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Quality of Repopulation in Nonobese Diabetic Severe Combined Immunodeficient Mice Engrafted
With Expanded Cord Blood CD34 + Cells

To the Editor: or radiation-induced chromosomal aberrations to track distinct cell
lineages in mice, and our own recent experiments that indicate that
In a recent issue oBlood, Guenechea et Breported that ex vivo  murine retroviral vectors can selectively mark ex vivo—cultured human
cytokine-expanded CD34cord blood cells retained nonobese diabetic/ CD34" cells that repopulate NOD/SCID mice in a myeloid-restricted
severe combined immunodeficient (NOD/SCID) repopulating activity patterd# (Demaison et al, in press). Furthermore, good evidence has
of fresh cells, although there was a significant delay in the time toemerged for a murine clonogenic common lymphoid precursor (CLP)
achieve similar levels of engraftment. They also found that there wagopulation that possesses lymphoid-restricted (T, B, and natural killer)
little change in the quality of engraftment in terms of representedrepopulating activity. Heterogeneity within the SRC compartment is
lineages 120 days after inoculation, although they suggest a trendot surprising. For example, a small population of CDig#~ cells has
toward a reduction of the myeloid (CD3Bcompartment. the capacity to repopulate in a pattern similar to that of cord blood and
To develop a clinically applicable protocol, we have recently adult CD34 populations Conversely, second-gestation human fetal
examined the potential for expansion of cord blood progenitors undeblood samples engraft in the absence of cytokine support with a
serum-free conditions. As part of this study, we analyzed the charactepronounced erythroid bias when compared with cord blood or adult
istics of NOD/SCID engraftment of cells cultured ex vivo for 14 days samples (Pahal G and Thrasher AJ, unpublished observations, 1999).
(Fig 1). In contrast to the findings reported above, we found that culture As clearly shown in another recent publication, the time for
with interleukin-6 (IL-6) (10 ng/mL), IL-11 (10 ng/mL), Flt3-ligand reconstitution after cord blood transplantation, which is directly related
(FL) (50 ng/mL), and thrombopoietin (TPO) (10 ng/mL) was associatedto the cell dose, may be a significant limiting factoBelective
with a switch from dominant B lymphopoiesis (CD1P toward expansion of alternative repopulating cell populations, such as those
myelopoiesis (CD13) in animals analyzed after 40 days in the absence restricted to the myeloid lineage, may therefore be of significant benefit
of in vivo cytokine support. Furthermore, in other studies using for hematopoietic supportin the early time period after cord transplanta-
alternative combinations of cytokines (IL-3 [20 ng/mL], IL-6 [20 tion. At the same time, potential changes in the commitment of
ng/mL], stem cell factor [SCF] [100 ng/mL], and FL [100 ng/mL]), we repopulating cells initiated by ex vivo culture need to be clarified. The
found that the same switch in engraftment quality occurred after 48reasons for the differences in engraftment quality noted in Guenechea’s
hours of ex vivo culture (Demaison et al, in press). These findings carstudy and our own are not entirely clear but could relate to the timing of
be interpreted in two ways. Firstly, this may reflect a forced commit- analysis (12 40 days), or to differences in ex vivo culture conditions.
ment of the mutipotent SCID-repopulating cell (SRC) to myelopoiesis, Further studies on the quantitation, kinetics, and quality of repopulating
and/or selective inhibition of B-lymphoid commitment, and is similar cell engraftment after ex vivo culture of cord blood cells are therefore
phenotypically to the patterns of engraftment observed in NOD/SCIDwarranted if stem cell expansion protocols are to be effectively
mice supplemented in vivo with FL either alone or in combination with optimized for clinical use.
IL-7 and SCF, or a combination of SCF, granulocyte-macrophage
colony-stimulating factor (GM-CSF), and IL23f this is the case, our ACKNOWLEDGMENT
findings suggest that these changes in commitment are initiated by A.J.T.is a Wellcome Clinical Scientist.
exposure to cytokines in vitro and, more importantly, do not revert

