGH-DJ IGK-VJ-Kde Intron-Kde
c c c c c
.0 .2 .2 ] .2
s s 2 s 2 s 2 g 2
€ € g‘ € g‘ € g‘ € g‘
g8 5 2 g 5 2 5 5 g g 5 2 g
~ ~ ~ ~
& 8 = 3 = 3 = 3 = 3
PCR Buffer Il 10x 1x 10 pl 1x 10 ul 1x 10 ul 1x 10 ul
MgCl, 25 mM 1.5mM 6 pl 3mM 12 pl 1.5mM 6 ul 15mM |6ul
dNTP-MIX 10mM 0.2 mM 2ul 0.2 mM 2l 02mM |2l 02mM |2l
Forward Primer
4 pl 4 pl 4 pl 4l
MIX K % % %
H,0 51.5 pl 45.5 pl 51.5 pl 51.5 pl
Roche HF/
AmpliTaq Gold 5U/ul 2.5U/rxn 0.5 pl 2.5U/rxn 0.5 pl 2.5U/rxn | 0.5 pl 2.5/rxn 0.5 pl
Total 74.0 pl 74.0 pl 74.0 pl 74.0 pl
c [= [= [ = [ =
.0 .0 .0 2 2
® ® o ® o © o © o
g - - £l 2 £ e
8 5 8 g 5 8 g 5 8 g 5 8 g
% 8 £8 | I £ 8 El £8 | I £8 | I
PCR Buffer Il 10x 1x 10 pl 1x 10 ul 1x 10 ul 1x 10 pl
MgCl, 25 mM 4mM 16 pl 4 mM 16 pl 2mM sul 4 mM 16 pl
dNTP-MIX 10mM 02mM | 2ul 02mM | 2ul 02mM |2u 02mM |2l
Forward Primer
MIX 4u 4pl 4pl aul
H,0 41.5 pl 41.5 pl 49.5 pl 41.5 pl
Roche HF/
AmpliTag Gold 5U/ul 2.5U/rxn | 0.5 pl 2.5U/rxn | 0.5 pl 2.5U/rxn | 0.5 pl 2.5U/rxn | 0.5 ul
Total 74.0 pl 74.0 pl 74.0 pl 74.0 pl
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4.3 Pipette the master mix into PCR tubes.
4.4 Into all tubes add:
4 ul of reverse primer mix.
2 pl of cIT-QC (spike-ins)
up to 20 pl of DNA sample (2 pg).
4.5 Final volume of each PCR reaction is 100 pl.
4.6. Place the strips into a thermocycler and select the correct program to run.

PCR conditions are NOT the same for all systems (see below).

1 cycle Initial denaturation 94°C 10 min
35 cycles Denaturation 94°C 1 min
Annealing 63°C* 1 min
Extension 72°C 30 sec
1 cycle Final extension 72°C 10 min
12°C

* For the TRB-VIJ system, an annealing temperature of 65°C should be used.

Once the run has finished, either store the products at 4°C, or continue with gel electrophoresis
to check the successful PCR amplification of all tubes. If you identify positive bands, move
forward to the next steps, otherwise repeat.

Expected size range of the specific library for each system:

System Size (bp)
IGH-VJ-FR1 440 - 640
IGH-DJ 220- 320
IGK-VJ-Kde 250- 350
intron-Kde 270- 340
TRB-VI 270- 370
TRB-DJ 260 - 370
TRG 210-320
TRD 270-410

4.7 Perform the purification of the libraries:

You can use a commercial kit of your preference (Agencourt SPRISelect, Agencourt
AMPure XP beads, MinElute Gel extraction kit). We recommend the Agencourt
SPRISelect, because it allows precise selection of fragment lengths validated for each lot.
Recommended ratios of PCR product and SPRISelect beads are:

e 1:1for IGK-VJ-Kde, intron-Kde, TRG and TRD systems (30 pl PCR sample + 30 pl
beads);
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e 1:0.9 for IGH-DJ and TRB-DJ (30 pl PCR sample + 27 ul beads);
e 1:0.7 for IGH-VJ-FR1 and TRB-VJ (30 ul PCR sample + 21 ul beads).

4.8 Quantify all purified products using either Qubit® dsDNA HS Assay Kit, or QuantiT
PicoGreen dsDNA Assay Kit, according to the manufacturer’s instructions.

