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[1] Conformational Transition of Amyloid g-Peptide

Yechun Xu, Jianhua Shen, Xiaomin Luo, Weiliang Zhu, Kaixian Chen, Jianpeng Ma, and Hualiang
Jiang

Proceedings of the National Academy of Sciences USA

2005, 102:5403-5407.

The amyloid g-peptides (Apgs), containing 39—43 residues, are the key protein components of amyloid
deposits in Alzheimer’s disease. To structurally characterize the dynamic behavior of Ag,, 12 independent
long-time molecular dynamics (MD) simulations for a total of 850 ns were performed on both the wide-type
peptide and its mutant in both aqueous solution and a biomembrane environment. In aqueous solution, an
a-helix to p-sheet conformational transition for Ag,, was observed, and an entire unfolding process from
helix to coil was traced by MD simulation. Structures with g-sheet components were observed as intermedi-
G,,G

sheet in aqueous solution; mutations of these glycines to alanines almost abolished the g-sheet formation

ates in the unfolding pathway of Ag, . Four glycines (G and G,,) are important for Ag,, to form g-

25° 33°

and increased the content of the helix component. In the dipalmitoyl phosphatidylcholine (DPPC) bilayer,
the major secondary structure of Ag, is a helix; however, the peptide tends to exit the membrane environ-
ment and lie down on the surface of the bilayer. The dynamic feature revealed by our MD simulations
rationalized several experimental observations for Ag,  aggregation and amyloid fibril formation. The results
of MD simulations are beneficial to understanding the mechanism of amyloid formation and designing the

compounds for inhibiting the aggregation of A and amyloid fibril formation.

[2] Glycosidic Bond Cleavage of Pyrimidine Nucleosides by Low-Energy Electrons: ATheoretical
Rationale

Jiande Gu, Yaoming Xie, Henry F. Schaefer

Journal of the American Chemical Society

2005,127:1053-1057.

DNA damage by attachment of low-energy secondary electrons is a very interesting and important
mechanism. Electron capture and subsequent base release are thought to be the elementary steps of this
mechanism. The process of the N1-glycosidic bond breaking of anion radicals of pyrimidine nucleosides,
specifically the 2'-deoxyribothymidine (dT) and 2'-deoxyribocytidine (dC) anions, has been investigated
theoretically at the B3LYP/DZP++ level of theory. The release of nucleobases by the attachment of low-
energy electrons depends on the formation of a stable anion radical of the nucleoside. The lower bond-
breaking activation energy and the higher vertical electron detachment energy for dT enables the hetero-
lytic cleavage of the N1-glycosidic bond. However, with the higher bond-breaking activation energy and
the lower vertical electron detachment energy for dC, the release of cytosine might be impractical when the

incident electrons have high kinetic energy. Furthermore, the release of cytosine would have a quantum



yield much lower than that of dT when the incident electrons have lower kinetic energy. This study also
demonstrates the importance of the proton at O5' of 2'-deoxyribose in the base release process. Extending
this investigation from dT to dC advances the insight into the mechanism of the N1-glycosidic bond-
breaking process. The information from this extensive investigation should be valuable for further experi-

mental studies of cytosine release in irradiated DNA.

[3] Conformational Dynamics of the Nicotinic Acetylcholine Receptor Channel: A35-ns
Molecular Dynamics Simulation Study

Yechun Xu, Francisco J, Barrantes, Xiaomin Luo, Kaixian Chen, Jianhua Shen, and Hualiang
Jiang

Journal of the American Chemical Society

2005,127:1291-1299.

The nicotinic acetylcholine receptor (AChR) is the paradigm of ligand-gated ion channels, integral
membrane proteins that mediate fast intercellular communication in response to neurotransmitters. A 35-ns
molecular dynamics simulation has been performed to explore the conformational dynamics of the entire
membrane-spanning region, including the ion channel pore of the AChR. In the simulation, the 20 transmem-
brane (TM) segments that comprise the whole TM domain of the receptor were inserted into a large
dipalmitoylphosphatidylcholine (DPPC) bilayer. The dynamic behavior of individual TM segments and
their corresponding AChR subunit helix bundles was examined in order to assess the contribution of each
to the conformational transitions of the whole channel. Asymmetrical and asynchronous motions of the
M1-M3 TM segments of each subunit were revealed. In addition, the outermost ring of five M4 TM helices
was found to convey the effects exerted by the lipid molecules to the central channel domain. Remarkably,
a closed-to-open conformational shift was found to occur in one of the channel ring positions in the time

scale of the present simulations, the possible physiological significance of which is discussed.

[4] Dynamic Mechanism for the Autophosphorylation of CheA Histidine Kinase: Molecular
Dynamics Simulations

Jian Zhang, Yechun Xu, Jianhua Shen, Xiaomin Luo, Jiagao Chen, Kaixian Chen, Weiliang
Zhu, and Hualiang Jiang

Journal of the American Chemical Society

2005,127:11709-11719.

The two-component system (TCS) is an important signal transduction component for most bacteria.
This signaling pathway is mediated by histidine kinases via autophosphorylation between P1 and P4
domains. Taking chemotaxis protein CheA as a model of TCS, the autophosphorylation mechanism of the
TCS histidine kinases has been investigated in this study by using a computational approach integrated
homology modeling, ligand-protein docking, protein-protein docking, and molecular dynamics (MD)

simulations. Four nanosecond-scale MD simulations were performed on the free P4 domain, P4-ATP, P4-



TNPATP, and P1-P4-ATP complexes, respectively. Upon its binding to the binding pocket of P4 with a
folded conformation, ATP gradually extends to an open state with help from a water molecule. Meanwhile,
ATP forms two hydrogen bonds with His413 and Lys494 at this state. Because of the lower energy of the
folded conformations, ATP shrinks back to its folded conformations, leading to the rupture of the hydrogen
bond between ATP and Lys494. Consequently, Lys494 moves away from the pocket entrance, resulting in
an open of the ATP lid of P4. It is the open state of P4 that can bind tightly to P1, where the His45 of P1
occupies a favorable position for its autophosphorylation from ATP. This indicates that ATP is not only a
phosphoryl group donor but also an activator for CheA phosphorylation. Accordingly, a mechanism of the
autophosphorylation of CheA is proposed as that the ATP conformational switch triggers the opening of
the ATP lid of P4, leading to P1 binding tightly, and subsequently autophosphorylation from ATP to P1.