spontaneously in vivo. Secondly, there may be a selective expansion or Michael P. Blundell
retention of SRCs intrinsically restricted to the myeloid lineage. This Christophe Demaison
possibility is supported by previous studies that used retroviral marking Gaby Brouns
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Cultured Fresh 1. Guenechea G, Segovia JC, Albella B, Lamana M, Ramirez M,
Regidor C, Fernandez MN, Bueren JA: Delayed engraftment of
cord blood CD34+ cells or cord blood CD34- cells cultured for 14 days nqnobese Qiabetic/severe combined immunodeficient mice transplanted
in serum-free medium supplemented with IL-6 (10 ng/mL), IL-11 (10 with ex vivo-expanded human CD34 cord blood cells. Blood
ng/mL), FL (50 ng/mL), and TPO (10 ng/mL). Nine mice engrafted 93:1097, 1999

with 2 x 105 to 106 CD34+ cells from 2 cord samples were analyzed in 2. Kapp U, Bhatia M, Bonnet D, Murdoch B, Dick JE: Treatment of
each group. non-obese diabetic (NOD)/severe-combined immunodeficient mice

Fig1l. Lineage distributionin NOD/SCID mice engrafted with fresh
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(SCID) with fit3 ligand and interleukin-7 impairs the B-lineage 5. Kondo M, Weissman IL, Akashi K: Identification of clonogenic
commitment of repopulating cells after transplantation of humancommon lymphoid progenitors in mouse bone marrow. Cell 91:661,
hematopoietic cells. Blood 92:2024, 1998 1997

3. Abramson S, Miller RG, Phillips RA: The identification in adult 6. Bhatia M, Bonnet D, Murdoch B, Gan OlI, Dick JE: A newly
bone marrow of pluripotent and restricted stem cells of the myeloid anddiscovered class of human hematopoietic cells with SCID-repopulating
lymphoid systems. J Exp Med 145:1567, 1977 activity. Nat Med 4:1038, 1998

4. Dick JE, Magli MC, Huszar D, Phillips RA, Bernstein A: 7. Rubinstein P, Carrier C, Scaradavou A, Kurtzberg J, Adamson J,
Introduction of a selectable gene into primitive stem cells capable ofMigliaccio AR, Berkowitz RL, Cabbad M, Dobrila NL, Taylor PE,
long-term reconstitution of the hemopoietic system of W/Wv mice. Cell Rosenfield RE, Stevens CE: Outcome among 562 recipients of placental-
42:71, 1985 blood transplants from unrelated donors. N Engl J Med 339:1565, 1998

API1-MALT1/MLT Is Involved in Mucosa-Associated Lymphoid Tissue Lymphoma
With t(11;18)(q21;921)

To the Editor: helpful for readers who plan to perform molecular genetic analysis of
the t(11;18) translocation. Further studies are warranted to clarify the
Dierlamm et al reported in the June 1 issue @&ood that an  essential role of API1-MALT1/MLT fusion protein in the molecular
apoptosis inhibitor gene, API2 at 11921, and a novel gene, MLT atpathogenesis of MALT lymphomas.
18g21, are involved in t(11;18)(q21;921) associated with mucosa-

associated lymphoid tissue (MALT) lymphorh&\Ve recently reported Hiroko Suzuki

the results of a breakpoint analysis of an MALT lymphoma with Mutsuhito Motegi

t(11;18)(g21;921) by means of fluorescence in situ hybridization (FISH) Tomoaki Akagi

analysis using YAC contig at 18g21, which identified a YAC clone, Yoshitaka Hosokawa

y789F3, encompassing the breakpoint redi@ur further analysis of Masao Seto

t(11;18)(g21;921) with the YAC clone has identified a novel gene at Laboratory of Chemotherapy

1821, which was found to be derived from the same gene as the MLT Aichi Cancer Center Research Institute
gene? This gene was designated as MALT1 in accordance with the Nagoya, Japan

recommendation by the genome nomenclature committee.

