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Supplementary Figures and Data

Table S1. Potency of BFP receptor bindin

and redirected T cell Kkilling of tumor cells

BFP CD3 binding | HLA Tumor cell killing | Tumor cell killing with
ICso of binding with non-activated | pre-activated T cells and
SP34-PE ECso (mM) | T cells and endogenous antigen
(nM) exogenous antigen | peptide ECso (nM)?

peptide ECso (nM)?

NY-ESO-1 |17 10 Inactive n.d., Inactive

TCR-IgG

NY-ESO-1 | 130 1.4 0.1 (90%) n.d., 20 (90%)

TCR-Fab

NY-ESO-1 | 230+30¢ 2.5 7.0 (75%) n.d., 200 (50%)

TCR-scFv

MAGE-A3 |5.7 13 Inactive Inactive, 0.6 (60%)

TCR-IgG

MAGE-A3 | 130 15 0.7 (100%) 0.7 (95%), 0.6 (100%)

TCR-Fab

MAGE-A3 | 110 14 2.1 (100%) 2.0 (95%), 1.0 (100%)

TCR-scFv

INY-ESO-1157.165s SLLMWITQC or MAGE-A316s.17¢ EVDPIGHLY peptide was pre-incubated
for 2 hours on Saos-2 or HCT116 cells, respectively, prior to the addition of T cells and BFP.

T cells preactivated with anti-CD3/anti-CD28 and cultured with IL-2 were added with the BFPs

onto HCT116 (left number) or A375 (right number) tumor cells. Numbers in parentheses
indicates the percent tumor cell killing.
‘n.d. = not done
dAverage of 2 separate experiments
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Figure S1. SDS-PAGE analysis of the NY-ESO-1 directed TCR-scFv constructs (left) and
TCR-Fab constructs (right). Only the 1G4_113 molecules were used for further studies.
Reduction was performed by adding 1 mM DTT prior to heating the samples and loading them
onto the gels.
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Figure S2. Gating Strategy for SP34-PE, TCR-IgG and TCR-Fab binding to CD3+ Jurkat
cells. Jurkat cells were centrifuged and incubated for 45 minutes with rTCR/anti-CD3 BFPs.
After washing, cells were stained with anti-human lambda-PE and incubated for 45 minutes.
Propidium iodide was used as the live/dead cell discriminator. Acquisition was performed on a
Becton Dickinson Fortessa using BD FACSDiva software v8.0.1. Analysis was performed using
FlowJo v10.7.1. Cells were initially gated based on A: FSC-A vs Propidium lodide to exclude
dead cells. B: FSC-A vs SSC-A to identify cells based on light scattering. C and D: FSC-W vs
FSC-H and SSC-W vs SSC-H for doublet discrimination. E: anti-human lambda-PE vs SSC-A
was used to detect binding of the BFPs positivity while SP34-PE was directly labeled. Example
shown uses the NY-ESO-1-directed TCR-IgG.
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Figure S3. Gating Strategy for TCR-scFv binding to CD3+ Jurkat cells. Jurkat cells were
centrifuged and incubated for 45 minutes with TCR BsAbs. After washing, cells were stained
with anti-Histag-PE and incubated for 45 minutes. Propidium iodide was used as the live/dead

cell discriminator. Acquisition was performed on a Becton Dickinson Fortessa using BD
FACSDiva software v8.0.1. Analysis was performed using FlowJo v10.7.1. Cells were initially
gated based on A: FSC-A vs Propidium Iodide to exclude dead cells. B: FSC-A vs SSC-A to
identify the distribution of cells based on light scatter. C and D: FSC-W vs FSC-H and SSC-W
vs SSC-H for doublet discrimination. E: anti-Histag-PE vs SSC-A for determination of
positivity. Example shown uses the NY-ESO-1-directed TCR-scFv.
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Figure S4. Gating Strategy for TCR-IgG and TCR-Fab binding to HLA-A2+ Saos-2 cells
preloaded with NY-ESO-1157.16s SLLMWITQC peptide. Saos-2 cells were pulsed with
peptide for 3 hrs., centrifuged and incubated for 45 minutes with TCR BsAbs. After washing,
cells were stained with anti-human lambda-PE and incubated for 45 minutes. Propidium iodide
was used as the live/dead discriminator. Acquisition was performed on a Becton Dickinson
Fortessa using BD diva software v8.0.1. Analysis was performed using FlowJo v10.7.1. Cells
were initially gated based on A: FSC-A vs Propidium Iodide to exclude dead cells. B: FSC-A vs

