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Table S1 Primers used in this study.  
	Primers
	Sequences (5′-3′)

	ASFV-p72-F
	CGGGATCCATGGCATCAGGAGGAGCTTTTTG

	ASFV-p72-R
	TACTCGAG TTAGGTACTGTAACGCAGCAC

	ASFV-CD2v-F
	CGGGATCCATGATAATACTTATTTTTTTAATA

	ASFV-CD2v-R
	TACTCGAGTTAAATAATTCTATCTACGTG    

	CALL001
	GTCCTGGCTGCTCTTCTACAAGG

	CALL002
	GGTACG TGCTGTTGAACTGTTCC

	VHH-FOR
	CAGGTGCAGCTGCAGGAGTCTGGGGGAGR

	VHH-REV
	CTAGTGCGGCCGCTGAGGAGACGGTGACCTGGGT

	Mp57
	TTATGCTTCCGGCTCGT

	GIII
	CCACAGACAGCCCTCA



Note: Restriction sites are underlined.
VHH, heavy chain antibody variable region; ASFV, african swine fever virus; p72、CD2v, phosphoprotein; F, forward; R, reverse; Nb, nanobody.
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[bookmark: _Hlk150782762][bookmark: _Hlk150813466]Figure S1. Expression, purification, and identification of the recombinant ASFV-p72 and-CD2v proteins. A Assessment of the expression and purification of the recombinant ASFV-p72 protein by SDS-PAGE and Coomassie brilliant blue staining. B Assessment of the expression and purification of the recombinant ASFV-CD2v protein by SDS-PAGE and Coomassie brilliant blue staining. C Antigenicity of the recombinant ASFV-p72 protein as assessed using western blotting. D Antigenicity of the recombinant CD2v protein as assessed using western blotting analysis. Positive pig serum sample for anti-ASFV antibodies was used as a source of primary antibodies. M: Protein marker; Lane 1: pET28a vector control; Lane 2: Bacterial induced with 0.5 mmol/L IPTG; Lane 3: Supernatant after sonication; Lane 4: Precipitation after sonication; Lane 5: Purified ASFV-p72 or -CD2v protein. 
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Figure S2. Identification of the successful insertion of the VHH genes in the pMECS vector from the 48 clones using PCR. M: marker
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[bookmark: OLE_LINK120][bookmark: OLE_LINK121]Figure S3. Sequences alignment of the 44 positive clones in the library by PCR detection.
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[ QESGGGSVOAGGSLRLSCEASGYRYS- 51 VSHGHFR- GAPGKEREGVATI YT~ - - - YGGI TYYTNSVKGRF 11 SQDNAKNTLYLHIKGL KPEDSAT VY CAADT RGDSRN- - - - - 5- - - VWIGPEGF GDWGQGT QVTVSSAA
LOESGGGSVQAGGSLRLSCAASGY TYK- S- LYMAW R- QAPGKERAGVAGI - - - - SPEGNFKYYADSVKGRFTI SRONAKNGLYL QUNSLKPEDSAMYYCAADTKPI DLS: TVVAGTVPDFRYWGQGTQVTVSSAA
LOESGGGSVQAGGSLRLSCAASADPSR. R. YCUGHE R- VAPGKEREGVARV- - - - - DSDGSTNYADSVNGRETI SKDSDKNTLYL QHNSLRPDDTAQY YCAADGSW: - - YCDGRRI QDF- - - - - NY- - WGQGTQVTVSSAA

LOESGGGSVQAGGSLRLSCAV SGYTVS- S- KDMGHF R- QVPGKEREGVAY | WR- - - RGGGRPYYADSVKGRFTI

LOESGGGSVQAGGSLRLSCAASGNTYS- T- NFMAWF R- QAPGKEREGVAAI - - - - - DSGGSTRYADSVKGRFTI
LOESGGGSVQAGGSLTLSCVASGDSPS- S- LFMGCF R- QAPGKGREGVAY - - - - STSGHMKHYTDSVKGRF TI
LOESGGGSVQAGGSLRLSCAASGF AFS- - DAVHSWR- QAPGKGLEWSSI N- - - SGGGS- TDYSDSVKGRFTI

