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Possible application of adipose-derived mesenchymal stem cells to islet transplantation—potential
of CD90 high—expression cells
(Abstract] Mesenchymal stem cells (MSCs), including adipose tissue-derived mesenchymal
stem cells (ADSC), are multipotent and can differentiate into various cell types possessing unique
immunomodulatory features. Several clinical trials have demonstrated the safety and possible
efficacy of MSCs in organ transplantation. Thus, stem cell therapy is promising for tolerance
induction. In this study, we assessed the reprogramming capacity of murine ADSCs and found that
CD90 (Thy-1), originally discovered as a thymocyte antigen, could be a useful marker for cell
therapy. Murine ADSCs were isolated from B6 mice, sorted by selection of CD90Hi or CD90Lo, and
then transduced with four standard factors (Oct4, Sox2, KIf4, and c-Myc). Among unsorted,
CD90Hi-, and CD90Lo- murine ADSCs, reprogrammed CD90Hi ADSCs showed increased
numbers of alkaline phosphatase—positive colonies compared with reprogrammed CD90Lo ADSCs.
The relative reprogramming efficiencies of unsorted, CD90Hi-sorted, and CD90Lo-sorted ADSCs
were 100%, 116.5%, and 74.7%, respectively. CDO90OHi cells were more responsive to
reprogramming. CD90Hi ADSCs had greater reprogramming capacity than CD90Lo ADSCs,
suggesting that ADSCs have heterogeneous subpopulations. Thus, CDO0Hi selection presents an
effective strategy to isolate a highly suppressive subpopulation for stem cell-based tolerance
induction therapy.
key words: CD90, ADSC, reprogramming
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Intestinal transplantation for children

Department of Pediatric Surgery, Tohoku University School of Medicine
Hironori Kudo, Motoshi Wada, Masaki Nio

[Summary]

Although the development of parenteral nutrition has improved outcomes of intestinal failure, parenteral
nutrition still often leads to numerous life-threatening complications. Intestinal failure-associated liver dis-
ease (IFALD), which can be progressive and fatal in children, is one of the most serious complications.
Intestinal transplantation (Itx) represents a definitive treatment for patients with irreversible intestinal fail-
ure. By 2013, a total of 2887 intestinal transplants had been performed worldwide, 55% of which were in
patients under 18 years old. In Japan, 60% of all recipients were under 18 years old. Because of recent
advances in the management of Itx, short-term outcomes following transplantation have improved; how-
ever, the long-term outcomes remain insufficient. Furthermore, some patients with severe IFALD require
liver-intestinal transplantation, a procedure that remains practically unavailable in Japan. In this article, we
provide an overview of the process and the problems of pediatric Itx, with special focus on the situation

in Japan.

Keywords: intestinal transplantation, intestinal failure, IFALD, liver-intestinal transplantation
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NS A OREIFIRIE G- OB FEEIEE v, AW
3D w3 LA (F AH XU 2 X BBEANOE
BEEDDOH b,

RO IFALD 0% CHENEM ) o X FEAET, M
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MAREITEAREOMITICL Y, LETL ik ko
TWh, ¥vonN—=rRETE, FRRY 70—F
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Abstract

Single nucleotide polymorphisms of interleukin-28B (IL28B) rs8099917 are reported to be associated with virologic clearance
in interferon-and ribavirin -based treatment for hepatitis C virus (HCV)-infected patients. We examined virologic response in
accordance with IL28B polymorphisms in our living donor liver transplantation series under a preemptive interferon and
RBV treatment approach. Adequate DNA samples from both the recipient and donor for the study of single nucleotide
polymorphisms of IL28B were available from 96 cases and were the subjects of the present study. Various clinical factors
related with virologic response including early virologic response (EVR) and sustained virologic response (SVR) were
examined. Totally 51% presented with EVR and 44% achieved SVR. Presence of the major allele (TT) in either the recipient or
the donor corresponded to SVR of 53% and 48%. Presence of the minor allele (TG or GG) corresponded to SVR of 26% and
32%. Multivariate analysis revealed that genotype of HCV or EVR, but not IL28B polymorphisms in either the recipient or
donor, was an independent factor for achieving SVR. When virologic response to treatment was incorporated into analysis,
the impact of IL28B polymorphism on virological clearance remained relative to other factors and was not significantly
independent.
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Introduction to interferon and RBV-based treatment in HCV-infected patients
[19-21]. In Japanese patients, the G nucleotide of rs8099917
(minor allele) is associated with a poor response to treatment,
whereas a T nucleotide (major allele) is associated with a fair
response [20].

