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Aberrant somatic hypermutation in post-transplant

lymphoproliferative disorders

Monoclonal post-transplant lymphoproliferative disorders
(PTLD) include polymorphic PTLD (P-PTLD), diffuse large
B-cell lymphoma (DLBCL) and Burkitt/Burkitt-like lymphoma
(BL/BLL). Most PTLD originate from germinal centre (GC)-
experienced B cells that have undergone the physiological
somatic hypermutation (SHM) process targeting immuno-
globulin variable (IgV) genes (Capello et al, 2003; Timms et al,
2003).

Aberrant SHM is a pathogenetic mechanism implicated in
DLBCL of immunocompetent hosts and acquired immuno-
deficiency syndrome (AIDS)-related lymphomas that targets
the 5’ region, including coding sequences, of multiple proto-
oncogenes relevant to lymphomagenesis, namely PIM-1, PAX-
5, RhoH/TTF and ¢-MYC (Pasqualucci et al, 2001). Mutations
are somatic in origin, occur independent of chromosomal
translocation, and share features of IgV SHM. In contrast to
IgV SHM, aberrant SHM does not occur at a significant level
in normal GC B-cells, suggesting that aberrant SHM in
lymphoma results from a tumour-specific malfunction of the
SHM machinery (Pasqualucci et al, 2001).

The knowledge that PTLD derive from B cells that have
experienced the physiological SHM process prompted our
analysis of aberrant SHM in 25 monoclonal PTLD (five P-PTLD;
18 DLBCL; two BL/BLL) consecutively collected at diagnosis
from solid organ transplant recipients (Table I). Direct DNA
sequencing analysis of PIM-1, PAX-5, RhoH/TTF and ¢-MYC
was performed as previously reported (Pasqualucci et al, 2001).
The study was approved by the institutional review board and,
where appropriate, informed consent was obtained.

Mutations in at least one of the four proto-oncogenes
were found in seven of 25 (28:0%) PTLD, all represented by
DLBCL (Table I). When considering solely DLBCL, aberrant
hypermutation occurred in seven of 18 cases (38:8%).
Mutations in more than one gene were restricted to one
single case (case 3467), carrying mutations in PAX-5 and
¢-MYC (Table I). PAX-5 was mutated in four of 25 cases
(16:0%), RhoH/TTF in one of 25 cases (4:0%), and ¢-MYC

in three of 25 cases (12:0%). The observed changes may be
ascribed to the lymphoma clone, rather than to contamin-
ating B cells because the proportion of tumour cells in all
PTLD was > 70% and our experimental strategy enabled
detection only of mutations that were present in >10% of
cells. Aberrant SHM occurred in three of 13 Epstein—Barr
virus (EBV)-positive and four of 12 EBV-negative PTLD,
suggesting independence from tumour viral infection. Based
on nonparametric statistical analysis (Kruskal-Wallis test
and Mann-Whitney test with Bonferroni adjustment for
multiple comparison), the frequency of aberrant SHM in
PTLD/DLBCL did not differ from that of AIDS-DLBCL but
was lower than that reported in DLBCL of immunocompe-
tent hosts (P < 0-05) (this study and our unpublished
observations).

A total of 30 mutations were found in seven PTLD (Table I).
Most mutations included single basepair substitutions (n = 29;
16 transitions and 13 transversions), whereas only one deletion
of a short DNA stretch was observed (Table I). The observed
transition/transversion ratio of 1-23 (expected 0-5), a general
feature of physiological SHM, reflected that of DLBCL of
immunocompetent hosts and of AIDS-non-Hodgkin’s lym-
phoma (Pasqualucci et al, 2001; Gaidano et al, 2003). The
¢-MYC mutation of case 3522 (ATC—GTC) led to an Ile129Val
amino acid substitution within the gene transactivation
domain, a mutational hotspot in translocated c-MYC alleles
in BL and mouse plasmacytoma (Dang, 1999).

The association of PTLD with aberrant SHM expands the
types of aggressive lymphomas marked by this molecular
abnormality. Missense mutations in the c-MYC transactivation
domain may deregulate its function by interfering with
multiple ¢-MYC properties (Dang, 1999), whereas mutations
in PAX-5, RhoH/TTF and ¢-MYC 5’ regulatory regions may
influence the expression of these genes in a manner similar to
that reported for BCL-6 in B-cell lymphoma (Pasqualucci ef al,
2003). Given the relevant role of PAX-5 in B-cell differenti-
ation, of RhoH/TTF in signal transduction, and of ¢-MYC in
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B-cell growth and fate, further studies are required to formally
clarify the pathogenetic contribution of aberrant hypermuta-
tion of these genes in PTLD development.
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PK Aarau: first homozygous nonsense mutation causing

pyruvate kinase deficiency

Pyruvate kinase (PK) deficiency of erythrocytes (OMIM
266200) is the most common cause of hereditary non-
spherocytic haemolytic anaemia due to defective glycolysis
(Hirono et al, 2001). PK is encoded by two genes, PKLR and
PKM, expressing four isozymes in mammalian tissues: L-type
(hepatic) and R-type (erythrocytic) encoded by PKLR and M1-
(muscle and brain) and M2- (fetal and most adult tissues)

types encoded by PKM. The disorder is transmitted as an
autosomal recessive trait.

So far, at least 133 different mutations have been identified
in PK deficiency (Bianchi & Zanella, 2000). During the last few
years several homozygous PK null mutations have been
identified, one large deletion, two one base deletions and one
transition at a splice site (Zanella & Bianchi, 2000). To date, no
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