49 Pool the products in equimolar ratios into 1 final pool with the concentration of 4 nM
based on the median size of the libraries and concentrations.

5.Sequencing on MiSeq

5.1 Perform the sequencing run according to the MiSeq System Guide and Library
preparation instructions. Use 2 x 250 bp v2 chemistry and add 10-15 % PhiX control
library to avoid low-complexity library issues. We recommend a final concentration of 7
pM for the amplicon library (this can be adjusted if you get optimal results with a
different concentration on your MiSeq instrument, but please be cautious to avoid
overclustering).

5.2 For clarity, consistency, and simplified analysis:

a. Use Sample name (CODE), and the relevant EuroClonality-NGS primer set names
(IGH-VJ-FR1, IGH-DJ, IGK-VI-Kde, intron-Kde, TRB-VJ, TRB-DJ, TRD, TRG) for sample
names of the respective tubes, bookended by underscores:

e.g. 1234-FU1_IGH-DJ or 3456-FU2_TRD

b. If using a polyclonal run control, add “runQC” to the polyclonal sample name,
since these will serve as run quality controls and will not be analysed for spike-ins:
e.g. 220130_runQC_IGH-VIJ-FR1

6. Data analysis

We recommend to use ARResT/Interrogate (http://arrest.tools/interrogate-latest) to analyze
your NGS data. Please follow the instructions on the website.
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Primers for one-step IG/TR NGS-based MRD detection

