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Abstract
Severely immunocompromised NOD.Cg- PrkdcscidIl2rgtm1Sug (NOG) mice are among the 
ideal animal recipients for generation of human cancer models. Transplantation of 
human solid tumors having abundant tumor- infiltrating lymphocytes (TILs) can induce 
xenogeneic graft- versus- host disease (xGvHD) following engraftment and expansion 
of the TILs inside the animal body. Wilms' tumor (WT) has not been recognized as a 
lymphocyte- predominant tumor. However, 3 consecutive generations of NOG mice 
bearing WT patient- derived xenografts (PDX) xenotransplanted from a single donor 
showed different degrees of inflammatory symptoms after transplantation before 
any therapeutic intervention. In the initial generation, dermatitis, auto- amputation 
of digits, weight loss, lymphadenopathy, hepatitis, and interstitial pneumonitis were 
observed. Despite antibiotic treatment, no response was noticed, and thus the ani-
mals were prematurely euthanized (day 47 posttransplantation). Laboratory and his-
topathologic evaluations revealed lymphoid infiltrates positively immunostained with 
anti- human CD3 and CD8 antibodies in the xenografts and primary tumor, whereas 
no microbial infection or lymphoproliferative disorder was found. Mice of the next 
generation that lived longer (91 days) developed sclerotic skin changes and more 
severe pneumonitis. Cutaneous symptoms were milder in the last generation. The 
xenografts of the last 2 generations also contained TILs, and lacked lymphoprolifera-
tive transformation. The systemic immunoinflammatory syndrome in the absence of 
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1  |  INTRODUC TION

Severely immunocompromised non- obese diabetic (NOD) mice 
bearing mutations for Prkdc, the severe combined immunodeficiency 
(SCID) mutation, and interleukin- 2Rγ (IL- 2Rγ) genes, also known as 
NOD.Cg- Prkdcscid Il2rgtm1Sug (NOG) strain, are among the ideal animal 
recipients for generation of cancer models.1,2 In adoptive immuno-
therapy research or xenotransplantation of lymphodominant grafts, 
these mice are vulnerable to develop xenogeneic graft- versus- host 
disease (xGvHD) following engraftment of transplanted or cotrans-
planted immune cells with xenogeneic origin, especially if the an-
imal was not formerly humanized.2 Wilms' tumor (WT), known as 
the most common primary renal tumor in childhood, has not gen-
erally been recognized as a lymphocyte- predominant solid tumor.3 
However, a series of NOG mice in our lab acquired an immunoin-
flammatory syndrome after transplantation of a patient- derived 
WT xenograft before any therapeutic intervention, which later was 
confirmed to be xGvHD owing to engraftment and expansion of the 
primary graft- originated tumor- infiltrating lymphocytes (TILs) in the 
animal body. This is especially important for PDX platforms offering 
services for personalized medicine or preclinical drug- development 
research to consider some pre- xenotransplantation precautions. 
Regarding this, some potential solutions to prevent such an unde-
sired event have also been reviewed in this paper.

2  |  METHODS

A series of 8- 10- week male NOG mice, used for generation of WT 
patient- derived xenograft (PDX) models, expressed inflammatory 
cutaneous signs shortly after tumor implantation in consecutive 
passages (Figure 1A). The primary tumor specimen (parental tumor) 
was collected from a 10- month- old infant who underwent radical 
nephrectomy with the diagnosis of histologically unfavorable WT. 
The tumor specimen had a bloody appearance and was immedi-
ately transferred to tissue processing lab and washed in a biosafety 
cabinet using sterile DMEM supplemented with 1x penicillin/strep-
tomycin and amphotericin B, and fractionated (3– 4 mm3 tumor 
fragments). The bloody appearance of the tumor tissue modestly de-
creased after the washing step. Subsequently, the tumor fragments 