LOESGGGSVQAGGSLRLSCVASGY SGN- SF Y SHGWF RRQAPGKEREGVAT| DT- - - - - DDNTSYADSVKGRFTI
LOESGGGLVEPGGSLKL SCAASGF GFR- - LADMSWR- QAPGKEVEW SGI Y- - - GGSTARTRYAESVKGRFTI
LOESGGGLVQPGRSLRLSCAVSGFTVR- S- YY1 AWFR- QAPGKEREAVARI - H- - - SGGGKI DYADSVKGRFTI
LOESGGGSVQAGGSLRLSCVASGYTYS- D- YCMGULR- QAPGKEREGVAAI - - - - - DSDGSTSYADSVKGRFTI
LOESGGGSVQAGGSLRLSCAASGY TFS- K- GI | GUF R- QAPGKKREGVAAI - - - - - DSDGSTNYADSVKGRFTI
LOESGGDSVQAGGSLRLACTASGYTSS- A- YYMGWF R- QAPGKEREGVAAI YT- YTSGGVKTAYADSVKGRFAI
LOESGGGSVQAGGSLRLSCEASGY! YS- R- YCHGHF R- RAPGKEREGVTTI
LOESGGGSVQAGGSLRLSCAASGNTYS- Y- NYI AWFR- QAPGKEREGVATI YT- - - YTGGRTHYADSVKDRFTI
LOESGGGSVQAGGSLRLSCAVSGYSSC- N- YDTYWYR- QAPGKGREFVSRI
LOESGGGSVQT GGSLRLSCAVPGWALS- | - SCHGWF R- QAPGKEREGVATI - - - - - DSDSTTSYADSVKGRFSI
LOESGGGSVQAGGSLRLSCAASGYTYS- D- YCHGWF R- QAPGKEREGVAHI - - - - - DSDGSI NYADSVKGRFTI
LOESGGGLVQPGRSLRLSCAVSGFTVR- S- YY1 AWFR- QAPGKEREAVARI - H- - - SGGGKI DYADSVKGRFTI
LOESGGGSVOQAGGSLRLSCATSGYT- - - - - YKMGHF R- QAPGKEREGVAAI YTAI SNSGGVAYYADSVKGRFTI
LOESGGGLVEPGGSLKL SCAASGF GF R- - LADMSWR- QAPGKEVEW SGI Y- - - GGSTARTRYAESVKGRFTI
LOESGGGLVQPGGSLRLSCAASGF TFS- - F SOMQWR- QAPGKGLEWSTI L- - - SDG- T- TYYAEPVKGRFTI
LOESGGGSVQAGGSLRLSCVVSGYTYG- S- YDMAWF R- QAPGKEREGVAG!
LOESGGGSVQAGGSLRLSCAASGYTCG- R- YDMSWY R- QAPGKEREFVSVI
LOESGGGLVQPGGSLRLSCAASGLTFS- - TYDHNWR- QAPGKGLEWSI | R:
LOESGGGSVRAGGSLRLSCTPSEDTYT- R- YALAWF R- HAPGKEREGV GCI
LOESGGGSVQPGGSLRLSCAASEY GAS- S- TYHGHF R- QAPGKERERVAI |
LOESGGDSVQAGGSLRLSCYVSEGTYY- HTFCHAWF R- QAPGKEREGVAAI
LOESGGGSVQAGGSLRL SCSASGSTYS- L- YCHGWF R- QAPGKEREGVAAI - - - - - DSAGTTTYTRSVKGRFTI
LOESGGGSVQAGGSLRLSCAASRY PVS- A- YRMGIF R- QAPGKEREGVAAF - - - - - DCY GNTAYANSVKGRFTI
LOESGGGSVQAGGSLRLSCAASGY TST- | - YAMGHF R- QAPGKEREGVASI Y| RGGTRNGPSYYVDSVKGRFTI
LOESGGGSVQAGGSLRLSCAASGNTY N- D- Y CHGHF R- QAPGKEREGVAAI - - - - - DSDGSTSYTDSVKGRF TI
LOESGGGSVQAGGSLTLSCAASGNTRR- S- YCHGWF R- QAAGKEREGVAAI YFG- - - - NGYTYYSDSVKGRFTI

