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S1 Total chemical synthesis of Rho-Ubacc. The Ubacc lacking G75 and G76 (Ub∆GG) was synthesized by linear SPPS on a trityl resin followed by coupling of diBoc-protected Rho to the N-terminus. Next, global deprotection and cleavage of Rho-Ubacc from resin was performed under strong acidic conditions. Reagents and conditions: a) N,N′-Boc-protected 5-carboxyrhodamine, PyBOP, DIPEA, NMP overnight at RT; b) TFA/H2O/phenol/iPr3SiH (90.5:5:2.5:2; v/v/v/v) for 3 hours at RT.
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Description automatically generated]
S2 The efficiency of ubi-tag conjugation reactions in this study at timepoint 30 minutes. Conjugation reactions involving ubi-tagged Fab fragments showed an average reaction efficiency of 94% while conjugation reactions involving ubi-tagged mAbs showed an average efficiency of 97%. 
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S3 Generation of multimeric Fab complexes using ubi-tag conjugation. Reducing SDS-PAGE stained with Coomassie staining of multimerization of Fab-UbWT showing the formation of multimers beyond the 11th order.
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S4 Fluorescent labelling of mAb-(Ubdon)2 using ubi-tag conjugation to Rho-Ubacc analyzed by SDS-PAGE under reducing conditions and visualized by fluorescent imaging and Coomassie Blue staining.
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[bookmark: _Hlk107318763]S5 In vitro tumor cell killing by T cells to validate the functionality of ubi-conjugated bispecific TRP1xmCD3 antibody complex. CD8+ T cells in the presence of KPC3-TRP1 cells, were treated with increasing concentrations (0-1µg/ml) of the ubi-conjugated TRP1xmCD3 bispecific or the unconjugated ubi-tagged TRP1 mAb and mCD3 Fab. Tumor cell killing was assessed using the CyQUANT TM LDH cytotoxicity assay. n=2 independent experiments, each condition performed in triplicates.
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S6 In vitro DC targeted antigen delivery using ubi-conjugated αDEC205 Fab-OVAp. (a) Experimental layout of OTI T cell activation in vitro attributable to DC antigen targeting using DEC205 Fab-Ub2-OVAp or controls. (b) Flow cytometry analysis of the surface expression of T cell activation markers CD25, CD44 and CD137. 
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[bookmark: _Hlk107320343]S7 In vitro stability of Rho-Ub2-Fab in human serum shown by SDS-PAGE followed by fluorescent imaging and Coomassie Blue staining.
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S8 Coomassie staining and western blot analysis of hybridoma culturing media containing ubi-tagged Fab after 2 and 5 days in presence or absence of Ubiquitin-propargylamide (Ub-PA). After 5 days, DUBs released in the culturing media cleave the C-terminal his-tag. Adding the selective DUB inhibitor Ub-propargylamide prevents the loss of the his-tag.
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Description automatically generated with low confidence]
S9 Purification of Fab-Ubacc and Fab-Ubdon from hybridoma culturing media. (a) Hybridoma cells secreting Fab-Ubacc are cultured in presence of Ub-PA and Fab-Ubacc is isolated from the culturing media by Ni-NTA followed by Protein G affinity purification to ensure the His-tag is present on all purified Fab-Ubacc. (b) Hybridoma cells secreting Fab-Ubdon are cultured in absence of Ub-PA and Fab-Ubdon is purified from culturing media by Protein G affinity purification.
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S10 LC-MS analysis of Fab-Ubdon conjugation to Rho-Ubacc forming Rho-Ub2-Fab. Total ion chromatograms (left), ESI-TOF spectra (middle) and deconvoluted ESI-TOF mass spectra (right).
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S11 LC-MS analysis of the cleavage of His-tag from C-terminus of Fab-Ub2-Fab by UCHL3. Total ion chromatograms (left), ESI-TOF spectra (middle) and deconvoluted ESI-TOF mass spectra (right).
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S12 LC-MS analysis of αDEC205 Fab-Ubdon conjugation to Ubacc-OVAp forming Fab-Ub2-OVAp. Total ion chromatograms (left), ESI-TOF spectra (middle) and deconvoluted ESI-TOF mass spectra (right).