We first would like to point out that there is some confusion regarding
the name of the 11921 gene. Dierlamm étdascribed the 11921 gene
as API2 in their report, but the sequence shown in their article represents

that of API1 rather than API2 as assessed by the GenBank registry REFERENCES
(GenBank Accession No. NM001165). The other three nhames already
designated to the 11921 gene, namely c-IARAAP1S and MIHCS 1. Dierlamm J, Baens M, Wlodarska |, Stefanova-Ouzounova M,

were correctly used in Dierlamm’s article and, again, the sequence ofernandez JM, Hossfeld DK, De Wolf-Peeters C, Hagemeijer A, Van
these genes is identical to that of API1. We have also confirmed thélen Berghe H, Marynen P: The apoptosis inhibitor gene API2 and a
presence of API1(c-IAP2)-MALT1/MLT fusion transcripts by using novel 18q gene, MLT, are recurrently rearranged in the t(11;18)(q21;
reverse transcription-polymerase chain analysis (RT-PCR) for our serieg21) associated with mucosa-associated lymphoid tissue lymphomas.
of MALT lymphomas with t(11;18) as noted in our repéifo avoid any Blood 93:3601, 1999
further confusion, we strongly suggest that API2 should be corrected to 2. Akagi T, Tamura A, Motegi M, Suzuki R, Hosokawa Y, Nakamura
APIL. S, Morishima Y, Seto M, Taniwaki M: Molecular cytogenetic delinea-
We next would like to point out a few but significant differences tion of the breakpoint at 18q21.1 in low-grade B-cell lymphoma of
between Dierlamm et al's resuttand ourdregarding the analysis of the  muycosa-associated lymphoid tissue. Genes Chrom Cancer 24:315, 1999
MALTL/MLT gene. In the former, it is mentioned that the MLT 3. Akagi T, Motegi M, Tamura A, Suzuki R, Hosokawa Y, Suzuki H,
transcript is approximately 3.0 kb and the predicted MLT protein g 4, Nakamura S, Morishima Y, Taniwaki M, Seto M: A novel gene,
consists of 729 amino acids (data not shown in the articur — \ya| 11 5t 18q21, is involved in t(11;18)(q21;q21) found in low-grade

analysis, on the other hand, indicated that the MALT1 transcripts are 4.3 .., lymphoma of mucosa-associated lymphoid tissue. Oncogene
kb and 3.1 kb and the open reading frame of MALT1 predicted a protein18,5785 1999 '

of_813 arTllno aC|d.§.The Northern blot analy_s,ls with MALT Iymphoma 4. Rothe M, Pan MG, Henzel WJ, Ayres TM, Goeddel DV:
with 1(11;18)(g21;921) demonstrated additional aberrant signals in theI'NFRZ-TRAF ianali | ) | ; lated
range from 6.4 kb to 9.4 kbFurthermore, the deletion of 11 amino o §|gna|ng comp ?X conte.uns two novel proteins related to
acids has been noted in our MALT1 sequence (API2-MLT amino acidsbaCUIO_VIraI inhibitor of apopt95|s proteins. Cell 8,3:1243’ 1995
625 to 635: GRTDEAVECTE}S In our analysis, 3 out of 5 MALT1 5. Liston 'P, Roy N, Tamai K, Lefebvre C, Baqu S, Cherton-Horvat
cDNA clones did not contain the 11 amino acids, whereas the remaining> Farahani R, McLean M, lkeda JE, MacKenzie A, Korneluk RG:

2 cDNA clones did (unpublished results, March 1999). We tentatively SUPPression of apoptosis in mammalian cells by NAIP and a related
chose the cDNA sequence lacking the 11 amino acids for the MALT1family of IAP genes. Nature 379:349, 1996

sequencé,and consider it most likely that the difference between the 6. Uren AG, Pakusch M, Hawkins CJ, Puls KL, Vaux DL: Cloning
two sequences is due to alternative splicing of the MALT1/MLT gene. and expression of apoptosis inhibitory protein homologs that function to
Although the true size of MALT1/MLT amino acids remained to be inhibit apoptosis and/or bind tumor necrosis factor receptor-associated
determined, awareness of the above-mentioned differences should Bactors. Proc Natl Acad Sci USA 93:4974, 1996
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