
Control of equine infectious anemia virus replication following
immune reconstitution in an Arabian foal with severe combined
immunodeficiency

Robert H. Mealey*, Darrilyn G. Fraser, J. Lindsay Oaks, Glenn H. Cantor, and Travis C.
McGuire
Department of Veterinary Microbiology and Pathology Washington State University, Pullman,
Washington 99164-7040

Abstract
Acute infection with equine infectious anemia virus (EIAV), a lentivirus of horses, results in a
persistent high-level viremia in Arabian foals affected with severe combined immunodeficiency
(SCID). This observation argues against the idea that the transient nature of acute lentiviral
viremia is solely a function of viral population dynamics. To extend these studies, EIAV-specific
immune reconstitution was attempted prior to EIAV challenge in 2 SCID foals, using adoptively
transferred virus-stimulated lymphocytes derived from persistently EIAV-infected half sibling
donors. Following transfer, lymphocyte engraftment occurred in 1 foal, and EIAV-specific
cytotoxic T lymphocytes as well as neutralizing antibody activity developed. Following a brief
period of plasma viremia in this foal, EIAV replication was controlled and plasma virus could not
be detected by RT-PCR or culture. These results provide further direct evidence that a specific
immune response is required for termination of plasma viremia in acute lentiviral infections.
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Introduction
Specific immune responses, especially cytotoxic T lymphocytes (CTL), appear important in
the control of acute lentiviral infections, including human immunodeficiency virus-1
(HIV-1), simian immunodeficiency virus (SIV), and equine infectious anemia virus (EIAV)
(1-3). However, it has been reported that the decline of acute HIV viremia could occur in the
absence of a specific immune response, due to exhaustion of target cells (4). Arguing against
this possibility for other lentiviruses are the observations that rhesus monkeys depleted of
CD8+ T lymphocytes during primary SIV infection fail to control viral replication (5), and
that viral load is decreased as compared to controls in acutely HIV-1-infected (hu)-PBL-
SCID mice injected with Gag-specific CTL clones (6). In contrast to normal foals, EIAV-
infected severe combined immunodeficient (SCID) foals develop a fatal high-titer viremia
that is not terminated (7, 8). SCID in Arabian foals is caused by a frame-shift mutation in the
gene encoding the catalytic subunit of DNA-dependent protein kinase (DNA-PK(CS)) (9),
and has an autosomal recessive mode of inheritance (10). The equine SCID defect is more
severe than its murine counterpart in that SCID foals are incapable of forming either coding
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or signal joints (9). Interestingly, EIAV titers reach a plateau in SCID foals (8), suggesting
that the number of monocyte/macrophage target cells (11, 12) may eventually become
limiting.

Memory CTL (CTLm) from EIAV-infected horses recognize epitopes in Gag, Pol, Env, and
Rev proteins, and in the protein encoded by the S2 open reading frame (13-15, R.H. Mealey,
unpublished observation). Candidate vaccines designed to induce protective CTL responses
in horses with a diverse MHC class I repertoire will likely contain constructs expressing
several or all of the above epitope-containing regions. However, if viral population
dynamics alone can explain the decline in lentiviral load following acute infection, then the
assignment of protective effects to candidate CTL-inducing vaccines against primary
lentiviral challenge might be in error. The purpose of this study was to determine the
contribution of viral-specific immunity to the control of primary EIAV plasma viremia and
clinical disease.

Material and Methods
Horses

Two SCID foals (SCID1 and SCID2) were obtained by selective breeding of Arabian mares
and stallions heterozygous for the SCID trait (9, 10). Initial diagnosis of SCID was based on
persistent lymphopenia (< 1,000 peripheral blood lymphocytes (PBL)/μl; normal Arabian
foals: 4,119 ± 1649 PBL/μl) (16), and confirmed by identification of the homozygous
mutation in the DNA-PK(CS) gene sequence (9). For the first 2 days of life, both SCID foals
were housed in individual box stalls with their dams to allow ingestion of colostrum.
Adequate passive transfer of maternal IgG was confirmed using a Cite Test (Idexx
Laboratories, Inc., USA). The SCID foals were then removed from their dams, housed in
individual isolation stalls, and fed a commercial mare’s milk replacer. In an effort to prevent
bacterial infection as well as opportunistic lung infection by Pneumocystis carinii (17),
SCID1 and SCID2 were administered systemic antibiotics, including erythromycin (25 mg/
kg, PO, q 8 hrs), enrofloxacin (5 mg/kg, PO, q 12 hrs), and trimethoprim-sulfamethoxazole
(20 mg/kg, PO, q 12 hrs).