were transferred to animal facility. The colony of mice was kept in 
a temperature- controlled clean room with HEPA- filtered air (PDX 
Core Laboratory of Digestive Diseases Research Institute, TUMS, 
Iran), housed in separate positive pressure individually ventilated 
cages (Tecniplast S.p.A., Buguggiate, Italy) containing aspen chip 
bedding (2– 3 mice per cage). Four to 5 fragments per animal were 
implanted subcutaneously into 2 NOG mice at right flank to produce 
the F0 generation of the PDX models. The mice were receiving ster-
ile commercial diet and acidified water ad libitum. The colony was 
free of minute virus of mice, mouse encephalomyelitis virus, mouse 
hepatitis virus, mouse parvovirus, pneumonia virus of mice, mouse 
rotavirus, murine norovirus, ectromelia virus, Hantaan virus, K virus, 
reovirus 3, lymphocytic choriomeningitis virus, mouse adenovirus 
types 1 and 2 (FL and K87), polyoma virus, mouse cytomegalovirus, 
Sendai virus, mouse thymic virus, lactate dehydrogenase elevating 
virus; β- hemolytic Streptococcus, Mycoplasma pulmonis, Citrobacter 
rodentium, Corynebacterium bovis, Salmonella spp., Staphylococcus 
aureus, Enterococcus spp., Proteus spp., Clostridium piliforme; and fur 
parasites (Myobia musculi, Myocoptes musculinis, Psorergates sim-
plex, Radfordia affinis, Polyplax spinulosa), Syphacia spp., Spironucleus 
muris, Aspiculuris tetraptera, Giardia muris, Ornithonyssus bacoti, and 
Encephalitozoon cuniculi. Body condition (BC) of the mice was as-
sessed according to the scoring system developed by Ullman- Culleré 
and Foltz.4

After euthanasia, the formalin- fixed paraffin- embedded tissue 
specimens were used and processed for hematoxylin and eosin 
(HE) and immunohistochemical (IHC) staining for specific surface 
markers (i.e., human CD3, 4, and 8, and programmed death- ligand 1 
[PDL1]). The immunostained pathology slides for CD markers were 
observed and evaluated using Allred scoring system, which consid-
ers 2 features:5 (1) the estimated proportion of positively stained 
cells; which is scored on the basis of a 5- tier scale (i.e., “0” for none, 
“1” for <1%, “2” for 1– 10%, “3” for 11– 33%, “4” for 34– 66%, and “5” 
for >66% of total cells are stained cells); (2) the average intensity 
of staining in the positively stained cells, which is scored on the 
basis of a 3- tier scale (i.e., “1” for weak, “2” for intermediate, and “3” 
for strong intensity). The sum of the 2 scores represents the total 
Allred score (ranging from 0 to 8), and ≤2 is generally interpreted as 
negative. The extent of PDL1 expression was reported on the basis 
of tumor proportion score (�������� ����− ����������������

����
��������������������
× 100).6

microbial infection and posttransplant lymphoproliferative disorder was suggestive 
of xGvHD. While there are few reports of xGvHD in severely immunodeficient mice 
xenotransplanted from lymphodominant tumor xenografts, this report for the first 
time documented serial xGvHD in consecutive passages of WT PDX- bearing models 
and discussed potential solutions to prevent such an undesired complication.

K E Y W O R D S
graft- versus- host disease, patient- derived xenograft models, tumor- infiltrating lymphocytes, 
Wilms' tumor
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3  |  RESULTS

3.1  |  Initial generation

One week after tumor implantation, we observed conjunctival ery-
thema and mild scruffy hair coat in the F0 WT PDX mice. As soon as 
noticing these manifestations, enrofloxacin was added to the drink-
ing water (1.9 ml of 22.7 mg/mL to a 250 ml bottle for 10 days) of the 
2 WT PDX- bearing mice, while no response to this treatment was 
witnessed. After 4 weeks, nail loss of forepaws, scaling of the tail 
skin, moderate scruffy hair coat, and dermatitis developed concur-
rently with considerable tumor growth in the flank. Until the end of 
the 6th week, the mice had normal body condition (BC3). In the 7th 

week, when the tumor size exceeded 500 mm,3 relative emaciation 
(BC2), total desquamation of the tail, auto- amputation of digits of 
fore and hindlimbs, and hindlimb paresis occurred in the mice, which 
resulted in impaired locomotor activity (Figure 1B– E). To ethically 
prevent the unnecessary suffering from the illness, the mice were 
euthanized (day 47 posttransplantation). It is noteworthy that the 
mice of other projects in other cages in the colony did not show 
any similar signs. After necropsy, adenopathy of lumbo- aortic (lnn. 
Lumbales aortici) lymph nodes (Figure 1E) and pulmonary hyperemia 
were found; however, no other gross pathology on other organs was 
evident.

