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0 O O O 0O O The liver, unlike many other vital organs, can regenerate itself after injury. The phenomenon of liver regeneration has
been known since antiquity, which was illustrated in the ancient Greek legend of Prometheus. During research, any mammal models
can survive after surgical remove of liver mass for up to 75%. In experiment, 2/3 liver partial hepatectomy (PH) is performed as acute
injury to study liver regeneration. The original number of liver cells can restore within 1 week and the liver tissue can reach to original
mass with 2 - 3 weeks. Liver regeneration can undertake several times after serial PHs. The existence of stem cells in liver organ was once
considered because of this special property for liver. For a long term of study in the history, liver stem cells have been referred to
different types of cells. Recently, liver stem cells are studied for clinical application. These cells are expected to become an endless cell
source for making liver tissues and artificial liver organs in future. Liver stem cells may be also used directed as donor cells in
transplantation for the therapies of some liver diseases. This chapter will mainly cover the information closely related to liver stem cells
with potential application in regenerative medicine. Relative information can also be found in other previous reviews. Here, only the
mammal liver stem cells will be discussed. Sometimes, the terms of liver stem cells are equally used for liver precursor cells and liver
progenitor cells because the lineage commitment of liver stem cells has not been well defined. In addition, it is commonly agreed that
liver stem cells are the stem cells for only precursors of two types of epithelial cells in liver, hepatocytes and BDECs.
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0 O O O 0O O Barriers to oral drug delivery, the most popular and economical route of drug administration, are composed of poor
solubility and dissolution, absorption barriers, presystemic metabolism, and excretion. For drugs whose targets are easily accessible,
those that overcome all of these barriers, and reach systemic circulation, are considered bioavailable. Other drugs that have to reach
target organs such as the central nervous system (CNS) and drug-resistant cancer cells that are difficult to access, must first be
transported across additional physiological barriers (e.g., blood — brain barrier) to their targets. Such barriers may represent a further
hurdle we have to overcome in order to deliver orally administered drugs to these targets.
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pharmaceutical scientists, pharmacologists, clinicians, and graduate and students become familiar with the fundamentals and practices
of the science of oral bioavailability.
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O O O O A newly identified 191C/A mutation in the Rv2629 gene was significantly associated with the rifampin resistance in
Mycobacterium tuberculosis
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0 0O 000 d Inaneffort to identify the new resistance factors in rifampin resistant (RIFr) Mycobacterium tuberculosis(M. th),
comparative proteome analysis and gene mutation assays were used to identify the differentiallyexpressed proteins and correlated gene
mutations among clinical RIFr isolates lacking rpoB mutations,RIF sensitive (RIFs) isolates, and the laboratory H37Rv strain. MALDI-
TOF-MS revealed nine differentially expressed protein spots. PCR sequencing results showed four genes were mutated. The newly
identified 191A/C mutation, in the gene Rv2629, was carried by 111 out of 112 clinical RIFr isolates. However, this mutation was absent
in H37Rv and RIFs isolates. The RIFs species Mycobacterium smegmatis displayed RIF resistance only after being transformed with the
mutated M. tb Rv2629, while it was not restored by the wild type gene. These results indicate that the 191A/C mutation of the Rv2629
gene may be associated with RIF resistance.
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O O O O PPE protein (Rv3425) from DNA segment RD11 of Mycobacterium tuberculosis, a novel immunodominant antigen of
Mycobacterium tuberculosis Induces Humoral and Cellular Immune Responses in Mice
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0 O 0O O 0O O Subtractive DNA hybridization of pathogenic M. bovis and BCG, and comparative genome-wide DNA microarray
analysis of M. tuberculosis H37Rv and BCG identified several RD, designated as RD1 to RD16, between M.tuberculosis and M. bovis
on the one hand and BCG on the other. These regions cover 108 ORFof M. tuberculosis H37Rv, and are deleted from all 13 BCG sub-
strains currently used as anti-tuberculosis vaccines in different parts of the world. In this study, we evaluated cellular and humoral
immuneresponse in C57BL/6mice immunized with the PPE protein Rv3425,encoded by an ORF found in RD11 of M. tuberculosis.
