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Neospora_caninum_SBE1 IISACDDAFRKPEERFVWNDQAWMARRKELGERDLLRRQPMAIYEVHLPSWMRGDN--NTYLSYRELADRLVRHVKTMNFTHVEFLPLAHHPFEGSWGYQVTGLYAPYSRLGNPDDFKYLVDTLHQSGIGVFLDFVPAHFCKDS-WGLAR   441
Toxoplasma_gondii_SBE1 IISACDDAFRKPEERFVWNDQAWMSRRKQLGEEDLLRRQPMAIYEVHLPSWMRGDN--NTYLSYRELADRLVRHVKTMNFTHVEFLPLAHHPFEGSWGYQVTGLYAPYSRLGSPDDFKYLVDKLHQSGIGVFLDFVPAHFCKDS-WGLAR   442
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Mus_musculus_GBE1 VVRENNNVNYDWIHWAP--EDPYKFKHSR-----PKKPRSLRIYESHVGISSHEGK----IASYKHFTSNVLPRIKDLGYNCIQLMAIMEHAYYASFGYQITSFFAASSRYGTPEELKELVDTAHSMGIVVLLDVVHSHASKNSEDGLNM   302
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Neospora_caninum_SBE1 YDGEPCYEYADPREGEHKMWGTLVFNFRRSEVRSFLLGAAYHWLRRYHIDGLRIDAVSSMLYKNHQRDP--GDWLPNEFGGDANLQAMSLLQELNWVVHQEFPGVFTMAEESTSWQGVTDKEKG------------------LGFDAKWD   571
Toxoplasma_gondii_SBE1 YDGEPCYEYADPREGEHKMWGTLVFNFRRSEVRSFLLGAAYHWLRRYHIDGLRIDAVSSMLYKNHQREP--GDWLPNEFGGDANLQAMSLLQELNWVVHQEFPGVFTMAEESTSWQGVTDKEKG------------------LGFDAKWD   572
Besnoitia_besnoiti_SBE1 YDGEPCYEYADPREGEHKTWGTLVFNFRRSEVRSFLLGAAYHWLRRYHIDGLRIDAVSSMLYKNHQREP--GDWLPNEFGGDANLQAISLLQELNWVVHQEFPGVFTMAEESTSWQGVTDKDKG------------------LGFDAKWD   576
Eimeria_tenella_SBE1 YDGEPCYEYADPREGEHKLWGTAVFNYRRNEVRSFLLGAAYHWLRRYHIDGLRIDAVSSMLYKNHQKKD--GEWLPNEHGGDANLQAISLLQELNWVVHKEFPGVFTMAEESTSWRGVTDKADGQATTQVHPTAPSVESSRRLGFDAKWD   592
Vitrella_brassicaformis_GlgB YDGVPLYEYADPKEGEHLEWGTMVFNFRRSEVRSFLLGAAYHWLRRYHIDGLRIDAVSSMLYKNHMRGP--GQWIANEHGGDANLQAISLLQEMNWVVHKEFPGVFTMAEESTSWQGVTNQDTG------------------LGFDAKWD   560
Cryptosporidium_parvum_SBE1 YDGTPTYEYGDPREGEHKQWGTAVFNFRRNEVRSFLLGAAYHWLRRYHIDGLRIDAVSSMLYRNYLRPN--GEWIPNEFGGDANLEAVSLLQELNWVIHKEFPGVFTMAEESTAWQGVTHKDGG------------------LGFDAKWD   695
Gregarina_niphandrodes_SBE1 FDGEPCFEYADPREGEHKTWGTKVFNFRRNEVRSFLLGAGYHWLRRYHVDGLRIDAVSSMLYKNYCR----DEWIPNEEGGDANLEAINMLQELNWVIHREFPGVLTMAEEATSWRGVTDKEKG------------------LGFDFKWD   557
Paludisphaera_borealis_GlgB FDGTHLYEHADPRLGEHRDWGTKIFNYGRPEVRNFLFGNALFWLDRYHIDGLRVDAVASMLYLDYSREP--GEWVPNIFGGNENLEAIDFLKQLNEICHREHPGILTIAEESTSWSGVSRPTYLGG----------------LGFSLKWN   502
Aquisphaera_giovannonii_GlgB FDGTHLYEHADPRLGEHRDWGTKIFNYGRAEVRNFLFGNALFWLDRYHIDGLRVDAVASMLYLDYSRQP--GDWVPNMFGGNENLEAIDFLKRLNEICHQEHPGILTIAEESTSWSGVSRPTYLGG----------------LGFSLKWN   488
