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Abstract

Glucose deprivation induces the synthesis of pivotal
gluconeogenic enzymes such as fructose-1,6-bisphos-
phatase, malate dehydrogenase, phosphoenolpyruvate
carboxykinase and isocitrate lyase in Saccharomyces
cerevisiage. However, following glucose replenishment,
these gluconeogenic enzymes are inactivated and de-
graded. Studies have characterized the mechanisms
by which these enzymes are inactivated in response to
glucose. The site of degradation of these proteins has
also been ascertained to be dependent on the dura-
tion of starvation. Glucose replenishment of short-term
starved cells results in these proteins being degraded
in the proteasome. In contrast, addition of glucose to
cells starved for a prolonged period results in these
proteins being degraded in the vacuole. In the vacuole
dependent pathway, these proteins are sequestered in
specialized vesicles termed vacuole import and degra-
dation (Vid). These vesicles converge with the endo-
cytic pathway and deliver their cargo to the vacuole
for degradation. Recent studies have identified that
internalization, as mediated by actin polymerization, is
essential for delivery of cargo proteins to the vacuole
for degradation. In addition, components of the target

(4 9
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of rapamycin complex 1 interact with cargo proteins
during glucose starvation. Furthermore, Torlp dissoci-
ates from cargo proteins following glucose replenish-
ment. Future studies will be needed to elaborate on the
importance of internalization at the plasma membrane
and the subsequent import of cargo proteins into Vid
vesicles in the vacuole dependent degradation pathway.

© 2011 Baishideng. All rights reserved.

Key words: Vacuole import and degradation; Fructose-
1,6-bisphosphatase; Vacuole; Proteasome; Autophagy;
Target of rapamycin complex 1; Actin polymerization;
Endocytosis
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INTRODUCTION

A principal function of eukaryotic cells is to mediate
trafficking of proteins and lipids between organelles for
maintaining homeostasis. Vesicles facilitate such transport
between organelles. The different types of transport ves-
icles range from coat protein complex I (COPI) vesicles,

November 26, 2011 | Volume 2 | Issue 11 |



Alibhoy AA et a/. Vacuole import and degradation pathway

COPII vesicles and clathrin-coated vesicles'™. Of these,
clathrin-coated vesicles mediate transport of proteins and
lipids from the plasma membrane to early endosomes,
. COPI vesicles are
involved in retrograde transport from the Golgi to the
ER and in the intra-Golgi transport while COPII vesicles
further the transport from the ER to the Golgl[ )

The level of proteins in a cell is dictated by protein

and from the Golgi to endosomes'"!

synthesis and protein degradation. Some proteins are
degraded in the proteasome while others are degraded at
the site of the lysosome' . The proteasomal degradation
pathway entails the use of El EZ and E3 enzymes for
ubiquitinating target protems |, This is followed by the
subsequent targeting of these ublqultlnated proteins to
. On the other hand,
the lysosorne degrades proteins and organelles using acid

the proteasome for degradatlon
hydrolases™”. The targeting of proteins for degradatlon
at the lysosome occurs viz numerous pathways . Macro-
autophagy is one pathway that facilitates the degradation
of such proteins. This non-selective catabolic process,
which is regulated by ATG genes, enables cells to de-
grade their own components in the lysosome as a means
to survive periods of nutrient deprivation and other

11 Besides the non-selective degradation of

stresses
proteins, chaperone-mediated autophagy best exemplifies
a selective autophagy pathway which utilizes luminal and
cytosolic chaperones to target specific proteins (contain-
ing the KIFERQ sequence) to the lysosome for degrada-
tion"*"”. As such, autophagy is imperative for biological
processes such as life span extension, cell development
and growthm’m. Moreover, deregulated macroautophagy

. . [1617]
can result in numerous diseases .

DIVERSE PATHWAYS TRANSPORT
PROTEINS TO THE YEAST VACUOLE

The yeast vacuole is homologous to the mammalian

lysosome and is required for cellular processes such as
osmoregulation, protein maturation and protein degrada-
tion"™"”. The function of the yeast vacuole is dependent
on the targeting of vacuole resident proteins into this or-
ganelle. For instance, the acid hydrolase carboxypeptidase
Y is transported from the Golgi to the vacuole for matu-
ration by the Vps pathwaym’zﬂ. This process involves
around 40 17PS genes”™"*". Tn addition, plasma membrane
proteins and other extracellular components can be in-
ternalized and targeted to the vacuole by endocytosis"™*"”,
In contrast, proteins can also be transported from the
cytoplasm into vacuole. Enzymes such as aminopeptidase
I and o-mannosidase ate synthesized in their inactive
forms in the cytoplasm and are transported to the vacu-
ole via the Cvt pathway[s’g’m‘. This pathway shares many
common components with the macroautophagy pathway
and the pexophagy pathway”’ o

Changes in nutrient conditions can influence the
transport of proteins and organelles to the vacuole. For
example, when Saccharomyces cerevisiae are starved of ni-
trogen, the macroautophagy pathway delivers proteins

(49
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sequestered in autophagosomes to the vacuole for degra-
dation™'". Torlp, a protein kinase and rapamycin target,
i1s a component of the target of rapamycin complex 1
(TORCI) that regulates cell growth in response to stimuli
such as nutrients and cellular stresses™. It achieves this
by regulating gene transcription, protein translation, ri-
bosomal biogenesis and macroautophagy[g’g]. Moreovet,
the macroautophagy pathway is inhibited by Torlp and
is induced by rapamycin even in the absence of nitrogen
| Another example, the pexophagy pathway
targets peroxisomes to the vacuole for degradation when

Starvatlon

yeast is shifted from growth in media containing oleic

acid to that containing glucosepz].

INDUCTION, INACTIVATION AND
DEGRADATION OF GLUCONEOGENIC
ENZYMES

The pivotal regulatory enzyme in the gluoconeogenesis
pathway, fructose-1,6-bisphosphatase (FBPase), is induced
in Saccharomyces cerevisiae by glucose starvation. When cells
are replenished with media containing fresh glucose, FB-
Pase is inactivated and degraded® ™. This type of inacti-
vation is termed catabolite inactivation”*”. Additionally,
it has been determined that other gluconeogenic enzymes
such as malate dehydrogenase (MDH2), phosphoenol-
pyruvate carboxykinase (Pcklp) and isocitrate lyase (Icl1p)
are also inactivated by glucose[28’3m. Of these, catabolite

inactivation of FBPase has been studied exhaustively for
the vacuole dependent pathway[zg’m’az]. In the course of
catabolite inactivation, it has been ascertained that FBPase
is phosphorylated and inactivated by cAMP-dependent
protein kinase or protein kinase A (PKA) 293534

The site of degradation of FBPase is dependent on
the duration of starvation. The Wolf lab has demon-
strated that following glucose replenishment, FBPase is
modified by ubiquitination and is degraded in the protea-
some” . However, our lab has shown that FBPase is
degraded in the vacuole in cells that have been starved of
glucose for 3 dP? We examined the degradation of
FBPase using a Apep4Aprb1Aprel vacuole mutant contain-
ing deletions of proteinases A, B and C™. In this strain,
it was observed that when glucose was added to cells that
have been starved for 1 d, FBPase was degraded normal-
ly. In contrast, when glucose was added to cells that were
starved for 3 d, FBPase degradation was impaired. This
indicates that while vacuole proteinases are not essential
for FBPase degradation in 1 d starved cells, they are es-
sential for cells starved for 3 d. More significantly, our
lab has recently demonstrated that other gluconeogenesis
enzymes such as MDH2, Pcklp and Icllp also share the

. P 29,30
same degradation characteristics as FBPase™".