5 5§ 8 & 2
Io_ i £ N
2 3,8 8 < s < £ g 3
|Tube  clature r-specific par $8 2Eg sx 2 g5t & = =2 q
Primer nomen Difec fex g2 zE%8 SE 3 3355 s 5 3 3
Tube _clature Primer-specific part Adaptert Index_sequence __Adapter2 merged name merged sequence 23 958 S 3 558 3 3 & £
IGH-Y FRIB 5 |GCAOICIGGAGCAGAGGTGAMA AATGATACGGCGACCACCGAGATCTACAG D501 | TATAGCOT | ACACTCTTTCCOTACACGACGCTCTICOGATCT IGH-V-FR1-8_D501 e 50 25 010 15 133 0075 40 300 3700 600 537.00
(GH-v fFRIE |5 D501 |TATAGCCT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT IGHAV-FR1-E_DS01 T TGGAGTC s0 25 010 15 133 0075 40 300 3700
iGH-v SFRIG5 D501 |TATAGCCT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT IGH-V-FR1-G_D501 e T S0 25 010 15 133 0075 40 300 3700
(GH-v FRIH (5 CoGACTGGTGMGECTE AATGATACGGCGACCACCGAGATCTACAC D501 | TATAGCCT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT IGHA-FR1-H D501 T s0 25 010 15 133 0075 40 300 3700
(G- SFRIK 5 D501 |TATAGCCT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT IGH-V-FR1K D501 e T S0 25 010 15 133 0075 40 300 3700
(GH-v fRIL S 0501 |TATAGCCT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT IGH-FR1-L_DS01 T s0 25 010 15 1333 0075 40 300 3700
IGH-v PRI D501 |TATAGCCT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT IGH-V-FR1-M_D501 e S0 25 010 15 133 0075 40 300 3700
(GH-v FFRIN 5 D501 |TATAGCCT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT IGHAV-FR1N_DS01 T TCCGATCTCT s0 25 010 15 133 0075 40 300 3700
(GH-v (FRIO 5 D501 |TATAGCCT | ACACTCTTTCCCTAGACGACGCTCTTCCGATCT IGH-V-FR1-0_D501 e TTCCGATCTT S0 25 010 15 133 0075 40 300 3700
(GH-v 5 D501 |TATAGCCT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT IGH-FR1-A_DS01 T s0 25 020 15 667 015 40 600 3400
iGH-v 5 D501 |TATAGCCT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT IGH-V-FR1-C_D501 e TTGCGATCTTCACCTTGAAGGAGTCTGGTCE S0 25 020 15 67 015 40 600 3400
(GH-v 5 |AcsreciacaaTanaTe AATGATACGGCGACCACCGAGATCTACAC D501 | TATAGCCT | ACACTCTTTCCCTACACGACGCTCTICCGATCT IGHA-FR1-D_DS01 T s0 25 020 15 eesr 015 40 600 3400
(GH-v 5 oo AATGATACGGCGACCACCGAGATCTACAC D501 | TATAGCGT | ACACTCTTTCCCTACACGACGCTCTICCGATCT IGH-V-FR1-F_D501 e e S0 25 020 15 667 015 40 600 3400
(GH-v 5 |enciacracic FATONTACGGGOACOACIGAGKTCTACKS 0301 TATAGCCT | AGKCTOTTTCOCTAGACOACGCTOTICOGATOT (GHAV-FR1-L D01 T s0 25 020 15 eesr 015 40 600 3400
Gy 5 coscrscacrsacrcrs TCTACAC D501 |TATAGCCT __ ACACTCTTT TTCCGATET IGHAV-FR1-J D501 TeTTT TTCCGATCTY S0 25 020 15 67 015 0 600 3400
IGHD 5| GTOGROGEIGRTOr o TACearece et aae—Toar Trataoet Taanetormn TCCGATCT \GHD-A_D502 TeTTT TCCGATCTGATT! 50 25 020 8 12500 008 75 600 6900 600 552
IGHD 5 D502 |ATAGAGGC  ACACTCTTTCCCTACACGACGCTCTTCCGATCT IGH-D-B_D502 e T S0 25 020 & 12500 008 75 600 6900
5 0502 |ATAGAGGC | ACACTCTTTCCCTACACGACGCTCTTCCGATCT (GHD-C_Ds02 T TCCGATCTGTT s0 25 020 & 12500 008 75 600 6900
5 D502 |ATAGAGGC | ACACTCTTTCCCTACACGACGCTCTTCCGATCT 1GH-D-D_D502 e TTCCGATCTGTT S0 25 020 & 12500 008 75 600 6900
5 Tectn 0502 |ATAGAGGC | ACACTCTTTCCCTACACGACGCTCTTCCGATCT (GHD-E D502 T TCCGATCTCTTTT s0 25 020 & 12500 008 75 600 6900
5 D502 |ATAGAGGC | ACACTCTTTCCCTACACGACGCTCTTCCGATCT IGH-D-F D502 e TTCCGATCTGTTAT S0 25 020 & 12500 008 75 600 6900
5 0502 |ATAGAGGC | ACACTCTTTCCCTACACGACGCTCTTCCGATCT (GH0-G_D502 T TCCGATCTGTTAT s0 25 020 & 12500 008 75 600 6900
5 |omamesiorcremcsc TCTACAC D502 |ATAGAGGC | ACACTCTTT TTCCGATCT IGHD-H D502 CACACTCTTTCOCTACACGACGCTCTTCOGATCTGTTTCTGAAGS TGTCTGTRTCAC S0 25 020 & 12500 008 75 600 6900
