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Figure S1. Xenograft assay with drug treatment administrated by intra- tumoral microinjection or immersion 3 consecutive days up to 4 dpi.       
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Figure S2. Human primer efficiency tests. (a) AluA primers tested on gDNA. (b) hprt1 primers tested on cDNA. NTC is negative control in which only qPCR master mix is added without template material.  
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Figure S3. Standard curves obtained by mixing 10 embryos with different numbers of 888mel mCherry cells and performing qPCR. (a) Standard curve for AluA primers. (b) Standard curve for hprt1 primers. Error bars represent SD and statistical analysis was performed by one-way ANOVA (* = p-value  < 0.05; ** = p-value < 0.01; *** = p-value < 0.001; **** = p-value < 0.0001).  
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Figure S4. Tumor area in engrafted embryos with 888mel mCherry cells implanted at different injection sites. (a) Tumor area tracked in individual embryos engrafted in ventral PVS. (b) As for (a) but embryos engrafted in the yolk sac. Only engrafted embryos displaying a tumor area higher than the pre-defined threshold were included for the analysis. Each dot represents an individual engrafted embryo. Statistical significance evaluated using Mann-Whitney and Wilcoxon matched-pairs signed rank tests (*** = p-value < 0.001; **** = p-value < 0.0001).       
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Figure S5. Correlation between the tumor area measured by imaging and the nº of cells/embryo quantified by qPCR (after an inverse interpolation using standard curves) according to each site of injection. (a) Correlation between the tumor area and the nº of cells determined using cDNA as the PCR template and hprt1 primers for 888mel mcherry cells implanted into the ventral or dorsal PVS. (b) As for (a) but cells implanted into the PCS or yolk sac. 



 7  

 

  
Figure S6. Summary of the best technique to employ in xenograft monitoring depending on the site of cancer cell implantation. Green = reliable; red = unreliable. 
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Figure S7. Representative images of 3-day old zebrafish embryos injected with Alexa Fluor 488 dextran into different locations at 0 mpi (minutes post injection), 10 mpi, 60 mpi, 120 mpi and 1 dpi.      
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Figure S8. Dice coefficient calculated from embryos inoculated with Alexa Fluor 488 into different locations and manually segmented in Dorsal PVS (a) and PCS (b). Segmentations were considered successful if Dice coefficient was higher than 0.60 (Supplementary Materials and Methods).   
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Figure S9. Viability of 888mel mCherry cells cultured with vehicle (0.1% DMSO) or 2 concentrations of anti-cancer drug Selinexor determined by MTS assay. Graph represents mean and SD error bars.     

 
 
Figure S10. Efficacy of 6.1 ng Selinexor in zebrafish embryos xenografted with 888mel mCherry cells into PCS and administrated by intra-tumoral injection during 2 consecutive days until 3dpi. Vehicle = 56.25% DMSO + 10% Tween 20 + saline solution. Data are presented as box-leaf plots, where the box indicates IQR, line the median value, + the mean value, and leafs the 5-95 percentile range. Each dot signifies an engrafted embryo and only embryos where the tumor area exceeded a pre-defined threshold were included for analysis. Vehicle-treated embryos by intratumoral injection showed a RTG of 181.62% (SD=167.19%), showing tumor engraftment. Statistical significance was evaluated using an unpaired t –test or Wilcoxon matched-pairs signed rank test (* = p-value  < 0.05; **** = p-value < 0.0001).  
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Figure S11. Maximum tolerated dose assays of Selinexor dissolved into the zebrafish medium. Survival data plotted as Kaplan-Meier plots.   
 