Isosphaera_pallida_GlgB FDGTHLYEHADPRLGEHRDWNTKIFNFGRNEVRNFLLGSALFWLERYHIDGLRVDAVASMLYLDYSRQP--GEWLPNRFGGNENLEAIDFLKRLNELCHGHHPGILTFAEESTSWPGVSRPTYLGG----------------LGFSLKWN   535
Thiohalomonas_denitrificans_GlgB FDGTPLYEHADPRRGEHQDWGTYIFNFGRKEVKAFLIASALYWLEELHLDGLRVDAVASMLYLDYSREP--GEWLPNVHGGREHLEAVEFLKELNTVVYQQAPGVLTMAEESTAWPGVSRPVSEGG----------------LGFSLKWN   492
Solemya_velesiana_GlgB FDGTALYEHADPRRGEHRDWGTLIFNYGRAEVQNFLLASAVYWLEEFHLDGLRVDAVASMLYLDYSREP--GDWIPNEHGGRENLEAVDFLRHLNEVTHEQFPGTLMMAEESTAWPQVSRPTWLGG----------------LGFSMKWN   481
Nitrosomonas_communis_GlgB FDGTPLYEHGDPRKGEHLDWSTLIFNYSRHEVKNFLLSSALYWLEQFHIDGLRVDAVASMLYLDYSRT----EWIPNQYGGRENLEAIDFLRQVNTVVHGQCPGVLIFAEESTSWPQVTKPADSGG----------------LGFDIKWN   477
Candidatus_Thiomargarita FDGTPLYEHEDPRKGEHLDWSTLIYNYSRYEVKNFLLSSAFYWLEEMHLDGLRVDAVASMLYLDYSRE----DWIPNEFGGRENLEAIEFMRELNTVAHGEYPGVLIMAEESTSWPQVTRPIEVGG----------------LGFSLKWN   479
Homo_sapiens_GBE1 FDGTDSCYFHSGPRGTHDLWDSRLFAYSSWEVLRFLLSNIRWWLEEYRFDGFRFDGVTSMLYHHHGVGQGFSGDYSEYFGLQVDEDALTYLMLANHLVHTLCPDSITIAEDVSGMPALCSPISQGG----------------GGFDYRLA   436
Mus_musculus_GBE1 FDGTDSCYFHSGPRGTHDLWDSRLFIYSSWEVLRFLLSNIRWWLEEYCFDGFRFDGVTSMLYHHHGMGQGFSGDYNEYFGLQVDEDALIYLMLANHLAHTLYPDSITIAEDVSGMPALCSPTSQGG----------------GGFDYRLA   436
Arabidopsis_thaliana_SBE2 FDGTDGQYFHSGSRGYHWMWDSRLFNYGSWEVLRYLLSNARWWLEEYKFDGFRFDGVTSMMYTHHGLQVEFTGNYNEYFGYSTDVDAVVYLMLVNDLIHGLYPEAIVVGEDVSGMPAFCVPVEDGG----------------VGFDYRLH   565
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Neospora_caninum_SBE1 LGWMNDTLSYLCLPLYKRPEPACHNKLTFRGLYMAHEKWILPLSHDEVVSGKG------------SLLDKCGFAGSPFEDRIKTLKTLFGYQVGSPGR-PLIFMGAEIGQGREWKDNRS----------VDWHEGEEELRKKLCIWVSDL   698
Toxoplasma_gondii_SBE1 LGWMNDTLSYLCLPLYKRPEPACHNKLTFRGLYMAHEKWILPLSHDEVVSGKG------------SLLDKCGFAGSPFEDRIKTLKTLFGYQVGSPGR-PLIFMGAEIGQGREWKDNRS----------VDWHEGEEELRKKLCIWVSDL   699
Besnoitia_besnoiti_SBE1 LGWMNDTLSYLCLPVNKRPEPACHNKLTFRGLYMAHEKWILPLSHDEVVSGKG------------SLLDKCGFAGSPFEDRIRTLKTLFGFQVGSPGR-PLIFMGAEIGQGREWKDSRS----------VDWHEGEEELRKKLCIWVSDL   703
Eimeria_tenella_SBE1 LGWMNDTLSYLCCPVENRRK--CHNKLTFRGLYMAHERWILPLSHDEVVSGKG------------SLLDKCGYLGTPFEDRIRTLKTLYGFQIGMPGR-PLIFMGGEIGQGREWKDNRS----------VDWHEGEEELRKKLCIWVSDL   717