[5] AHighly Efficient and Direct Approach for Synthesis of Enantiopure g-Amino Alcohols by
Reductive Cross-Coupling of Chiral N - tat-Butanesulfinyl Imines with Aldehydes

Yu-Wu Zhong, Yi-Zhou Dong, Kai Fang, Kenji Izumi, Ming-Hua Xu, and Guo-Qiang Lin
Journal of the American Chemical Society

2005,127:11956-11957.

Optically active g-amino alcohols are versatile building blocks for medicinal chemistry and natural
product synthesis.! They have also been used as powerful chiral ligands or auxiliaries in asymmetric synthesis.
2 Due to their great importance, considerable efforts have been made to develop efficient methods for their
preparation.> Among them, the pinacol-type cross-coupling between carbonyls and imines is one of the
most direct ways to construct -amino alcohols. However, a serious issue is that achievement of both good
chemoselectivity and stereoselectivity is often difficult. Because of this, only a few examples of intermo-
lecular crosscoupling to form racemic g-amino alcohols have been reported;* a highly diastereo- and
enantioselective crossed pinacol coupling remains a significant synthetic challenge. To our knowledge,
only recently has asymmetric synthesis of g-amino alcohols by cross pinacol coupling using planar chiral
substrates been realized,” but the products are limited to ferrocenyl or Cr(CO), aromatic derivatives; new
approaches with broader substrate generality are still in high demand. In this communication, we wish to
report a highly promising asymmetric pinacol-type coupling of chiral N-tat-butanesulfinyl imines with

aldehydes, leading to enantiopure S-amino alcohols directly.

[6] Severe Acute Respiratory Syndrome Coronavirus 3C-like Proteinase N Terminus Is
Indispensable for Proteolytic Activity but Not for Enzyme Dimerization: Biochemical and
Thermodynamic Investigation In Conjunction with Molecular Dynamics Simulations
Shuai Chen, Lili Chen, Jinzhi Tan, Jing Chen, Li Du, Tao Sun, Jianhua Shen, Kaixian Chen,
Hualiang Jiang, and Xu Shen

Journal of Biological Chemistry

2005,280:164-173.



Severe acute respiratory syndrome (SARS) coronavirus is a novel human coronavirus and is respon-
sible for SARS infection. SARS coronavirus 3C-like proteinase (SARS 3CLP™) plays key roles in viral repli-
cation and transcription and is an attractive target for anti-SARS drug discovery. In this report, we quanti-
tatively characterized the dimerization features of the full-length and N-terminal residues 1-7 deleted SARS
3CLP™s by using glutaraldehyde cross-linking SDS-PAGE, size-exclusion chromatography, and isothermal
titration calorimeter techniques. Glutaraldehyde cross-linking SDS-PAGE and size-exclusion chromatogra-
phy results show that, similar to the full-length SARS 3CLr™, the N-terminal deleted SARS 3CLr™ still
remains a dimer/monomer mixture within a wide range of protein concentrations. Isothermal titration calorim-
eter determinations indicate that the equilibrium dissociation constant (K ) of the N-terminal deleted pro-
teinase dimer (262 uM) is very similar to that of the full-length proteinase dimer (227 uM). Enzymatic activity
assay using the fluorescence resonance energy transfer method reveals that N-terminal deletion results in
almost complete loss of enzymatic activity for SARS 3CLr™. Molecular dynamics and docking simulations
demonstrate the N-terminal deleted proteinase dimer adopts a state different from that of the full-length
proteinase dimer, which increases the angle between the two protomers and reduces the binding pocket that
is not beneficial to the substrate binding. This conclusion is verified by the surface plasmon resonance
biosensor determination, indicating that the model substrate cannot bind to the N-terminal deleted proteinase.
These results suggestthe N terminus is not indispensable for the proteinase dimerization but may fix the

dimer at the active state and is therefore vital to enzymatic activity.

[7] Antimetastatic Effect of Salvicine on Human Breast Cancer MDA-MB-435 Orthotopic
Xenograft Is Closely Related to Rho-Dependent Pathway

Jing-Yu Lang, Hua Chen, Jin Zhou, Yi-Xiang Zhang, Xiong-Wen Zhang, Mei-Hong Li, Li-
Ping Lin, Jin-Sheng Zhang, Michael P. Waalkes, and Jian Ding

Clinical Cancer Research

2005,11:3455-3464.

PURPOSE: Salvicine is a novel DNA topoisomerase II inhibitor with potent anticancer activity. In
present study, the effect of salvicine against metastasis is evaluated using human breast carcinoma ortho-
topic metastasis model and its mechanism is further investigated both in animal and cellular levels.

EXPERIMENTAL DESIGN: The MDA-MB-435 orthotopic xenograft model was applied to detect the
antimetastatic effect of salvicine. Potential target candidates were detected and analyzed by microarray
technology. Candidates were verified and explored by reverse transcription-PCR and Western blot. Salvicine
activities on stress fiber formation, invasion, and membrane translocation were further investigated by
immunofluorescence, invasion, and ultracentrifugal assays.

RESULTS: Salvicine significantly reduced the lung metastatic foci of MDA-MB-435 orthotopic xenograft,
without affecting primary tumor growth obviously. A comparison of gene expression profiles of primary
tumors and lung metastatic focus between salvicine-treated and untreated groups using the CLOTECH
Atlas human Cancer 1.2 cDNA microarray revealed that genes involved in tumor metastasis, particularly

those closely related to cell adhesion and motility, were obviously down-regulated, including filyanectin,



integrin o3, Integrin £3, ntegrin 35, FAK, maxillin, and RhoC. Furthermore, salvicine significantly down-
regulated RhoC at both mRNA and protein levels, greatly inhibited stress fiber formation and invasiveness
of MDA-MB-435 cells, and markedly blocked translocation of both RhoA and RhoC from cytosol to membrane.

CONCLUSION: The unique antimetastatic action of salvicine, particularly its specific modulation of cell

motility invivo and invitro, is closely related to Rho-dependent signaling pathway.