SSC-A to identify the distribution of cells based on light scatter. C and D: FSC-H vs FSC-W and

SSC-H vs SSC-W for doublet discrimination. E: anti-human lambda-PE vs SSC-A for
determination of positivity for TCR-IgG and TCR-Fab BFPs.
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Figure S5. Gating Strategy for TCR-scFv binding to HLA-A2+ Saos-2 cells preloaded with
NY-ESO-1157.16s SLLMWITQC peptide. Saos2 cells were pulsed with peptide for 3 hrs.,
centrifuged and incubated for 45 minutes with TCR BsAbs. After washing, cells were stained
with anti-Histag-PE and incubated for 45 minutes. Propidium iodide was used as the live/dead
discriminator. Acquisition was performed on a Becton Dickinson Fortessa using BD diva
software v8.0.1. Analysis was performed using FlowJo v10.7.1. Cells were initially gated based
on A: FSC-A vs Propidium lodide to exclude dead cells. B: FSC-A vs SSC-A to identify the
distribution of cells based on light scatter. C and D: FSC-H vs FSC-W and SSC-H vs SSC-W for
doublet discrimination. E: anti-Histag-PE vs SSC-A for determination of positivity.
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Figure S6. Schematic diagram depicting hypothetical challenges for the use of large and/or
complex rTCR/Anti-CD3 BFPs. The natural TCR/MHC/CDS8 complex formation is depicted
on the left side of the diagram including the synaptic distance bridged by the TCR/MHC-peptide
interaction as well as the CD8-coreceptor interaction. The rTCR/Anti-CD3 TCR-Fab and TCR-
scFv molecules are depicted in the center of the diagram enabling similarly tight synapse
formation, while the larger rTCR/Anti-CD3 BFPs exemplified by the TCR-IgG on the right-side
of the diagram do not. The potential challenge of co-localizing the TCR-coreceptor CD8 is clear
based on the diagram if the synaptic distance is too large.
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Recombinant T cell Receptor/Anti-CD3 Bifunctional Protein Sequences

>MAGE-A3 TCR-scFv
KQEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFRODPGKGLTSLLYVRPYQREQTSGRLNASLDKSSGRSTLYIAASQPGDSA
TYLCAVRPGGAGPFFVVFGKGTKLSVIPYIQNPDPAVYQLRDSKSSDKEVCLETDFDSQINVSQSKDSDVYITDKCVLDMRSMDEK
SNSAVAWSNKSDFTCANAFNNSIIPEDTFFPSPESSCGGGGSGGGGSGGGGSEVQLVESGGGLVQPKGSLKLSCAASGFTENTYAM
NWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFTISRDDSQSLLYLOMNNLKTEDTAMY YCVRHGNFGNSYVSWFAYWGQGTL
VTVSAGGGGSGGGGSGGGGSGGGGSQAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLEFTGLIGGTNKRAPGVP
ARFSGSLIGDKAALTITGAQTEDEAIYFCALWYSNLWVFGGGTKLTVLGSDYKDDDDKLEHHHHHHHH

GVTQTPRYLIKTRGQQVTLSCSPISGHRSVSWYQQTPGQOGLOFLFEYFSETQRNKGNFPGREFSGRQFSNSRSEMNVSTLELGDSAL
YLCASSENMATGQYFGPGTRLTVTEDLKNVFPPEVAVFEPSKAEISRTQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQP
LKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQEFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