Possible differential diagnoses for the cutaneous manifes-
tations included: microbial infections (e.g., mouse adenovirus, 

F I G U R E  1  Outline of the PDX development and images of consecutive generations of PDX models. (A) the process of PDX development 
and graphical presentation of the extent of immunoinflammatory syndrome in different generations of the PDX models. (B) F0 PDX model 
with tumor formation, scruffy hair coat, and severe inflammatory cutaneous signs on the tail and digits (day 47 posttransplantation). (C) Tail 
of the F0 PDX model with extensive desquamation and crusting ulcers (day 47). (D) Perioral alopecia and autoamputation of the forepaws in 
the F0 PDX model (day 47). (E) Lumboaortic lymphadenopathy in the F0 PDX model (day 47). (F) F1 PDX models with weight loss, scruffy hair 
coat, and conjunctival erythema (day 91). (G) F2 PDX model with scruffy hair coat and limited desquamation of the tail (day 89).
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Corynebacterium bovis, Enterococcus spp., and fungal and parasite 
infestation) and fighting trauma. Tests for the mentioned potential 
microbial infections turned out to be negative. Hence, given the 
simultaneous presence of conjunctival erythema, dermatitis, pul-
monary inflammation, and lymphadenopathy, a type of systemic 
immunoinflammatory disorder was suggested. Microscopic studies 
of HE- stained tissue slides of the euthanized F0 animals revealed 
(Figure 2)1: scattered lymphocyte infiltration in the tumor speci-
men,2 extravasation of lymphocytes and perivascular lymphocytic 
infiltration in the skin,3 interstitial pneumonitis with remodeling 
phenomenon and diffuse lymphocyte infiltration in the lung,4 focal 
adenitis with giant- cell- like lymphocytes in the lymph nodes, and5 
lymphocytic infiltration between hepatocytes in the liver. To con-
firm the observation of lymphocytes within the tumor specimen, im-
munostaining for CD3 marker was performed and revealed positive 
cells in the blastemal and epithelial components. This necessitated 
histological examination of the paraffin- embedded parental tumor, 
where diffuse infiltration of CD3+ and CD8+ cells in blastemal and 
epithelial components, and CD4+ cells in mesenchymal component, 
was found (Figure 2, Table 1). In addition, the lung specimens of F0 
mice were found to contain CD3+ cells, which is confirmatory evi-
dence of human- originated lymphocytes. The presence of the lym-
phoid infiltrates in different organs of the animals inherently lacking 
functional lymphocytes and natural killer cells, and the presence of 
TILs within the parental and F0 tumor were the key clues, and consid-
ering the mentioned set of clinical signs, were suggestive of xGvHD 
in the PDX mice. Lymphadenopathy could also suggest Epstein– Barr 
virus (EBV) infection of cotransplanted TILs in the primary graft. 
Nonetheless, the absence of lymphoproliferative transformation in 
the F0 HE- stained tumor slides ruled out such diagnosis (Figure 2).

3.2  |  Subsequent generations

After passaging the F0 tumor xenograft to the next generation (2 
mice), that is, the mice bearing the first filial generation (F1) of the 
PDX; scruffy hair coat started to appear in the 3rd week. The mice 
were at BC3 until the end of 12th week, but then they started to 
emaciate (BC2). Moreover, their skin mildly thickened and lost flex-
ibility, when gradually scattered alopecia emerged, suggesting a 
pre- scleroderma state. However, nail loss, extensive desquama-
tion of the tail, and auto- amputation of digits did not occur in this 
generation (Figure 1F). The tumor size grew exponentially to over 
2000 mm3 (a commonly accepted ethical cutoff for euthanasia) until 
the middle of the 13th week (day 91). Thus, the mice were eutha-
nized; in necropsy, lymphadenopathy was absent, but pulmonary 
congestion was observed. HE- stained lung slides were compatible 
with pneumonitis and emphysematous changes along with abun-
dant lymphocyte infiltrates. In HE- stained skin slides, lymphocyte 
infiltrations in dermis, increased density of connective tissue, and 
chronic keratinization were evident. HE- stained liver slides showed 
intrahepatocyte areas infiltrated with lymphocytes. The IHC slides 
of the F1 tumor tissues were positive for CD3 and 8, but not for CD4. 