Table S1 Rat IgG2A Ubi-tagged Fab: donor and acceptor
	PCR4 TOPO
	sequence

	5’HA
	CCTGGAACTCTGGAGCCCTGTCCAGCGGTGTGCACACCTTCCCAGCTGTCCTGCAGTCTGGACTCTACACTCTCACCAGCTCAGTGACTGTACCCTCCAGCACCTGGTCCAGCCAGGCCGTCACCTGCAACGTAGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGAAAATTGGTGAGAGAACAACCAGGGGATGAGGGGCTCACTAGAGGTGAGGATAAGGCATTAGATTGCCTACACCAACCAGGGTGGGCAGACATCACCAGGGAGGGGGCCTCAGCCCAGGAGACCAAAAATTCTCCTTTGTCTCCCTTCTGGAGATTTCTATGTCCTTTACACCCATTTATTAATATTCTGGGTAAGATGCCCTTGCATCATGACATACAGAGGCAGACTAGAGTATCAACCTGCAAAAGGTCATACCCAGGAAGAGCCTGCCATGATCCCACACCAGAACCAACCTGGGGCCTTCTCACCTATAGACCATACTAACACACAGCCTTCTCTCTGCAGTGCCAAGGGAATGCGGAGGCGGT


	Linker - Ub1-76 -His10x
(acceptor)
	[bookmark: _Hlk107567059]TGCCAAGGGAATGCGGAGGCGGTGGATCTATGCAAATTTTCGTTAAGACTCTGACAGGGAAGACTATTACACTGGAGGTTGAGCCATCAGATACGATTGAGAATGTCAAGGCAAAGATACAGGACAAAGAAGGGATACCCCCGGACCAACAAAGGCTGATCTTCGCTGGGAAGCAACTGGAAGATGGCCGAACACTGAGCGATTATAACATACAAAAGGAGTCTACACTGCATTTGGTTCTGCGCCTTCGAGGCGGGCATCACCACCACCATCACCATCATCACCATTGACATATG


	Linker - UbK48R -His10x
(Donor)
	TGCCAAGGGAATGCGGAGGCGGTGGATCTATGCAAATATTCGTAAAGACTCTGACCGGGAAAACCATTACACTTGAAGTGGAGCCGTCAGACACGATTGAGAATGTTAAGGCTAAGATTCAGGACAAGGAAGGTATCCCGCCAGACCAACAACGCCTGATCTTCGCCGGACGACAATTGGAGGATGGTAGGACTTTGAGCGATTACAACATACAGAAAGAATCTACTCTTCATTTGGTATTGCGGCTGAGGGGCGGGCATCACCATCATCACCATCACCACCACCATTGACATATG 


	IRES Bsr polyA
	[bookmark: _Hlk14779225]CCGGTGAGCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATCTAGAGTCGACGTTAACATGAAGCCTTTGTCTCAAGAAGAATCCACCCTCATTGAAAGAGCAACGGCTACAATCAACAGCATCCCCATCTCTGAAGACTACAGCGTCGCCAGCGCAGCTCTCTCTAGCGACGGCCGCATCTTCACTGGTGTCAATGTATATCATTTTACTGGGGGACCTTGTGCAGAACTCGTGGTGCTGGGCACTGCTGCTGCTGCGGCAGCTGGCAACCTGACTTGTATCGTCGCGATCGGAAATGAGAACAGGGGCATCTTGAGCCCCTGCGGACGGTGCCGACAGGTGCTTCTCGATCTGCATCCTGGGATCAAAGCCATAGTGAAGGACAGTGATGGACAGCCGACGGCAGTTGGGATTCGTGAATTGCTGCCCTCTGGTTATGTGTGGGAGGGCTAAGAGCTCGCTAGCCTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGAGATCTTTAATTAA


	3’HA
	GGTAAGTCACTAGGACTATTACTCCAGCCCCAGATTCAAAAAATATCCTCAGAGGCCCATGTTAGAGGATGACACAGCTATTGACCTATTTCTACCTTTCTTCTTCATCTACAGGCTCAGAAGTATCATCTGTCTTCATCTTCCCCCCAAAGACCAAAGATGTGCTCACCATCACTCTGACTCCTAAGGTCACGTGTGTTGTGGTAGACATTAGCCAGAATGATCCCGAGGTCCGGTTCAGCTGGTTTATAGATGACGTGGAAGTCCACACAGCTCAGACTCATGCCCCGGAGAAGCAGTCCAACAGCACTTTACGCTCAGTCAGTGAACTCCCCATCGTGCACCGGGACTGGCTCAATGGCAAGACGTTCAAATGCAAAGTCAACAGTGGAGCATTCCCTGCCCCCATCGAGAAAAGCATCTCCAAACCCGAAGGTGGGAGCAGCAGGGTGTGTGGTGTAGAAGCTGCAGTAGGCCATAGACAGAGCTTGACTTAACTAGACTTAAGGGCGAATTCGCGGCCGCGCGGCCGC