 
Figure S12. Efficacy of 66.5 ng Selinexor in zebrafish embryos engrafted with ~ 1,000 888mel mCherry cells into the PCS and treated over 3 consecutive days until 4 dpi by immersion (Vehicle = 0.01% DMSO + E3 medium). Data are presented as box-leaf plots, where the box indicates IQR, line the median value, + the mean value, and leafs the 5-95 percentile range. Each dot signifies an engrafted embryo and only embryos where the tumor area exceeded a pre-defined threshold were included for analysis. Vehicle-treated embryos by microinjection showed a RTG of 129.11% (SD= 67.44%) showing tumor engraftment. At 4 dpi, TA in xenografted embryos treated with Selinexor decreased significantly comparing to the embryos treated with the vehicle (p-value<0,0001). The difference in tumor growth between experimental groups was 96.51%. Statistical significance evaluated using paired and un-paired t test (**** = p-value < 0.0001).   
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Figure S13. Impact of 6.1 ng Selinexor administered by different routes on the survival of engrafted embryos for 2 consecutive days up to 3 dpi. Vehicle = 56.25% DMSO + 10% Tween 20 + saline solution. Data presented as Kaplan-Meier survival curves.    
 

 



 13  

Figure S14. Impact of 6.1 ng Selinexor treatment by different administration routes on the survival of engrafted embryos over 3 consecutive days up to 4 dpi. (a) Survival after Selinexor or vehicle (56.25% DMSO + 10% Tween 20 + saline solution) administration by intratumoral injection. (b) Survival after Selinexor or vehicle (0.01% DMSO + E3 medium) administration by immersion. Data presented as Kaplan-Meier survival curves.  
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Table S1. Review of the 388 publications published until 2021 regarding the zebrafish xenotransplantation model.  
 