Half-siblings to SCID1 and SCID2 (A2140 and A2141) were infected with 107 TCID50
EIAVWSU5 (18), for 1 year and 4 months, respectively, before use as lymphocyte donors.
The equine leukocyte alloantigen (ELA)-A types of A2140 and A2141 (Table 1) were
determined serologically (19). The ELA-A locus is the best defined polymorphic MHC class
I locus in the horse (20), but at least 4 loci likely exist (21). Because SCID foals are
profoundly lymphopenic, ELA-A types could not be directly determined using established
lymphocytotoxicity-based serological techniques. MHC class II DRA and DQA typing was
performed (22, 23) for both SCID foals and both lymphocyte donors (Table 1). Since little
recombination between MHC class I and class II genes has been observed in the horse (D.G.
Fraser, unpublished observation), the ELA-A haplotypes for SCID1 and SCID2 were
inferred from their determined DRA and DQA haplotypes, using known inheritance patterns
for these loci for each dam and sire. The ELA-A haplotypes of SCID1 and SCID2 were later
confirmed with CTL assays, using EIAV-infected equine kidney (EK) cell targets (3, 14)
from these foals, and EIAV-stimulated CTL (14) from the lymphocyte donors (A2140 and
A2141, respectively).

Preparation of Viral-Specific Lymphocytes
To generate viral-specific donor lymphocytes, peripheral blood mononuclear cells (PBMC)
from A2140 and A2141 were isolated (15) and stimulated in vitro twice for a 2 week period
with EIAVWSU5-infected autologous monocytes. Recombinant human IL-2 and additional
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irradiated EIAVWSU5-infected autologous PBMC were added in the second week as
described (14, 15) with modifications. PBMC were suspended at 5 × 106/ml RPMI 1640
medium with 10% fetal bovine serum (FBS), 20 mM HEPES, 10 μg/ml gentamicin, and 10
μM 2-mercaptoethanol. Tissue culture flasks (175 cm2) were seeded with 40 ml/flask, and
incubated at 37°C with 5% CO2. After 2 weeks in culture (immediately before adoptive
transfer), effector CTL (CTLe) activity and frequency were determined using published
methods (3, 24) for CTL assays and limiting dilution analysis (LDA), except that no
stimulation of PBMC was performed prior to each assay, and in LDA there were 80,000,
40,000, 20,000, and 10,000 PBMC effectors/well. Homologous and heterologous target cells
for these assays were EIAVWSU5-infected and noninfected EK cells (3). Fluorescent flow
cytometry was performed (25) using the following murine anti-equine monoclonal
antibodies: ETC91A (25) and HT14A (anti-CD8); HB61A (anti-CD4); and F66 (anti-CD3)
(26).

Lymphocyte Adoptive Transfer and EIAV Challenge
Beginning at 30 days of age, SCID1 and SCID2 received an intravenous (IV) infusion of
EIAVWSU5-stimulated donor lymphocytes on 2 consecutive days, and a third infusion 14
days later (Fig. 1). Before the experiment, CTL assays confirmed EIAV-specific, MHC class
I-restricted killing of SCID1 and SCID2 EK cell targets by CTLm present in EIAVWSU5-
stimulated PBMC from A2140 and A2141, respectively. Prior to each infusion, the
lymphocytes were harvested from the stimulation culture flasks, pelleted by centrifugation at
250 × g for 10 minutes, and resuspended in 20 ml RPMI 1640 with 20% FBS. The cells
were counted, and a sufficient number retained for functional and phenotypic analyses
(performed the same day). The remaining cells were again pelleted, resuspended in 500ml
Hank’s balanced salt solution, and kept on ice until infusion. Complete blood counts (CBC)
for both SCID1 and SCID2 revealed < 100 PBL/μl prior to the infusions.

Both foals were inoculated with 106 TCID50 EIAVWSU5, IV, immediately prior to the
second lymphocyte infusion (Fig. 1). Of 17 untreated SCID foals inoculated with the same
dose of EIAVWSU5, all died or were euthanized due to severe EIAV-induced disease
(characterized by profound anemia and thrombocytopenia) within 35 days post-EIAV
inoculation (DPI; mean = 32 ± 3 DPI) (7, 8, R.H. Mealey, unpublished observation).
Survival greater than 41 DPI for foals in the present experiment was considered significant
(3 S.D. above the mean historical survival).