Rv3425 protein induced an increased Th1/Th2 type immune response inmice, characterized by an elevated concentration of IFN-y in
antigen stimulated splenocyte culture and a strong 1gG1 antibody response. These results provide evidence on the immunogenicity of
the PPE protein Rv3425 which, together with its reported immunodominant characteristics, imply that it may be a candidate for
development of a vaccine for the control of TB.
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0 O O O Evaluation of a new recombinant BCG which contains mycobacterium tuberculosis antigen ag85B- mpt64190-198- mtb8.4
in C57/BL6 mice
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0 O 0O 0O 0O d Tuberculosis (TB) caused by Mycobacterium tuberculosis continues to be one of the major public health problems in
the world. The eventual control of this disease will require the development of a safe and effective vaccine. Bacille Calmette-Guerin
(BCG), the only vaccine against TB, is not perfect for its limited ability to protect against the adult form of TB. Some improvements of
TB vaccines relied to strengthening the immunogenicity and/or persistence of genetically modified recombinant BCG (rBCG) strain.
Antigen 85B (Ag85B) and Mth8.4 are importantly immunodominant antigens of M. tuberculosis, and both are very promising vaccine
candidate molecules. MPT64(190-198), is presented to CD8(+) T cells during mycobacterial infections. In this study, we combined
these above genes into one recombinant gene of ag85B-mpt64(190-198)-mtb8.4. Then we constructed the new rBCG containing this
united gene. This rBCG can induce an increased Th1-type immune response in mice, characterized by an elevated level of interferon-
gamma in antigen-stimulated splenocyte culture and a strong 1gG2a antibody response. Also, it can elicit longer immune responses than
BCG. The results show that this rBCG is a promising candidate for further study.
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O O O O Analysis of predicted CD8(+) T cell epitopes  from proteins encoded by the specific RD regions of Mycobacterium
tuberculosis for vaccine development and specific diagnosis
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00O 000 0 A number of regions designated as RD1-RD16 (region of difference) and encompassing 129 open reading frames have
been identified between Mycobacterium tuberculosis and Mycobacterium bovis on the one hand and Bacillus Calmette-Guel rin on
the other. Identification of T cell epitopes from this set of proteins may serve to define candidate antigens with potentials in specific
diagnosis and development of new vaccines against TB. All possible nonameric peptide sequences from proteins of these M.
tuberculosis specific regions were analyzed in silico for the ability to bind to 33 alleles of class | HLA. These results reveal that of all RD
proteins, a significant number of these peptides are predicted to be high-affinity HLA binders (T1/2 C 100 min), irrespective of the
length of the protein, and 67% of the peptides predicted to bind are mono-allelic in their binding. Pathogen peptides that could behave
as self- or partially self-peptides in the host were eliminated using a comparative study with the human proteome, thus the number of
peptides for analysis was reduced. The predicted epitopes can be tested experimentally for their inclusion in a potential vaccine against
tuberculosis and specific diagnosis.
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0 O O O More vaccine efficacy studies on the recombinant BCG co-expressing Ag85B,Mpt64190-198 and Mth8.4
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0 O 0O O 0O 0 The immunogenicity of the recombinant Bacille Calmette-Guerin: rBCGAg85B-Mpt64190— 198-Mth8.4 (rBCG-
AMM) was evaluated in our previous study. This paper compares the protective efficacy of BCG-AMM, rBCG-A which overexpresses
Ag85B and BCG in C57BL [0 6 mice. There was no significant difference in proliferation characteristics among rBCG-AMM, rBCG-A
and BCG. The growth characteristics of rBCG-AMM in host tissue were identical to control BCG, suggesting the improved protective
efficacy was directly related to the expression of the Ag85B-Mpt64190— 198-Mth8.4 fusion protein. The protective experiment
demonstrated that rBCG-AMM could confer similar or even better protective efficacy against Mycobacterium tuberculosis infection
compared with BCG or rBCG-A as evaluated by bacterial organ loads, lung histopathology and net weight gain or loss. The results
suggested that the recombinant BCG: rBCG-Ag85B-Mpt64190— 198-Mth8.4 is a potential vaccine candidate for further study.