5 MGG COGaTOE AATGATACGGCGACCACCGAGATCTACAC D503 | CCTATCCT | ACACTCTTT! TCCGATCT (GKV-A_D503 AATGATACGGCGACCACCGAGATCTACACCCTATCCTACACTCTTTCCCTACACGACGCTCTTCCGATCTAAGTGGGGTCCCATCAAGGTTCAG 500 25 00 11 fads2| 0055 0 275 4725 50 51075
5 D503 |CCTATCOT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT ! S0 25 010 11 At 0055 50 275 4725
5 0503 |CCTATCCT | ACACTCTTTCCCTAGACGACGCTCTTCCGATCT T e s0 25 010 11 a2 0055 50 275 4725
5 D503 |CCTATCOT | ACACTCTTTCCCTAGACGACGCTCTTCCGATCT T TICCGATCTTY S0 25 010 11 et 0055 50 275 4725
5 0503 |CCTATCCT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT T Torcre s0 25 010 11 tas2| 0055 50 275 4725
5 D503 |CCTATCCT | ACACTCTTTCCCTAGACGACGCTCTTCCGATCT Sl S0 25 010 11 At 0055 50 275 4725
5 0503 |CCTATCCT | ACACTCTTTCCCTAGACGACGCTCTTCCGATCT T ToABTe. s0 25 010 11 a2 0055 50 275 4725
5 D503 |CCTATCOT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT ! TTCAGTGGCA S0 25 010 11 At 0055 50 275 4725
5 0503 |CCTATCCT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT T TrcAsTono s0 25 010 11 tais2| 0055 50 275 4725
5 D503 |CCTATCOT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT ey W o | e o w0 ams 41z
5 |ssxocseserccosce ANTGATACGGCGACCACCGAGATCTACAC D303 CCTATCCT | ACACTCTTTCCCTACACGACGCTCTICCGATCT (GK VA D503 AATGAYACGGcGACCACcGAGATCYACACccYATCcTACAcTcYYYcccTAcACGAcGcYcTTCcGAYCTAGACACYGGGGYCCCAGCCA S0 25 010 11 s 0055 s0 275 ara
5 GonecooTeReneE AATGATACGGCGACCACCGAGATCTAGAG D504 | GGCTGTGA | ACACTCTITCCCTACACGACGCTCTICCGATCT IGK-INTRA D50 TACACGGCTCTGAACACTCTTTCOCTACACGACGCTCTTCOGATCTGAGTGGCTTTGGTGGOCATGE o0 o0, 1T dotoo] 0ipe b Tars o] 5500 BT
5 ecnaoceaiee AATGATACGGCGACCACCGAGATCTACAC D505 | AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTICCGATCT | TRBV-C_DS05 e TCCGATCTTCGCTTCT! 100 25| 001 38 1684z 0050375 16| 0950 1505 608 4999
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT  TRE--A DSOS e w00 25 001 3 a2 011675 6 1900 1440
5 0505 |AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRB-X DSOS T et 100 25 001 38 a2 otiers s 400 1440
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRE-V-AA_DS05 e TTCCGATCTT T 100 25 001 3 a2 0fiErs 6 1900 1440
5 TICCAMTCGETICTCACET 0505 |AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRB-8 DSOS T TeTCACCT 100 25| 001 38 a2 otiers 6 4900 1440
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRBA-F D505 e TTCOGATCTTTY TTCTCAGEGC 00 25 003 3 4201 0275 6 3800 1220
s 0505 |AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRBA_DS0S T TCCGATCT 100 25| 003 38 42| oz2rs s 3sw0 1220
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRE--L_DSDS e TTCCGATCTT w00 25 003 3 4211 0275 6 3800 1220
5 7 0505 |AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRE-V-ALDS0S T 100 25| 003 38 42| oz2rs s 3sw0 1220
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT  TREA-S DSOS e 100 25 003 3 4211 0275 6 3800 1220
5 0505 |AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRBAAW_DS0S T 100 25| 003 38 42| oz2rs s 3sw0 1220
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRBA-Z_D305 e TTCCGATCTT 00 25 003 3 4211 0275 6 3800 1220
5 D505 |AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRE-V-AE_DSOS T TCTTGAGCGATTTT 100 25| 003 38 42| oz2rs s 3sw0 1220
5 D305 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRE--AG_DSOS e w00 25 003 3 421 o025 6 3800 1220
5 0505 |AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRB-D_DS05 T s0 25 005 3 10526 0095 16 1520 1448