Vitrella_brassicaformis_GlgB LGWMNDTLEYLTTPGPMRGG--AHSKLTFRGLYVAHEKWVLPLSHDEVVSGKG------------SLLDKCGFQGTPFEERLKTLRTLYGFQVGVPGR-PLIFMGGEIAQGREWKESRS----------VDWHEGEEDSRKKTC------   679
Cryptosporidium_parvum_SBE1 LGWMNDTLSYLYTPPDNKSS--KHNKLTFRGLYMSHEHWVLPLSHDEVVNGKG------------SLLDKCGFTGAPYMDRIRTLKTLFGYQVGMPGR-PLLFQGAEIAQGREWKENRS----------VDWHEGEEDVRKKVCIFLSDL   820
Gregarina_niphandrodes_SBE1 LGWMNDTISYLCKPTPLRPE--SHGKLTFRGLYMAHERWVLPLSHDEVVSGKG------------SLLDKCAFIGSSFEEKASTLKSLIVYQAGLCGR-PLLFMGAEFAQGREWNESRS----------LDWHEAREEHRSKVMKSVADT   682
Paludisphaera_borealis_GlgB MGWMNDTLRYFAKDPVYRKY--EHGGLTFSMIYAFSENFILPLSHDEVVHGKR------------SLLDKMPGD---LWQKFANLRLLYGYMYGHPGK-KLLYMGDEIAQWREWNHDES----------IDWHLLDWPDHRGVFQLVTDL   624
Aquisphaera_giovannonii_GlgB MGWMNDTLRYMSKDPVFRKY--EHGALTFSMIYAFTENFVLPLSHDEVVHGKG------------SLLDKMPGD---VWQKFANLRLLYGYMYGHPGK-KLLFMGDEIAQWREWNHDES----------LDWHLLEWRDHEGIFKLVCDL   610
Isosphaera_pallida_GlgB MGWMNDTLSYFAKDPIHRKY--HHGMLTFSLIYAFHENFVLPLSHDEVVHGKG------------SILDKMPGD---LWQKFANVRLLYAYMFAHPGK-KLLFMGNEIAQWREWSHAES----------LDWHLLEWASHRGVQTLVRDL   657
Thiohalomonas_denitrificans_GlgB MGWMNDTLSYMHKDPVHRRW--HHDQLTFGLMYAFSENFMLPFSHDEVVHMKR------------SMLEKMPGD---EWQRFANLRLLYTYLFTMPGK-KLLFMGNEFAQGREWNFEGP----------LDWHLLEHENHNGVRSLVADL   614
Solemya_velesiana_GlgB MGWMHDTLAYMEKDPIHRHY--HHDQLTFGLIYAFTENFVLPFSHDEVVHGKG------------SLLDKMSGD---DWQRFGSLRLLYSYMLTYPGK-KLLFMGSEFAQGREWNENDQ----------LDWYLIDRPQHHGMRALVSEL   603
Nitrosomonas_communis_GlgB MGWMNDSLAYWSKNPIYRQH--HHNILTFSMLYAFSENFILPFSHDEVVHGKG------------SMLNKMPGD---EQQRFANLRLIYTYLFTHPGK-KLLFMGTEFGQGLEWNSAGV----------LDWYVLEYANHKGVQLLVKDL   599
Candidatus_Thiomargarita MGWMNDSLSYMSKEAVYRKY--HHDKLTFSMLYAFEENFLLPFSHDEVVHGKG------------SMVNKMPGD---EWQRFANLRLLYTYMFTHPGK-KLLFMGTEFAQGLEWNSANT----------LDWYVLEYEFHKGLQGLVKDL   601
Homo_sapiens_GBE1 MAIPDKWIQLLKEFKDEDWN-MGDIVYTLTNRRYLEKCIAYAESHDQALVGDKSLAFWLMDAEMYTNMSVLTPFTPVIDRGIQLHKMIRLITHGLGGEGYLNFMGNEFGHPEWLDFPRK-----------GNNESYHYARRQFHLTDDDL   574
Mus_musculus_GBE1 MAIPDKWIQLLKEFKDEDWN-MGNIVYTLTNRRYLEKCVAYAESHDQALVGDKTLAFWLMDAEMYTNMSVLAPFTPVIDRGIQLHKMIRLITHGLGGEGYLNFMGNEFGHPEWLDFPRK-----------GNNESYHYARRQFNLTDDDL   574
Arabidopsis_thaliana_SBE2 MAVADKWIELLKK-RDEDWQ-VGDITFTLTNRRWGEKCVVYAESHDQALVGDKTIAFWLMDKDMYDFMAVDRQATPRVDRGIALHKMIRLITMGLGGEGYLNFMGNEFGHPEWIDFPRTDQHLPDGRVIAGNNGSYDKCRRRFDLGDAEY   713