Tumor type Site of cell 
implantation References Breast cancer PVS (1) Ovarian cancer DoC (2) Brain cancer Brain (3) Pancreatic cancer PVS (4) Squamous cell carcinoma PVS (5) Colorectal cancer Yolk (6) Breast cancer Colorectal cancer PVS (7) Neuroblastoma Brain (8) Malignant melanoma DoC (9) Glioblastoma Brain (10) Leukemia Yolk (11) Leukemia Yolk (12) Retinoblastoma Eye (13) Breast cancer DoC (14) Heparocarcinoma Yolk (15) Ovarian cancer Yolk (16) Pancreatic cancer PVS (17) Prostate cancer Yolk (18) Melanoma PVS (19) Ewing sarcoma Yolk (20) Brain tumor Brain (21) Prostate cancer Sinus venosus, subcutaneus (22) Hepatocarcinoma PVS (23) Colorectal cancer PVS (24) Leukemia Yolk (25) Breast cancer Yolk (26) Colon cancer PVS (27) Prostate cancer Yolk (28) Melanoma Breast cancer Heparocarcinoma PVS (29) Melanoma PVS (30) Prostate cancer Yolk (31) Colorectal cancer Yolk (32) Breast cancer Yolk (33) Gioblastoma Brain (34) Glioblastoma Brain (35) Conjuntival melanoma DoC (36) Melanoma Yolk (37) Thyroid carcinoma Yolk (38) 
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Oral squomaous PCS (39) Melanoma Yolk (40) Colorectal Yolk (41) Melanoma PCS (42) Retinoblastoma Retina (43) Adenoid cystic carcinoma PVS (44) Lung cancer Yolk (45) Gastric cancer PVS (46) Lung cancer Yolk (47) Prostate cancer DoC (48) Fibrosarcoma Yolk (49) Lung cancer Yolk (50) Oral cancer Yolk (51) Breast cancer Yolk (52) Leukemia Yolk (53) Ovarian  Yolk (54) Colon cancer PVS (55) Breast cancer Yolk (56) Melanoma Blastula (57) Liver Yolk (58) Conjuntival melanoma DoC Eye (59) Colorectal cancer Yolk (60) Hepatocarcinoma Yolk (61) Pancratic cancer Yolk (62) Melanoma Yolk (63) Colorectal cancer PCS (64) Breast cancer PVS (65) Thyroid carcinoma PVS (66) Pancreatic cancer Yolk (67) Breast cancer DoC (68) Cervical caner Cardinal vein (69) Pancreatic cancer Yolk (70) Brain tumor Brain (71) Breast cancer Yolk (72) Glioblastoma Yolk (73) Breast cancer PVS (74) Colorectal cancer PVS (75) Neuroblastoma Prostate cancer Yolk (76) Uveal melanoma Yolk (77) Melanoma Yolk (78) Melanoma Yolk (79) Melanoma Yolk (80) Leukemia PCS (81) 
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Glioblastoma Brain (82) Glioblastoma PVS (83) Gastric cancer PVS (84) Neuroendocrine tumors PVS (85) Neuroendocrine tumors PVS (86) Leukemia Yolk PCS (87) Glioma Yolk (88) Breast cancer Prostate cancer Yolk (89) Prostate cancer Yolk (90) Adenocortical carcinoma Yolk (91) Cervical cancer Yolk (92) Colorectal cancer PVS (93) Breat cancer PVS (94) Ovarian cancer Yolk (95) Breast cancer Yolk (96) Pancreatic cancer Yolk (97) Pancreatic cancer PVS (98) Breast cancer Yolk (99) Colorectal cancer Melanoma Pancreatic cancer Yolk (100) Glioblastoma multiforme Optic tectum (101) Glioblastoma Brain (102) Leukemia Yolk PCS (103) Breast cancer Yolk (104) Breast cancer Yolk (105) Breast cancer Prostate cancer DoC (106) Melanoma  PVS (107) Colorectal Yolk (108) Prostate cancer Melanoma Lung cancer DoC (109) Colorectal cancer PVS (110) Gastric cancer Yolk (111) Breast cancer Yolk (112) Head and neck squamous cell carcinoma PVS (113) Breast cancer PVS (114) Glioblastoma Yolk (115) Lung cancer Yolk (116) Breast cancer Yolk (117) Melanoma Circulation (118) Hepatocarcinoma Yolk (119) 
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Osteosarcoma Yolk (120) Breast cancer Yolk (121) Breast cancer Colorectal cancer Glioblastoma PVS (122) Leukemia Yok (123) Lung cancer Yolk (124) Osteosarcoma Yolk (125) Osteosarcoma Yolk (126) Colorectal Yolk (127) Retinoblastoma Intravitreal (128) Squamous cancer Yok (129) Colon cancer Oral squamous cell carcinoma Yolk (130) Colorectal cancer Yolk (131) Hepatocarcinoma Yolk (132) Hepatocarcinoma Yolk (133) Head and neck squamous cell carcinoma  PVS (134) Lung cancer Hepatoma Yolk (135) Malignat peripheral nerve sheat tumor PCS (136) Pancreatic cancer DoC (137) Breast cancer PVS (138) Hepatocarcinoma  (139) Breast cancer DoC (140) Glioblastoma Yolk (141) Glioblastoma multiforme Yolk Hindbrain (142) Glioma Yolk  Hindbrain (143) Lung cancer Yolk (144) Ovarian cancer Yolk (145) Melanoma Yolk (146) Breast cancer Fibrosarcoma Ovarian cancer PVS (147) Schaucowma Yolk (148) Lung cancer Yolk (149) Ovarian cancer Yolk (150) Leukemia Yolk (151) Lung cancer Yolk (152) Lung cancer Yolk (153) Breast cancer PVS (154) Breast cancer Yolk (155) Breast cancer Yolk (156) 
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Breast cancer Yolk (157) Leukemia Yolk (158) Lung cancer Yolk (159) Heparocarcinoma PVS (160) Lung cancer Brain (161) Bone marrow  Yolk (162) Melanoma DoC (163) Mieloma PVS (164) Prostate cancer Yolk (165) Cholangiocarcinoma Yolk (166) Heparocarcinoma Yolk (167) Breast cancer PVS (168) Lung cancer Yolk (169) Liver PVS (170) Breast cancer DoC (171) Squomaus oral carcinoma PVS (172) Lung cancer Yolk (173) Leukemia Yolk (174) Pancreatic cancer Yolk (175) Melanoma Yolk (176) Lymphoma Yolk (177) Breast cancer DoC (178) Breast cancer Yolk (179) Lung cancer  (180) Bone Marrow cancer Yolk (181) Lung cancer PVS (182) Mouse cells  PVS (183) Prostate cancer Yolk (184) Breast cancer DoC (185) Squamous cell carcinoma Yolk (186) Colorectal cancer Yolk (187) Breast cancer Yolk (188) Prostate cancer Yolk (189) Breast cancer PVS (190) Breast cancer DoC (191) Hepatocarcinoma DoC (192) Breast cancer Cervical carcinoma Oral squamous cell carcinoma PVS (193) 
Glioblastoma Yolk (194) Breast cancer Ovarian cancer PVS (195) Prostatic cancer Yolk (196) Oral squamous cell carcinoma PVS (197) 