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0 O 0O O 0O O Antigen 85B (Ag85B) is an important immunodominant antigen of Mycobacterium tuberculosis, and is a very
promising vaccine candidate molecule. Rv3425 is a member of the subgroup 3 of the PPE family, which does not exist in all BCG
strains. In this study we constructed a new rBCG which included this united gene (Ag85BRv3425).The level of antigen-stimulated T
cells expressing IFN-y - was signiWcantly higher in the C57BL/6 mice vaccinated with rBCG::Ag85B-Rv3425 than with BCG. In
addition, the sera from mice immunized with rBCG::Ag85B-Rv3425 revealed an increase in the speciWwc immunoglobulin G titers than
that from mice immunized with BCG. Antigen speciWc IgG subclass analysis showed that rBCG::Ag85B-Rv3425 tended to facilitate
1gG2a production, suggesting enhancement of predominant Th1 response which in turn may facilitate increased production of
protective IFN-y . These results suggested that this rBCG::Ag85BRv3425 could be a strong vaccine candidate for further study.
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0 O O 0O 0O O BALB/c mice were vaccinated three times (2-week intervals) with plasmid DNA separately encoding antigen Ag85B,
ESAT-6 or Ag85A from Mycobacterium tuberculosis. The protective efficacy of these DNA vaccines against intravenous M.
tuberculosis H37Rv challenge infection was measured by counting bacterial loads in spleen and lung and recording changes in lung
pathology. The splenocyte proliferative response to the corresponding antigens and antigen-specific interferon (IFN)-gamma secreted
by splenocytes of the vaccinated mice were also detected. We found a clear hierarchy of protective efficacies among the three DNA



vaccines tested in this study. Plasmid DNA encoding Ag85A provided the strongest protection and showed the least change in lung
pathology, followed by plasmid DNAs encoding Ag85B and ESAT-6. However, DNA-85B reduced comparative bacterial load in lung
tissue, as did DNA-85A. Compared to the control group, protective efficacies conferred by different DNA vaccines were consistent
with the lymphoproliferative responses to the corresponding antigens as well as the secretions of antigen-specific IFN-gamma. Our
study demonstrates that both Ag85A and Ag85B are the most promising of the candidate antigens tested for future TB vaccine
development.
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0 O O O O O Differentiation of latent tuberculosis infection (LTBI) from a healthy, unexposed population plays a vital role in the
strategy of controlling and eliminating tuberculosis (TB). Both CFP21 and MPT64, antigens encoded by the RD2 region which are
restricted in the Mycobacterium tuberculosis complex, are TB-specific diagnostic candidate antigens. In this study, we designed a fusion
protein by linking both CFP21 and MPT64 with a 15-amino-acid peptide, (G4S1)3, and overexpressed the fusion protein in
Escherichia coli. A new whole-blood gamma interferon assay based on the recombinant fusion protein, CFP21-MPT64 (rCM-WBIA),
was developed and compared with the tuberculin skin test (TST) for screening of LTBI in household contacts of patients with sputum-
positive TB. rCM-WBIA had a slightly higher sensitivity (66.7%; 24/36 contacts) than that of the TST (61.1%; 22/36 contacts) for
household contacts. We found that rCM-WBIA had a very high sensitivity (90.9%) and specificity (71.4%) for LTBI detection
compared with TST. The overall agreement between rCM-WBIA and TST was 83.3% (k = 0.64); rCM-WBIA positivity was associated
with a larger TST induration. These results suggest that rCM-WBIA, based on the recombinant fusion protein CFP21-MPT64, is a
promising alternative diagnostic tool for detection of LTBI.