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Neospora_caninum_SBE1 LAVYVHHKALHAGDDEPWNFKWTDCDNSKDC-VIAFLRSYMDWYNDILVVCNFSPN-VYYRYPIGVPHGGEWEVILNSDDWRYAGGMVGPGNLSRIHTTQGGRLGWPYCLWLDLPPFGCLYIKCPQP---------------------QP   825
Toxoplasma_gondii_SBE1 LAVYVHHKALHAGDDEPWNFKWTDCDNSKDC-VIAFLRSYMDWYNDILVVCNFSPN-VYYRYPIGVPHGGEWEVILNSDDWRYAGGMVGPGNLSRVHTTQGGRLGWPYCLWLDLPPFGCLYIKSPQP---------------------QP   826
Besnoitia_besnoiti_SBE1 LAVYVHHKALHAGDDEPWNFKWTDCDNSKDC-VIAFLRSYMDWYNDILVVCNFSPN-TYYRYPIGVPHGGEWEVILNSDDWRYAGGMVGPGNLSRVHTTQGGRLGWPYCLWIDLPPFGCLYLKAPQL---------------------AA   830
Eimeria_tenella_SBE1 LGLYKSQPALHAGDDETWNFKWTDCDNNNDC-IVAFLRSYEFWFNDILVVCNFSPQ-AYYRYPVGVPHGGEWQLLLNSDDWKYAGGMCGRGNGSYIHTTQGGRLGWPYCLWLDVPGNGCLYLKAPQP---------------------SA   844
Vitrella_brassicaformis_GlgB -------------DDESWNFQWVDCDNASDN-LIAFLRKYGEWYNDILVICNFSGN-TYYRYPIGCPHGGEWEVLLNSDDWRYGGAMNGPGNLSRIHTTQGGRIGWPYCLWLDIPAFGCLYLKAPTP---------------------PE   793
Cryptosporidium_parvum_SBE1 LAVYKNNVSLHAGDDESWNFQWVDCENSQDC-IIAFLRKYKEWYNDVVVVCNFSSR-RYNHYPIGVPHGKEWLVMLNSDDWKYGGAMFGPGNNSTVHASHGGRVGWDYCLWIDIPEFSCMYLKPLFN---------------------PN   947
Gregarina_niphandrodes_SBE1 MAIYKNEKAMHAGDDEPWNFKWVDCDSRNAC-LVAFLKSYEEWFNDLLVICNFSAD-THYRYPFGVPHGGEWEVLLNTDDWAYGGQMRGIGKGRTAKTTQGGRLGWPYCLWLDVPAWSAMILKAPKPDRAAELVERIRIAKGACRPFEHM   830
Paludisphaera_borealis_GlgB NALYKHQASLHQIDFDWQGYEWLELHDWENS-VLAFLRRAKNSEDAMVVVCNFTPV-VRDDYRVGVPTEGFYEEILNTDADIYGGSNVGNHGG--VWSHHEPHAGRPFHISLRLPPLGVLFLKVPTT---------------------AG   749
Aquisphaera_giovannonii_GlgB NALYVSERPLHEVDFDWQGYEWLELHDWENS-VLAFLRRAKDSKDSMVVICNFTPV-VRENYRIGVPVEGYYREVLNTDADIYGGSNVGNHGG--VHAVPEPHGGKPYHLSLRVPPLGVLFLKTPQP---------------------PP   735
Isosphaera_pallida_GlgB NRLYRSLPALHEVDFDWRGFEWLELHDADNS-VLAFLRRGRDPDDIVVCVCNFTPV-PRHHYRVGVPSGGFYEEILNTDAALYGGGNVGNAGG--VEAEFGEHAGRPFHLTITVPPLATVYFRIRRG-----------------------   780
Thiohalomonas_denitrificans_GlgB NHLYRDSPALHAHDFEPEGFQWLDCDDADSS-RLVFTRRG--GGQEWVVALNFTPV-LHSGYRLGVPVSGQWEIIFNSDSRFYGGSNAGPSGP--ITSRPVPAMGKEHSIEIALPPLAGVILRKVPE---------------------EP   737
Solemya_velesiana_GlgB NRLYRKTPALHEIEFTGEGFEWIDCHDASQS-TLSYQRKAK-DGSFVVVILNFTPI-PRENYRIGVPAEGRYREIFNSDSSYYGGSNMGNAGA--VESEPTSWMGLPQSIQLTLPPLGALVLQRD-------------------------   723