>MAGE-A3 TCR-Fab
HHHHHHHHGSKQEVTQIPAALSVPEGENLVLNCSFTDSATIYNLOWFROQDPGKGLTSLLYVRPYQREQTSGRLNASLDKSSGRSTLY
IAASQPGDSATYLCAVRPGGAGPFFVVFGKGTKLSVIPYIQNPDPAVYQLRDSKSSDKEVCLEFTDEFDSQINVSQSKDSDVYITDKC
VLDMRSMDFKSNSAVAWSNKSDFTCANAFNNSIIPEDTFFPSPESSCGGGGSGGGGSGGGGSGGGGSEVQLVESGGGLVQPKGSLK
LSCAASGFTEFNTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFTISRDDSQSLLYLOMNNLKTEDTAMYYCVRHGNFEFG
NSYVSWFAYWGQGTLVTVSAASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLS
SVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYG

GVTQTPRYLIKTRGQQVTLSCSPISGHRSVSWYQQOTPGQGLOQFLFEYFSETQRNKGNFPGREFSGRQFSNSRSEMNVSTLELGDSAL
YLCASSFNMATGQYFGPGTRLTVTEDLKNVFPPEVAVFEPSKAETISRTQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCETDPQP
LKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVEFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVIVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

>MAGE-A3 TCR-1gG
KQEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFRQODPGKGLTSLLYVRPYQREQTSGRLNASLDKSSGRSTLYIAASQPGDSA
TYLCAVRPGGAGPFFVVFGKGTKLSVIPYIQNPDPAVYQLRDSKSSDKEVCLEFTDFDSQINVSQSKDSDVYITDKCVLDMRSMDEFK
SNSAVAWSNKSDFTCANAFNNSIIPEDTFFPS PEPKSCDKTHTCPPCPAPE.GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSH
EDPEVKFNWYVDGVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS
REEMTINQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLISDGSFFLISKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGK

GVTQTPRYLIKTRGQQVTLSCSPISGHRSVSWYQQTPGQGLQFLFEYFSETQRNKGNFPGREFSGRQFSNSRSEMNVSTLELGDSAL
YLCASSFNMATGQYFGPGTRLTVTEDLKNVEFPPEVAVFEPSKAETISRTQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCETDPQP
LKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

EVQLVESGGGLVQPKGSLKLSCAASGEFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFTISRDDSQSLLYLOMN
NLKTEDTAMYYCVRHGNEFGNSYVSWFAYWGQGTLVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCLVADYFPEPVTVSWNSGALT
SGVHTFPAVLQSSGLYSLASVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKS CDKTHTCPPCPAPE.GGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPR.PIVYTLPPSREEMTKNQVSLICLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSILTVDKSRWQQGNV
FSCSVMHEALHNHYTQKSLSLSPGK

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

>NY-ESO-1 TCR-scFv
QEVTQIPAALSVPEGENLVLNCSFTDSATIYNLOQWEFRODPGKGLTSLLLITPWQREQTSGRLNASLDKSSGRSTLYTAASQPGDSAT
YLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLFTDFDSQENVSQSKDSDVYITDKCVLDMRSMDFKS
NSAVAWSNKSDFICANAFNNSIIPEDTFFPSPESSCGGGGSGGGGSGGGGSEVQLVESGGGLVQPKGSLKLSCAASGFTFNTYAMN
WVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFTISRDDSQSLLYLOMNNLKTEDTAMYYCVRHGNFGNSYVSWFAYWGQGTLV
TVSAGGGGSGGGGSGGGGSGGGGSQAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPA
RFSGSLIGDKAALTITGAQTEDEAIYFCALWYSNLWVFGGGTKLTVLGSDYKDDDDKLEHHHHHHHH
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GVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV
YFCASSYLGNTGELFFGEGSRLTVLEDLKNVEFPPEVAVFEPSKAEISRTOQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

