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Supplemental Figure 1. Optimized hEND-CD3/BiTE expression and purification 

conditions. (A) Expression of hEND-CD3/BiTE and its negative control plasmid. M: 

Marker 1. hEND-CD3/BiTE Precipitate, 2. hEND-CD3/BiTE Supernatant, 3. hENDM-

CD3/BiTE Supernatant, 4. hENDM-CD3/BiTE Precipitate, 5. PET28a Supernatant, 6. 

PET28a Precipitate, (B) IPTG-induced hEND-CD3/BiTE expression gradient. 1. 

Uninduced, 2. 0.05mmol/L, 3. 0.1mmol/L. 4. 0.2mmol/L, 5. 0.5mmol/L, 6. 1mmol/L, 

7. 2mmol/L, 8. Markers. (C) IPTG-induced hEND-CD3/BiTE expression time gradient. 

1. 1h, 2. 2h, 3. 3h, 4. 4h, 5. 5h, 6. Markers, (D) Optimized sample buffer pH. At pH 6.5, 

the elution peak of the target protein was highest. (E) Optimized eluent imidazole 

concentration. At 1000 mM imidazole, the elution target protein peak was highest. 
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Supplemental Figure 2. Verification of the hEND-CD3/BiTE binding ability to 

target cells. (A) Concentration gradient of END-CD3/BiTE binding to endoglin. (B) 

Concentration gradient of END-CD3/BiTE binding to PBMC.  
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Supplemental Figure 3. hEND-CD3/BiTE induces human T lymphocyte 

proliferation index. 

The mean proliferation index of T lymphocytes induced by hEND-CD3/BiTE alone 

was 1.07; by hEND-CD3/BiTE plus BSA was 1.27; by the control antibody hENDM-

CD3/BiTE plus recombinant endoglin was 1.19; by hEND-CD3/BiTE plus 

recombinant endoglin was 6.10; by OKT3 in the positive control group was 7.69. 
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Supplemental Figure 4. Concentration gradient of cytotoxicity induced by hEND-

CD3/BiTE in human T lymphocytes. A: 293T-HE; B: 293T. C: HEND-CD3/BiTE induced 

T cell cytotoxicity to 293T-HE, HUVEC and Td-EC cells expressing endoglin, with 

killing indexes of 66.9%, 61.22%, and 64.8% respectively, while the killing indexes of 

293T and A549 cells expressing no endoglin were 9.9% and 2.4%, respectively.   
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Supplemental Figure 5 hEND-CD3/BiTE induces T cell killing specificity. The 

killing index of hEND-CD3/BiTE for 293T-hE was significantly higher than that of the 

negative control hENDM-CD3/BiTE. *represent P<0.01 

 

 

 

 

 

 

 

 

 



7 
 

Supplemental Figure 6 hEND-CD3/BiTE together with PBMCs reduces tumor 

vascular density. The vascular endothelial cells within the tumors were detected via 

immunohistochemical staining of CD34; representative IHC images (200×) from each 

group. a. PBS; b. PBMC; c. hEND-CD3/BiTE; d. hENDM-CD3/BiTE+PBMC; e. 

hEND-CD3/BiTE+PBMC+Endoglin; f. hEND- CD3/BiTE +PBMC; g. CD34+ vessels in 

the tumors were quantified and compared between groups.  
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Table 1 hEND-CD3/BiTE gene sequence 
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Table 2 hEND-CD3/BiTE amino acid sequence 

 
Met Gly Ser Ser His His His His His His Ser Ser Gly Leu Val Pro Arg 

Gly Ser His Met Ala Ser Met Thr Gly Gly Gln Gln Met Gly Arg Gly Ser 

Glu Phe Met Gln Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Arg Pro 

Ser Glu Thr Leu Ser Leu Ile Cys Ser Val Ser Gly Gly Ser Ile Thr Ser 

Asp Thr Tyr Tyr Trp Ala Trp Leu Arg Gln Thr Pro Gly Lys Arg Leu Glu 

Trp Ile Gly Ser Ile Tyr Phe Thr Gly Arg Thr Phe Tyr Asn Pro Ser Leu 

Lys Ser Arg Leu Thr Ile Ser Leu Asp Thr Ser Lys Ser Gln Phe Ser Leu 

Lys Leu Thr Ser Val Thr Ala Ala Asp Thr Ala Leu Tyr Tyr Cys Ala Arg 

Asp Gly Asp Gly Ala Ile Ser Gly Gly Asn Trp Phe Asp Pro Trp Gly Gln 

Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly 

Ser Gly Gly Gly Gly Ser Gln Ser Ala Leu Thr Gln Pro Ala Ser Val Ser 

Gly Ser Pro Gly Gln Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp 

Val Gly Ser Tyr Asn Leu Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala 

Pro Lys Leu Met Ile Tyr Glu Gly Ser Lys Arg Pro Ser Gly Val Ser Asn 

Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly 

Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser 

Ser Thr Tyr Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Met Gln 

Val Gln Leu Leu Glu Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala Ser Val 

Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr Thr Met His 

Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Tyr Ile Asn 

Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe Lys Asp Lys Ala Thr 

Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr Met Gln Leu Ser Ser Leu 

Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His 

Tyr Cys Leu Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly 

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Val 

Met Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr 

Met Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln 

Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Leu Ala 

Ser Gly Val Pro Ala His Phe Arg Ala Ser Gly Ser Gly Thr Ser Tyr Ser 

Leu Thr Ile Ser Gly Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln 

Gln Trp Ser Ser Asn Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile 

Lys Arg 