Clinical Disease Monitoring, Sample Collection, and Virus Detection Following Adoptive
Transfers and EIAV Challenge

Physical examinations were performed daily, and body temperature was obtained daily from
both SCID foals. CBC and platelet counts were performed 2 - 3 times weekly. Plasma
separated from whole blood collected separately in EDTA and heparin on the same days was
stored at −80°C. After PBL were detected by CBC (SCID1 only), PBMC were isolated
every 1 - 2 weeks.

To detect virus in SCID1 and SCID2, viral RNA was isolated from frozen EDTA plasma
(27), using a QIAamp Viral RNA kit (Qiagen Inc., USA), and treated with DNAse I. RT-
PCR was performed using a SuperScript One-Step RT-PCR kit (Life Technologies, USA).
Outside forward (5′-GACAGCAGAGGAGAACTTAC-3′) and reverse (5′-
CCTCTCTTTCTTGTCCTG-3′) primers, and nested forward (5′-
AAGATGGGAGACCCTTTGAC-3′) and reverse (5′-TGGAATGACATCCCTCAGC-3′)
primers were designed to amplify 289 bp and 177 bp segments, respectively, of EIAV gag
p15. Reaction conditions for RT-PCR were 30 min at 45°C, 2 min at 94°C, followed by 40
cycles of 30 sec at 94°C, 30 sec at 54°C, 30 sec at 72°C, and then 7 min at 72°C. Reaction
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conditions for nested PCR were 2 min at 94°C, followed by 35 cycles of 30 sec at 94°C, 30
sec at 55°C, 30 sec at 72°C, and then 7 min at 72°C. DNA was extracted from post mortem
splenic tissue (27), and proviral DNA amplified by PCR using the same primers and
conditions as for RT-PCR but without the RT step. The specificity of PCR and RT-PCR
products was confirmed by sequencing. In addition to RT-PCR for virus detection, virus in
frozen heparinized plasma was titrated in cell culture as described (18).

Immunological Studies Following Adoptive Transfer and EIAV Challenge
PBMC obtained from SCID1 were phenotyped using fluorescent flow cytometry as
described above. In addition, EIAV-specific CTLe activity and frequency were determined
in SCID1 PBMC as described above, while neutralizing antibody activity in frozen
heparinized plasma from both SCID1 and SCID2 was determined using a virus reduction
method (28) with modifications. Briefly, 300 μl heparinized plasma was mixed with 300 μl
EIAVWSU5 (approximate titer 104 TCID50/ml) stock, and incubated for 1 hr at 37°C. The
same was performed using negative control plasma from 4 horses not infected with EIAV.
For each plasma-virus mixture, 3-fold serial dilutions were made, and titration performed in
EK cell culture (18). Percent virus reduction was calculated using the formula:

Immunohistochemistry
Splenic tissue obtained post mortem from both SCID foals was frozen and labeled by
immunohistochemistry as described, using the murine monoclonal antibody DH59B, which
identifies macrophages in equine tissue sections (29).

Results
Adoptively Transferred Lymphocytes Engrafted in SCID1 but not in SCID2

SCID1—SCID1 received a total of 1.6 × 1010 stimulated lymphocytes (all 3 infusions
combined), including 9.2 × 109 CD4+ lymphocytes (58.5%), 4.5 × 109 CD3+CD8+

lymphocytes (28.6%), 1.7 × 108 B lymphocytes (1.1%), and 6.1 × 106 (0.04%) EIAV-
specific MHC class I-restricted CTLe. Engraftment and proliferation of the infused
lymphocytes occurred, and were first detected in peripheral blood 5 days post-infusion. The
PBL count ranged from 1,001 - 11,400 cells/μl, remaining above 1,000/μl throughout the
study period (Table 2). PBMC obtained from SCID1 on 14, 20, 29, 41, 49, 57, and 70 DPI
were predominantly CD3+ T lymphocytes (range: 47 - 79%) and included CD4+

lymphocytes (range: 21 - 46%) and CD8+ lymphocytes (range: 33 - 48%).