>NY-ESO-1 TCR-Fab
HHHHHHHHGSQEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWEFRODPGKGLTSLLLITPWQREQTSGRLNASLDKSSGRSTLYI
AASQPGDSATYLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLETDFDSQINVSQSKDSDVYITDKCV
LDMRSMDFKSNSAVAWSNKSDFTCANAFNNSIIPEDTFFPSPESSCGGGGSGGGGSGGGGSGGGGSEVQLVESGGGLVQPKGSLKL
SCAASGFTEFNTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDREFTISRDDSQSLLYLOMNNLKTEDTAMYYCVRHGNEGN
SYVSWFAYWGQGTLVTVSAASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSS
VVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYG

GVTQTPKFQVLKTGQOSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV
YFCASSYLGNTGELFFGEGSRLTVLEDLKNVFPPEVAVFEPSKAEISRTOKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

>NY-ESO-1 TCR-IgG
QEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFRQDPGKGLTSLLLITPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSAT
YLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKFVCLETDFDSQINVSQSKDSDVYITDKCVLDMRSMDFEKS
NSAVAWSNKSDFTCANAFNNSIIPEDTFFPSPE PKSCDKTHTCPPCPAPE-GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR
EEMTINQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLISDGSFFLISKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK

EVQLVESGGGLVQPKGSLKLSCAASGEFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFTISRDDSQSLLYLOMN
NLKTEDTAMYYCVRHGNEFGNSYVSWFAYWGQGTLVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCLVADYFPEPVTVSWNSGALT
SGVHTFPAVLQSSGLYSLASVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVE PKSCDKTHTCPPCPAPE.GGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPR.PIVYTLPPSREEMTKNQVSLICLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSILTVDKSRWQQGNV
FSCSVMHEALHNHYTQKSLSLSPGK

GVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV
YFCASSYLGNTGELFFGEGSRLTVLEDLKNVFPPEVAVFEPSKAETISRTQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

>NY-ESO-1/SP34 TCR-Fab-Fc
QEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFRQDPGKGLTSLLLISPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSAT
YLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLETDFDSQINVSQSKDSDVYITDKCVLDMRSMDEKS
NSAVAWSNKSDFTCANAFNNSITIPEDTFFPSPESSCGGGGSGGGGSGGGGSGGGGSEVQLVESGGGLVQPKGSLKLSCAASGETEN
TYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFTISRDDSQSLLYLOMNNLKTEDTAMYYCVRHGNEFGNSYVSWFAYWG
QGTLVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCLVADYFPEPVTVSWNSGALTSGVHTEFPAVLQSSGLYSLASVVTVPSSSLG
TQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPE.GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKENWYVD
GVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRIPIVYTLPPSREEMTKNQVSLI
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSILTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

DKTHTCPPCPAPE.GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHE DPEVKFNWYVDGVEVHNAKTKPREEQYIS TYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTINQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLISDGSFFLISKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

GVTQTPKFQVLKTGQOSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV
YFCASSYLGNTGELFFGEGSRLTVLEDLKNVFPPEVAVFEPSKAEISRTQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC
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QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDEFYPGAVTIVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

>NY-ESO-1/SP34 TCR-Fab-IgG
QEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFRQDPGKGLTSLLLISPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSAT
YLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLEFTDFDSQINVSQSKDSDVY ITDKCVLDMRSMDEKS
NSAVAWSNKSDFTCANAFNNSITIPEDTFFPSPESSCGGGGSGGGGSGGGGSGGGGSEVQLVESGGGLVQPKGSLKLSCAASGETEN
TYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDREFTISRDDSQSLLYLOMNNLKTEDTAMYYCVRHGNEGNSYVSWFAYWG
QGTLVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCLVADYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLASVVTVPSSSLG
TQTYICNVNHKPSNTKVDKRVEPKSCDKTHTC PPCPAPE.GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKENWYVD
GVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRIPIVYTLPPSREEMTKNQVSLI
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSILTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

QEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFRQDPGKGLTSLLLITPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSAT
YLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLETDFDSQINVSQSKDSDVYITDKCVLDMRSMDFEKS
NSAVAWSNKSDFTCANAFNNSIIPEDTFEFPSPE PKSCDKTHTCPPCPAPE-GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR
EEMTINQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLISDGSFFLISKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK

GVTQTPKFQVLKTGQOSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV
YFCASSYLGNTGELFFGEGSRLTVLEDLKNVFPPEVAVFEPSKAEISRTOQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVEFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVIVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

>2TCR.1-Fab
HHHHHHHHGSQEVTQIPAALSVPEGENLVLNCSFTDSATIYNLOQWEFRODPGKGLTSLLLISPWQREQTSGRLNASLDKSSGRSTLY I
AASQPGDSATYLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLEFTDFDSQINVSQSKDSDVYITDKCV
LDMRSMDFKSNSAVAWSNKSDFTCANAFNNSIIPEDTFFPSPESSCGGGGSGGGGSGGGGSGGGGSQEVTQIPAALSVPEGENLVL
NCSFTDSAIYNLQWFRODPGKGLTSLLLISPWOREQTSGRLNASLDKSSGRSTLYIAASQPGDSATYLCAVRPLLDGTYIPTFGRG
TSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLEFTDEFDSQINVSQSKDSDVYITDKCVLDMRSMDFKSNSAVAWSNKSDEFTCANAFNN
SIIPEDTFFPSPESSCGGGGSGGGGSGGGGSGGGGSEVQLVESGGGLVQPKGSLKLSCAASGEFTENTYAMNWVROQAPGKGLEWVAR
IRSKYNNYATYYADSVKDRFTISRDDSQSLLYLOMNNLKTEDTAMYYCVRHGNFGNSYVSWEAYWGQGTLVTVSAASTKGPSVEPL
APCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKR
VESKYG

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVEFGGGTKLTVLGQPKAAPSVTLEFPPSSEELQANKATLVCLISDFYPGAVIVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

GVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV
YFCASSYLGNTGELFFGEGSRLTVLEDLKNVFPPEVAVFEPSKAEISRTQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

>2TCR.2-Fab
HHHHHHHHGSQEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFRODPGKGLTSLLLISPWOREQTSGRLNASLDKSSGRSTLY I
AASQPGDSATYLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLFTDEDSQINVSQSKDSDVYITDKCV
LDMRSMDFKSNSAVAWSNKSDFTCANAFNNSIIPEDTFFPSPESSCGGGGSGGGGSGGGGSGGGGSEVQLVESGGGLVQPKGSLKL
SCAASGFTEFNTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFTISRDDSQSLLYLOMNNLKTEDTAMYYCVRHGNEGN
SYVSWFAYWGQGTLVTVSAASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOSSGLYSLSS
VVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGGGGGSGGGGSGGGGSGGGGSQEVTQIPAALSVPEGENLVLNCSFTDSATY
NLOWFRQODPGKGLTSLLLISPWOREQTSGRLNASLDKSSGRSTLYIAASQPGDSATYLCAVRPLLDGTYIPTFGRGTSLIVHPYIQ
NPDPAVYQLRDSKSSDKFVCLEVCLFTDFDSQINVSQSKDSDVYITDKCVLDMRSMDFKSNSAVAWSNKSDFTCANAFNNSIIPED
TFFPSPESSC

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA

IYFCALWYSNLWVEFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVIVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC
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GVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV
YFCASSYLGNTGELFFGEGSRLTVLEDLKNVEFPPEVAVFEPSKAEISRTOQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