THE VACUOLE IMPORT AND

DEGRADATION PATHWAY
The vacuole import and degradation (Vid) pathway is a

November 26, 2011 | Volume 2 | Issue 11 |



selective autophagy pathway that mediates degradation
of FBPase, MDH2, Pcklp and Icllp in the vacuole after

d#2722U The genes involved
(B220:40]

glucose starvation for 3
in this pathway are cumulatively called 1”ID gene
Upon characterizing the wild-type and Apep4 strains by
fractionation of lysates in a size column, it was ascer-
tained that four peaks were found to contain FBPase.
The first peak contained the plasma membrane pro-
tein Pmalp and the fourth peak was enriched for Vid
vesicles™. By kinetic analysis, it was determined that Vid
vesicles are transitional carriers in the Vid pathwaym.
Thus, gluconeogenic enzymes destined for degradation
by the Vid pathway associate with these vesicles prior
to their delivery to the vacuole. Through 7 vitro assays,
it was discerned that FBPase was imported into puri-
fied Vid vesicles™. In addition, the plasma membrane
protein Vid22p, the cytosolic heat shock proteins Ssalp
and Ssa2p, and the peptidylprolyl isomerase Cyclophilin
A are required for the sequestration of FBPase into Vid
vesicles™*,

Cells lacking the ubiquitin conjugating enzyme 1 gene
were observed to block the formation of Vid vesicles,
thereby suggestive of a role in Vid vesicle biogenesism].
Vid24p has been characterized as a peripheral protein
on Vid vesicles and is extensively used to study the traf-
ficking of Vid vesicles in response to glucosew. Data
from our recent studies suggest that the Vid pathway
converges with the endocytic pathwaym]. COPI coatomer
proteins have also been identified as peripheral proteins
on Vid vesicles and they recruit Vid24p to Vid vesicles™.
Furthermore, the coatomer subunit Sec28p traffics to en-
dosomes and is distributed on retrograde vesicles form-
ing on the vacuole membrane in response to glucose re-
feedingw. Following the merging of the Vid vesicles with
endosomes, the Vid-endosome clusters transport their
cargo to the vacuole, a step which requires Vphlpm].
This was determined in the Agph7 strain where FBPase is
distributed in the lumen of FM-containing endosomes!*’.
FM is an endocytic dye that stains the endosomes and

reaches the vacuole!.

ENDOCYTOSIS AND ACTIN
POLYMERIZATION ARE REQUIRED FOR
DELIVERY OF CARGO PROTEINS TO THE
VACUOLE FOR DEGRADATION

Having previously demonstrated that the Vid pathway
merges with the endocytic pathway, it would be signifi-

cant to elaborate on this finding. One possible explana-
tion is that the Vid vesicles may merge with the endocytic
vesicles that are forming on the plasma membrane.
Hence, it follows that FBPase may also be targeted to the
plasma membrane. In order to investigate this, the dis-
tribution of FBPase was visualized at the ultra-structural
level™. This revealed that in wild type and in Apeps
strains, FBPase is distributed near the plasma membrane
and in irregulatly shaped intracellular structures at 15 min

K
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following glucose replenishment. Based on the FBPase
distribution, it can be inferred that the Vid pathway uti-
lizes the eatly steps of the endocytic pathway to deliver
FBPase to the vacuole for degradation. Upon purifying
the FBPase containing intracellular structures, it was
determined that these were enriched for the endosomal
marker Pep12p and the Vid vesicle marker Vid24p. This
suggests that following glucose replenishment, Vid ves-
icles may cluster or aggregate with endosomes to form
large FBPase-containing structures.

The distribution of FBPase near the plasma mem-
brane indicates that the eatly steps of endocytosis are
required for the Vid pathway. Moreover, it has been pre-
viously reported that the eatly steps of endocytosis are
mediated by actin polymerization in yeastw'szj. Actin po-
lymerization comprises recruitment and interplay of dif-
ferent actin related proteins at the site of internalization.
Proteins such as End3p, Slalp and Panlp are recruited
at the early steps and promote initiation of actin polym-
erization assembly. Subsequently, Myo3p and Myo5p are
mobilized during the later stages of actin polymerization.
Finally, Rvs161p and Rvs167p facilitate scission of endo-
cytic vesicles™. Initially, the distribution of FBPase was
studied in a yeast strain where the END3 gene had been
deleted™. Tt was ascertained that FBPase distribution in
the plasma membrane, endosome and Vid vesicle frac-
tions were reduced in the Aend3 mutant in comparison to
that observed in the positive control AuphT strain. These
results highlight a requirement for the early steps of en-
docytosis in mediating association of FBPase with Vid
vesicles. Owing to a requirement for actin polymerization
in mediating pinching off of endocytic vesicles from the
plasma membrane, FBPase degradation was studied in
mutants that impaired actin polymerization at different
stepsm]. As such, FBPase degradation was inhibited in
mutant strains such as Aend3 and As/zl. In summation,
association of FBPase with Vid vesicles required the ac-
tin polymerization genes.

It was determined that the gluconeogenesis enzymes
FBPase and MDH2 displayed a low distribution to actin
patches (sites of actin polymerization) in the wild type
yeast strain during glucose starvation. However, there
was an increased distribution of FBPase and MDH2 to
actin patches by 30 min following glucose replenishment.
By 60 min of glucose addition, less co-localization of
FBPase and MDH2 with actin patches was observed. As
such, the cargo proteins were targeted to actin patches
on the plasma membrane™. As means for determining
whether Vid vesicles are targeted to the actin patches,
Vid vesicle markers Vid24p and Sec28p distribution
was examined in wild type cells™ Interestingly, Sec28p
and Vid24p were observed to be distributed to the actin
patches during glucose starvation and for up to 30 min
following glucose replenishment. Sec28p and Vid24p
demonstrated less co-localization to the actin patches by
60 min of glucose addition. Hence, it can be inferred that
Vid vesicles are targeted to actin patches during glucose
starvation and for up to 30 min following glucose replen-
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ishment. Moreover, Sec28p and Vid24p association with
actin patches was prolonged in cells lacking the RI/5767
gene (involved in scission of endocytic vesicles from
the plasma membrane)™. This demonstrates that actin
polymerization is required for Vid-endocytic vesicles to
pinch off from the plasma membrane.

Based on these studies, we contend that Sec28p and
Vid24p are present at actin patches during glucose starva-
tion. These are also sites of endocytic vesicle formation
from the plasma membrane. During glucose replenish-
ment, FBPase and MDH2 are imported into free Vid ves-
icles and into Vid vesicles at the site of the actin patches.
Endocytic vesicles are then released into the cytoplasm to
become small endosomes with Vid vesicles clustering or
aggregating to form irregularly shaped structures. In this
manner, the Vid-endosome clusters serve to deliver their
cargo to the vacuole for degradation.

THE TOR COMPLEX 1 INTERACTS WITH
MULTIPLE CARGO PROTEINS TARGETED
FOR DEGRADATION IN THE VID
PATHWAY

In order to garner a more cumulative understanding of
the Vid pathway, it is imperative to know how cells rec-
ognize cargo proteins that are destined for degradation.

To address these goals, we sought to identify cellular
proteins that interacted with FBPase. Under previously
characterized growth conditions, putative FBPase inter-
acting proteins were purified by affinity chromatography.
The bound material was subjected to MALDI analysis.
This facilitated in identifying Tco89p among other cel-
lular protein candidates™. Tco89p is a component of the
TORC1 which is also comprised of Torlp, Koglp and
Lst8p[53’54].