SCID2—SCID2 received a total of 6.5 × 109 stimulated lymphocytes (all 3 infusions
combined), including 4.5 × 109 CD4+ lymphocytes (69.9%), 1.5 × 109 CD3+CD8+

lymphocytes (23.5%), 3.5 × 107 B lymphocytes (0.53%), and 1.9 × 107 (0.29%) EIAV-
specific MHC class I-restricted CTLe. Engraftment of the infused lymphocytes did not
occur, as the PBL count never exceeded 104 cells/μl (Table 2).

EIAV Replication was Controlled in SCID1 but not in SCID2
SCID1—EIAV was detected in SCID1 plasma by cell culture (101.3 TCID50/ml) 15 DPI,
but could not be detected 1, 8, 29, 50, 60, or 71 DPI. EIAV RNA was detected in plasma 1,
6, 8, 15, 22, and 29 DPI by RT-PCR (Fig. 2a), but could not be detected 39, 48, 60, or 71
DPI. Nested PCR detected viral RNA in the 39 DPI plasma sample, but the 48, 60, and 71

Mealey et al. Page 4

Clin Immunol. Author manuscript; available in PMC 2012 May 03.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



DPI samples remained negative. Despite control of plasma virus, proviral DNA was
detected by PCR from post mortem splenic tissue at the end of the study, indicating that
even though virus was controlled, it had not been eliminated.

SCID2—EIAV was detected in SCID2 plasma by cell culture 8, 15, 22, and 29 DPI (range:
101.3 - 103.2 TCID50/ml), but was not detected 1 DPI. EIAV RNA was detected in plasma 1,
6, 8, 15, 22, and 29 DPI by RT-PCR (Fig. 2b), and proviral DNA was detected by PCR from
post mortem splenic tissue.

EIAV-Specific Immunity Developed in SCID1 but not in SCID2
SCID1—PBMC obtained between 14 and 72 DPI from SCID1 contained EIAV-specific
MHC class I-restricted CTLe, with specific lysis of EIAV-infected homologous EK target
cells ranging from 26 - 48% (Fig. 3a). These CTLe occurred in frequencies ranging from
297-18,700/106 PBMC (Fig. 3b). In addition, EIAV-neutralizing antibody was detected in
SCID1 plasma 22 and 71 DPI (100% virus reduction, both days).

SCID2—Since lymphocyte engraftment did not occur in SCID2, PBMC for CTLe studies
could not be obtained. EIAV-neutralizing antibody was not detected (0% virus reduction) in
plasma collected 29 DPI.

EIAV-Induced Disease was Transient in SCID1 but Severe in SCID2
SCID1—Thrombocytopenia (platelets < 151,000/μl) (7) occurred 1 DPI in SCID1, but
rapidly resolved and was unlikely related to EIAV infection since infectious virus was not
detected in DPI 1 plasma. Platelet numbers transiently decreased 15 DPI to 153,000/μl (Fig.
4a), associated with plasma viremia as detected by both cell culture and RT-PCR (Fig. 2a).
Anemia (packed cell volume < 25%) (8) associated with plasma viremia did not occur (Figs.
4b, 2a). Clinically, the foal was bright, alert and responsive throughout the study, maintained
a normal appetite, and survived to 72 DPI (Fig. 1).

SCID2—Persistent thrombocytopenia and anemia associated with plasma viremia occurred
15 and 18 DPI, respectively (Figs. 4a, 4b, 2b), in SCID2. The foal became listless and
inappetent, and died 31 DPI (Fig. 1).

Sequelae to Lymphocyte Infusions in SCID1
Transient fever (body temperature = 40°C; normal < 38.6°C), neutropenia (normal Arabian
foals: 5,007 ± 2,101 neutrophils/μl) (16) and thrombocytopenia (Table 2, Figs. 4a, 4b)
occurred the day after the second lymphocyte infusion (Fig. 1) in SCID1, and were thought
to be the result of an acute inflammatory response to the infusion. Persistent agranulocytosis,
anemia and thrombocytopenia (Table 2, Figs. 4a, 4b) occurred in the absence of plasma
viremia (Fig. 2a) after 46 DPI in SCID1. In contrast, the neutrophil count ranged from 1008
- 4370/μl in SCID2, with band neutrophils present after 22 DPI (Table 2). Evaluation of
SCID1 bone marrow biopsy samples revealed a lack of hematopoietic cells, and SCID1 was
euthanized 72 DPI due to presumed severe aplastic anemia. It was concluded that the
aplastic anemia was the result of lymphocyte engraftment since in previous studies, aplastic
anemia was not observed in 17 SCID foals inoculated with the same dose of EIAVWSU5 (7,
8, R.H. Mealey, unpublished observation).