LOESGGGSVQAGGSLRLSCAASGY TYS- S- YCHMAWF R- QAPGKAREGVAAI - - - - - DSVGSTSYASSVKGRFTI
LOESGGGSVQAGGSLRLACY GSGNTYS- S- NFMAWF R- QAPGKEREGVAAI - - - - - DKDGSTRYADSVKGRFTI
LOESGGGSVOAGGSLRLSCAASGF TI R- P- YCMAWF R- QAPGKEREEVASF- - - - - NI AGI ATYPDSVKGRFAI
LOESGGDSVQAGGSLRLSCAASVNTNS- N- Y CHGWF R- QAPGKAREGVATI - - - - - DTDGRT SYADSVKGRF TI
LOESGGDSVQAGGSLRLSCAASGI PYR- S- NCHGWF R- QAPGKEREGV AAM- - - - - TSGGFAHYADSVKGRFTI

LOESGGGSVQAGGSLNL SCAASGDT - - - - - NFMAWF R- QAPGKEREGVAAI YA- - - - AGFRSYYADSVKGRFTI
LOESGGGSVQAGGSLRLSCVASGY TDS- | - YSHGWF R- GHPGDEREGVAAI - - - - SRGGGI TNYADSVKGRFTI
LOESGGGSVQAGGSLRL SCTASGDGY HYSRKYVAWF R- QVPGKEREGVAALST- - - - GSRVTYYSDSVKDRFTI
LOESGGGSVQAGGSLRLSCAASGY SDN- SF Y SHGIF RRQAPGKEREGVATI DT- - - - - DDSTSYADSVKGRFTI
LOESGGGSVQAGGSLKL SCATSGYTDS- RS- CHGWF R- QSPGKERENVAV - - - - - TSSGEATYAESVKDRFI |
LOESGGDSVQAGGSLRLSCTASGDTDS! PV - MAWE R- QGPGKERDRVASTLR:- - - - GSTVTYVSSSVKGRFTI

- DSDGDI SYVDSVKGRETHI KDNAKNTLYL QUNSL KPEDTAMYYCAL APGA- - - YCNGGF -

- - ESDGTTNYAYSVKGRETTSRNNAKNTVYL QUNSLKPEDT AHYYCSAAP- - - TTWCPAPY DDV

- HNGDGY WY ADSVKGRF TVSHDNAKNTL F L QUNSL KPEDT AHY Y CAAG-
- - VSDRSTYYGDSAQGRF TVSRDNAKNTL YL QUNSL KPEDT AMYY CAAARR- -

SQDNAKNTVYL QUNSLKLEDT GHYY CAARLTY GGTW- RSESD- - - - FGYWGAGTQVTVSSAA
SKDNAKNTLYLQUNSLKPEDTAMYY CAASQYTSL- - - RGGYD- - FFRDLVDF GYWGQGTQVTVSSAA
SRONAKNTVYL QUNSLKPEDTAMYY CAAGARAGALE: ESW - YKYWGQGTQVTVSSAA

SRONAKNTLYLESNNLKTEDTAMYYCA- - - - - | GGYCSGPYCYSGTS- - - - - - - RGOGTQVTVSSAA
SKDNAKNTLYLQUNTLKPEDTAMYY CAMFPHLAAI Q- - - - - ALNLRSLPPDF GYWGQGT QVTVSSAA
SRONAKSSLYLOLNSLKSEDTAMYYCA- - - - - LGL- - - GPTI LK- - - - KGAGTQVTVSSAA
SQDNAKNTVYLQUNSLKPEDTAMYY CAAAQ- YSGI W - - - - - ROFVD- - - - FGYWGQGTQVTVSSAA