The role of Tco89p in the Vid pathway was char-
acterized by examining the degradation of FBPase,
MDH?2, Icllp and Pcklp in the A%o89 mutant™. Tt was
determined that while FBPase, MDH2, Iclp and Pcklp
were degraded in wild-type cells, the degradation of these
proteins was impaired in Azo89 cells. This indicates that
Tco89p is required for the vacuolar dependent degrada-
tion of multiple proteins selected for the Vid pathway.
It was also ascertained that components of TORC1
interacted with FBPase, MDH2, Icl1p and Pcklp dut-
. . 130] . . . .
ing glucose starvation™ . Through kinetic studies, it was
established that Torlp was dissociated from cargo pro-
teins after the addition of glucose. Interestingly, Tco89p
remained associated with FBPase after the addition of
glucose. As such, Torlp and Tco89p may dictate differ-
ent functions in the Vid pathway. This also alludes to an
inhibitory function of Torlp association in mediating
cargo protein degradation. This was verified by observing
that cells overexpressing the TOR7 gene exhibited a delay
in FBPase degradation. As it has been demonstrated that
Torlp is inhibitory to FBPase degradation, it was hypoth-
esized that treatment of wild-type cells with rapamycin
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would promote degradation of cargo protein. However,
it was determined that the addition of rapamycin im-
paired FBPase degradation in wild-type cells following
glucose replenishment. Furthermore, TOR7 overexpress-
ing cells inhibited the sequestering of cargo proteins into
Vid vesicles. Similar results wetre also observed in cells
lacking the TCO89 gene. Surprisingly, TOR7 deletion has
little effect on FBPase degradation.

It was next determined whether Vid vesicle biogen-
esis was affected in cells overexpressing TOR7 or in cells
lacking this genem. Vid24p, a peripheral protein on Vid
vesicles, was used to study the biogenesis of Vid vesicles.
From differential centrifugation, it was ascertained that
a fraction of Vid24p was detected in the Vid vesicle-
enriched fraction in wild-type cells. Similarly, in Azor?
cells, a fraction of Vid24p was also detected in the Vid
vesicle-enriched fraction. However, low levels of Vid24p
were present in the Vid vesicle-enriched fraction in cells
overexpressing TORT7. In support, low levels of Vid24p
were also found in the Vid vesicle-enriched fraction in
Arc089 cells. These results suggest that TOR7 and TCO89
are involved in the biogenesis of Vid vesicles.

From localization studies, it was determined that
Torlp and Tco89p were both distributed on endosomes
emerging from the plasma membrane™’. Moteover, these
proteins were also detected on vesicles forming from the
vacuole membrane. Such vesicles have been termed retro-
grade vesicles and these findings furnish support for pre-
vious observations where retrograde vesicles containing
Sec28p could form on the vacuole membrane. Based on
these results, it is proposed that TORC1 cycles between
the plasma membrane and the vacuole. This facilitates in
maintaining the size of the vacuole zia the anterograde
and retrograde transport pathways.

CURENT MODEL FOR THE VID PATHWAY

Based on the aforementioned studies, we propose the
following model for the Vid pathway (Figure 1). Growth
of yeast cells under glucose starvation induces synthe-
sis of gluconeogenic enzymes such as FBPase, MDH2,
Icllp and Pcklp. During glucose starvation, Vid24p and
Sec28p are distributed as peripheral proteins on free
Vid vesicles and on Vid vesicles clustering around endo-
cytic vesicles at the sites of actin polymerization. Torlp,
Tco89p and proteins involved in the early steps of actin
polymerization, such as End3p and Slalp, are believed to
play a role in Vid vesicle biogenesis. Additionally, mem-
bers of TORCI interact with FBPase and other cargo
proteins during glucose starvation. Following glucose
replenishment, Torlp dissociates from cargo proteins,
thereby enabling cargo proteins to be phosphorylated
by PKA. It should be noted that both the TORC1 and
PKA pathways regulate cell growth with respect to nutri-
ent availability™. However, there are conflicting reports
concerning the order of involvement of these two path-
ways. As such, dissociation of Torlp from cargo proteins
may precede phosphorylation of cargo proteins by PKA
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Figure 1 A model for the vacuole import and degradation pathway. Gluconeogenic enzymes (cargo) targeted for degradation by the Vid pathway associate with
the TORC1 complex during glucose starvation. Tor1p dissociates from this complex following glucose replenishment. Thereafter, the cargo proteins are phosphory-
lated by PKA. Tco89p mediates sequestration of the cargo proteins into free Vid vesicles and into Vid vesicles clustered around endocytic vesicles forming on the
plasma membrane. Proteins involved in the later steps of actin polymerization, namely Rvs161p and Rvs167p, mediate scission of the endocytic vesicles and these
are released into the cytoplasm as small endosomes. The Vid vesicles aggregate around these endosomes to form irregularly shaped structures. Vph1p is required
for the transport of the Vid-endosome clusters to the vacuole.

and vice versa. Moreover, the TORC1 and PKA pathways pathway such as TORC1 and actin polymerization, innu-
could also be acting in concert zia parallel pathways"”. merable questions remain to be answered. For instance,

Further studies will be required to clarify this relation- what is the origin of Vid vesicles? Are they derived
ship. Following inactivation of cargo proteins, Tco89p is from retrograde vesicles that emerge from the vacuole
required to sequester cargo proteins into the Vid vesicles membrane? Or do Vid vesicles originate from the site of
aggregating around endocytic vesicles forming from the plasma membrane internalization? We have demonstrated
plasma membrane. Thereafter, proteins involved in the that endocytic mutants, such as Aros767 and Arvs?167,
later steps of actin polymerization, namely Rvs161p and that impair plasma membrane internalization, result in a
Rvs167p, mediate scission of endocytic vesicles and these prolonged distribution of peripheral Vid vesicle proteins
are released into the cytoplasm as small endosomes. The such as Sec28p and Vid24p at the site of actin patches.
Vid vesicles accrue around these endosomes to form ir- Morteover, these endocytic mutants impede FBPase deg-
regularly shaped structures. The transport of the Vid- radation following glucose replenishment. From these
endosome clusters to the vacuole for degradation of observations, one could argue that Vid vesicles are dis-
cargo proteins requires the I"PH7 gene. We further pos- tributed at the site of plasma membrane internalization.
tulate that the Vid pathway uses a specialized endocytic Perhaps Vid vesicles are a specialized type of endosome?
pathway. As such, we surmise that our model delineates Interestingly, in support of this hypothesis, it should be
multiple events ranging from cargo protein interaction noted that the Vid-endosome clusters observed following
with TORC1 to merging of the Vid pathway with the glucose re-feeding are reminiscent of multivesicular bod-
endocytic pathway at the actin patches as vital steps in ies. Furthermore, the significance of the requirement of
the vacuole dependent degradation of gluconeogenic en- internalization for FBPase degradation warrants further
zymes. investigation. Are cargo proteins secreted out into the

periplasmic space and internalized at the site of actin po-
lymerization? Perhaps this may facilitate in sequestration

FUTURE DIRECTIONS of cargo proteins into Vid vesicles.

Despite having elucidated novel components of the Vid Another intriguing aspect of the regulation of gluco-
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neogenic enzymes is what mechanisms determine deg-
radation of proteins zia the ubiquitin-proteasome path-
way 2s the vacuole dependent Vid pathway. It has been
demonstrated that the site of degradation is governed
by disparate modifications of cargo proteins following
glucose replenishment. Cargo proteins are ubiquitinated
before degradation in the proteasomemm. On the other
hand, cargo proteins are phosphorylated »ia PKA prior
to their targeting to the vacuole®™. However, the signaling
cascade that mediates the transition from the ubiquitin-
proteasome pathway to the Vid pathway requires elucida-
tion.

FBPase has been described among components of
excretory secretory products from Clonorchis sinensis adult
worms and indicate that FBPase may serve as a marker in
diagnosing clonorchiasis-associated hepatic fibrosis”™. In
addition, FBPase has also been identified as a bio-marker
for assessing damage to the proximal renal tubules™.
Furthermore, it has been determined that gluconeogen-
esis is upregulated in patients suffering from Type II dia-
betes"™”. Managlinat dialanetil (an FBPase inhibitor) has
been demonstrated to show promise in the treatment of
Type I diabetes™. As such, an understanding of how to
activate or inactivate the Vid pathway could prove invalu-
able in identifying targets for developing therapies against
diseases caused by aberrant gluconeogenesis in humans.
Thus, addressing the abovementioned questions will
form the core of our future investigations in our quest to
better characterize this unique autophagy pathway.
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Abstract

AIM: To determine if the cytotail of the principal shed-
dase tumor necrosis factor-a converting enzyme (TACE;
ADAM17) controls protein ectodomain shedding.