In the subsequent generation of the PDX models, that is, F2 mice, 
some of the clinical signs observed in the F1 mice repeated, but were 
less severe (Figure 1G). Mild scruffy hair coat occurred, but with no 
histologic evidence of cutaneous inflammation and no lymphoid in-
filtrates. In the pathology slides of other tissues of F2 mice, liver was 
involved with lymphoid infiltrates and no pulmonary inflammation or 
lymphoid infiltrate was detected, while, again, the tumor contained 
CD3-  and CD8- positive cells (Figure 2). It is noteworthy that the F2 
mice were euthanized at day 89 when they were still at BC3 and 
their tumor grew to over 2000 mm.3 In general, more organs became 
involved in the F0 mice than F1 and F2 mice, though the severity of 
pulmonary manifestations in F1 mice was greater than in the 2 other 
generations. It should be noted that the F0 mice were euthanized 
prematurely with a suspicion of pathogen contamination, and the 
F1 mice lived longer (compared with the F0 mice). Thus, the TILs had 
sufficient time to affect the mouse tissues, and consequently, devel-
opment of chronic skin changes and severer pulmonary symptoms in 
the F1 generation can be justified.

Lymphoproliferative lesions were not detected in the HE- stained 
slides of the F1 and F2 tumors, which further confirmed the ruling 
out of the potential diagnosis of EBV infection of TILs. Evaluated 
according to the Allred score, the CD3, CD4, and CD8 positivity in 
the tumor tissues decreased from parental (primary) tumor to the 
F0 and then through to the F2 mice. PDL1 positivity was 2% and 
over 5% in the parental tumor and the F2 generation, respectively. 
Flowcytometry revealed 6.5%– 7.2% human- origin CD3+ cells in the 
peripheral blood of the F2 mice (Supporting Information). In the F3 
generation, the syndrome subsided considerably with none of the 
above- mentioned manifestations, but no pathologic or flowcyto-
metric assays were performed, because a drug response assay was 
planned to be carried out in a precision medicine setting, and thus, 
this can be considered as a limitation to this report. It is of note that 
no peripheral blood of F0 and F1 generations was collected to un-
dergo flow cytometry, and this may be seen as another limitation of 
this report. However, since the human- originated CD3+ cells were 
present in the peripheral blood of F2 mice, it can be postulated that 
the CD3+ cells were also present in the 2 previous generations.

4  |  DISCUSSION

With a successful background in generating WT PDX- bearing nude 
mice,7 we have recently started establishment of a national biore-
pository of WT PDX- bearing NOG mice. In this report, we described 
a series of spontaneous immunoinflammatory syndrome in severely 
immunocompromised mice transplanted with serial passages of 
a WT PDX. In the absence of evidence of microbial infection or 
lymphoproliferative transformation, and given the histopatho-
logic and flowcytometric findings, xGvHD was the most probable 
cause. The underlying mechanism of this inflammatory response 
can be explained on the basis of the following potential events1: 
WT patient- derived xenografts were engrafted successfully in the 
mice and subsequently became interlayered with murine stroma and 
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supported with murine microvasculature2; high number of TILs in-
side the primary tumor (primary xenograft) gained an opportunity 
to traffic across the murine vascular endothelium and circulate in 
the blood throughout the animal body3; the (human- originated) 

lymphocytes freely expanded inside the mouse hematologic system 
devoid of immune system confrontation functioned as a good in-
cubator for the xenogeneic immune cells4; the human lymphocytes 
mismatching MHC system of the NOG mice invaded the normal 