[8] pH-dependent Conformational Flexibility of the SARS-CoV Main Proteinase (MP™) Dimer:
Molecular Dynamics Simulations and Multiple X-ray Structure Analyses

Jinzhi Tan, Koen H.G., Verschueren, Kanchan Anand, Jianhua Shen, Maojun Yang, Yechun
Xu, Zihe Rao, Janna Bigalke, Burkhard Heisen, Jeroen R. Mesters, Kaixian Chen, Xu

Shen, Hualiang Jiang, and Rolf Hilgenfeld

Journal of Molecular Biology

2005,354:25-40.

The SARS coronavirus main proteinase (M) is a key enzyme in the processing of the viral polyproteins
and thus an attractive target for the discovery of drugs directed against SARS. The enzyme has been shown
by X-ray crystallography to undergo significant pH-dependent conformational changes. Here, we assess
the conformational flexibility of the MP™ by analysis of multiple crystal structures (including two new crystal
forms) and by molecular dynamics (MD) calculations. The MD simulations take into account the different
protonation states of two histidine residues in the substrate-binding site and explain the pH-activity profile
of the enzyme. The low enzymatic activity of the MP™ monomer and the need for dimerization are also

discussed.

[9] Cinanserin Is an Inhibitor of the 3C-Like Proteinase of Severe Acute Respiratory Syndrome
Coronavirus and Strongly Reduces Virus Replication In Vitro

Lili Chen, Chunshan Gui, Xiaomin Luo, Qingang Yang, Stephan Giinther, Elke Scandella,
Christian Drosten, Donglu Bai, Xichang He, Burkhard Ludewig, Jing Chen, Haibin Luo,

Yiming Yang, Yifu Yang, Jianping Zou, Volker Thiel, Kaixian Chen, Jianhua Shen, Xu Shen,

and Hualiang Jiang

Journal of Virology

2005,79:7095-7103.

The 3C-like proteinase (3CLrP™) of severe acute respiratory syndrome-associated coronavirus (SARS-
CoV) is one of the most promising targets for anti-SARS-CoV drugs due to its crucial role in the viral life
cycle. In this study, a database containing structural information of more than 8,000 existing drugs was
virtually screened by a docking approach to identify potential binding molecules of SARS-CoV 3CLP®. As a
target for screening, both a homology model and the crystallographic structure of the binding pocket of the
enzyme were used. Cinanserin (SQ 10,643), a well-characterized serotonin antagonist that has undergone

preliminary clinical testing in humans in the 1960s, showed a high score in the screening and was chosen for



further experimental evaluation. Binding of both cinanserin and its hydrochloride to bacterially expressed
3CLP™ of SARS-CoV and the related human coronavirus 229E (HCoV-229E) was demonstrated by surface
plasmon resonance technology. The catalytic activity of both enzymes was inhibited with 50% inhibitory
concentration (IC,) values of 5 uM, as tested with a fluorogenic substrate. The antiviral activity of cinanserin
was further evaluated in tissue culture assays, namely, a replicon system based on HCoV-229E and quanti-
tative test assays with infectious SARS-CoV and HCoV-229E. All assays revealed a strong inhibition of
coronavirus replication at nontoxic drug concentrations. The level of virus RNA and infectious particles
was reduced by up to 4 log units, with IC,; values ranging from 19 to 34 yM. These findings demonstrate
that the old drug cinanserin is an inhibitor of SARS-CoV replication, acting most likely via inhibition of the

3CL proteinase.

[10] Stereospecific Induction of Nuclear Factor-xB Activation by Isochamaejasmin
Qinghai Tian , Jing Li, Xin Xie, Meiling Sun, Hairong Sang, Caihong Zhou, Tianying An, Lihong
Hu, Richard D. Ye, and Ming-wei Wang
Molecular Pharmacology
2005,68: 1534-1542.

The root of Stellera chameejase L. is a traditional Chinese herb termed Rui Xiang Lang Du and has
been used to treat solid tumors, tuberculosis and psoriasis. Exactly how S. charaejasre L. regulates
cellular responses remains unclear. We examined four biflavonoids isolated from S. chemaejasne L., includ-
ing isochamaejasmin, two of its stereo-isomers and a methyl derivative, in functional assays originally
designed to screen ligands for the G protein-coupled formyl peptide receptor-like 1 (FPRL1). Isochamaejasmin
was found to induce the expression of a nuclear factor (NF)- xB-directed reporter gene in transfected Hela
cells with an EC, of 3.23 uM, independently of FPRL1. The isochamaejasmin-stimulated NF-xB reporter
activity was accompanied by nuclear translocation of NF-xB proteins and was blocked by a dominant-
negative construct of 1xBg. Isochamaejasmin also induced time-dependent phosphorylation of the mito-
gen-activated protein kinases extracellular signal-regulated kinase 1/2 and p38, and a novel protein kinase C
(PKCy). Likewise, inhibition of these kinases with the respective pharmacological inhibitors significantly
reduced the isochamaejasmin-stimulated NF-xB and were more cytotoxic than isochamaejasmin, which
could partially rescue cycloheximide-induced apoptosis. Inhibition of NF-xB activation reversed the anti-
apoptotic effect of isochamaejasmin. These results provide the first evidence for a potential mechanism of
action by S. chamaejasme L., and indicate that structurally similar compounds derived from S. chamaejasme

L. may have different pharmacological properties.

[11] Reactive Oxygen Species Elicit Apoptosis by Concurrently Disrupting Topoisomerase 11 and
DNA-Dependent Protein Kinase

Lu HR, Zhu H, Huang M, Ding J

Molecular Pharmacology

2005,68:983-994.