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRE--N_DS05 T TTCTITGCAGTC S0 25 005 3% 10526 0095 16 1520 1448
5 0505 |AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRB-0_DS05 T TCCGATCT s0 25 005 3 10525 0095 16 1520 1448
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT  TRB-P_DS05 T S0 25 005 % 10526 0095 16 1520 1448
5 0505 |AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRB--R_DS0S T TCCGATCTCTTGAACGAT s0 25 005 3 10525 0005 16 1520 1448
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT  TRBA-V_DS05 e S0 25 005 3% 10526 0095 16 1520 1448
5 Tacr 0505 |AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRB-AB_DSOS T TTTCTGCT s0 25 005 3 10525 0095 16 1520 1448
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT  TRE-ALDS0S e S0 25 005 3% 10526 0095 16 1520 1448
5 0505 |AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRBA-AL DSOS T S0 25 005 3 10525 0095 16 1520 1448
5 D505 |AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT  TRBA-AL_DS05 e S0 25 005 3% 10526 0095 16 1520 1448
5 0505 |AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRB-E DSOS T TCTCAGE s0 25 010 3% 5263 019 16 3040 1296
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRE--H D505 e TTCCCTARG S0 25 010 % 5263 019 16 3040 1296
5 0505 |AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRB-L DSOS T i s0 25 010 3% s 019 16 3040 1296
5 D505 |AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTTCCGATCT  TRE-Q_DS05 e S0 25 010 % 5263 019 16 3040 1296
5 0505 |AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRE--U_DSOS T T s0 25 010 3% s 019 16 3040 1296
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRBALY_D305 e Te S0 25 010 % 5263 019 16 3040 1296
5 0505 |AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRB-V-AC_DS0S T s0 25 010 3% s 019 15 3040 1296
5 D305 |AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRE--AH D505 e TTCOGATCT S0 25 010 % 5263 019 16 3040 1296
5 0505 |AGGCGAAG | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRE--AK DSOS T s0 25 010 3% s 019 16 3040 1296
5 D505 |AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRE-G_DS05 e TTocC S0 25 015 3 3509 0285 16 450 1144
5 0505 |AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRB-K DSOS T TCCGATCT S0 25 015 3 aste| 0285 16 4560 1144
5 D505 | AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRBA-T D505 e S0 25 015 3 3509 0285 16 4560 1144
s 0505 |AGGCGAAG  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRB--AD_DS0S T TCCGATC! s0 25 015 3 aste| 0285 16 4560 1144
5 commccacasascoanc TCTACAC D505 | AGGCGAAG  ACACTCTTT TICCGATCT ___ TRB-VAAF_DS05 GCGAGACACTCTTT TCTTCCGATCTGGAGATGCACAAGAAGCGATTC S0 25 015 3 3509 0265 i 4se0 114
5 oo AATGATACGGCGACCACCGAGATCTACAC D506 | TAATCTTA | ACACTCTTTCCCTACACGACGCTCTICCGATCT | TRB-D-A D506 TCTTAACACTCTTT TCCGATCTCCTCCACTCCCCTCAMGGA 500 25 00 2 100000 001 275 275 27225 550 54450
5 |cscmcerenscoacer AT TCTACAC D506 | TAATCTT ACACTCTTT TICCGATCT ___ TRED-8 D506 TTAACACTCTIT TTCCGATCTC) 50 25 010 2 too0 o0t 275 275 araz:
5| OGN GHGGAGGAGETGGRAATG AATGATACGGCGACCACCGAGATCTACAC D507 | CAGGACGT | ACACTCTTT! TCCGATCT TRGV-E_DS07 TeTTT TCCGATCT TG 00 25| 005 8 10000 01 75 750 6750 600 56400
5 e AATGATACGGCGACCACCGAGATCTACAC  DS07  CAGGACGT | ACACTCTTTCCGTACACGACGCTCTICOGATCT | TRG-F_DS07 e w00 25 005 8 t000 o1 75 750 6750
5 D507 |CAGGACGT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRGA-A_DSO T TIGAGATTG s0 25 010 & 25000 004 75 300 7200