>2TCR.3-Fab
HHHHHHHHGSEVQLVESGGGLVQPKGSLKLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRETISRDD
SQSLLYLOMNNLKTEDTAMYYCVRHGNEFGNSYVSWEAYWGQGTLVTVSAASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGGGGGSGGGGSGGGGSGGGGS
QEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFRQODPGKGLTSLLLISPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSAT
YLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLEFTDFDSQINVSQSKDSDVY ITDKCVLDMRSMDEKS
NSAVAWSNKSDFTCANAFNNSITIPEDTFFPSPESSCGGGGSGGGGSGGGGSGGGGSQEVTQIPAALSVPEGENLVLNCSFTDSATY
NLOWFRQDPGKGLTSLLLISPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSATYLCAVRPLLDGTYIPTFGRGTSLIVHPYIQ
NPDPAVYQLRDSKSSDKEVCLEFTDFDSQINVSQSKDSDVY ITDKCVLDMRSMDFKSNSAVAWSNKSDFTCANAFNNSIIPEDTEFFP
SPESSC

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVEFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVIVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

GVTQTPKFQVLKTGQSMTLOCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV
YFCASSYLGNTGELFFGEGSRLTVLEDLKNVEFPPEVAVFEPSKAEISRTQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

>2TCR.1-1gG
QEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFRQDPGKGLTSLLLISPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSAT
YLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLETDFDSQINVSQSKDSDVYITDKCVLDMRSMDEFKS
NSAVAWSNKSDFTCANAFNNSIIPEDTFFPSPESSCGGGGSGGGGSGGGGSGGGGSEVQLVESGGGLVQPKGSLKLSCAASGETEN
TYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDREFTISRDDSQSLLYLOMNNLKTEDTAMYYCVRHGNEFGNSYVSWFAYWG
QGTLVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCLVADYFPEPVTVSWNSGALTSGVHTEFPAVLQSSGLYSLASVVTVPSSSLG
TQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPE.GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKENWYVD
GVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRIPIVYTLPPSREEMTKNQVSLI
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSILTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

DKTHTCPPCPAPE.GGPSVFLFPPKPKDTLMI SRT PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYIS TYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTINQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLISDGSFFLISKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSQEVTQIPAALS
VPEGENLVLNCSFTDSAIYNLOWFRQDPGKGLTSLLLISPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSATYLCAVRPLLDG
TYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLEFTDFDSQINVSQSKDSDVYITDKCVLDMRSMDEKSNSAVAWSNKSD
FTCANAFNNSIIPEDTFFPSPEPKSC

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVEFGGGTKLTVLGQPKAAPSVTLEFPPSSEELQANKATLVCLISDFYPGAVIVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

GVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV
YFCASSYLGNTGELFFGEGSRLTVLEDLKNVFPPEVAVFEPSKAEISRTQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

>2TCR.2-1gG
EVQLVESGGGLVQPKGSLKLSCAASGEFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFTISRDDSQSLLYLOMN
NLKTEDTAMYYCVRHGNEFGNSYVSWFAYWGQGTLVTVSAASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGGGGSGGGGSGGGGSGGGGSQEVTQIPAALS
VPEGENLVLNCSFTDSAIYNLOWFRQODPGKGLTSLLLISPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSATYLCAVRPLLDG
TYIPTFGRGTSLIVHPYIQONPDPAVYQLRDSKSSDKFVCLEFTDFDSQINVSQSKDSDVYITDKCVLDMRSMDEFKSNSAVAWSNKSD
FTCANAFNNSIIPEDTFFPS PEPKSCDKTHTCPPCPAPE.GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKENWYVD
GVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRIPIVYTLPPSREEMTKNQVSLI
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSILTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

DKTHTCPPCPAPE.GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHE DPEVKFNWYVDGVEVHNAKTKPREEQYIS TYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTINQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLISDGSFFLISKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSQEVTQIPAALS
VPEGENLVLNCSFTDSAIYNLOWFRQDPGKGLTSLLLISPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSATYLCAVRPLLDG

11

Froning KJ, et al. J Immunother Cancer 2022; 10:e004281. doi: 10.1136/jitc-2021-004281