Reactive oxygen species (ROS) are produced by all aerobic cells and have been implicated in the
regulation of diverse cellular functions, including intracellular signaling, transcription activation, proliferation,
and apoptosis. Salvicine, a novel diterpenoid quinone compound, demonstrates a broad spectrum of antitu-
mor activities. Although salvicine is known to trap the DNA-topoisomerase II (Topo II) complex and induce
DNA double-strand breaks (DSBs), its precise antitumor mechanisms remain to be clarified. In this study, we
investigated whether salvicine altered the levels of ROS in breast cancer MCF-7 cells and whether these
ROS contributed to the observed antitumoral activity. Our data revealed that salvicine stimulated intracellu-
lar ROS production and subsequently elicited notable DSBs. The addition of N-acetyl cysteine (NAC), an
antioxidant, effectively attenuated the salvicine-induced ROS enhancement and subsequent DNA DSBs.
Heat treatment reversed the accumulation of DNA DSBs, and the addition of NAC attenuated the Topo 1I-
DNA cleavable complexes formation and the growth inhibition of salvicine-treated JN394top2-4 yeast cells,
collectively indicating that Topo II is a target of the salvicine-induced ROS. On the other hand, when
examining the impact of salvicine on DNA repair pathways, we unexpectedly observed that salvicine selec-
tively down-regulated the catalytic subunit of DNA-dependent protein kinase (DNA-PK ) protein levels
and repressed DNA-PK kinase activity; both of these effects were attenuated by NAC pretreatment of
MCEF-7 cells. Finally and most importantly, NAC attenuated salvicine-induced apoptosis and cytotoxicity in
MCEF-7 cells. These results indicate thatapart from its direct actions, salvicine generates ROS that modulate
DNA damage and repair, contributing to the comprehensive biological consequences of salvicine treatment,
such as DNA DSBs, apoptosis, and cytotoxicity in tumor cells. The finding of salvicine-induced ROS pro-
vides new evidence for the molecular mechanisms of this compound. Moreover, the effects of salvicine-

induced ROS on Topo IT and DNA-PK give new insights into the diverse biological activities of ROS.

[12] Bis-huperzine B: Highly Potent and Selective Acetylcholinesterase Inhibitors

Song Feng, Zhifei Wang, Xuchang He, Suxin Zheng, Yu Xia, Hualiang Jiang, Xican Tang, and
Donglu Bai

Journal of Medicinal Chemistry

2005,48:655-657.

By targeting dual active sites of AChE, a series of bis-huperzine B analogues with various lengths of
the tether were designed, synthesized, and tested for their inhibition and selectivity. The most potent bis-
huperzine B (59) exhibited 3900-fold increase in AChE inhibition and 930-fold greater in selectivity for AChE
vs BuChE than its parent huperzine B.

[13] Synthesis and Immunosuppressive Activity of New Artemisinin Derivatives.

1. [12 (p or ¢)-Dihydroartemisininoxy] Phen(ox)yl Aliphatic Acids and Esters

Zhong-shun Yang, Wen-liang Zhou, Yi Sui, Jun-Xia Wang, Jin-Ming Wu, Yu Zhou, Yu Zhang,
Pei-Lan He, Ji-Ye Han, Wei Tang, Ying Li, and Jian-Ping Zuo



Journal of Medicinal Chemistry
2005,48:4608-4617.

A series of novel dihydroartemisinin derivatives were synthesized and evaluated on their immunosup-
pressive activity in the search for potential immunosuppressive agents with high efficacy and low toxicity.
These compounds were assayed in their cytotoxicity of lymphocyte, inhibition activity on concanavalin A
(ConA) induced T cell proliferation and lipopolysaccharide (LPS) induced B cell proliferation. Among them,
11b, 13b, 14d, 15b, 16, and 17 remarkably exhibited lower cytotoxicity and higher inhibition activity on the
mitogen-induced T cell and B cell proliferation in comparison with artemisinin, artesunate, and artemether in
vitro. More significantly, compound 11b displayed reduced cytotoxicity by over 100-fold compared with
cyclosporin A (CsA) and comparable inhibition activity (SI = 848) on ConA-induced T cell proliferation to
CsA (SI=963) and more than 4000 times the inhibitory effect (SI=28473) on LPS-induced B cell proliferation
compared with CsA (SI=7) in vitro. The in vivo experimental results showed that compound 16 could inhibit
2,4-dinitrofluorobenzene (DNFB)-induced delayed-type hypersensitivity (DTH) reaction and sheep red
blood cell (SRBC) induced antibody production, respectively. The structure and activity relationships

(SAR) of these compounds were also discussed.

[14] Effects of Stepholidine on Forebrain Fos Expression: Comparison with Clozapine and
Haloperidol

Yi-Qing Mo, Xi-Lu Jin, You-Ting Chen, Guo-Zhang Jin, and Wei-Xing Shi
Neuropsychopharmacology

2005,30:261-267.

EStepholidine (SPD) is a tetrahydroprotoberberine alkaloid and a mixed dopamine D1 agonist/D2
antagonist. Preliminary clinical trials suggest that SPD improves both positive and negative symptoms of
schizophrenia without producing significant extrapyramidal side effects. Here, we report that SPD mimics
the effect of the atypical antipsychotic drug clozapine, preferentially increasing Fos expression in corticolimbic
areas. Thus, at 10 mg/kg (i.p.), SPD induced Fos expression in the medial prefrontal cortex (mPFC), nucleus
accumbens (NAc), and lateral septal nucleus (LSN) without significantly affecting the dorsolateral striatum
(DLSt). At higher doses (20—40 mg/kg), SPD also increased Fos expression in the DLSt. The increase,
however, was less pronounced than the increase seen in the NAc. Within the NAc, SPD also induced more
Fos expression in the shell than in the core. In all subcortical areas examined, the Fos expression induced by
SPD was mimicked by the D2 antagonist sulpiride and reversed by the D2 agonist quinpirole, suggesting
that the effect is due to blockade of D2-like receptors by SPD. In the mPFC, however, the effect was not
mimicked by sulpride or reversed by quinpirole. It was also not mimicked by the D1 agonist SKF38393 or
SKF38393 plus sulpride, and not reversed by the D1 antagonist SCH23390. These results suggest that, in
the mPFC, SPD may induce Fos expression through a non-DA mechanism. Whether the mechanism involves

an interaction of SPD with other neurotransmitters such as 5-HT and norepinephrine remains to be determined.



[15] NT3 Inhibits FGF2-Induced Neural Progenitor Cell Proliferation Via the PI3K/GSK3
Pathway

Lu Jin, Xinhua Hu, and Linyin Feng

Journal of Neurochemistry (IF 4.824)

2005,93:1251-1261.