5 D507 |CAGGACGT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRG-V-B_DSO7 e TTCCGATCTT TIGAGAA S0 25 010 & 25000 004 75 300 7200
5 D507 |CAGGACGT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRGV-C_DSO7 T AMATT s0 25 010 & 25000 004 75 300 7200
5 D507 |CAGGACGT  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRGV-D_DSO7 e T S0 25 010 & 25000 004 75 300 7200
5 0507 |CAGGACGT | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRG-G_DSO7 T TTCAATCCTTACCATCAA s0 25 010 & 25000 004 75 300 7200
5 coocncoacocommiaser A TCTACAC D507 |CAGGACGT __ ACACTCTTT TICCGATCT __ TRG:H D507 ACGTACACTCTT TTCCGATCTGCTCACACTICCACTTCCACTTTG S0 25 020 & 12500 008 75 600 6900
5| GAIGCAMMGTGGICRTIATIC AATGATACGGCGACCACCGAGATCTACAC D508 | GTACTGAC | ACACTCTTT! TCCGATCT TRO-V-A D508 TGACACACTCTTT TCCGATCTGAATGCAAAAAGTGGTCGCTATIC 500 25 020 8 11411 009 50 450 4550 450 40050
5 D508 |GTACTGAC | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRD-VAB_DS0B e TTCCGATCTT S0 25 020 9 11411 009 50 450 4550
5 0508 |GTACTGAC | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRD-VAC_DS08 T TCCGATCTTGCAGATTT S0 25 020 9 1111 009 50 450 4550
5 D308 |GTACTGAC  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRD-VAD_DS0B e S0 25 020 9 11411 009 50 450 4550
5 et 0508 |GTACTGAC | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRD-VAE_DS08 T TeACTGT s0 25 020 9 1111 009 50 450 4550
5 D308 |GTACTGAC  ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRD-VAF_DS0B QAL S0 25 020 9 11411 009 50 450 4550
5 0508 |GTACTGAC | ACACTCTTTCCCTACACGACGCTCTTCCGATCT | TRD-VAG_DS08 T TCCGATCTAT s0 25 020 9 1111 009 50 450 4550
5| rcocwsscomc AATGATACGGCGACCACCGAGATCTACAC  DS0B  GTACTGAC | ACACTCTTTCCGTACACGACGCTCTICOGATCT  TRDAV-H DS0B e TTCCGATCTT S0 25 020 9 11411 009 50 450 4550
5 D50 | GTACTGAC | ACACTCTT TCCGATCT ___ TRDD-A DS0B T S0 25 020 o 11411 o000 50 450 4550
3 caccosssiacasronce D701 ceAGTAAT TCCGATCT __IGH-LFR1-A D701 TCCeATCTCT! 20 25 040 1 0000 005 150 750 14250 150 14250
3| CTACIoGGAGOTGA CAAGOASAAGACGOATACGAGAT D701 | CGAGTAAT | GTGAGTGGAGTTCAGAGGTGTGCTCTTCOGATCT | IGH--FR1-A_D701 T 200 25 040 2 40000 0025 75 188 7313 150 14625
3 cocasssiscssic ATACG orot T AGACGTGTGCTCTICCGATCT __ IGH--FR1B D01 __ CAAGCAGAAGACGGCATACGAGATCGAG TATETCACTGGAGTTCAGACGTGTGCTCTTCCGATCTCTCACCTGACGAGACGGTGACE 20 25 010 2 40000 o025 75 tss 731
> CoooAcTcaToAGo eCAcorT D701 | CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICOGATCT __IGK-DE-A D701 CAAGCAGAAGACGGCATACGAGATCGAGTAA TG TGACTGGAGTTCAGACGTGTGCTCTTCOGATCTGCAGCTGCAGACTCATGAGGAG 200250 010 1 60000 00125 150 488 4813 150 tanis
ERNCEE e CAAGCAGAAGACGGCATACGAGAT D701 | CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT | IGK-DEA D701 CAAGCAGAAGACGGCATACGAGATCGAGTAATGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGCAGCTGCAGACTCATGAGGAG 200 25 00 4 20000 005 40 200 3800 160 15200
¥ D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICOGATCT | IGK-J-A D701 T TTGeTCCC 20 25 010 4 20000 005 40 200 3800
3 D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT | IGK-J-8_D701 T rTGeT 20 25 010 4 20000 005 40 200 3800
3 commscrccascorereee D701 |CGAGTAAT | GTGACTGGAGTTC CTTCCGATCT __IGK-4C 0701 TCTGACTGGAGTT TCTTCOGATCTACGTTTAATCTCCAGTCGTGTCCE 20 25 ot 4 20000 005 40 200 3800
3 CAomeeAsTRaTa CAAGCAGAAGACGGCATACGAGAT D701 | CGAGTAAT | GTGACTGGAGTT! TGTGCTCTICCGATCT | TRB--A_D70T TGTGACTGGAGTT TCTTCOGATCT. CTGGTGEC 200 25 003 14 2285 00is 1z 083  fi4s 168 1575