METHODS: Site-directed mutagenesis was performed
to derive TACE variants. The resulting TACE expression
plasmids with amino acid substitutions in the extracel-
lular, cysteine-rich disintegrin domain (CRD) and/or
deleted cytotail, along with an expression vector for the
enhanced green fluorescence protein were transfected
into shedding-defective M1 mutants stably expressing
transmembrane L-selectin or transforming growth factor
(TGF)-a.. The expression levels of the TACE substrates
at the cell surface were determined by flow cytometry.

RESULTS: Consistent with published data, a single
point mutation (C600Y) in the CRD led to shedding defi-
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ciency. However, removal of the cytotail from the C600Y
TACE variant partially restored ectodomain cleavage
of TGF-a. and L-selectin. Cytotail-deleted mutants with
any other substituting amino acid residues in place of
Cys600 displayed similar function compared with tail-
less C600Y TACE.

CONCLUSION: The cytotail plays an inhibitory role,
which becomes evident when it is removed from an
enzyme with another mutation that affects the enzyme
function.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Protein ectodomain shedding serves as an important
means for regulating the function of cell surface proteins
required for a variety of physiological processes'. For ex-
ample, generation of freely diffusible epidermal growth
factor receptor (EGFR) ligands including transform-
ing growth factor (TGF)-a from their transmembrane
precursors is essential for the development of multiple
organs” . Ectodomain shedding is also crucial for patho-
genesis. Thus, overproduction of soluble EGFR ligands
causes cellular transformation”, generation of the cir-
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culating cytokine tumor necrosis factor (INF)-a from
its transmembrane precursor is responsible for cachexia,
septic shock and other inflammatory conditions'””.

TNF-a converting enzyme (TACE) is a principal
sheddase that cleaves not only transmembrane TNF-q,
but also a large number of other membrane proteins'”.
As a member of the large family of a disintegrin and me-
talloprotease domains (ADAM), TACE or ADAM17 is a
membrane-anchored metalloprotease (Figure 1), The
protease is biosynthesized as a zymogen, in which the
catalytic domain is led by an amino-terminal prodomain,
and followed in succession by a cysteine-rich disintegrin
domain (CRD), a transmembrane segment and a carboxyl
terminal cytotail. The TACE zymogen is enzymatically
inactive because the prodomain interacts with the active
site, causing inaccessibility to protein substrates.

Ectodomain shedding by TACE is a tightly regulated
process. Accordingly, a variety of stimuli including growth
factors, inflammatory mediators, ionophores, carcinogens
and tumor promoters can induce shedding”"". However,
the cellular and molecular mechanism that controls TACE-
mediated shedding remains unclear. Although prodomain
removal is a prerequisite for TACE to gain catalytic activ-
ity“S’”J, it does not seem sufficient for shedding activation,
because an increase in prodomain removal is not observed
following stimulation!"!, Therefore, activation of shedding
appears to be through modulation of mature TACE.

It has been established that signaling pathways involv-
ing two mitogen-activated protein kinases (MAPKSs), Erk
and p38, mediate the activation of shedding in response

12,13,18 . . .
[ | The serine- and threonine-rich

to various stimuli
TACE cytotail is suspected to play a role in the regula-
tion of TACE function. In particular, both MAPKSs have
been shown to phosphorylate directly the TACE cytotail
at Thr-735""*", Erk activity-dependent phosphorylation
at Ser-819 has also been demonstrated. Furthermore,
Ser-791 is phosphorylated in resting cells, and undergoes
dephosphorylation in response to growth factor stimula-
tion”. However, mutation of these phosphorylation sites
individually or in combination, and even removal of the
entire cytotail have no detectable effects on sheddingmw.
Thus, the function of the TACE cytotail remains illusive.

There is also evidence suggesting a role for the CRD
in TACE-mediated shedding”***", We have previously
demonstrated that a substitution (C600Y) within the CRD
results in enzyme inactivitym. Interestingly, in an attempt
to examine the function of other cysteines in the CRD,
we found that deletion of the cytotail partially restores the
shedding activity in the C600Y TACE variant. This find-
ing suggests an inhibitory role for the cytotail in ectodo-
main shedding and resolves a long mystery with regarding
the function of the TACE cytotail, which becomes appat-
ent only when there is another defect in the enzyme.

MATERIALS AND METHODS

Reagents
Dulbecco’s Modified Eagle’s Medium (DMEM), fetal bo-
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475 671

Figure 1 Schematic drawing of tumor necrosis factor-o. converting en-
zyme domain structure. Lengths of domains are not in proportion. The amino
acids marking the beginning and the end of the cysteine-rich/disintegrin domain
(CRD) are numbered. TM: Transmembrane domain.

vine serum (FBS), bovine serum albumin (BSA), penicillin,
streptomycin, 1,10-phenanthroline, EDTA, paraformal-
dehyde and inorganic salts were purchased from Sigma-
Aldrich (St. Louis, MO). Mouse monoclonal antibodies
recognizing the ectodomain of L-selectin and TGF-q
have been described previously”2’21’27]. Phycoerythrin (PE)-
conjugated goat anti-mouse IgG (whole molecule) was
purchased from Jackson ImunoResearch Laboratories
(West Grove, PA, United States). Cell Lifters were put-
chased from Corning Inc. (Corning, NY, United States).

Expression vectors

pRK5-based plasmids for expressing wild-type murine
TACE, C600Y TACE, cytotail-truncated TACE (AC) and
the AC derivatives containing C600Y and C600A muta-
tions (i.e. AC/C600Y and AC/C600A, tespectively) have
been described previously”. Additional AC constructs
carrying an alanine in place of each of the remaining
25 cysteines in the CRD (i.e. AC/C478A, AC/C489A,
AC/C501A, AC/C502A, AC/C506A, AC/C514A,
AC/C521A, AC/C522A, AC/C525A, AC/C534A,
AC/C542A, AC/C548A, AC/C555A, AC/C567A,
AC/C573A, AC/C578A, AC/C582A, AC/C591A,
AC/C593A, AC/C603A, AC/C604A, AC/C611A, AC/
C630A, AC/C635A and AC/C641A) were constructed
for this work by polymerase chain reactions using the
high fidelity Pfu DNA polymerase (Stratagene, La Jolla,
CA, United States). Sequence authenticity of the inserts
in the final expression vectors was confirmed by automat-
ed DNA sequencing performed by the UMDN]J-Robert
Wood Johnson Medical School DNA Core Facility.

Cell lines and culture conditions

The shedding-defective M1-L-selectin and M1-TGF-a
cells, which overexpress transmembrane L-selectin and
TGF-q, respectively, have been described previously™.
The cell lines were maintained as adherent cultures using
DMEM supplemented with 8% FBS and the antibiotics
penicillin and streptomycin.