Neurotrophin 3 (NT3), a member of the neurotrophin family, antagonizes the proliferative effect of
fibroblast growth factor 2 (FGF2) on cortical precursors. However, the mechanism by which NT3 inhibits
FGF2-induced neural progenitor (NP) cell proliferation is unclear. Here, using an FGF2-dependent rat
neurosphere culture system, we found that NT3 inhibits both FGF2-induced neurosphere growth and
bromodeoxyuridine (BrdU) incorporation in a dose-dependent manner. U0126, a mitogen-activated protein
kinase kinase 1/2 (MEK1/2) inhibitor, and LY294002, a phosphatidylinositol 3-kinase (PI3K) inhibitor, both
inhibited FGF2-induced BrdU incorporation,

suggesting that the extracellular signal-regulated kinase1/2 (ERK1/2) and PI3K pathways are required
for FGF2-induced NP cell proliferation. NT3 significantly inhibited FGF2-induced phosphorylation of Akt
and glycogen synthase kinase 3B (GSK3B), a downstream kinase of Akt, whereas phosphorylation of ERK1/
2 was unaffected. The inhibitory effect of NT3 on FGF2-induced NP cell proliferation was abolished by
LY?294002, and treatment with SB216763, a specific GSK3 inhibitor, antagonized the NT3 effect, rescuing
both neurosphere growth and BrdU incorporation. Moreover, experiments with anti-NT3 antibody revealed
that endogenous NT3 also plays a role in inhibiting FGF2-induced NP cell proliferation, and that anti-NT3
antibody enhanced phospho-Akt and phospho-GSK38 levels in the presence of FGF2. These findings
indicate that FGF2-induced NP cell proliferation is inhibited by NT3 via the PI3K/GSK3 pathway.

[16] Computational Analysis of Molecular Basis of 1:1 Interactions of NRG-1p Wild-Type and
Variants With ErbB3 and ErbB4

Cheng Luo, Lingfei Xu, Suxin Zheng, Xiaomin Luo, Jianhua Shen, Hualiang Jiang, Xifu Liu,
and Mingdong Zhou

Proteins: Structure, Function, and Bioinformatics

2005,59: 742-756.

The neuregulin/ErbB system is a growth factor/receptor cascade that has been proven to be essential
in the development of the heart and the sympathetic nervous system. However, the basis of the specificity
of ligand-receptor recognition remains to be elucidated. In this study, the structures of NRG-1p/ErbB3 and
NRG-1p/ErbB4 complexes were modeled based on the available structures of the homologous proteins. The
binding free energies of NRG-1p to ErbB3 and ErbB4 were calculated using the molecular mechanics Pois-
son—Boltzmann surface area (MM-PBSA) computational method. In addition, computational alanine-scan-
ning mutagenesis was performed in the binding site of NRG-1p and the difference in the binding free
energies between NRG-13 mutants and the receptors was calculated. The results specify the contribution of
each residue at the interaction interfaces to the binding affinity of NRG-1p with ErbB3 and ErbB4, identify-



ing several important interaction residue pairs that are in agreement with previously acquired experimental
data. This indicates that the presented structural models of NRG-13/ErbB3 and NRG-13/ErbB4 complexes
are reliable and could be used to guide future studies, such as performing desirable mutations on NRG-14 to
increase the binding affinity and selectivity to the receptor and discovering new therapeutic agents for the

treatment of heart failure.

[17] Philinopside A, a Novel Marine-Derived Compound Possessing Dual Anti-Angiogenic and
Anti-Tumor Effects

Yuaguang Tong, Xiongwen Zhang, Fang Tian, Yanghua Yi, Qiangzhi Xu, Ling Li, Linjiang
Tong, Liping Lin and Jian Ding

International Journal of Cancer

2005, 114:843-853.

Philinopside A is a novel sulfated saponin isolated from the sea cucumber, Pentacta quadrangulari .
The effects of philinopside A on angiogenesis and tumor growth were assessed in a series of models nvitro
and invivo. Our results demonstrated that philinopside A significantly inhibited the proliferation, migration
and tube formation of human microvascular endothelial cells (HMECs) in a dose-dependent manner, with
average IC, values of 1.4 £ 0.17, 0.89 = 0.23 and 0.98 = 0.19 uM, respectively. Rat aortas culture assay
provides a close imitation of in vivo angiogenesis process and 2—10 yMphilinopside A suppressed the
formation of new microvessels in cultured rat aortas. Philinopside A 2—10 nmol/egg obviously inhibited
angiogenesis in chick embryo chorioallantoic membrane assay. In addition, philinopside A manifested
strong anti-tumor activities both invitro and invivo. Through immunofluorescent analysis, we found the
compound reduced mouse sarcoma 180 tumor volume by inducing apoptosis of tumor and tumor-associ-
ated endothelial cells. An examination of the effects of philinopside A on the angiogenesis-related receptor
tyrosine kinases (RTKs) showed that philinopside A broadly inhibited all tested RTKs, including vascular
endothelial growth factor (VEGF) receptor, fibroblast growth factor (FGF) receptor- 1, platelet-derived growth
factor (PDGF) receptor-B and epithelial growth factor (EGF) receptor, with IC,  values ranging from 2.6-4.9
uM. These results suggest that philinopside A is a promising anti-cancer agent that possesses dual cyto-

toxic and anti-angiogenic effects that were at least partly due to its inhibitory effects on RTKs.

[18] Scalaradial Inhibition of Epidermal Growth Factor Receptor-Mediated Akt Phosphorylation
Is Independent of Secretory Phospholipase A,

Yili Xie, Lunhua Liu, Xiaochun Huang, Yuewei Guo, and Liguang Lou

The Journal of Pharmacology and Experimental Therapeutics

2005,314:1210-1217.

The marine natural product 12-epi-scalaradial (SLD) is a specific secretory phospholipase A, (sPLA.)
inhibitor. However, little is known about whether this compound has other pharmacological effects. Here,

we revealed a novel effect of SLD on epidermal growth factor receptor (EGFR)-mediated Akt phosphorylation.



SLD dose- and time-dependently inhibited epidermal growth factor (EGF)-stimulated Akt phosphorylation,
which is required for Akt activation. SLD also blocked the EGF-stimulated membrane translocation of 3-
phosphoinositide-dependent protein kinase 1 and inhibited phosphatidylinositol 3-kinase activity. This
inhibition is specific for SLD because other phospholipase inhibitors, including sPLA, inhibitor thioetheramide-
phosphatidylcholine, cytosolic PLA, inhibitor arachidonyl trifluoromethyl ketone, cytosolic PLA, and Ca**-
independent PLA inhibitor methyl arachidonyl fluorophosphonate, phospholipase C inhibitor U73122, and
cyclooxygenases inhibitor indomethacin, failed to inhibit EGF-stimulated Akt phosphorylation. Furthermore,
arachidonic acid, the main sPLA -catalyzed metabolite, was not able to rescue SLD inhibition of EGF-
stimulated Akt phosphorylation. Overexpression of group IIA or group X sPLA, did not reverse the inhibi-
tory effect of SLD on Akt phosphorylation, either. Our results demonstrate that SLD inhibits EGFR-medi-
ated Akt phosphorylation, and this novel effect of SLD is independent of sSPLA..

