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Fig. S1 Sorting of yeast cells displaying nanobodies by FACS. 
A. The SDS-PAGE analysis of EBNA1-DBD. 
B. The chromatogram of size-exclusion chromatography on EBNA1-DBD. 
C. FACS sorting of yeast cells displaying nanobodies using 1 μM and 0.1 μM EBNA1-DBD incubation. 
D. FACS sorting of yeast cells displaying nanobodies using 10 nM and 1 nM EBNA1-DBD incubation.
E. FACS sorting of yeast cells displaying nanobodies with CDR-swapping mutagenesis using 1 nM and 0.1 nM EBNA1-DBD incubation. 
F. SDS-PAGE analysis showing the expression of nanobodies after CDR-swapping mutagenesis.
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Fig. S2 The selectively blocking effect of isolated nanobodies on EBNA1-DBD DNA binding. 
A. Negative results from the fluorescence polarization (FP) assay shown in Fig. 2A. 
B. FP assay was performed to detect nanobodies capable of blocking the DNA binding capacity of NPN protein. 
C. Electrophoretic mobility shift assay (EMSA) was conducted to detect nanobodies capable of blocking the DNA binding capacity of NPN protein.
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Fig. S3 Characterization of nanobodies and binding affinity analysis of controls and TAT-fused candidates for EBNA1-DBD. 
A. SDS-PAGE analysis of the eight purified nanobodies. 
B. MALDI-TOF mass spectrometry analysis of NbES9-TAT to verify molecular weight. 
C–F. SPR sensorgrams illustrating the binding kinetics between EBNA1-DBD and various constructs, including CW-TAT, TAT-NbE1, NbE7-TAT, and NbES9-TAT. 
G–I. ELISA-based binding curves and affinity analysis of TAT, TAT-NbE1, NbE7-TAT, and NbES9-TAT for EBNA1-DBD.
[image: Figure S4]
Fig. S4 Comparison of the inhibitory effects of nanobodies on EBV-positive lymphoma xenografts via intraperitoneal (i.p.) and intratumoral (i.t.) administration. 
A. Representative images of Raji xenografts harvested on day 26 (n = 6). 
B, C. Tumor growth kinetics of Raji xenografts following (B) i.p. and (C) i.t. administration of nanobodies (n = 6). 
D, E. Body weight changes of mice treated with nanobodies or cisplatin via (D) i.p. and (E) i.t. routes (n = 6). 
F, G. Terminal tumor weights of Raji xenografts on day 26 for (F) i.p. and (G) i.t. treatment groups (n = 6). 
H. EBER ISH analysis for the detection of EBV-positive signals in Raji xenografts (i.t. group) on day 26. Scale bar: 100 μm. 
I. IF analysis of nanobody (His-tag, green) and EBNA1 (red) localization in Raji xenografts (i.t. group). Scale bar: 100 μm. Data are presented as mean ± SD. Statistical significance was determined by one-way ANOVA (**P < 0.01; ***P < 0.001).
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Fig. S5 Representative H&E-stained sections of major organs (heart, liver, spleen, lung, and kidney) demonstrating the systemic safety profile of the treatments. Scale bar: 200 μm. 
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Fig. S6 Selective inhibition of EBV-positive xenograft growth by nanobodies. 
A–D. Evaluation of anti-tumor activity in EBV-positive C666-1 (NPC) xenografts: (A) tumor growth curves, (B) representative images of harvested tumors on day 20, (C) mouse body weight changes, and (D) terminal tumor weights on day 20 (n = 3). 
E. IF analysis illustrating the intra-tumoral localization of nanobodies and EBNA1 in Raji xenografts. Scale bar: 50 μm; magnified inset scale bar: 10 μm. 
F–H. Assessment of nanobody effects on EBV-negative A549 xenografts (negative control): (F) tumor growth curves, (G) mouse body weight changes, and (H) terminal tumor weights on day 26 (n = 3). Data are presented as mean ± SD. Statistical significance was determined by one-way ANOVA (*P < 0.05).
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Fig. S7 Structural modeling of EBNA1-DBD/nanobody complexes predicted by OpenFold3 (https://github.com/aqlaboratory/openfold-3). Top-ranked models of EBNA1-DBD in complex with (A–C) NbE1, (D–F) NbE7, and (G–I) NbES9. The complexes are shown as non-fused nanobodies (A, D, G), N-terminal TAT fusions (B, E, H), and C-terminal TAT fusions (C, F, I). Color coding: EBNA1-DBD (green), nanobody scaffold (cyan), and TAT peptide (red).






Table S1. Primers for RT-qPCR and qPCR.
	Gene/locus
	Primer name
	Sequence (5’ to 3’)

	GAPDH
	GAPDH-F
	CTCTGCTCCTCCTGTTCGAC

	GAPDH
	GAPDH-R
	AGTTAAAAGCAGCCCTGGTGA

	BKRF1
	BKRF1-F
	GTAGGGGATGCCGATTATTTTG

	BKRF1
	BKRF1-R
	CTCCTTGACCACGATGCTTTC

	BZLF1
	BZLF1-F
	CCCAGTCTCCGACATAACCC

	BZLF1
	BZLF1-R
	CAGGCTGTGGAACACCAATG

	BHRF1
	BHRF1-F
	AGGACACTGTAGTTCTGCGTTATC

	BHRF1
	BHRF1-R
	GCTTGGGTCTCCACGGTG

	LMP1
	LMP1-F
	GTATTGGCACAAGATGGAAAGC

	LMP1
	LMP1-R
	CAACTACCAGGCAGATGAGGC

	EBER1
	EBER1-F
	GAGGTTTTGCTAGGGAGGAGAC

	EBER1
	EBER1-R
	GAAGACGGCAGAAAGCAGAGT

	EBER2
	EBER2-F
	AACGCTCAGTGCGGTGCTA

	EBER2
	EBER2-R
	GCCGAATACCCTTCTCCCA

	[bookmark: _GoBack]β-globin
	β-globin-F
	GAAGAGCCAAGGACAGGTAC

	β-globin
	β-globin-R
	CAACTTCATCCACGTTCACC

	BamHI W
	BamHI W-F
	CCCAACACTCCACCACACC

	BamHI W
	BamHI W-R
	TCTTAGGAGCTGTCCGAGGG




Table S2. Amino acid sequences of the three nanobodies
	Names
	Amino acid sequences

	NbE1
	MVQLQESGGGLVQAGGSLRLSCAASGTISTDPTMGWYRQAPGKEREFVASIGAGATTNYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAVYDYDAAYHYYWGQGTQVTVSS

	NbE7
	MVQLQESGGGLVQAGGSLRLSCAASGTISGYEGMGWYRQAPGKERELVASISYGATTNYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAASVGGQAPHDYWGQGTQVTVSS

	NbES9
	MVQLQESGGGLVQAGGSLRLSCAASGTIFQSDFMGWYRQAPGKEREFVAGIDYGTNTYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAATVWSDTDFAYWGQGTQVTVSS
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