Nitrosomonas_communis_GlgB NHLYHQTTALHQYDFDWHGFEWIDCNDNRNS-ILTYLRKS--DENFLVVALNLTPV-LHENYRMGVPESGTYKEIFNSDSNFYAGSNVGNGDVN-LVAEAIEWNGRPYSISLTLPPLGAIILEKLIS-----------------------   721
Candidatus_Thiomargarita NNLYHKDKALYQYEFEWRGFEWIDCRDADNS-VLIFLRKS--DEEMLIVAVNFTPV-PRYDYRIGVPKSGLYQEILNSDAACYGGSNVGNGAML-LKAEDKPWMERDHSISITLPPLAGIILKQVEE---------------------KV   725
Homo_sapiens_GBE1 LRYKFLNNFDRDMNRLEERYGWLAAPQAYVSEKHEGNKIIAFERAGLLFIFNFHPSKSYTDYRVGTALPGKFKIVLDSDAAEYGG-HQRLDHSTDFFSEAFEHNGRPYSLLVYIPSRVALILQNVDL---------------------PN   702
Mus_musculus_GBE1 LRYKFLNNFDRDMNRLEERCGWLSAPQAYVSEKHEANKTITFERAGLLFIFNFHPSKSYTDYRVGTATPGKFKIVLDSDAAEYGG-HQRLDHNTDYFAEAFEHNGRPYSLLVYIPSRVALILQNVDL---------------------QN   702
Arabidopsis_thaliana_SBE2 LRYHGLQEFDRAMQNLEETYGFMTSEHQYISRKDEGDRVIVFERGNLLFVFNFHWTNSYSDYRIGCSVPGKYKIVLDSDNSLFGG-FNRLDDSAEFFTSDGRHDDRPCSFMVYAPCRTAVVYAAVDD---------------------DD   841
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Neospora_caninum_SBE1 ETMKDLDSGEKANAAQ-DRPASSNGEAGKLE------------   855
Toxoplasma_gondii_SBE1 E-VKGLDSAEKKKVAKEDPPANTNGDIGKTDAVDSGNGNLEAS   868
Besnoitia_besnoiti_SBE1 EQRKALEAAAEEESEK-QKESAARQQTDAVEK-----------   861
Eimeria_tenella_SBE1 EEKRRMIN----ESQRAKEPADREGKTGDAG------------   871
Vitrella_brassicaformis_GlgB VREKQEQQ------QKEKKAAEGEGDKGGSS------------   818
Cryptosporidium_parvum_SBE1 ENDS---------------------------------------   951
Gregarina_niphandrodes_SBE1 ERELALTLKKPKQDPATQDPATQDSTTQEGT------------   861
Paludisphaera_borealis_GlgB AGPKKK-------------------------------------   755
Aquisphaera_giovannonii_GlgB PEIERLKPHQG--------------------------------   746
Isosphaera_pallida_GlgB -------------------------------------------   780
Thiohalomonas_denitrificans_GlgB PPAR---------------------------------------   741
Solemya_velesiana_GlgB -------------------------------------------   723
Nitrosomonas_communis_GlgB -------------------------------------------   721
Candidatus_Thiomargarita EVIKETKPCKKT-------------------------------   737
Homo_sapiens_GBE1 -------------------------------------------   702
Mus_musculus_GBE1 -------------------------------------------   702
Arabidopsis_thaliana_SBE2 DDERSSLVPIGLLPEDV--------------------------   858