[19] Inhibition of S-Adenosyl-L-homocysteine Hydrolase Induces Immunosuppression
Qing-Li Wu, Yun-Feng Fu, Wen-Liang Zhou, Jun-Xia Wang, Yong-Hong Feng, Jing Liu,
Jian-Yi Xu, Pei-lan He, Ru Zhou, Wei Tang, Gui-Feng Wang, Yu Zhou, Yi-Fu Yang, Jian
Ding, Xiao-Yu Li, Xiao-Ru Chen, Chong Yuan, Brian R. Lawson, and Jian-Ping Zuo

The Journal of Pharmacology and Experimental Therapeutics

2005,313:705-711.

Lymphocytes depend on transmethylation reactions for efficient activation and function. These reac-
tions are primarily catalyzed by S-adenosylmethionine-dependent methyltransferases, which convert S-
adenosylmethionine to S-adenosyl-Lhomocysteine. S-adenosyl-L-homocysteine is then hydrolyzed by S-
adenosyl-L-homocysteine hydrolase to prevent feedback inhibition of transmethylation reactions. By im-
peding S-adenosyl-L-homocysteine hydrolase, a build-up of S-adenosyl-L-homocysteine occurs, and most
intracellular transmethylation reactions cease. Thus, a nontoxic inhibitor of this enzyme might be a useful
immunosuppressive therapeutic agent. We identified a potent reversible type III inhibitor of S-adenosyl-L-
homocysteine hydrolase, DZ2002 [methyl 4-(adenin-9-yl)-2-hydroxybutanoate], and determined its cyto-
toxic and immunologic effects. We demonstrated that DZ2002 blocked S-adenosyl-L-homocysteine hydro-
lase more effectively than a type I inhibitor, but cytotoxicity from DZ2002 was greatly reduced. Although
DZ2002 did not prevent concanavalin A-induced T cell proliferation or interleukin (IL)-2 production, it
significantly reduced both a mixed lymphocyte reaction and IL-12 production from in vitro-stimulated
splenocytes. In addition, levels of CD80 and CD86 on human monocytic THP-1 cells were decreased in a
dose-dependent manner in the presence of 0.1 to 10 yM DZ2002, and decreases were also seen in IL-12 and
tumor necrosis factor-¢ production from both mouse thioglycollatestimulated peritoneal macrophages and
THP-1 cells. In vivo, DZ2002 significantly suppressed a delayed-type hypersensitivity reaction as well as
antibody secretion. We conclude that DZ2002’s immunosuppressive effects are likely not solely attributed
to T cell inhibition but also to the obstruction of macrophage activation and function through reductions in
cytokine output and/or T cell costimulation. These data suggest an important dual role for the S-adenosyl-

L-homocysteine hydrolase in both macrophage and T cell function.



[20] Bactericidal and Morphological Effects of NE-2001, a Novel Synthetic Agent Directed against
Heliodoecter pylori

Guofei Dai, Ni Cheng, Lei Dong, Mutsumi Muramatsu, Shudong Xiao, Ming-Wei Wang,

and De-Xu Zhu

Antimicrobial Agents and Chemotherapy

2005,49:3468-3473.

The antibacterial activities of NE-2001 were tested against 24 clinical isolateds of Helicdeacter pylord
and compared with those of amoxicillin, clarithromycin, metronidazole, and furazolidone. The MIC, and
MIC,, of this synthetic compound on the isolates were 8 and 16 ng/ml, respectively. This action was highly
selective against Helicdoacter pylard ; there was a >4-fold difference between the concentration of NE-2001
required to inhibit the growth of Helicdeacter pylari and that required to inhibit the growth of common
aerobic and anaerobic bacteria. Exposure of Helicdecter pylari (ATCC43504) to NE-2001 at the MIC (4 pg/
ml), or at a greater concentration, resulted in an extensive loss of viability. The phenomenon was also
observed at pH levels between 3.0 and 7.0. When two clinical Helicdeacter pylari strains were successively
cultured at subinhibitory concentration of NE-2001, no significant changes in the bactericidal effects were
found. The morphological alterations of Helicdeacter pylari cells (ATCC43504), exposed to NE-2001 at
various concentrations for 6h, were observed using transmission electron microcopy. The bacterium dis-
played features such as swelling, vacuole-like structures in the cytoplasm, and cell destruction following
exposure to NE-2001. The efficacy of NE-2001 was maintained when evaluated in eight clinical isolates
resistant to metronidazole and five isolates resistant to both metronidazole and clarithromycin (MIC ranging
between 4 and 16 pg/ml). The above-described results suggest that NE-2001 may have the potential to be
developed as a candidate agent for the treatment of Helicdoacter pylari infection.

[21] Focused Combinatorial Library Design Based on Structural Diversity, Druglikeness and
Binding Affinity Score

Gang Chen, Suxin Zheng, Xiaomin Luo, Jianhua Shen, Weiliang Zhu, Hong Liu, Chunshan

Gui, Jian Zhang, Mingyue Zheng, Chum Mok Puah, Kaixian Chen, and Hualiang Jiang

Journal of Combinatorial Chemistry

2005,25:398-406.

The advent of focused library and virtual screening has reduced the disadvantage of combinatorial
chemistry and changed it to a realizable and cost-effective tool in drug discovery. Usually, genetic algo-
rithms (GAs) are used to quickly finding high-scoring molecules by sampling a small subset of the total
combinatorial space. Therefore, scoring functions play essential roles in focused library design. Reported
here is our initial attempt to establish a new approach for generating a target-focused library using the
combination of the scores of structural diversity and binding affinity with our newly improved druglikeness
scoring functions. Meanwhile, a software package, named LD1.0, was developed on the basis of the new

approach. One test on a cyclooxygenase (COX)2-focused library successfully reproduced the structures



that have been experimentally studied as COX2-selective inhibitors. Another test is on a peroxisome
proliferator-activated receptors y-focused library design, which not only reproduces the key fragments in
the approved (thiazolidinedione) TZD drugs, but also generates some new structures that are more active
than the approved drugs or published ligands. Both of the two tests took~15% of the running time of the
ordinary molecular docking method. Thus, our new approach is an effective, reliable, and practical way for

building up a properly sized focused library with a high hit rate, novel structure, and good ADME/T profile.