F I G U R E  2  Pathological evaluation of the parental tumor and PDX models tissues. (A) Parental tumor composed of 65% epithelial, 25% 
blastemal, and 10% mesenchymal components (H&E, ×100). (B) Parental tumor with several CD3+ cells (CD3 IHC, ×100). (C) Parental tumor 
with several CD4+ cells (CD4 IHC, x100). (D) Parental tumor with several CD8+ cells (CD8 IHC, ×100). (E) F0 PDX tumor composed of 60% 
epithelial, 30% blastemal, and 10% mesenchymal components + blood vessels (H&E, ×100). (F) F0 PDX tumor with several CD3+ cells (CD3 
IHC, ×100). (G) Interstitial pneumonitis, with lymphocyte infiltration in alveolar and peribronchial regions in the lung of F0 PDX model (H&E, 
×100). (H) Multiple CD3+ cells in interstitial tissue of the lung of F0 PDX model (CD3 IHC, ×100). (I) Relatively normal dermis and epidermis, 
limited number of lymphocytes between dermis and hypodermis (H&E, ×100). (J) Multifocal adenitis with giant- cell- like lymphocytes within 
the lymph node of the F1 PDX model. (k, l) Diffuse infiltration of lymphocytes in intrasinusoidal region and portal area with hemosiderin 
deposition in the liver of the F0 PDX model (H&E, ×100 and ×400). (m) F1 PDX tumor composed of 50% epithelial, 40% blastemal, and 
10% mesenchymal components (H&E, ×100). (N) F1 PDX tumor with a number of CD3+ cells (CD3 IHC, ×100). (O) Interstitial pneumonitis, 
emphysematous changes with lymphocyte infiltration in the alveolar and peribronchial regions in the lung of F1 PDX model (H&E, ×100). 
(P) Keratinization, sclerotic changes, and lymphocyte infiltration in dermis, causing increased density of connective tissue (H&E, ×100). (Q) 
F2 PDX tumor composed of 30% epithelial, 60% blastemal, and 10% mesenchymal components (H&E, ×100). (R) F2 PDX tumor with a few 
CD3+ cells (CD3 IHC, ×100). (S) F2 PDX tumor with a few CD8+ cells (CD8 IHC, ×400). (T) Normal architecture with lymphocyte infiltration 
between hepatocytes in the liver of F2 PDX model (H&E, ×400).
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tissues of the mice, causing an inflammatory syndrome with classic 
manifestations of GvHD.

The generation of PDX models of different malignancies, for 
use in preclinical drug testing, in vivo biology studies, biomarker 
profiling, and personalized medicine, has increasingly prospered 
in recent years.8,9 For successful implantation of the tumor tissue 
and bypassing the intrinsic immune system of the animal, severely 
immunodeficient mice, including NOG and NSG mice, are the an-
imal of choice. These mice have the advantage of enhanced en-
graftment of heterologous cells.1,10 However, lack of a protecting 
immune system has made them vulnerable to invasion by xeno-
geneic immune cells, thereby causing xGvHD or lymphoprolifer-
ative disorder.11,12

Generation of xGvHD models is desirable for scientists with 
a research focus on the GvHD itself.13 However, development of 
spontaneous xGvHD in solid tumor PDX models is a major con-
founder but underreported complication.11,14,15 Bondarenko et al. 
found metastatic T- cell lesions in PDX models xenotransplanted 
from solid tumor specimens (breast, colorectal, pancreatic, blad-
der, and renal cancer).14 Tilman et al. reported posttransplant 
lymphoproliferations in different organs of one- third of their 
PDX- bearing NSG mice that were xenotransplanted with hepa-
toblastoma, rhabdomyosarcoma, and osteosarcoma xenografts 
from pediatric donors.16 Likewise, Radaelli et al. reported im-
munoinflammatory syndrome in 12% of NOG mice xenografted 
with patient- derived metastatic melanomas. They attributed the 
manifestations to cotransplanted TILs within the melanoma tumor 
graft.15 The occurrence of such an unwanted event (xGvHD) in 
“melanoma PDX models” is quite expectable given that the mel-
anoma is classified among the highly immunogenic tumors with 
high TIL density,17 and a proper candidate for immune checkpoint 
inhibitor treatments.18,19 However, for WT, which is not listed 
among lymphocyte- predominant solid tumors,3,20 the incidence 
of xGvHD in PDX models has been unexpected and not been re-
ported elsewhere. Not only in xenografting of the solid tumors, 
but also in hematologic malignancies, the presence of cotrans-
planted lymphocytes can1 mask the engraftment of the original 

tumor,2 develop posttransplant lymphoproliferative disorder, or3 
cause xGvHD.16,21 In this context, von Bonin et al. reported in vivo 
expansion of cotransplanted T cells within acute myeloid leukemia 
graft in NSG mice, thereby inducing a severe xGvHD.11

The PDL1 positivity of the WT xenografts described in this re-
port provides a basis for potential benefit of checkpoint inhibitor 
treatment for patients with lymphocyte- predominant WT. In this 
context, Holl et al. demonstrated the TIL presence in the tumors 
of 5 patients with WT and PDL1 expression in one of them. The 
inflammatory microenvironment of WT with CD3+ cell infiltration 
was previously ascertained in histopathologic evaluation of patients' 
paraffin- embedded samples.22 Yadav et al. reported numerous TILs 
in the resected tumors of a series of patients with WT and that 
higher number of TILs was associated with favorable outcomes.23 
These findings, however, do not factually portend the clinical effi-
cacy of checkpoint inhibitor immunotherapies for WT, and there-
fore, carefully designed preclinical studies and randomized trials are 
required in this regard.

