
Zebrafish patient tumor-derived xenograft models synergize with mouse-PDX models
for understanding variation in anti-cancer drug responses

Zaheer Ali 1, Malin Vildevall 1, Anna Nilsson 1, Julia Schueler 2, Anna Fahlgren 1, 3, Lasse Jensen 1, 3

1.BioReperia AB, Linköping, Sweden; 2. Charles River Research Services Germany GmbH, Freiburg, Germany; 3. Linköping University, Linköping, Sweden

Lung cancer is one of the deadliest diseases accounting for 24% of all cancer deaths worldwide. Standard-of-
care treatments vary considerably depending on the tumor type and staging and identifying which patients 
that will benefit from treatment with a certain drug remains one of the major challenges in the clinic.

Genetic analyses are widely used but have low applicability. Only ~10% of the patients have mutations 
coupled to available targeted therapies and these analyses have low sensitivity with therapeutic effects being 
absent in ~50% of the predicted responders.

Mouse-PDX models can accurately determine drug response rates for 50-60% of the patients but are not well 
suited for evaluating metastatic risk. As metastasis is a major cause of disease-associated mortality and no 
drugs that target metastasis exist today, there is high need to develop new drugs able to impair metastatic 
dissemination in lung (and other) cancers, as well as models that are capable of evaluating efficacy on the 
metastases. 

To meet this need, zebrafish-PDX (ZTX) models are ideally positioned as a synergistic complement to mouse-
PDX models allowing evaluation of drug responses both on tumor regression and metastatic dissemination, in 
a non-rodent in vivo system with the turnaround time and scalability of an in vitro platform 

To evaluate a zebrafish tumor xenograft model (ZTX) as a tool for screening patient derived xenografts 
(PDX)- models to select the best models for rodent studies as well as a tool to evaluate metastases.

Here we generated zebrafish- and mouse-PDX models based on 20 patient lung cancer samples and 
compared the efficacy of standard-of-care treatment (erlotinib and paclitaxel) on primary tumor 
growth/regression as well as metastatic dissemination in the zebrafish-PDX models. 

Lung-PDX models was chosen from Charles River Laboratories´ PDX library representing a variety of sub-
types (10 adenocarcinomas and 10 squamous cell carcinomas), different degree of differentiation (2 highly, 
10 moderately and 7 poorly differentiated tumors, 1 unknown), and different degrees of aggressiveness (6 
T1, 9 T2 and 5 T3; 10 with lymph node involvement and 10 without, one with metastatic disease). 

Drugs were added to the water at the beginning of the experiment. 

Introduction

Aim

Methods

Tumor tissue was enzymatically and mechanically digested and dyed with a red fluorescent dye. Malignant 
and non-malignant cells from the tumor tissues were then implanted into the perivitelline space in 
zebrafish embryos (n=20 per group) aged 48 hours post fertilization (hpf). Implanted embryos were placed 
in separate wells in multi-well plates in PTU water containing vehicle (DMSO), paclitaxel or erlotinib. The 
relative change in tumor size and metastasis three days after tumor implantation was evaluated by  
fluorescent imaging techniques. 

Drug efficacy was evaluated as the change in tumor size of drug treated embryos relative to controls.

The take rate of the implanted tumors were 100%

The efficacy of erlotinib and paclitaxel varied among the tested models
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➢ Zebrafish-PDX (ZTX) models are accurately predicting anti-tumor responses to commonly used drugs in lung cancer compared to mouse-PDX 
models. ZTX models, due to the short treatment time, recapitulate intrinsic resistance to treatments whereas mouse-PDX models more accurately 
measure acquired or adaptive resistance

➢ ZTX models provide a sensitive method for determining early dissemination and metastatic risk, providing a synergistic complement to mouse 
PDX-models with ability to not only evaluate efficacy on tumor regression but also on metastasis dissemination . 

Conclusion

Results

➢ The models metastasized within three days of tumor 
implantation in the zebrafish larvae, seeding an average of 
2 – 8 metastatic lesions per model in the caudal 
hematopoietic plexus. .

➢ Setting a cut of with 5 metastasized cells, the model could 
predict patients with lymph node involvement with 100% 
accuracy and in situ cancer with 67% accuracy.

➢ Comparing the sensitivity of tumors implanted in 
zebrafish to the same PDX models implanted in 
mice, the efficacy of erlotinib and paclitaxel was 
identical in 9 of 11 models
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