 19  

Colorectal PVS (198) Stem cells DoC (199) Breast cancer Yolk (200) Lung cancer Yolk (201) Breast cancer PVS (202) Melanoma PVS (203) Pancratic cancer Yolk (204) Breast cancer Yolk (205) Leukemia Circulation (206) Ewing sarcoma PVS (207) Breast cancer Circulation (208) Lung cancer Yolk (209) Cervical carcinoma PVS (210) Melanoma PCS (211) Cervical carcinoma Yolk (212) Muscle cells Intramuscular (213) Breat cancer Yolk (214) Colorectal cancer Melanoma Yolk (215) Breast cancer Yolk (216) Hepatocarcinoma PVS (217) Colorectal PVS (218) Leukemia Cardial vein (219) Glioblastoma Other (220) Cervical carcinoma PVS (221) Breast cancer DoC (222) Leukemia Yolk (223) Glioblastoma multiforme Brain (224) Breast cancer DoC PVS (225) Breast cancer DoC (226) Squomaus oral carcinoma Yolk (227) Melanoma Yolk (228) Colorectal cancer Yolk (229) Mieloma DoC (230) Fibrosarcoma PVS (231) Mieloma Heart (232) Colorectal cancer PVS (233) Colorectal cancer PVS (234) Lung cancer PVS (235) Breast cancer Yolk (236) Lung cancer Yolk (237) Brain tumor Yolk (238) Melanoma PVS (239) Colorectal cancer DoC (240) 
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Breast cancer PCS (241) Breast cancer DoC (242) Neuroblastoma Yolk (243) Breast cancer Yolk (244) Gastric cancer Yolk (245) Lung cancer PVS (246) Hepatcarcinoma Yolk (247) Breast cancer Yolk (248) Lung cancer PVS (249) Uveal melanoma Yolk Eye (250) Melanoma  PCS (251) Melanoma PVS (252) Leukemia DoC (253) Breast cancer Fibrosarcoma Melanoma Peritoneal (254) Fibrosarcoma Breast cancer Colorectal cancer Cardinal vein (255) Prostate cancer Yolk (256) Lung cancer Yolk (257) Breast cancer Yolk (258) Lymphoma Yolk (259) Hepatocarcinoma Yolk (260) Breast cancer Colon cancer Pancreatic cancer Prostate cancer PVS (261) 
Heparocarcinoma PVS (262) Gliblastoma  Brain (263) Mamary tumor Yolk Doc (264) Breast cancer Yolk (265) Hepatocellular carcinoma Yolk (266) Melanoma Yolk (267) Colorectal cancer PVS (268) Heparocarcinoma Yolk (269) Gastric cancer Yolk (270) Gastric cancer PVS (271) Colorectal cancer  Yolk (272) Breast cancer DoC (273) Breast cancer Ewing Sarcoma Pancreatic cancer Circulation (274) Pancreatic cancer Stomach cancer Colon cancer Yolk (275) 
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Melanoma Yolk (276) Ewing sarcoma Eye Yolk (277) Uveal melanoma Yolk (278) Breast cancer PVS (279) Colorectal cancer PVS (280) Glioblastoma DoC (281) Breast cancer PVS (282) Breast cancer PVS (283) Breast cancer Yolk (284) Melanoma Yolk (285) Leukemia Yolk (286) Glioblastoma multiforme Brain (287) Glioblastoma Yolk Brain (288) Pancreatic cancer Yolk (289) Squamous cancer DoC (290) Prostate cancer Yolk (291) Ovarian cancer Yolk (292) Leukemia Yolk (293) Myeloma PVS (294) Breast cancer Yolk (295) Breast cancer PVS (296) Pancreatic cancer Yolk (297) Ewing sarcoma Yolk (298) Breast cancer Vein (299) Lung cancer PVS (300) Breast cancer PVS (301) Squomaus oral carcinoma PVS (302) Lung cancer Yolk (303) Heparocarcinoma Yolk (304) Lung cancer PVS (305) Melanoma PVS (306) Glioblastoma Brain (307) Breast cancer PVS (308) Hepatocarcinoma Yolk (309) Sarcoma Yolk (310) Pancreatic cancer Yolk (311) Glioblastoma Brain (312) Glioblastoma Brain (313) Oral squamous cell carcinoma Yolk (314) Brain tumor Brain (315) Pancreatic cancer Otolito (316) Lung cancer Yolk (317) Neuroblastoma PVS (318) 
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Melanoma Circulation PVS (319) Gastric cancer Yolk (320) Breast cancer PVS (321) Breast cancer Yolk (322) Hepatocarcinoma Yolk (323) Nasopharyngeal carcinoma Yolk (324) Gastric cancer Yolk (325) Breast cancer PVS (326) Breast cancer PVS (327) Prostate cancer Sinus venosus (328) Gastric cancer PVS (329) Hepatocarcinoma Yolk (330) Colorectal cancer Yolk (331) Lung cancer PVS (332) Rhandomiosarcoma Yolk (333) Glioma Yolk (334) Glioma Yolk (335) Glioma Yolk (336) Cervical carcinoma DoC (337) Heparocarcinoma Circulation (338) Breast cancer Circulation (339) Breast cancer Yolk (340) Breast cancer Yolk (341) Breast cancer Yolk (342) Leukemia Yolk (343) Sarcoma Yolk (344) Pancreatic cancer Yolk (345) Oral cancer Yolk (346) Glioblastoma Yolk (347) Glioma Otic tectum (348) Melanoma PVS (349) Breast cancer Yolk (350) Glioblastoma Brain (351) Nasopharyngeal carcinoma Yolk (352) Melanoma PVS (353) Prostate cancer Yolk (354) Leukemia Yolk (355) Leukemia Yolk (356) Gastric cancer PVS (357) Breast cancer Yolk (358) Melanoma PVS (359) Gastric cancer Yolk (360) Lung cancer Yolk (361) 
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Gastric cancer PVS (362) Leukemia Yolk (363) Glioma Yolk (364) Colon Melanoma PVS (365) Breast cancer PVS (366) Melanoma PVS (367) Breast cancer PVS (368) Hepatocarcinoma Yolk (369) Melanoma PVS (370) Pancreatic cancer Yolk (371) Leukemia Yolk (372) Melanoma PVS (373) Breast cancer Lung cancer Pancratic cancer Stomach cancer Yolk (374) 
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Table S2. Total number of xenografted embryos before and after the application of the defined inclusion criteria.    
Site of 