Assays of L-selectin and TGF-o ectodomain shedding

The enzyme activity of wild-type or mutant TACE was
determined with cell-based shedding assays using two-
color flow cytometry as described previouslym]. M1-L-
selectin and M1-TGF-q, cells were transiently cotrans-
fected with a TACE expression vector (or the control
RK5 vector) and a mammalian expression plasmid for
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Figure 2 L-selectin ectodomain shedding activity in cytotail-deleted tumor necrosis factor-o. converting enzyme constructs with cysteine to alanine sub-
stitutions. The shedding-defective M1-L-selectin cells, which stably express transmembrane L-selectin, were transiently cotransfected with the transfection marker
green fluorescence protein (GFP), and indicated tumor necrosis factor-o. converting enzyme (TACE) vectors or the control pRKS plasmid at a ratio of 1:3. Transmem-
brane L-selectin on the surface of live unfixed cells was immunostained with anti-L-selectin and a PE-conjugated secondary antibody, and was detected by flow cy-
tometry. GFP-positive cells were gated as cells expressing the cotransfected TACE construct. Green: AC TACE; Red: AC TACE with a cysteine to alanine substitution

at indicated position; dotted blue lines, pRK5.

enhanced green fluorescence protein (GFP) at a ratio of EDTA, 2% BSA and 0.1% NaN; (PEB). Cells were

3:1. Twenty hours after transfection, cell culture plates scraped off the plates with a Cell Lifter, collected and
were placed on ice and the medium was replaced with centrifuged at 1000 r/min at 4 ‘C for 5 min. Following
cold PBS, supplemented with 10 mmol/L 1, 10-phen- the removal of the supernatant, cells were resuspended

anthroline (a metalloproteases inhibitor), 5 mmol/L in 50 pL. PEB containing 500 ng DREG56 (anti-L-
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Figure 3 Deletion of the cytotail from C600Y tumor necrosis factor-o. converting enzyme led to partial restoration of L-selectin and transforming growth
factor o shedding. Expression plasmids for wild-type or mutated tumor necrosis factor-o. converting enzyme (TACE) are schematically shown on the top of the
Figure. The activity of L-selectin shedding in the TACE constructs was determined as in Figure 2. Transforming growth factor (TGF)-a shedding was determined in
a similar manner except the M1-L-selectin cells were replaced with shedding-defective M1-TGF-a. cells, which overexpress transmembrane TGF-q., and the anti-L-

selectin was substituted with anti-TGF-o..

selectin) or 200 ng anti-TGF-q, incubated on ice for
30 min with gentle agitation, washed twice with PEB
and reacted with 50 pl. PE-conjugated goat anti-mouse
IgG diluted in PEB (1:200) for 30 min. After another
two washes with PEB, cells were fixed in 500 pl. of 1%
paraformaldehyde (prepared in PEB) and were immedi-
ately analyzed by flow cytometry using a Coulter Epics
XL.MCL flow cytometer (Beckman Coulter, Miami, FL,
United States). GFP and PE signals were simultaneously
detected through the FL1 and FL2 channels, respectively.
For each analysis, unstained stable cells (M1-L-selectin
or M1-TGF-q) cotransfected with GFP and the control
pRKS5 vector without an insert, and immunostained sta-
ble cells transfected with pRK5 only (i.e. no GFP), were
used to set up the instrument to obtain optimal GFP-
PE signal compensation. Mock-stained parental M1 cells
were used to verify the final compensatory conditions
under which about 98% of the cells were recognized as
GFP- and PE-doubly negative cells.

RESULTS

Previously, we have identified a TACE variant carrying
a C600Y substitution within the CRD from a shedding-
defective cell line. Cell-based shedding assays confirmed
that the variant sheddase lacks the capacity to cleave
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substrates”. On the basis of the tertiary structure of the
CRD of ADAMI10, which share a high level of sequence
homology to that of TACE", Cys-600 forms a disulfide
bridge with Cys-593; also, there may be additional 12 di-
sulfide bridgesmj. To determine if other cysteines and/or
disulfide bridges are also important for TACE function,
we replaced each of the remaining cysteine in the CRD
with alanine. For the convenience of vector construction,
the C—A mutants were constructed on the AC TACE
backbone because previous studies have shown that dele-
tion of the cytotail does not affect TACE function™**.,
The enzyme activities of the resulting AC/C—A variants
were determined in the M1-L-selectin cell line, which
overexpresses transmembrane L-selectin but is defective
in ectodomain shedding, due to the loss of one TACE
allele and a mutation in the other allele resulting in an
M4351 substitution at the active site”".

Contrary to our prediction, all the AC/C—A vari-
ants were largely active in L-selectin shedding (Figure 2).
Particularly surprising was the L-selectin shedding activ-
ity exhibited by the AC/C600A variant, because we have
previously shown that AC/C600A and AC/C600Y have
no detectable enzyme activity, similar to the full-length
C600Y TACE". In that study, the inactivity of C600Y
TACE was demonstrated in all three TACE-defective cell
lines, with multiple substrates, and using different detec-
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tive methods; however, the AC/C600A and AC/C600Y
constructs were tested only with one TACE substrate
using one-color flow cytometry, which cannot discrimi-
nate TACE-expressing cells from untransfected cells”.
Therefore, we believe that the data showing enzymatic
inactivity in the AC/C600A and AC/C600Y constructs
were erroneous. In contrast, the shedding-proficiency in
the AC/CG600A mutant, as demonstrated using two-color
flow cytometry in which eGFP served as a surrogate
marker for TACE expression (Figure 2), ought to be con-
sidered reliable.

We next compared the enzyme activities of the full-
length C600Y TACE, the AC/C600Y construct, and
their respective parental forms (i.e. wild-type TACE and
AC TACE). Consistent with published data, AC TACE
demonstrated levels of enzyme activity that were similar
to those in wild-type TACE, in the cleavage of trans-
membrane L-selectin and TGF-qa, whereas full-length
C600Y TACE completely failed to cleave these sub-
strates (Figure 3). Evidently, the AC/C600Y construct
partially regained L-selectin and TGF-o shedding activi-
ties, as compared to the C600Y variant (Figure 3). These
results indicate that the cytotail plays an inhibitory role
in ectodomain shedding, which became detectable when
there was another defect in the enzyme.

DISCUSSION

TACE is responsible for ectodomain shedding of numer-
ous membrane proteins and it is required for a variety of
physiological processes, but how its activity is regulated
remains unsatisfactorily defined. It was thought, immedi-
ately after the sequencing of the TACE cDNA, that the
cytotail of the sheddase plays a critical role in the enzyme
activityl“]. However, this hypothesis has been questioned
because removal of the entire cytotail has demonstrated
no detectable effect on TACE-dependent shedding” ",
The lack of an apparent effect of the cytotail deletion
(in wild-type TACE) was again reproduced in this work.
Nevertheless, removal of the cytotail from the shedding-
defective C600Y TACE variant clearly led to a substantial
restoration of enzyme activity. Thus, the cytotail plays
an inhibitory role, which becomes noticeable only in the
presence of another defect in the enzyme.

How the cytotail exerts an inhibitory activity in shed-
ding has yet to be defined. It is known that the cytotail is
phosphorylated in response to activators of ectodomain
shedding"'**. We speculate that the phosphorylation
alleviates the inhibitory activity of the cytotail, which is
also achievable by the deletion of the cytotail.

Cys-600 has been predicted to participate in the
formation of a disulfide bridge™. Interestingly, recent
studies have indicated that agents that affect the redox
potential regulate TACE activity”**!, Furthermore, pro-
tein disulfide isomerase has been shown to inhibit TACE
activity through modifying the conformation of the
CRD". The fact that the inhibitory role of the cytotail
was discovered in the context of Cys-600 mutations sug-
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gests that the cytotail of TACE regulates disulfide bridg-
ing and thus the conformation of the CRD.