Table S2 mIgG2a Hinge targeted to mIgG2a-Fc silent – Ubiquitin.
Mus musculus strain 129S1/SvImJ chromosome 12 genomic scaffold, GRCm38.p4 alternate locus group 129S1/SvImJ 129S1/SVIMJ_MMCHR12_CTG1
Sequence ID: NT_114985.3 Length: 1714434 Number of Matches: 7

CCAGGGACAAAGTCCCTGGTTTGGTGCCTTTTCTCCTTCAAACTTGAGTAACCCCCAGCCTTCTCTCTGCAGAGCCCAGAGGGCCCACAATCAAGCCCTGTCCTCCATGCAAATGCCCAGGTAAGTCACTAGACCAGAGCTCCACTCCCGGGAGAATGGTAAGTGCTGTAAACATCCCTGCACTAGAGGATAAGCCATGTACAGATCCATTTCCATCTCT
(85) TGGAGGACAGGGCTTGATTG TGG 
Genomic Sequence and annotated base pair sequence of mIgG2a constant domains. The genomic annotated basepair sequence and of the IgH locus of murine IgG2a located on chromosome 12 are given. The Hinge region is indicated (grey highlight) with splice acceptor and donor sites (underlined, cursive). The targeted protospacer adjacent motifs (PAMs) for gRNA-6 (yellow, underlined) and gRNA-2 (red, underlined) are indicated.
	PCR4 TOPO
	sequence

	5’HA
	ACTAGTGATCCCTGTCCAGTGGTGTGCACACCTTCCCAGCTGTCCTGCAGTCTGACCTCTACACCCTCAGCAGCTCAGTGACTGTAACCTCGAGCACCTGGCCCAGCCAGTCCATCACCTGCAATGTGGCCCACCCGGCAAGCAGCACCAAGGTGGACAAGAAAATTGGTGAGGAAAACAAGGGGAGTAGAGGTTCACAAGTGATTAGTCTAAGGCCTTAGCCTAGCTAGACCAGCCAGGATCAGCAGCCATCACCAAAAATGGGAACTTGGCCCAGAAGAGAAGGAGATACTGACTGTGACTCCCTCTTGGAAACTTCTAACTATGACCACCTACCTTCAAGGTCATGATCCTCTAGGATAGATGTCCTTGTCATTTCCAGGATCATCCTGACCTAAGCCCATACCCAGGGACAAAGTCCCTGGTTTGGTGCCTTTTCTCCTTCAAACTTGAGTAACCCCCAGCCTTCTCTCTGCAGAGCCTAcaaGGGGGCCCACAATCAAGCCCTGTCCACCTTGCAAATGTCCT


	Fc silent mIgG2a
	GCCCCAAATGCCGCCGGTGGTCCTAGCGTCTTCATCTTCCCCCCCAAGATTAAGGATGTGCTGATGATTTCATTGAGCCCAATTGTCACATGTGTGGTCGTGGATGTGTCAGAGGATGACCCTGACGTGCAAATATCTTGGTTTGTAAATAACGTAGAGGTGCATACCGCTCAGACTCAGACTCACCGGGAGGACTATGCCAGCACTCTCAGGGTGGTCTCCGCACTTCCAATTCAGCACCAGGACTGGATGTCCGGCAAAGAGTTCAAGTGTAAAGTCAATAACAAGGATTTGCCCGCACCAATAGAACGGACCATCTCTAAACCTAAAGGGAGTGTACGCGCCCCACAGGTTTACGTGCTGCCCCCACCCGAGGAGGAAATGACCAAAAAGCAGGTGACACTCACCTGCATGGTTACCGATTTTATGCCCGAAGACATATATGTTGAGTGGACTAACAACGGGAAGACCGAGCTGAATTATAAAAATACCGAACCCGTTTTGGACTCAGATGGCTCATACTTCATGTACTCCAAACTCCGGGTAGAGAAAAAGAACTGGGTTGAAAGAAACAGCTACTCATGCAGCGTGGTGCATGAGGGGCTCCACAATCATCATACCACCAAGTCTTTCTCACGGACACCTGGGAAA


	Linker - Ub∆GG
(acceptor)
	GGCGGGGGCGGATCCGGGGGAGGCGGAAGTGGGGGCGGAGGCTCCATGCAAATTTTCGTTAAGACTCTGACAGGGAAGACTATTACACTGGAGGTTGAGCCATCAGATACGATTGAGAATGTCAAGGCAAAGATACAGGACAAAGAAGGGATACCCCCGGACCAACAAAGGCTGATCTTCGCTGGGAAGCAACTGGAAGATGGCCGAACACTGAGCGATTATAACATACAAAAGGAGTCTACACTGCATTTGGTTCTGCGCCTTC