The impact of the IL28B polymorphism was recently studied in
the liver transplant setting. A small series reported that combined
analysis of IL28B polymorphisms in both donors and recipients
may predict the possibility of achieving SVR under current
standard pegylated interferon-and RBV-based therapy [22-23].
The evidence, however, remains limited. In the present study, we
examined the virologic response to a preemptive treatment
approach in accordance with IL28B polymorphism.

Hepatitis G virus (HCGV) infection is the leading cause of end-
stage liver disease necessitating liver transplantation in developed
countries [1-3]. HCV reinfection following liver transplantation is
universal, however, and the histologic progression of HCV-related
liver cirrhosis is accelerated in comparison with the non-transplant
population [4-8]. Long-term outcomes are reported to be poorer
in liver transplant recipients with HCGV recurrence [9-10].
Although its efficacy remains unsatisfactory, the standard treat-
ment for HCV relapse following liver transplantation is the
combined application of pegylated interferon and ribavirin (RBV)
[11-16]. To improve the overall outcomes of patients undergoing
living donor liver transplantation (LDLT) for HCV-related liver
disease, we routinely administered interferon based treatment
preemptively in our series [17] with recent results indicating a
sustained viral response (SVR) rate of 43% [18]. Patients

In a recent genome-wide association study, three independent From June 1996 to December 2012, 499 LDLT surgeries were
institutions identified single nucleotide polymorphisms in the performed at the University of Tokyo Hospital among which 134
interleukin (IL)-28B gene on chromosome 19q13; rs12980275 or cases were for HCV-related liver disease. Among them, three
rs8099917 as being strongly associated with the virologic response recipients remained negative for HCV RNA after transplantation

Patients and Methods
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Figure 1. IL28B rs8099917 SNPs in the recipient and donor and
corresponding rates of SVR. * indicates p=<0.05 v.s. major allele
(TT) with corresponding background.
doi:10.1371/journal.pone.0090462.g001

alone, not requiring interferon treatment, and were excluded from
the study. In the remaining 131, either appropriate informed
consent or adequate samples for genetic analysis was not available
in 25 cases for the following reasons and therefore excluded; death
during the earlier period in 18, lost to follow-up in 3, and decline
of study consent in 14 cases. The remaining 96 cases were the
subjects of the present analysis. The earliest case of this population
underwent LDLT in June 1998, and the latest case underwent
LDLT in February 2011. Follow up was done until the end of
2012, or death.

Antiviral therapy for HCV

Treatment was initiated with low-dose interferon alpha-2b and
RBV 400 mg/day promptly after improvement of the general
condition following liver transplantation. Recovery of hematologic
and renal function was considered crucial. Specifically, initiation
was considered when the leukocyte number > =4000/ml, platelet
count >=50 000/ml, hemoglobin >= 8 g/l, and serum
creatinine < 2 mg/dl. Thereafter, the dosage was gradually
increased as tolerated. Finally, pegylated-interferon alpha-2b
1.5 ug/kg/week and RBV 800 mg/day were administered,
depending on patient compliance [17,18].

HCV RNA was measured quantitatively by reverse-transcrip-
tase polymerase chain reaction (Amplicor HCV; Roche Molecular
Systems, Pleasanton, CA). The response was considered to be an
EVR at 12 week with an at least 2 logl0 drop in serum HCV-
RNA. The treatment was continued for 12 months after serum
HCV-RNA turned negative, defined as ETR. The response was
considered to be a SVR after another 6 months of negative
serologic results without anti-viral treatment. Flexible dose
adjustments were made as necessary to avoid serious adverse

PLOS ONE | www.plosone.org
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events and to prevent a lapse in treatment. A fixed overall
treatment period length was not defined [17,18].