Post mortem Examinations
Gross and histologic findings in SCID2 were typical, including suppurative
bronchopneumonia, thymic hypoplasia, absence of periarteriolar lymphocytic sheaths in the
spleen, and lymph nodes devoid of follicles and lymphocytes (16) (Fig. 5a). In contrast, the
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lymphoid tissues of SCID1 were fully populated with lymphocytes and plasma cells (Fig.
5b), and bronchopneumonia was absent. Except for scattered lymphocytes and plasma cells,
SCID1 bone marrow was hypocellular with a paucity of hematopoietic cells, supporting the
ante mortem diagnosis of aplastic anemia (30). Scattered foci of lymphocytes and necrosis
in SCID1 liver, kidney, and heart (Fig. 5c) suggested mild graft-versus-host disease
(GVHD). Immunohistochemical labeling showed many splenic macrophages in SCID1,
indicating that EIAV target cells had not been eliminated (Fig. 5d).

Discussion
Sustained and complete immune reconstitution in a SCID foal following histocompatible
bone marrow transplant has been reported (31), as has temporary functional lymphocyte
engraftment in SCID foals following transplant with equine fetal liver and thymus cells (32).
This report extends previous reconstitution experiments by documenting functional
lymphocyte engraftment in SCID1 that resulted in control of virus replication following
adoptive transfer of virus-stimulated lymphocytes. The reason for failure of lymphocyte
engraftment in SCID2 is not known. It is possible that the MHC class II mismatch between
donor and recipient could have prevented CD4+ antigen recognition and lack of helper
support, resulting in apoptosis of the infused lymphocyte effectors. Alternatively,
endogenous NK activity in the recipient could have prevented engraftment of the allogeneic
cells. A third possibility is that not enough lymphocytes were transferred to SCID2. Less
than 108 cells/kg body weight were infused, a dose which seems necessary for successful
engraftment of histocompatible bone marrow cells in SCID foals (31-34).

The control of plasma EIAV in SCID1 could have been mediated by CTLe, neutralizing
antibody from transferred B lymphocytes, or both. Passive transfer of serum antibody was
not involved since the donor PBMC were washed extensively during the initial isolation,
and the lymphocytes were washed again prior to infusion. The presence of numerous
macrophages ruled out the possibility that viral control was the result of target cell
elimination. Interestingly, the level of EIAV-specific killing exhibited by CTLe from SCID1
following adoptive transfer decreased over time, as did the CTLe frequency (Figs. 2a, 2b),
similar to that observed following adoptive transfer of HIV-1-specific autologous CTL
clones in HIV-1-infected patients and in (hu)-PBL-SCID mice (6, 35). Whether this was due
to CTLe apoptosis secondary to decreased viral load or elimination of virus infectivity by
neutralizing antibody, or alternatively, CTLe elimination due to encounter with infected
target cells (6), is not known. Despite the decrease, the CTLe frequency remained consistent
with that observed for CTLm in inapparent EIAV carrier horses (24).

Although EIAV RNA was unexpectedly detected in DPI 1 plasma by RT-PCR in both SCID
foals, this probably reflected the presence of non-infectious virus particles administered in
the inoculum. Plasma levels of HIV-1 determined by PCR methods are 60,000-fold higher
than virus titers determined by endpoint dilution culture (36), and the discrepancy is likely
due to substantial proportions of defective or otherwise non-infectious virus (37).

The initial 16% decline and subsequent dramatic elevation in platelet counts in SCID2
shortly after virus inoculation was consistent with previous observations (7), and was not
likely related to EIAV infection, since infectious virus was not present in plasma at that
time. As hypothesized in the previous study, the unexplained fluctuations and bizarre
elevations in platelet numbers observed in both foals could have been due to stress (7). The
initial thrombocytopenia in SCID1 was also not likely related to EIAV infection, but might
have been due to sequestration secondary to a systemic inflammatory response to the infused
lymphocytes or to other proteins present in the infusion or in the cell culture-derived virus
inoculum. However, the decline in platelet counts in both foals 15 DPI associated with
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plasma virus detected by both RT-PCR and cell culture was also consistent with the
previous study (7) and was considered a result of EIAV infection. The subsequent resolution
of thrombocytopenia and decline in plasma viremia observed in SCID1 was similar to that
observed in EIAV-infected immunocompetent foals (7).