In conclusion, our study, aimed at furthering the un-
derstanding of how the CRD regulates the function of
TACE, has led to the recognition of a new, inhibitory
role for the cytotail in ectodomain shedding. However,
the original question about which, if any, cysteines other
than Cys-600 in the CRD are critical for the enzyme ac-
tivity of TACE has yet to be answered using full-length
constructs.
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Therapeutic Approaches to
Neurodegeneration - Age Modifiers,
Proteostasis, and Stem Cells
Nassau, Bahamas

February 16-19
Electrochemistry Conference 2011
Sharm el Sheikh, Egypt

February 21-23
World Antibody Drug Conjugate

Summit Frankfurt, Germany

February 22-24
2011 International Conference on
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Bioinformatics and Computational
Biology 11l ROUND
Haikou, China

February 22-25

Medicinal Chemistry Conference
2011

Sharm el Sheikh, Egypt

February 23-25

International Conference on
Bioscience, Biotechnology, and
Biochemistry

Penang, Malaysia

February 26-28

2011 International Conference
on Bioscience, Biochemistry and
Bioinformatics

Sentaosa, Singapore

March 4

Discussion Workshop: Perfecting the
ELISPOT - a time for answers
London, United Kingdom

March 4-11

Inorganic Reaction Mechanisms
Gordon Research Conferences
Galveston, United States

March 7-8

Fragments 2011 - Third RSC-BMCS
Fragment-based Drug Discovery
meeting

Stevenage, United Kingdom

March 9-13

10th International Conference on
Alzheimers and Parkinsons Diseases
Barcelona, Spain

March 13-18
Pittcon 2011
Atlanta, United States

March 17-20

EMBO | EMBL Symposia: Seeing is
Believing - Imaging the Processes of
Life

Heidelberg, Germany

WIJBC | www.wjgnet.com

March 20-22

The molecular biology of
inflammatory bowel diseases
Durham, United Kingdom

March 21-23
World Congress on Biotechnology
Hyderabad, India

March 23-25

BIT’s 4th Annual Protein and
Peptide Conference

Beijing, China

March 25-27

2011 3rd International Conference
on Bioinformatics and Biomedical
Technology 3rd round call for paper
Sanya, China

March 27-April 2

EMBO Practical Course - Methods in
Chemical Biology

Heidelberg, Germany

April 6-8

Faraday Discussion 150: Frontiers in
Spectroscopy

Basel, United States

April 6-8

Membrane Proteins: Structure and
Function

Oxford, United Kingdom

April 11-12

7th SCI-RSC symposium on
Proteinase Inhibitor Design
Basel, United States

April 11-14

First EuCheMS Inorganic Chemistry
Conference (EICC-1)

Manchester, United Kingdom

April 18-19

Analysis of free radicals, radical
modifications and redox signalling
Birmingham, United Kingdom

April 2021

BioFine Europe Exhibition 2011
Cambridge, United Kingdom

May 1-6

46th EUCHEM Conference on
Stereochemistry

Brunnen, United States

June 1-5

EMBO Conference Series -
Chromatin and Epigenetics
Heidelberg, Germany

June 15-17
Spectroscopy - Detective in Science
Rostock, Germany

June 15-18

3rd International Symposium on
Metallomics

Miinster, Germany

July 11-13
Ubiquitin Conference
Philadelphia, United States

July 17-22

Charge Transfer in Biosystems - ESF-
LFUI Conference

Obergurgl, United States

July 18-20

2nd International Congress on
Analytical Proteomics
Qurense, United States

August 3-4

From beads on a string to the pearls
of regulation: the structure and
dynamics of chromatin

Cambridge, United Kingdom

August 7-12

15th International Conference on
Biological Inorganic Chemistry
(ICBIC 15)

Vancouver, United States

August 28-September 2
Microscopy Conference 2011
Kiel, Germany
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INSTRUCTIONS TO AUTHORS

GENERAL INFORMATION

World Journal of Biological Chemistry (World | Biol Chem, WJBC, online
ISSN 1949-8454, DOL: 10.4331), is a monthly, open-access (OA),
peer-reviewed journal supported by an editorial board of 523 ex-
perts in biochemistry and molecular biology from 40 countries.

The biggest advantage of the OA model is that it provides free,
full-text articles in PDF and other formats for experts and the public
without registration, which eliminates the obstacle that traditional
journals possess and usually delays the speed of the propagation and
communication of scientific research results. The open access model
has been proven to be a true approach that may achieve the ultimate
goal of the journals, i.e. the maximization of the value to the readers,
authors and society.

Maximization of personal benefits

The role of academic journals is to exhibit the scientific levels of
a country, a university, a center, a department, and even a scientist,
and build an important bridge for communication between scientists
and the public. As we all know, the significance of the publication of
scientific articles lies not only in disseminating and communicating
innovative scientific achievements and academic views, as well as pro-
moting the application of scientific achievements, but also in formally
recognizing the "priority" and "copyright" of innovative achievements
published, as well as evaluating research performance and academic
levels. So, to realize these desired attributes of WJBC and create a
well-recognized journal, the following four types of personal benefits
should be maximized. The maximization of personal benefits refers
to the pursuit of the maximum personal benefits in a well-considered
optimal manner without violation of the laws, ethical rules and the
benefits of others. (1) Maximization of the benefits of editorial board
members: The primary task of editorial board members is to give a
peer review of an unpublished scientific article via online office sys-
tem to evaluate its innovativeness, scientific and practical values and
determine whether it should be published or not. During peer review,
editorial board members can also obtain cutting-edge information in
that field at first hand. As leaders in their field, they have priotity to
be invited to write articles and publish commentary articles. We will
put peer reviewers’ names and affiliations along with the article they
reviewed in the journal to acknowledge their contribution; (2) Maxi-
mization of the benefits of authors: Since WJBC is an open-access
journal, readers around the world can immediately download and
read, free of charge, high-quality, peer-reviewed articles from WJBC
official website, thereby realizing the goals and significance of the
communication between authors and peers as well as public reading;
(3) Maximization of the benefits of readers: Readets can read or use,
free of charge, high-quality peer-reviewed articles without any limits,
and cite the arguments, viewpoints, concepts, theories, methods,
results, conclusion or facts and data of pertinent literature so as to
validate the innovativeness, scientific and practical values of their own
research achievements, thus ensuring that their articles have novel
arguments or viewpoints, solid evidence and correct conclusion; and
(4) Maximization of the benefits of employees: It is an iron law that a
first-class journal is unable to exist without first-class editors, and only
first-class editors can create a first-class academic journal. We insist
on strengthening our team cultivation and construction so that every
employee, in an open, fair and transparent environment, could con-
tribute their wisdom to edit and publish high-quality articles, thereby
realizing the maximization of the personal benefits of editorial board
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members, authors and readers, and yielding the greatest social and
economic benefits.

Aims and scope

The major task of WJBC'is to rapidly report the most recent devel-
opments in the research by the close collaboration of biologists and
chemists in atea of biochemistry and molecular biology, including:
general biochemistry, pathobiochemistry, molecular and cellular
biology, molecular medicine, experimental methodologies and the
diagnosis, therapy, and monitoring of human disease.

Columns

The columns in the issues of WJBC will include: (1) Editorial: To
introduce and comment on major advances and developments in the
field; (2) Frontier: To review representative achievements, comment
on the state of current research, and propose directions for future re-
search; (3) Topic Highlight: This column consists of three formats, in-
cluding (A) 10 invited review articles on a hot topic, (B) a commentary
on common issues of this hot topic, and (C) a commentary on the 10
individual articles; (4) Obsetrvation: To update the development of old
and new questions, highlight unsolved problems, and provide strate-
gies on how to solve the questions; (5) Guidelines for Basic Research:
To provide guidelines for basic research; (6) Guidelines for Clinical
Practice: To provide guidelines for clinical diagnosis and treatment;
(7) Review: To review systemically progress and unresolved problems
in the field, comment on the state of current research, and make sug-
gestions for future work; (8) Original Articles: To report innovative
and original findings in biochemistry and molecular biology; (9) Brief
Articles: To briefly report the novel and innovative findings in bio-
chemistry and molecular biology; (10) Case Report: To report a rare
or typical case; (11) Letters to the Editor: To discuss and make reply to
the contributions published in IJBC, or to introduce and comment
on a controversial issue of general interest; (12) Book Reviews: To
introduce and comment on quality monographs of biochemistry and
molecular biology; and (13) Guidelines: To introduce Consensuses and
Guidelines reached by international and national academic authorities
wortldwide on the research in biochemistry and molecular biology.

Name of journal
World Journal of Biological Chemistry

ISSN
ISSN 1949-8454 (online)

Indexed and Abstracted in
PubMed Central, PubMed, Digital Object Identifer, and Directory
of Open Access Journals.