	IRES Bsr polyA
	TCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAATGAAGCCTTTGTCTCAAGAAGAATCCACCCTCATTGAAAGAGCAACGGCTACAATCAACAGCATCCCCATCTCTGAAGACTACAGCGTCGCCAGCGCAGCTCTCTCTAGCGACGGCCGCATCTTCACTGGTGTCAATGTATATCATTTTACTGGGGGACCTTGTGCAGAACTCGTGGTGCTGGGCACTGCTGCTGCTGCGGCAGCTGGCAACCTGACTTGTATCGTCGCGATCGGAAATGAGAACAGGGGCATCTTGAGCCCCTGCGGACGGTGCCGACAGGTGCTTCTCGATCTGCATCCTGGGATCAAAGCCATAGTGAAGGACAGTGATGGACAGCCGACGGCAGTTGGGATTCGTGAATTGCTGCCCTCTGGTTATGTGTGGGAGGGCTAACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGAGATCT


	3’HA
	GGTAAGTCACTAGACCAGAGCTCCACTCCCGGGAGAATGGTAAGTGCTGTAAACATCCCTGCACTAGAGGATAAGCCATGTACAGATCCATTTCCATCTCTCCTCATCAGCACCTAACCTCTTGGGTGGACCATCCGTCTTCATCTTCCCTCCAAAGATCAAGGATGTACTCATGATCTCCCTGAGCCCCATAGTCACATGTGTGGTGGTGGATGTGAGCGAGGATGACCCAGATGTCCAGATCAGCTGGTTTGTGAACAACGTGGAAGTACACACAGCTCAGACACAAACCCATAGAGAGGATTACAACAGTACTCTCCGGGTGGTCAGTGCCCTCCCCATCCAGCACCAGGACTGGATGAGTGGCAAGGAGTTCAAATGCAAGGTCAACAACAAAGACCTCCCAGCGCCCATCGAGAGAACCATCTCAAAACCCAAAGGTGAGAGCTGCAGCCTGACTGCATGGGGGCTGGGATGGGCATAAGGATAAAGGTCTGTGTGGACAGC
GCGGCCGC


Table S3 Rat IgG2a intron targeted to mIgG1-Ubiquitin. Isotype donor constructs for HDR introducing synthetic exon. Table displays sequences of each feature of donor constructs used to change the isotype of rat IgG2a hybridomas to mIgG1 fused to Ubiquitin with a HIS tag. The gRNA-ISO and sequences of 5’ HA, IRES-Bsr-PolyA and 3’ HA of the HDR plasmid are previous published1. 
	
	Sequence

	5’HA
	AGAAAGATCTGAGTAGAACCAAGGTAAAAAGTGTGGGTAAAAACACATGTTCACAGGCCTGGCTGACATGATGCTGGGCACGTATGGAGGCAAAGTCAAGAGGGCAGTGTAAGGGCCAGAAGTGAATCCTGACCCAAGAATAGAGAGTGCTAAACCTACGTAGATCGAAGCCAACTAAAAAGACAAGCTACAAAACGAAGCTAAGGCCAGAGATCTTGGACTGTGAAGAGTTCAGAGAACCTAGGATCAGGAACCATTAGTAACAGGCCAAGGAAGATAGAAGCTGCCTAGGACTTGGCAAGAGCCAACATGGTTGGACTGGAAAAGAAAGGAGGAGACAGAAGACAGGAGAGATGTGCCAACTTGATTTTGGGCTTCACTGTTGTCCATACTGTGTGCAGCCATATGGCCCACAGATAACAGGTTTAGCCGAGGAACACAGATACCCACATTGGACAATGGTGGGGGAACACAGATACCCATACTACAGGGCTCTTTAGGGCATTTCCTGAAAGTGTACTAGGAGTGGGACTGGGCTCAAAGGGATTAGGTGTGATCTGGCCTGGTGAGGCTGACATTGGCAAGCCCAATGGTTGGGTGTTGCCTCCTCCATGT