For prevention of xGvHD, an unwanted complication in PDX 
models of solid tumors, potential solutions include but are not lim-
ited to:

1. Use of NSG- β2mnull strain for PDX model development: NSG- β2mnull 
mice are perfect hosts for hematologic and lymphodominant solid 
tumors, as their MHC class I expression is prevented (due to 
B2M gene knockout), while additionally have the immunological 
phenotype of NSG mice. In fact, the risk for xGvHD is minimal 
when using the NSG- β2mnull strain for PDX development.2

2. Generation of humanized models: Immunohumanization of young 
severely immunodeficient mice (such as NOG, NSG, or NRG mice) 
using human- originated CD34+ bone marrow cells or peripheral 
blood mononuclear cells (PBMCs) can induce a degree of immu-
nologic tolerance in the animal.24 Hence, if an immunodeficient 
mouse becomes humanized before transplantation of a TIL- 
dominant tumor xenograft, the resultant immunologic tolerance 
partially prevents xenogeneic reactions of the cotransplanted 
TILs.24

TA B L E  1  Pathological evaluation of TILs in the parental tumor tissue and subsequent tumor xenografts

Generation
No. of TILs in 
H&E slidesa

Immunohistochemical staining

CD3 CD4 CD8

No. of stained 
cellsa Allred score

No. of stained 
cellsa Allred score

No. of stained 
cellsa Allred score

Parental 15 17 5 8 4 14 5

F0, mouse#1 10 9 5 0 0 7 5

F0, mouse#2 8 7 4 0 0 6 4

F1, mouse#1 5 5 3 0 0 4 3

F1, mouse#2 4 4 3 0 0 4 3

F2, mouse#1 3 2 3 0 0 3 3

F2, mouse#2 1 2 3 0 0 1 3

aCell counts are presented per 10 high- power fields of the tumor tissue.
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3. Blocking of interleukin 21 (IL- 21) signaling: Hippen et al. showed that 
administration of neutralizing anti- human IL- 21 monoclonal anti-
body (mAb) to NSG mice (200 μg/mouse, day −1 followed by every 
48 h for 6 weeks) can significantly minimize GvHD- associated 
complications and mortality after xenotransplantation.25

4. Azacytidine therapy: Ehx et al. recently demonstrated that 10 in-
jections of 2 or 5 mg/kg of azacytidine (every 48 h from day +1 to 
day +21) to PBMC- humanized murine models result in increased 
Tregs and decreased cytotoxic T cells and, consequently, preven-
tion of xGvHD without affecting GvT effects.26

5. Lymphodepletion of the tumor xenograft: Although the tumor- 
infiltrating immune cells are seemingly necessary components 
for mimicking the tumor microenvironment in PDX model devel-
opment, lymphocyte depletion of the tumor xenograft via, for 
example, in vitro incubation with anti- thymocyte globulin (ATG) 
or anti- CD3 mAbs or corticosteroids before xenotransplanta-
tion (during tumor tissue processing), plus short- term injection 
of these formulations (with serum concentrations equivalent to 
human doses) to the animals after xenotransplantation might be 
protective against potential expansion of the TIL posttransplanta-
tion and perhaps a solution to prevent xGvHD in PDX models.2 
Wunderlich et al. showed that the pretreatment of human graft 
with ATG or anti- CD3 mAbs along with post- xenotransplantation 
treatment of the PDX models using the same mentioned formu-
lations are able to abolish GvHD risk and preserve engraftment 
potential of the xenograft.27

5  |  CONCLUSIONS

The occurrence of xGvHD after xenotransplantation of high- 
TIL tumors to severely immunodeficient mice is expectable, as 
the cotransplanted TILs within the primary xenograft can read-
ily expand inside the host animal. The cotransplanted TILs not 
only can induce xGvHD, but also may cause lymphoproliferative 
transformation. Such undesirable disorders can reduce the en-
graftment rate and animal lifespan, while additionally interfer-
ing with the antitumor assays, altering the results, and serving as 
major confounding factors in anticancer research. Employment 
of lymphodepletion methods before and after transplantation 
of the lymphodominant xenografts may salvage the animal host 
from developing the potential lymphoproliferative transforma-
tion and xGvHD.
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