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

TYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLFTDFDSQINVSQSKDSDVYITDKCVLDMRSMDFKSNSAVAWSNKSD
FTCANAFNNSIIPEDTFFPSPEPKSC

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVEFGGGTKLTVLGQPKAAPSVTLEFPPSSEELQANKATLVCLISDFYPGAVIVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

GVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV
YFCASSYLGNTGELFFGEGSRLTVLEDLKNVFPPEVAVFEPSKAEISRTQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

>2TCR.3-1gG
EVQLVESGGGLVQPKGSLKLSCAASGEFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFTISRDDSQSLLYLOMN
NLKTEDTAMYYCVRHGNEFGNSYVSWFAYWGQGTLVTVSAASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGGGGSGGGGSGGGGSGGGGSQEVTQIPAALS
VPEGENLVLNCSFTDSAIYNLOQWFRODPGKGLTSLLLISPWOQREQTSGRLNASLDKSSGRSTLYTIAASQPGDSATYLCAVRPLLDG
TYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLETDEFDSQINVSQSKDSDVYITDKCVLDMRSMDEFKSNSAVAWSNKSD
FTCANAFNNSIIPEDTFFPS PEPKSCDKTHTCPPCPAPE.GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKENWYVD
GVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRIPIVYTLPPSREEMTKNQVSLI
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSILTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

QEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFRQDPGKGLTSLLLITPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSAT
YLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLEFTDFDSQINVSQSKDSDVYITDKCVLDMRSMDFEKS
NSAVAWSNKSDFTCANAFNNSIIPEDTFFPSPE PKSCDKTHTCPPCPAPE.GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR
EEMTINQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLISDGSFFLISKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVEFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVIVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

GVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV
YFCASSYLGNTGELFFGEGSRLTVLEDLKNVEPPEVAVFEPSKAEISRTQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC

>2TCR.4-1gG

QEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFRQDPGKGLTSLLLISPWQREQTSGRLNASLDKSSGRSTLY IAASQPGDSAT
YLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLETDFDSQINVSQSKDSDVY I TDKEVLDMRSMDFKS
NSAVAWSNKS DFZCANAFNNS IIPEDTFFPS PEKSCDKTHTCPPCPAPE.GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR.PIVYTLPPSRE
EMTKNQVSLECLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SLTVDKSRWQOGNVESCSVMHEALENHY TOKSLS
LSPGKGGGGSGGGGSGGGGSGGGGSEVOLVESGGGLVQPKGSLKLSCAASGFTFNTY AMNWVRQAPGKGLEWVARIRSKYNNYATY
YADSVKDRFTISRDDSQSLLYLOMNNLKTEDTAMYYCVRHGNEGNSYVSWEAYWGQGTLVTVSAASTKGPSVFPLAPCSRSTSEST
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYG

QEVTQIPAALSVPEGENLVLNCSFTDSAIYNLOWFROQDPGKGLTSLLLITPWQREQTSGRLNASLDKSSGRSTLYIAASQPGDSAT
YLCAVRPLLDGTYIPTFGRGTSLIVHPYIQNPDPAVYQLRDSKSSDKEVCLEFTDFDSQINVSQSKDSDVYITDKCVLDMRSMDFEKS
NSAVAWSNKSDFTCANAFNNSIIPEDTFEFPSPE PKSCDKTHTCPPCPAPE-GGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYISTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR
EEMTINQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLISDGSFFLISKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEA
IYFCALWYSNLWVEFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVIVAWKADSSPVKAGVETTTPSKQSN
NKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

GVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVAIQTTDRGEVPNGYNVSRSTIEDFPLRLLSAAPSQTSV

YFCASSYLGNTGELFFGEGSRLTVLEDLKNVFPPEVAVFEPSKAEISRTQKATLVCLATGFYPPHVELSWWVNGKEVHDGVCTDPQ
PLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGRADC
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