Published by
Baishideng Publishing Group Co., Limited

SPECIAL STATEMENT

All articles published in this journal represent the viewpoints of the
authors except where indicated otherwise.

Biostatistical editing

Statistical review is performed after peer review. We invite an expert
in Biomedical Statistics from to evaluate the statistical method used in
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the paper, including #test (group or paired comparisons), chi-squared
test, Ridit, probit, logit, regression (lineat, curvilinear, or stepwise),
correlation, analysis of variance, analysis of covariance, e#. The re-
viewing points include: (1) Statistical methods should be described
when they are used to verify the results; (2) Whether the statistical
techniques are suitable or correct; (3) Only homogeneous data can be
averaged. Standard deviations are preferred to standard errors. Give
the number of observations and subjects (7). Losses in observations,
such as drop-outs from the study should be reported; (4) Values such
as ED50, LD50, IC50 should have their 95% confidence limits cal-
culated and compared by weighted probit analysis (Bliss and Finney);
and (5) The word ‘significantly’ should be replaced by its synonyms (if
it indicates extent) or the P value (if it indicates statistical significance).

Conflict-of-interest statement

In the interests of transparency and to help reviewers assess any poten-
tial bias, WJBC requires authors of all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests
in trelation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular
paper. Before submitting, authors are suggested to read “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Research:
Conflicts of Interest” from International Committee of Medical
Journal Editors ICMJE), which is available at: http://wwwicmje.
org/cthical_4conflicts.html.

Sample wording: [Name of individual| has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names
of organizations], and has received tesearch funding from [names of
organization|. [Name of individual] is an employee of [name of or-
ganization|. [Name of individual] owns stocks and shares in [name of
organization]. [Name of individual] owns patent [patent identification
and brief description].

Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee
or it should be stated cleatly in the text that all persons gave their
informed consent prior to their inclusion in the study. Details that
might disclose the identity of the subjects under study should be
omitted. Authors should also draw attention to the Code of Ethics
of the World Medical Association (Declaration of Helsinki, 1964,
as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow
the highest standards and the trial should conform to Good Clini-
cal Practice (for example, US Food and Drug Administration Good
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines
Research Council Guidelines for Good Clinical Practice in Clinical
Trials) and/or the Wotld Medical Association Declaration of Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If doubt exists whether the research was conducted
in accordance with the above standards, the authors must explain the
rationale for their approach and demonstrate that the institutional
review body explicitly approved the doubtful aspects of the study.
Before submitting, authors should make their study approved by
the relevant research ethics committee or institutional review board.
If human participants were involved, manusctipts must be accompa-
nied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If experimental animals were used,
the materials and methods (experimental procedures) section must
clearly indicate that appropriate measures were taken to minimize
pain or discomfort, and details of animal care should be provided.

SUBMISSION OF MANUSCRIPTS
Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
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II

Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transpatrency in regard to the performance and reporting of
clinical trials, we endorse the policy of the ICMJE to refuse to pub-
lish papers on clinical trial results if the trial was not recorded in a
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsotred
by the United States National Library of Medicine and we encour-
age all potential contributors to register with it. However, in the case
that other registers become available you will be duly notified. A
letter of recommendation from each authot’s organization should
be provided with the contributed atticle to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained during mailing,

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http:/ /www.wjgnet.com/1949-8454office. Authors are
highly recommended to consult the ONLINE INSTRUCTIONS
TO AUTHORS (http://www.wignet.com/1949-8454/¢_info_
20100316155305.htm) before attempting to submit online. For
assistance, authors encountetring problems with the Online Submi-
ssion System may send an email describing the problem to wjbc@
wjgnet.com, or by telephone: +86-10-85381892. If you submit your
manuscript online, do not make a postal contribution. Repeated
online submission for the same manusctipt is strictly prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must
be typed in 1.5 line spacing and 12 pt. Book Antiqua with ample
margins. Style should conform to our house format. Required in-
formation for each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should
be provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by ICMJE, based on (1) substantial contribu-
tions to conception and design, acquisition of data, or analysis and
interpretation of data; (2) drafting the article or revising it critically
for important intellectual content; and (3) final approval of the ver-
sion to be published. Authors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, 1Li-Xin Mei, Department of Pathology, Chengde
Medical College, Chengde 067000, Hebei Province, China. One au-
thor may be represented from two institutions, for example, George
Sgourakis, Department of General, Visceral, and Transplantation
Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical
Department, Korgialenio-Benakio Red Cross Hospital, Athens
15451, Greece
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Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L. contributed equally
to this work; Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu
XM designed the research; Wang CL, Zou CC, Hong F and Wu
XM performed the research; Xue JZ and Lu JR contributed new
reagents/analytic tools; Wang CL, Liang L. and Fu JF analyzed the
data; and Wang CL, Liang L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of
supportive foundations should be provided, e.g. Supported by Na-
tional Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, af-
filiation, the complete name of institution, city, postcode, province,
country, and email. All the letters in the email should be in lower
case. A space interval should be inserted between country name and
email address. For example, Montgomery Bissell, MD, Professor of
Medicine, Chief, Liver Center, Gastroenterology Division, Universi-
ty of California, Box 0538, San Francisco, CA 94143, United States.
montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +,
country number, district number and telephone or fax number, e.g

Telephone: +86-10-85381892 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts ate invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts are
acknowledged in each manuscript, and reviewers of articles which
were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in WJBC, review-
ers of accepted manuscripts will be announced by publishing the
name, title/position and institution of the reviewer in the footnote
accompanying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shang-
hai, Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong
University, Shanghai, China; Professor Xin-Wei Han, Department
of Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan Univer-
sity, Chengdu, Sichuan Province, China.

Abstract

There are unstructured abstracts (no more than 256 words) and
structured abstracts (no more than 480). The specific requirements
for structured abstracts ate as follows:

An informative, structured abstracts of no more than 480 words
should accompany each manuscript. Abstracts for original contribu-
tions should be structured into the following sections. AIM (no more
than 20 words): Only the purpose should be included. Please write
the aim as the form of “To investigate/study/...; MATERIALS
AND METHODS (no more than 140 words); RESULTS (no more
than 294 words): You should present P values where appropriate and
must provide relevant data to illustrate how they were obtained, e.g.
6.92  3.86 »s 3.61 £ 1.67, P < 0.001; CONCLUSION (no mote
than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus,
which reflect the content of the study.

Text

For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and DIS-
CUSSION, and should include appropriate Figures and Tables. Data
should be presented in the main text or in Figures and Tables, but not
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in both. The main text format of these sections, editorial, topic high-
light, case teport, letters to the editors, can be found at: http:/ /www.
wjgnet.com/1949-8454/¢_info_20100316160646.htm.

Illustrations

Figures should be numbered as 1, 2, 3, e«., and mentioned cleatly
in the main text. Provide a brief title for each figure on a sepa-
rate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wijgnet.com/1007-9327/13/4891.pdf; http://www.
wignet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is
necessaty in line-art image. Scale bats should be used rather than
magnification factors, with the length of the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured
areas. Please use uniform legends for the same subjects. For ex-
ample: Figure 1 Pathological changes in atrophic gastritis after treat-
ment. A: .; B .5 Gy Dr g Er L Bl Ge Lt Tt s our principle
to publish high resolution-figures for the printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, ¢#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that are not statistically significant should not be noted. *P <
0.05, P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other series of P values, ‘P < 0.05 and “P < 0.01 are used.
A third series of P values can be expressed as ‘P < 0.05 and P < 0.01.
Other notes in tables or under illustrations should be expressed as
'E, °F, ’F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
curve should be labeled with @, o, m, 0, A, /\, ez., in a certain se-
quence.

Acknowledgments

Brief acknowledgments of persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.