¥ D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICOGATCT  TRE-J-8_D701 20 25 003 14 22857 00475 12 053 1148
3 T D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT | TRB--C_D701 TCCATCTT) rrcce 20 25 003 14 2285 0045 12 083 1148
¥ D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTTCOGATCT | TRE-J-D_D701 TTCC 20 25 003 14 2285 00475 12 053 1148
3 D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT | TRB--E_D701 20 25 003 14 2285 005 12 083 1148
3 |corocereccresc CAAGCAGAAGACGGCATACGAGAT D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT  TRE--F_D701 20 25 003 14 2285 00475 12 053 1148
3 D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT | TRE--G.D701 reT 20 25 003 14 2285 00475 12 083 1148
¥ D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTTCOGATCT TCCGATCTTT, 20 25 003 14 22857 00475 12 053 1148
3 cmaccecoaTcace CAAGCAGAAGACGGCATACGAGAT D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT L TCCGATCTCT: 20 25 003 14 2285 0045 12 083 1148
E e d CAAGCAGAAGACGGCATACGAGAT D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT | TRE-JLD701 TCCGATCTCTT 20 25 003 14 2285 00475 12 053 1148
3 ToaccesGocciserace CAAGCAGAAGACGGCATACGAGAT D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT | TRBHK D701 TCCGATCTT! 20 25 003 14 2285 0045 12 083 1148
¥ D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTTCOGATCT | TRE-J-N_D701 20 25 003 14 22857 00475 12 053 1148
3 0701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT | TRB--L_D701 20 25 010 14 s7ia o5 12 210 9%
3 ocococsos D701 |CGAGTAAT | GTGACTGGAGTTS CTTCCGATCT | TRBJ- D701 TCAGTAATGTGACTGGAGTTCAGACGTGTGCTCTTCCGATC TTCACCCAGCACGGTCAGEE 20 25 ot 14 576 o075 12 210 9s0
3 AeTGTCCATRCAG CAAGCAGAAGACGGCATACGAGAT D701 | CGAGTAAT | GTGACTGGAGTT! TGTGCTCTICCGATCT | TRG-J-A_D701 AN A GCATAC AGATCGAGTATGTOACTGGAGTTCAGACGTG TGS TCTCCGATCTAGTGTIGTICOACTSGAMG 200 25 020 4 10000 01 40 400 3600 160 14400
¥ D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTTCOGATCT | TRG--B_D701 TCCGATCTGTTS 20 25 020 4 0000 01 40 400 3600
3 D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT | TRG:C_D701 CeTTOAGOAMATA 20 25 020 4 o000 01 40 400 3600
3 |comorccemmccs D701 |CGAGTAAT | GTGACTGGAGTTS CTTCCGATCT | TRG.4D 0701 TCTGACTGGAGTT T TICCOATCTCOTAGTGOCTTTIGOARACE 20 25 020 4 0000 01 a0 400 3600
EEE CAAGCAGAAGACGGCATACGAGAT D701 | CGAGTAAT | GTGACTGGAGTT! TGTGCTCTICCGATCT | TRO-A_D701 TGTGACTGGAGTT TCTTCCGATCTTTCCACAGTCACACGGGT 20 25 020 8 sesr| 015 25 a7s| 2125 150 12750
¥ D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTTCOGATCT | TRD--B_D701 TTGTGTT 20 25 020 6 6w 015 25 375 2125
3 D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT | TRD-LC_D701 TTTGATGCCAGT 20 25 020 & eesr 015 25 ars 2125
¥ D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTTCOGATCT | TRD--D_D701 TCCGATCTGTTGT T 20 25 020 6 6w 015 25 375 2125
3 D701 |CGAGTAAT | GTGACTGGAGTTCAGACGTGTGCTCTICCGATCT | TRD-LE_D701 TCCATCTT TACTTGCA 20 25 020 & eesr 015 25 ars 2125
3 D701 | CGAGTAAT. GATCT __ TRD-D8 D701 TG 20 25 020 6 eer 015 25 375 2125
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TATAGCCT
ATAGAGGC
CCTATCCT
GGCTCTGA
AGGCGAAG
TAATCTTA
CAGGACGT
GTACTGAC
CGAGTAAT
TCTCCGGA
AATGAGCG
GGAATCTC
TTCTGAAT
ACGAATTC
AGCTTCAG
GCGCATTA
CATAGCCG
TTCGCGGA
GCGCGAGA
CTATCGCT

TGAACCTT
TGCTAAGT
TGTTCTCT
TAAGACAC
CTAATCGA
CTAGAACA
TAAGTTCC
TAGACCTA
ATCACGAC
ACAGTGGT
CAGATCCA
ACAAACGG
ACCCAGCA
AACCCCTC
CCCAACCT
CACCACAC
GAAACCCA
TGTGACCA
AGGGTCAA
AGGAGTGG
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