	Splice Acceptor
	GCTAGCgatcgcaggcgcaatcttcgcatttcttttttccag


	mIgG1
	CAAAGACCACACCACCTTCTGTGTACCCACTCGCACCAGGCAGCGCCGCTCAAACCAACAGTATGGTGACCTTGGGGTGTCTTGTGAAGGGCTACTTTCCCGAGCCCGTTACCGTCACCTGGAACTCCGGGTCTCTCTCAAGCGGCGTTCACACCTTCCCCGCCGTACTGCAATCAGACCTCTATACCCTGTCTTCCAGCGTCACTGTACCCAGTTCCACCTGGCCCAGTGAAACTGTCACATGTAATGTCGCACACCCAGCTTCCTCCACCAAAGTGGACAAAAAGATCGTGCCTAGGGACTGTGGATGCAAGCCATGTATCTGCACTGTCCCCGAGGTTTCAAGTGTATTTATCTTCCCCCCAAAGCCCAAAGATGTCCTCACCATAACACTCACACCCAAGGTGACCTGCGTGGTGGTCGATATCAGTAAAGATGACCCCGAGGTCCAATTCAGCTGGTTTGTGGATGATGTAGAGGTCCACACTGCTCAGACTCAGCCACGGGAAGAGCAGTTTAACTCAACATTTCGGAGTGTGTCCGAACTGCCAATCATGCACCAAGATTGGCTCAATGGGAAAGAATTCAAATGCAGGGTGAATAGTGCCGCCTTTCCTGCACCAATAGAGAAAACCATATCAAAGACAAAGGGCAGGCCCAAGGCCCCTCAAGTCTATACTATACCTCCACCCAAGGAGCAAATGGCTAAAGATAAGGTAAGCCTCACCTGCATGATCACAGATTTTTTCCCAGAAGACATAACTGTCGAATGGCAATGGAACGGCCAACCTGCAGAAAATTACAAGAATACTCAGCCTATTATGGACACCGATGGCAGCTACTTCGTGTATTCAAAACTGAACGTACAGAAATCTAATTGGGAAGCAGGGAATACATTCACATGCTCTGTGTTGCATGAAGGGCTCCATAACCACCACACTGAAA AGAGCTTGAGCCACTCTCCCGGAAAG 


	Linker - UbK48R -      His10x
(Donor)
	CGTACGGGAGGTGGCGGTTCCGGGGGAGGTGGATCTGGAGGGGGCGGAAGTGGCGGTGGTGGATCAATGCAAATATTCGTAAAGACTCTGACCGGGAAAACCATTACACTTGAAGTGGAGCCGTCAGACACGATTGAGAATGTTAAGGCTAAGATTCAGGACAAGGAAGGTATCCCGCCAGACCAACAACGCCTGATCTTCGCCGGACGACAATTGGAGGATGGTAGGACTTTGAGCGATTACAACATACAGAAAGAATCTACTCTTCATTTGGTATTGCGGCTGAGGGGCGGGCATCACCATCATCACCATCACCACCACCATTGAGTCGACGTCGAG


	IRES Bsr polyA
	GCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGCCACAGAATTCGCCACCATGGCCAAGCCTTTGTCTCAAGAAGAATCCACCCTCATTGAAAGAGCAACGGCTACAATCAACAGCATCCCCATCTCTGAAGACTACAGCGTCGCCAGCGCAGCTCTCTCTAGCGACGGCCGCATCTTCACTGGTGTCAATGTATATCATTTTACTGGGGGACCTTGTGCAGAACTCGTGGTGCTGGGCACTGCTGCTGCTGCGGCAGCTGGCAACCTGACTTGTATCGTCGCGATCGGAAATGAGAACAGGGGCATCTTGAGCCCCTGCGGACGGTGCCGACAGGTGCTTCTCGATCTGCATCCTGGGATCAAAGCCATAGTGAAGGACAGTGATGGACAGCCGACGGCAGTTGGGATTCGTGAATTGCTGCCCTCTGGTTATGTGTGGGAGGGCTAAGTACTAGTCGAGTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGAGATCT


	3’HA
	TGTACAACTTGGGGAGGGTACAAAATGGAGGACTTGTAGGAGCTTGGGTCCAGACCTGTCAGACAAAATGATCACGCATACTTATTCTTGTAGCTGAAACAACAGCCCCATCTGTCTATCCACTGGCTCCTGGAACTGCTCTCAAAAGTAACTCCATGGTGACCCTGGGATGCCTGGTCAAGGGCTATTTCCCTGAGCCAGTCACCGTGACCTGGAACTCTGGAGCCCTGTCCAGCGGTGTGCACACCTTCCCAGCTGTCCTGCAGTCTGGACTCTACACTCTCACCAGCTCAGTGACTGTACCCTCCAGCACCTGGTCCAGCCAGGCCGTCACCTGCAACGTAGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGAAAATTGGTGAGAGAACAACCAGGGGATGAGGGGCTCACTAGAGGTGAGGATAAGGCATTAGATTGCCTACACCAACCAGGGTGGGCAGACATCACCAGGGAGGGGGCCTCAGCCCAGGAGACCAAAAATTCTCCTTTGTCTCCCTTCTGGAGATTTCTATGTCCTTTACACCCATTTATTAATATTCT
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