Analysis of the genotype of IL28B

Genomic DNA from recipients and donors was extracted either
from peripheral blood mononuclear cells or from formalin-fixed
paraffin-embedded liver biopsy samples depending on availability.
Genotyping of single nucleotide polymorphisms IL28B rs8099917
was performed as previously described [20,22].

Ethics Statement

All LDLTs were performed after individually obtaining
informed consent from recipients and donors. LDLT program at
the University Of Tokyo Hospital has been approved by it’s
Institutional Review Board, and all aspects of the procedures have
been conducted according to the principles expressed in the
Declaration of Helsinki. The current human subject research was
approved as project number G3514 by Graduate School of
Medicine and Faculty of Medicine, the University of Tokyo
Research Ethics Committee and Human Genome, Gene Analysis
Research Ethics Committee. All subjects have been properly
instructed and participated by signing the appropriate informed
consent paperwork. In the preparation of this manuscript, all
efforts have been made to protect patient privacy and anonymity.

Statistical analysis

The cumulative rate of viral responses was studied using the
Kaplan-Meier method. Comparison was made using the log-rank
test. A multivariate analysis was performed using the Cox
proportional-hazards model and a forward stepwise procedure.
Categorical various clinical factors were compared between groups
using the Fisher’s exact test. JMP 9 software (SAS Institute Japan,
Tokyo, Japan) was used for all analyses. A p-value of less than 0.05
was considered statistically significant.

Results

Patient demographics and virologic response

All recipients and donors of the 96 cases were of Japanese
origin. Median age of the recipients and donors was 56 (range 23—
66) and 34 (range 17-66), respectively. In 60 cases, the donor was
a relative within a first degree of consanguinity. Among the
recipients, 60 cases presented with hepatocellular carcinoma, 3
with HIV co-infection, and 2 with hepatitis B virus co-infection.
The HCV RNA genotype was confirmed to be 1b in 79 (81%).
Median calculated model for end-stage liver disease score at the
time of transplant was 14.

All 96 recipients received interferon treatment according to our
pre-emptive regimen described above. None presented with
fibrosing cholestatic hepatitis at the time of treatment initiation.
Overall, at the time of follow-up, 49 (51%) presented with early
virologic response (EVR). Sixty-five (67%) patients had negative
serum HCV RNA results at least once, among which 52 (54%)
patients experienced a non-detectable level of serum HCV RNA
for 12 months on treatment (end of treatment response, ETR).
Forty-three (44%) patients remained negative for serum HCV
RNA for 6 months or longer after cessation of interferon treatment
following ETR, and these recipients were considered to have
achieved SVR. Consistent with the nature of a treatment protocol
without a defined time endpoint, the response rate increased over
time. The cumulative rates of SVR and ETR based on the
Kaplan-Meier method are 41% and 54%, respectively, 5 years
after transplantation.
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Frequency of IL28B rs8099917 single nucleotide
polymorphisms in recipients and donors

The proportion of TT, TG and GG genotypes in recipients was
72%, 28%, and 0%, respectively, whereas TT was the most
frequent genotype in donors (80%), followed by genotypes TG
(19%) and GG (1%). This distribution did not differ significantly
between genotype 1b and the others.
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IL28B polymorphism and interferon sensitivity after LDLT

As previously reported, IL28B polymorphisms in both the
recipient and donor seemed to be strongly correlated with the
sensitivity to interferon treatment. The major allele (TT) in the
recipient and donor corresponded to SVR rates of 54% (37 of 69)
and 48% (37 of 77), respectively, whereas the presence of the
minor allele (TG or GG) corresponded to SVR rates of 26% (7 of
27) and 32% (6 of 19), respectively (Figure 1). Difference of SVR
between TT and TG/GG in recipient was statistically significant
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