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Interleukin-inducible genes

» 1971, the birth of David Vetter with SCID, was delivered by Caesarean section under “germ-free”
conditions and was immediately placed in a sterile “isolator.” “the Boy in the Bubble.”

* B cells were present in David’s blood. These B cells expressed but did not secrete Ig. David showed no
antibody response to challenges with KLH or isolated typhoid antigens, and his lymphocytes could not
be stimulated in culture with mitogens.

»  between 2.5 and 4 years of age, David suddenly developed T cells. Enough T cells accumulated to bring
David’s B:T cell ratio into the normal range, but the absolute numbers of both cell types remained below
normal. Furthermore, while some activity of B cells was eventually observed, the T cells remained non-
functional.
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* David’s growth was normal if not advanced, despite the fact that babies born with SCID who are
forced to live in a normal, pathogen-laden environment usually have stunted development.

— By 3 years of age, tests measuring intellectual development showed him to be 1 to 2 years beyond his
chronological age.

— By age 5, he showed above-average speech and language abilities and attended school very successfully by
telephone.
» In 1977, NASA presented him with a special suit that allowed him to experience what it was like to
move around outside his bubble.
*  The only hope for a cure during the first years of David’s life was a bone marrow transplant (BMT)
from a genetically matched donor.

— Inthe late 1970s, such transplants were only possible if exact genetic matches could be made between the
recipient and donor. Almost invariably, this meant the donor had to be a sibling, and unfortunately, David’s
older sister was not an exact match. However, by the early 1980s, advances in BMT technology had allowed
some success with inexact donor/recipient matches.

» At the age of 12, David received a BMT from his 15-year-old sister.

» he began to show signs of illness, including fever, diarrhea, and vomiting. These symptoms
suggested that David was suffering from a case of “graft versus host disease”

*  On February 7, 1984, David emerged from his bubble and was touched by his mother for the first
time in his life.

»  after 15 days he went into a sedated sleep and died of cardiac arrest.

* In announcing David’s death at an emotional news conference, his doctor declared that there would
be “no more bubbles.”

»  Tissue examinations later showed an influx of B cells into David’s intestines, lungs, and spleen.
Curiously, there was no sign of any cells from his sister, suggesting that the BMT had not taken. The
cause of David’s death thus remained something of a mystery.
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Examples of the chromosomal rearrangements involving T cell receptor loci
seen in a fraction of stimulated lymphocytes from AT patients.
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Leukocyte Adhesion Deficiency-LAD
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« Respiratory burst (hexose monophosphate shunt)

superoxide anion
singlet oxygen
hydroxyl ion

hydrogen peroxide (Figure 5
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Phago-lysosome fusion

myeloperoxidase which catalyzes production of toxic oxidants,
halogenation of bacterial proteins and microbial death.
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» Phagocytic deficiencies @

« Humoral deficiencies / — \

+ Cell-mediated deficiencies y . I
Myeloid Lymphoid ;_;m&u;iodeﬁcienq-
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i) Intravenous Immunoglobulin Replacement Therapy (IV-1G) O) G

«Established in the 1980s to treat hypogammaglobulinemia contains 10% IgG in a form that resists
aggregation

* The protein is stabilized, partially digested, or acidified so that the chances of complement activation
following intravenous injection are reduced

+ A dose of about 400-600 mg IV-1G/kg/month

ii) Enzyme Replacement

+only if enzyme function in the blood is sufficient to mitigate the disease

«and if the enzyme does not actually have to enter the hematopoietic cells affected.

iii) Bone Marrow/Hematopoietic Cell Transplantation

« Prenatal diagnosis of many Pls has made it possible to carry out a BMT or HCT in utero

« identical HLA matches among humans are rare, allogeneic BMT/HCT from siblings or other close relatives

*Up to 60-80% of Pl patients treated with BMT/HCT survive and go on to develop new T cells after 3-4
months, this delay in re-establishing the immune system can lead to the death of a transplant recipient due to
infections or graft-versus-host disease (GvHD).

iv) Gene Therapy
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