......1060......1070......1080......1090...

Fig. S1. Alignment of amino acid sequence and phylogenetic relationships analysis of starch branching enzyme in 
T. gondii and selected species.
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Fig. S2. Construction of SBE1 complementation strains. 
A. Schematic illustration of generation of the Comp-SBE1 strain via CRISPR/CAS9-mediated technique. 
B. Diagnostic PCRs on a Comp-SBE1 clone. C. The presence of SBE1 was confirmed by IFA. Samples were stained with mouse anti-Ty and rabbit anti-T. gondii ALD.



Table S1: Primers used in this study. 

Primer Sequence (5’-3’) Used for 

gRNA-SBE1-Fw 

GGGTCTGCATATTCATAGCAGTTTTAGAGCTAGAAAT

AGC TAGAAATAGC 

Construction of gRNA 

plasmid for SBE1 

knockout gRNA-Rv AACTTGACATCCCCATTTAC 

pUC19-Fw GGCGTAATCATGGTCATAGC Amplification of pUC19 

vector pUC19-Rv ACTGGCCGTCGTTTTACAAC 

loxp-DHFR*-loxp-Fw CAACCCGCGCAGAAGACATC Amplification of loxp-

DHFR*-loxp fragment loxp-DHFR*-loxp-Rv GGACACGCTGAACTTGTGGC 

U5-SBE1-Fw 

GTTGTAAAACGACGGCCAGTCTCTCATGCACTCAAC

ATC 

Amplification of the 5’ 

homologous arm of 

SBE1 U5-SBE1-Rv 

GATGTCTTCTGCGCGGGTTGCTTCTCCTGACTGAGG

TGAC 

U3-SBE1-Fw 

GCCACAAGTTCAGCGTGTCCGTGAAGGCGCGTGAA

AACCC 

Amplification of the 3’ 

homologous arm of 

SBE1 U3-SBE1-Rv 

GCTATGACCATGATTACGCCCGTACTCCTCCATCTTG

GC 

5’-UpU5-SBE1 GGTAGCCCGATATTCACATGCAG Verification of 

SBE1deletion by PCR1 3’-In DHFR* GATTTGTGAGGACGACTCAC 

5’-In DHFR* CACGACAGCAGACAACTTTC Verification of SBE1 

deletion by PCR2 3’-DnU3-SBE1 GTGCCGTGCGAAAAACACGGAAC 

In-SBE1-Fw GTCACAGGTTTATACGCGCC Verification of SBE1 



In-SBE1-Rv GCTCTTGGAGGAGAGACATG deletion by PCR3 

Vec-Fw GAGGTCCACACGAACCAGGAC Amplification of the 

complementation vector Vec-Rv CTTGCTCACCATTTTAGATC 

SBE1-CDS-Fw 

GATCTAAAATGGTGAGCAAGATGGGAGATCTTCGAG

CATC Amplification of SBE1 

CDS 

SBE1-CDS-Rv 

GTCCTGGTTCGTGTGGACCTCCTCCTGGCGCTCGTA

AACAG 

gRNA-HXGPRT-Fw 

GCAGAACTTACTTCGGCGAGGGTTTTAGAGCTAGAA

ATAGC 

Construction of gRNA 

plasmid for HXGPRT 

knockout 

PCR4-SBE1-Fw GTGGACATGGCCGCTGCATG Verification of SBE1 

complementation by 

PCR4 

PCR4-SBE1-Rv GTTGTTGTCGCCACGCATCCAG 

In-HXGPRT-Fw CAAGGGCCGTATTGAGCCCATG Verification of HXGPRT 

deletion by PCR5 In-HXGPRT-Rv CACACGCCTTCCAAATGTCGCG 

CAT-Fw 

CGTGTTTACTCGGATACTGACGAGGTCGACGGTATC

GATAAGC Amplification of CAT 

fragment 

CAT-Rv 

CCCTGCCACTGTTTATTCGCGCTCTAGAACTAGTGGA

TCG 

p-SBE1-CAT-U5-Fw GATGCTACACATTTCTCACC Amplification of the 5’ 

homologous arm of 

SBE1 based on CAT tag 

p-SBE1-CAT-U5-Rv GTCAGTATCCGAGTAAACACG 



p-SBE1-CAT-U3-Fw CGAATAAACAGTGGCAGGG Amplification of the 3’ 

homologous arm of 

SBE1 based on CAT tag 

p-SBE1-CAT-U3-Rv AGTTGCTAGCTCTACTTCGC 

3’-In CAT GCACTGTGAGCACTGATAGG 

Verification of SBE1 

deletion by PCR1 

5’-In CAT GGAGTGTTTCGCAGCAAGC 

Verification of SBE1 

deletion by PCR2 
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