REFERENCES

Coding system

The author should number the teferences in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers in
square brackets in superscript at the end of citation content or after
the cited author’s name. For citation content which is part of the
narration, the coding number and square brackets should be typeset
normally. For example, “Crohn’s disease (CD) is associated with
increased intestinal permeability!””, Tf references are cited directly
in the text, they should be put together within the text, for example,
“From references”” Y, we know that...”

When the authors write the references, please ensure that the
order in text is the same as in the references section, and also ensure
the spelling accuracy of the first author’s name. Do not list the same
citation twice.

PMID and DOI

Pleased provide PubMed citation numbers to the reference list, e.g.
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PMID and DOI, which can be found at http://www.ncbi.nlm.nih.
gov/sites/entrezedb=pubmed and http://www.crossref.org/Sim-
pleTextQuety/, respectively. The numbets will be used in E-version
of this journal.

Style for journal references

Authors: the name of the first author should be typed in bold-faced
letters. The family name of all authors should be typed with the ini-
tial letter capitalized, followed by their abbreviated first and middle
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR). The title of the cited article and italicized
journal title (journal title should be in its abbreviated form as shown
in PubMed), publication date, volume number (in black), start page,
and end page [PMID: 11819634 DOI: 10.3748/wjg.13.539¢].

Style for book references

Authors: the name of the first author should be typed in bold-
faced letters. The surname of all authors should be typed with the
initial letter capitalized, followed by their abbreviated middle and
first initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS,
Bo-Rong Pan as Pan BR) Book title. Publication number. Publica-
tion place: Publication press, Year: start page and end page.

Format

Journals

English jonrnal article (list all authors and include the PNIID where applicable)

1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach S, Jung E Evaluation of quantitative con-
trast harmonic imaging to assess malignancy of liver tumors:
A prospective controlled two-center study. World | Gastroenterol
2007; 13: 6356-6364 [PMID: 18081224 DOI: 10.3748/wjg.13.
63506]

Chinese journal article (list all anthors and include the PMID where applicable)

2 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic
effect of Jianpi Yishen decoction in treatment of Pixu-diar-
rthoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287

In press

3 Tian D, Araki H, Stahl E, Bergelson |, Kreitman M. Signature
of balancing selection in Arabidopsis. Proc Nat/ Acad Sei USA
20006; In press

Organization as author

4 Diabetes Prevention Program Research Group. Hyperten-
sion, insulin, and proinsulin in participants with impaired glu-
cose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462
PMCID:2516377 DOI:10.1161/01.HYP0000035706.28494.
09]

Both personal anthors and an organization as anthor

5  Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 European
men suffering from lower urinary tract symptoms. | Uro/
2003; 169: 2257-2261 [PMID: 12771764 DOI:10.1097/01 ju.
0000067940.76090.73]

No anthor given

6 21st century heart solution may have a sting in the tail. BM]
2002; 325: 184 [PMID: 12142303 DOI:10.1136/bmj.325.
7357.184]

Volume with supplement

7 Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment
of migraine and in comparison with sumatriptan. Headache
2002; 42 Suppl 2: $93-99 [PMID: 12028325 DOI:10.1046/
j.1526-4610.42.52.7 x]

Issue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97,/00003086-200208000-00026]

No volume or issue

9 Outreach: Bringing HIV-positive individuals into care. HRSA
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v

Careaction 2002; 1-6 [PMID: 12154804]

Books

Personal anthor(s)

10  Sherlock S, Dooley J. Diseases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296

Chapter in a book (list all anthors)

11 Lam SK. Academic investigatot’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer
disease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450

Author(s) and editor(s)

12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34

Conference proceedings

13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper

14 Christensen S, Oppacher E An analysis of Koza's computa-
tional effort statistic for genetic programming. In: Foster JA,
Lutton E, Miller ], Ryan C, Tettamanzi AG, editors. Genetic
programming. EuroGP 2002: Proceedings of the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Iteland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)

15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)

16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee.
Flexible endoscopic grasping and cutting device and positioning
tool assembly. United States patent US 20020103498. 2002 Aug
1

Statistical data

Write as mean = SD or mean * SE.

Statistical expression

Express 7 test as # (in italics), I test as I (in italics), chi square test as
XZ (in Greek), related coefficient as 7 (in italics), degree of freedom
as v (in Greek), sample number as # (in italics), and probability as P (in
italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, ¢ (glucose) 6.4 = 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 pg/L; CO, volume
fraction, 50 mL/L. CO,, not 5% CO,; likewise for 40 g/L. formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, ex. Arabic
numerals such as 23, 243, 641 should be read 23243 641.

The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/1949-8454/
g_info_20100309232449 htm.

Abbreviations

Standard abbreviations should be defined in the abstract and on
first mention in the text. In general, terms should not be abbrevi-
ated unless they are used repeatedly and the abbreviation is helpful
to the reader. Permissible abbreviations are listed in Units, Symbols
and Abbreviations: A Guide for Biological and Medical Editors and
Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSF, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.
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Italics

Quantities: # ime or temperature, ¢ concentration, 4 area, /length,
m mass, 17 volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, ete.

Restriction enzymes: EewRI, Hindl, BanHI, Kbo 1, Kpn 1, et.

Biology: H. pylori, E coli, ete.
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Topic highlight: http:/ /www.wjgnet.com/1949-8454/¢_info_2010
0316155725.htm

Obsetvation: http:/ /wwwwijgnet.com/1949-8454/¢_info_20100316
155928.htm

Guidelines for basic research: http:/ /wwwwijgnet.com/1949-8454/
g info_20100312092119.htm

Guidelines for clinical practice: http://wwwwignet.com/1949-84
54/g_info_20100312092247.htm

Review: http://wwwwijgnet.com/1949-8454/¢_info_2010031616
0234.htm

Original articles: http://wwwwignet.com/1949-8454/¢_info_2010
0316160646.htm

Btief articles: http://wwwwijgnet.com/1949-8454/¢_info_201003
12092528.htm

Case report: http://www.wjgnet.com/1949-8454/¢_info_20100316
161452.htm

Lettets to the editor: http://wwwwjgnet.com/1949-8454/¢_info_
20100309232142.htm

Book reviews: http://wwwwignet.com/1949-8454/¢_info_201003
12092929 htm

Guidelines: http://wwwwignet.com/1949-8454/¢_info_20100312
093057.htm
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Please revise your article according to the revision policies of
WJBC. The revised version including manuscript and high-resolu-
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Language evaluation
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needed; and (4) Grade D: rejected. Revised articles should reach
Grade A or B.

Copyright assignment form
Please download a Copyright assignment form from http://www.
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Responses to reviewers

Please tevise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
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Links to documents related to the manuscript

IW]BC will be initiating a platform to promote dynamic interactions
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manuscript is published online, links to the PDF version of the
submitted manuscript, the peer-reviewers’ report and the revised
manuscript will be put on-line. Readers can make comments on
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Science news releases

Authors of accepted manuscripts are suggested to write a science
news item to promote their articles. The news will be released rap-
idly at EurekAlert/AAAS (http://www.curekalert.org). The title for
news items should be less than 90 characters; the summary should
be less than 75 words; and main body less than 500 words. Science
news items should be lawful, ethical, and strictly based on your
original content with an attractive title and interesting pictures.

Publication fee

IWJBC is an international, peer-reviewed, Open-Access, online jour-
nal. Articles published by this journal are distributed under the terms
of the Creative Commons Attribution Non-commercial License,
which permits use, distribution, and reproduction in any medium,
provided the original work is propetly cited, the use is non com-
mercial and is otherwise in compliance with the license. Authors of
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of charge.

November 26, 2011 | Volume 2 | Issue 11 |



	WJBCv2i11Cover.pdf
	WJBC-Editorial Board.pdf
	WJBCv2i11Contents.pdf
	239.pdf
	246.pdf
	WJBCv2i11Acknowledgments.pdf
	WJBCv2i11Meetings.pdf
	WJBCv2i11Instructions to authors.pdf