[22] Lathyranoic Acid A: First Secolathyrane Diterpenoid in Nature from BExdorbia  lathyris
Shang-Gao Liao, Zha-Jun Zhan, Sheng-Ping Yang, and Jian-Min Yue

Organic Letters

2005,7:1379-1382.

Lathyranoic acid A (1), the first secolathyrane diterpenoid with an unprecedented skeleton, and a new
diterpenoid Euphorbia factor L, (2) were isolated from the seeds of Fihorbia lathyris. Their structures
were elucidated by spectroscopic analysis and chemical methods. A biogenetic route involving an enzy-
matic Baeyer-Villiger oxidation as the key step was postulated for the transformation of 2 to 1 and mimicked

by an unusual chemical Baeyer-Villiger oxidation.

[23] Organocatalytic Asymmetric Michael Addition of 2,4-Pentandione to Nitroolefins
Jian Wang, Hao Li, Wenhu Duan, Liansuo Zu, and Wei Wang

Organic Letters

2005,7:4713-4716.

A novel binaphthyl-derived amine thiourea organocatalyst has been developed and demonstrated to
efficiently catalyze Michael addition reactions (using as low as 1 mol % loading) of diketones to nitroalkenes

with remarkably high enantioselectivities.

[24] Ligand-Binding Regulation of LXR/RXR and LXR/PPAR Heterodimerizations: SPR
Technology Based Kinetic Analysis Correlated with Molecular Dynamics

Simulation

Liduo Yue, Fei Ye, Chunshan Gui, Haibin Luo, Jianhua Cai, Jianhua Shen, Kaixian Chen,
Xu Shen, and Hualiang Jiang

Protein Science

2005,14:812-822.

Liver X receptor (LXR) and peroxisome proliferator-activated receptor (PPAR) are two members of
nuclear receptors involved in the nutrient metabolisms of dietary fatty acid and cholesterol. They are found
to be of cross-talk function in that LXR regulates fatty acid synthesis and PPAR controls fatty acid
degradation. LXRs (LXRg and LXRp) function by forming obligate heterodimers with the retinoid X receptor



(RXR), and subsequently binding to specific DNA response elements within the regulatory regions of their
target genes. In this work, the kinetic features concerning LXR/RXR and LXR/PPAR interactions have been
fully investigated using surface plasmon resonance (SPR) technology. It is found that LXRs could bind to
all the three PPAR subtypes, PPARg, PPARy and PPAR§ with different binding affinities, and such receptor/
receptor interactions could be regulated by ligand binding. Moreover, molecular dynamics (MD) simula-
tions were performed on six typical complex models. The results revealed that ligands may increase the
interaction energies between the receptor interfaces of the simulated receptor/receptor complexes. The MD
results are in agreement with the SPR data. Further analyses on the MD results indicated that the ligand

binding might increase the hydrogen bonds between the interfaces of the receptor/receptor complex.

[25] Solution Structure of the Ubiquitin-Like Domain of Human DC-UbP from Dendritic Cells
Yong-Guang Gao, Ai-Xin Song, Yan-Hong Shi, Yong-Gang Chang, Shu-Xun Liu, Yi-Zi Yu,
Xue-Tao Cao, Dong-Hai Lin, and Hong-Yu Hu

Protein Science

2005, 14:2044-2050.

The previously identified dendritic cell-derived ubiquitin-like protein (DC-UbP) was implicated in cellu-
lar differentiation and apoptosis. Sequence alignment suggested that it contains a ubiquitin-like (UbL)
domain in the C terminus. Here, we present the solution NMR structure and backbone dynamics of the UbL
domain of DC-UDbP. The overall structure of the domain is very similar to that of Ub despite low similarity
(<30%) in amino-acid sequence. One distinct feature of the domain structure is its highly positively charged
surface that is different from the corresponding surfaces of the well-known UbL modifiers, Ub, NEDDS, and
SUMO-1. The key amino-acid residues responsible for guiding polyubiquitinated proteins to proteasome
degradation in Ub are not conserved in the UbL domain. This implies that the UbL domain of DC-UbP may
have its own specific interaction partners with other yet unknown cellular functions related to the Ub

pathway.

[26] SR-Rich Motif Plays a Pivotal Role in Recombinant SARS Coronavirus Nucleocapsid Protein
Multimerization

Haibin Luo, Fei Ye, Kaixian Chen, Xu Shen, and Hualiang Jiang

Biochemistry

2005,44:15351-15358.

The nucleocapsid (N) protein of SARS coronavirus (SARS-CoV) is reported to function in encapsidating
the viral genomic RNA into helical nucleocapsid, and its self-association is believed to be vital in coating the
viral genomic RNA. Characterization of SARS-CoV N multimerization may thereby help us better under-
stand the coronavirus assembly. In the current work, using the yeast two-hybrid technique, an unexpected

interaction between residues 1-210 and 211-290 (central region) of the SARS-CoV N protein was detected,



and SPR results further revealed that the SR-rich motif (amino acids 183-197) of SARS-CoV N protein is
responsible for such an interaction. Chemical cross-linking and gelfiltration analyses indicated that the
residues 283-422 of the SARS-CoV N protein have multimeric ability, although the full-length N protein is
prone to exist predominantly as dimers. In addition, the multimeric ability of the C-terminal domain of SARS-
CoV N protein could be weakened by the SR-rich motif interaction with the central region (amino acids 211-
290). All of these data suggested that the SR-rich motif of the SARS-CoV N protein might play an import role
in the transformation of the SARS-CoV N protein between the dimer and multimer during its binding to its
central region for self-association or dissociation. This current paper will hopefully provide some new ideas

in studying SARS-CoV N multimerization.

[27] Folding of the SARS Coronavirus Spike Glycoprotein Immunological Fragment (SARS_S1B):
Thermodynamic and Kinetic Investigation Correlating with Three-Dimensional Structural
Modeling

Changying Yu, Chunshan Gui, Haibin Luo, Lili Chen, Liang Zhang, Hao Yu, Sheng Yang,

Weihong Jiang, Jianhua Shen, Xu Shen, and Hualiang Jiang

Biochemistry

2005,44:1453-1463.