Based on the absence of plasma viremia, it is unlikely that the thrombocytopenia, anemia,
and agranulocytosis observed in SCID1 after 46 DPI were due to EIAV. Agranulocytosis is
not typical of EIAV infection (38-40), and it is not a feature of equine SCID (16, 41).
Furthermore, agranulocytosis did not occur in 17 SCID foals infected with the same dose
and strain of EIAV used in this study (7, 8, R.H. Mealey, unpublished observation) and bone
marrow evaluations in EIAV-infected SCID foals do not show evidence of aplastic anemia
(7). Although SCID2 was neutropenic during the current study, the likely cause was
neutrophil consumption secondary to septic bronchopneumonia. The presence of band
neutrophils indicated that SCID2 bone marrow remained functional. In SCID1, the
neutropenia and subsequent neutrophilia observed early in the experiment was consistent
with systemic inflammation, and reflected a normal bone marrow response. After
agranulocytosis developed however, bone marrow evaluation supported a diagnosis of
aplastic anemia, a possible manifestation of GVHD. Although SCID1 shared ELA-A, DRA,
and DQA haplotypes with its lymphocyte donor, mismatches at other MHC class I and II
loci were likely. In humans, autoreactive T lymphocytes have been implicated in the
pathogenesis of aplastic anemia (42, 43), and aplastic anemia has been reported following
allogeneic lymphocyte infusion (44-46).

When viewed in the context of previous work utilizing EIAV-infected SCID foals, this study
provides clear evidence that viral-specific immunity is required for EIAV control.
Additionally, these results show that adoptive transfer experiments in SCID foals are
feasible. This model should allow further dissection of the relative contributions of
neutralizing antibody and CTL to EIAV control, providing useful information for future
vaccine strategies.
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Fig. 1.
Experimental time line. DPI = days post-EIAV inoculation
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Fig. 2.
EIAV-specific RT-PCR products derived from SCID1 (a) and SCID2 (b) plasma, and
analyzed by electrophoresis through a 2% agarose gel. Pre = pre-EIAV inoculation. Lanes
designated “+” indicate products from reactions containing reverse transcriptase, while lanes
designated “-” indicate products from reactions without reverse transcriptase. Gel image
obtained using the AlphaImager 2000 digital imaging system (Alpha Innotech Corp., USA)
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Fig. 3.
(a) CTLe activity in SCID1 PBMC against EIAV-infected homologous (closed circles) and
heterologous (open circles) equine kidney (EK) cell targets. Effector:target cell ratio was
20:1. Error bars are standard error. (b) Frequency of EIAV-specific CTLe in SCID1 PBMC,
as determined by limiting dilution analysis. Error bars indicate 95% confidence interval.
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Fig. 4.
(a) Platelet counts/μl for SCID1 (closed circles) and SCID2 (open circles). The horizontal
line indicates the low-range normal platelet count for uninfected Arabian SCID foals
(151,000/μl). DPI = days post-EIAV inoculation. (b) Packed cell volume (PCV) % for
SCID1 (closed circles) and SCID2 (open circles). The horizontal line indicates the low-
range normal PCV for 2-month-old uninfected Arabian SCID foals (25%).
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Fig. 5.
(a) Photomicrograph of a SCID2 lymph node section, lacking follicles and lymphocytes.
Bar, 100 μm. (b) Photomicrograph of a SCID1 lymph node section, fully populated with
lymphocytes. Bar, 100 μm. (c) Photomicrograph of a SCID1 heart section containing a
focus of myocardial necrosis with lymphocyte infiltrates. Bar, 10μm. (d) Photomicrograph
of macrophages labeled by immunohistochemistry (dark-staining cells) in a SCID1 spleen
section. Bar, 10μm.
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Table 1

ELA-A class I and ELA class II (DRA and DQA) haplotypes of lymphocyte donors and SCID recipients.

Class I Class II

Donors*

A2140 A1/w11 DRA 1/2; DQA 5/9

A2141 A5/A4 DRA 2/3; DQA 5/9

Recipients

SCID1 A1/w11 DRA 1/2; DQA 5/9

SCID2 A5/w11 DRA 1/2; DQA 5/11

*
Stimulated lymphocytes from A2140 were infused into SCID1, while stimulated lymphocytes from A2141 were infused into SCID2.
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