SKDNAKNTLYL QUNSLKPEDTAMYY CAADP- - - - GFCNSDY GP! - YE
SKDNAKNI LYLQUNSLKPEDTAMYY CVADGES-
SRONAK NT Y L QNSLKPEDT AMYY CAAQGRPTY V'S

SQDNAKNTVYL QUNSLKPEDT AMYF CAAGRPYY GTW-

FAERD- -

- YDY- GOGTQVTVSSAA
YWGQGTQVTVSSAA
SKDSARDTLYLQHNSLKPEDTAMYY CAAEPYH- RAPADF GYWGQGT QVTVSSAA
SKDNAKNTLYLQUNSLKPEDTAMYY CAAKEPCLLGYY H- DYTP- - YE- - - - YNYWGQGTQVTVSSAA
SQDNAKNTVYLQHNSLKPEDTALYYCAAAQ- YSGI W ROFLD- - - - FGYWGQGTQVTVSSAA
SRONAKTTVYLQUNSLKPEDTAMYY CAAD- NPLVPSG- - YNYWGQGTQVTVSSAA
SRONAK SSLYLQLNSLKSEDTAMYY CA- - KGOGTQUTVSSAA
SRONAKNTLYLQLSSLKTEDTAMYY CK-

e avoYWeacTavTVESAR
QUVHG- VP- - RYWGQGTQVTVSSAA
NEYNDWGQGTQVTVSSAA
- YSYWGQGTQVTVSSAA

-ELQ

SKDNAKNTL YL QUNNLKPEDT AYY CAADHGGS-
SKDNAKDTLFLQHNSLKPDDTAVYYCAADA- L- - - ACTDI - LQEY- - - - - RYKFWGQGTQVTVSSAA
SQDNAENTLYLQUNNLKPEDTAMYY CAASGSYL GLP- PSAAPDD- - YNYWGQGTQVTVSSAA
SKDNAKNI L SLQMNSLKPEDTAMYYCAA- - - - LI GYY- SDYDCL- TND- - GMDYWGKGT QVTVSSAA
SGDNAKNTLYLQUNSLKPEDTAMYY CAA- GPVGGSC- QRSSPDN- - Y- - WGAGTQVTVSSAA
SKDNAKNTLYLQUNSLKPEDT AMYF CVADEGGSGGSCP- - - TSS- YR- - - - YNYRGQGTQVTVSSAA
SKDNAKNTLYLQUNSLKPEDTAMYY CAASQY TSL- - - RGKYD- - FFRDLVDF GYWGQGT QVTVSSAA

SQDNAKNTVYL QUNSLKPEDTAMY Y CAAESKIWSRC-
‘SQDDPE RTVNLRHESLKPEDSAMYY CAAVT GW - -
SRONAKNALYL QHDSLKPEDT GLYY CAATRARGTLT
SLDDFGNTVYLQHNRLKPEDTAVYYCATSLDY- NGFRLDPTTYKYGGQGTQVTVSSAA
STDNAKNTLYLQUNTLKPGDTAMYYCALLPHVAAI Q- - - - - ALNLRSLPRDF GYWGQGT QVTVSSAA
SKDKVKNTLYLEHNNPKPEDT GHY Y CAQDSSRW- LWCR- - REAQYFRDWGQGT QVTVSSAA
SLDDAKNTVYLQUNDLKPDDTAVYYCAAR: - - - - RRDTTTI NYWGQGTQVTVSSAA

- FYYSGOGTQVTVSSAA
- RSPLISTTWY QPNTYNYWGQGT QVTVSSAA
SLRESV- - YDYWGQGTQVTVSSAA
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