injection 
Total number of xenografted 

embryos 
Final number of embryos 

considered for the analysis 
PCS 72 69 
Dorsal PVS 72 69 
Ventral PVS 72 68 
Yolk 71 71   

Table S3. Evaluation of the minimum number of replicates required. Data from the 6.1 ng selinexor administered by intratumoral injection until 3 dpi efficacy experiment was employed. R = replicate, veh = vehicle (* = p-value < 0.05; ** = p-value < 0.01; *** = p-value < 0.001; **** = p-value < 0.0001).  

   
Table S4. Evaluation of the minimum number of replicates required. Data from the 6.1 ng selinexor administered by inratumoral injection until 4 dpi efficacy experiment was employed. R = replicate, veh = vehicle (* = p-value < 0.05; ** = p-value < 0.01; *** = p-value < 0.001; **** = p-value < 0.0001).  
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Table S5. Statistical analyses of Kaplan-Meier curves of embryos engrafted with approximately 1,000 888mel mCherry cells into different injection sites performed by a log rank test (* = p-value < 0.05; ** = p-value < 0.01; *** = p-value < 0.001; **** = p-value < 0.0001).    
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Tables S6. Statistical analyses of percentage embryo engraftment of cancer cells from each implantation site performed by one-way ANOVA (* = p-value < 0.05; ** = p-value < 0.01; *** = p-value < 0.001; **** = p-value < 0.0001).    
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