Spike glycoprotein of SARS coronavirus (S protein) plays a pivotal role in SARS coronavirus
(SARS_CoV) infection. The immunological fragment of the S protein (Ala251-His641, SARS S1b) is be-
lieved to be essential for SARS CoV entering the host cell through S protein-ACE-2 interaction. We have
quantitatively characterized the thermally induced and GuHClI-induced unfolding features of SARS S1b
using circular dichroism (CD), tryptophan fluorescence, and stopped-flow spectral techniques. For the
thermally induced unfolding at pH 7.4, the apparent activation energy (Eapp) and transition midpoint tem-
perature (T_) were determined to be 16.3 + 0.2 kcal/mol and 52.5+0.4 °C, respectively. The CD spectra are not
dependent on temperature, suggesting that the secondary structure of SARS S1b has a relatively high
thermal stability. GuHCI strongly affected SARS_S1b structure. Both the CD and fluorescent spectra re-
sulted in consistent values of the transition middle concentration of the denaturant (C_, ranging from 2.30
to 2.45 M) and the standard free energy change (AG °, ranging from 2.1 to 2.5 kcal/mol) for the SARS S1b
unfolding reaction. Moreover, the kinetic features of the chemical unfolding and refolding of SARS S1b
were also characterized using a stopped-flow CD spectral technique. The obvious unfolding reaction rates
and relaxation times were determined at various GuHCI concentrations, and the C_ value was obtained,
which is very close to the data that resulted from CD and fluorescent spectral determinations. Secondary
and three-dimensional structural predictions by homology modeling indicated that SARS S1b folded as a
globular-like structure by g-sheets and loops; two of the four tryptophans are located on the protein
surface, which is in agreement with the tryptophan fluorescence result. The three-dimensional model was

also used to explain the recently published experimental results of S1-ACE-2 binding and immunizations.



(Ad)  ¢atoxs

1. RREN

2005 4, L#EZYIRITIGET UEAE R JLE RSN SREE. BIEREFEATT
Ko BAREWULLEAMS) L1200, Pkl L & 4ETF R ITH 90 T, & [FRACH 2618
1 J6

2. ¥ %

WEFUIT A AE IR BT 25 TE 15 10 AL —JEH 2y 2 01, 302y 6 I, 32y 2 90), 5kl
IRBIFE AT AL F R o LB 25 E 15 A 3T H JL 10 0 2005 £EIASHHT 25 IR AL 3 100, H AT AL T I AR HT
BT BB AT 20 R, SSRI IR RTRIESE I3 L AR IR BIE S A 9 I3

2005 5[5 _L ¥ 25908 FLAT SRR I IS A
e WHER 45 E. # % H
| P2 5 R 2 B ik 220050258 HEE 2 2005 4 5 1 25 H
2| st emmy | EEIET 220050259 R 2005 75 5 J] 25 [
3 W | LT H200505536 | R Fsi il 238 | WS fE4 T 1 H
4 W F5E M9 IE - H20050537 iR 23 [ 200554 H 11 H
5 T K 1] 25 Bl REIET H20051336 | HEFESSB 2R | 200559 H e H
3 A IH#EF H0051128 | fEE#a i 1% | 005988 H 22 |
T emem et | FHIEF H20051129 | REHLE % | 005F 8 H22H
] Fl i Ak MEGET H20051737 | (R #8030 2 [ 2005 5512 F 15 H
G Hao BERALH [HEGET H20051738 | (L@ E 30 2 | 20055512 s H
10 [3=w01. ] FEIELETF 20040487 e EE 2% | 0044 W H

2005 57 [ 25 78T 5 DR L3 84 i A

Fr& FE AW B R A S # Bl fit # B
' D HMSLO04T2 AW % | 2008E2H2H
T | AL A HMSLOZET) s | WMSETH Y
3 ey HMHSLOZI6R et 45 | 200897 H 11 H

34



3. & #
2005 4, L2580 it (AL st AUE B LR 1 I R BLR 79 T, A
(5 Bs HE 4 150, LRSI A 2 I, CRBEAL LRI 15 I (AL Ok B R 15 T, A HE S

R0 AREH A DU R 6 54 90

2005 SE 1 _ it 2 H R T AT R IR AL I A A
E FHER R EEE g A e BT Ll
N N AbiL. M. TR
 [EEMEMRTERREHEAE vy | s i, 2H6. 0] USessTa0sB2 | e
i S
Py
R m R, AR | A, B T .
zE SEo | o o0 LE . BLHTHE. I ZL 001351907 T
[ R R | e Sk -
i i
" . , M. FEERL. FEfE. B %
4 ;m{?mmmcmnmrﬁm sl | [l i, of v, B ZL0si2ears | i
B, BN, TETEOH W5
5 b P AL R T e SEE | o ryi-'l"l' BE. TR ZLOOII51347 RSN
N oot | o WSS B Hdoc, i
B [ e - Rk A e I ZL D0 149709 B
0 TH—1, 3— ~HLAEI 14, 4] , o -
71— — Wit o] ) [ o (LR T o ssean | s
[ Eot ] LS
B e 0 L ) £ A B 2 s | o ttf?""ﬂf]?“f“ﬁ“" ZL 001351915 £ 4
it . RIS
e oot | ooy (LRI BT UG, e
N & s ARk L Bt AcE] | o 0. A, e FLOLI31915.0 S
LA 4-{103,5,5.88 131 4 -
1015678 S —2— 200> 2] w0, M. g ZL 011455853 {#';_}f_ﬂ
[T & T
o [RRETESR R  | E RTR BA —_—
lit WP, TR
—N— R — LA TR 2] | R AL PR IR
mtr&m&;ﬁx HE] | M. FLOI113124.1 ey
RS, TR, R
13 (U010 R PR S e | e | P R, W MR ZL01145T19.8 a7
(LS
o e A, RAEE, STEH.
H'Lﬂ“”ﬁ’“m”'mm‘a”* weol] | oI [, R R ZLoina0n0 | st
T P
15 B e S i | el | ;gi;&%#ﬁﬂ.ﬁmi& FL 011455608 e

35



36

2005 ££1§




	060.pdf
	02