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00O 000 d Immunization with Mycobacterium bovis Bacille Calmette— Guerin (BCG) did not induce adequate Th1 responses to
the latency antigen, HspX of M. tuberculosis. To increase the immunogenicity and protective efficacy of BCG, a recombinant BCG
strain over-expressing antigen Hsp (rBCG::X) was constructed. The recombinant strain rBCG::X expressed high levels of both HspX
protein in the cytosol and Ag85Bprotein in the cytosol and supernatant. Mice vaccinated with rBCG::X produced a more consistent
and enduring protective effect against infection with M. tuberculosis, showing lower bacterial load in lung and less severe lung
pathology, than the control mice vaccinated with BCG strain containing the vector pMV261. The long-term protection induced by
rBCG::X was associated with significant increases inantigen-specific IFN-y to both HspX and Ag85B proteins, while PPD-specific
IFN-y responses declined.Our results suggest that latency antigens of M. tuberculosis may be promising targets for developing more
effective recombinant BCG strains to protect against TB.
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expressing ESAT-6 and Ag85A fusion protein
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0 O O O O O Heterologous prime-boost regimens utilizing BCG as a prime vaccine probably represent the best hope for the
development of novel tuberculosis vaccines. In this study, we examined the immunogenicity and protective efficacy of DNA vaccine
(pcD685A) expressing the fusion protein of Ag85A and ESAT-6 (r685A) and its booster effects in BCG immunized mice. The
recombinant r685A fusion protein stimulated higher level of antigen specific IFN-y release in tuberculin skin test (TST) positive
healthy household contacts of active pulmonary TB patients than that in TST negative population. Vaccination of C57BL/6 mice with
pcD685A resulted in significant protection against challenge with virulent Mycobacterium tuberculosis H37Rv when compared with
the control group. Most importantly, pcD685A could act as a BCG booster and amplify Thl type cell-mediated immunity in the lung of
BCG vaccinated mice as shown the increased expression of IFN-y . The most significant reduction in bacterial load of both spleen and
lung was obtained in mice vaccinated with BCG prime and pcD685A DNA booster when compared with BCG or pcD685A alone.
Thus, our study indicates that pcD685A may be an efficient booster vaccine against TB with a strong ability to enhance prior BCG
immunity.
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0 O O O O O The efficacy of Bacillus Calmette— Gué rin(BCG) vaccine in preventing adult tuberculosis (TB) is highly variable.
Genetic differences between BCG vaccine substrains, which can be divided into early strains and late strains based on the loss of region
of difference two (RD2),may result in the variability and BCG substrains. The effect of lack of RD2 on the protective efficacy of BCG
substrains against TB remains unknown. In this study, we demonstrated that CFP21 and MPT64(rCM) fusion protein,encoded by RD2
of Mycobacterium tuberculosis, could stimulate higher level of interferon (IFN)-y in tuberculin skin test (TST)-positive healthy
population than in TST negative healthy population. Compared with naive mice challenged with virulent M. tuberculosis H37Rv,
C57BL/6 mice vaccinated with pcD2164 DNA expressing rCM protein resulted in a greater decrease in the bacterial load oflung.
Moreover, pcD2164 could boost the protective immunity in mice primed by BCG than BCG alone or DNA vaccination alone, as
evidenced by lower bacterial load in the lung tissue and reduced lung pathology. The protection induced by BCG prime-DNA vaccine
boost strategy was associated with significant increases in rCM protein-specific IFN-y . Therefore, our results clearly indicate that the
loss of RD2 has an important influence on the protective efficacy of different BCG substrains. These findings will benefit the optimal
choice of BCG substrain for neonatal immunization and rational design of new vaccines for the prevention of TB.
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